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It is with great pride and satisfaction that I present this inaugural Book of Abstracts, a 
compilation of doctoral research undertaken by the PhD scholars at Agriculture and Forestry 
University (AFU), Rampur, Chitwan.  As the first publication of its kind from the Directorate of 
Postgraduate Program (DPGP), this volume marks a significant milestone in our commitment 
to advancing research, innovation, and academic excellence. The abstracts presented 
herein reflect the intellectual rigor, originality, and dedication of doctoral students, whose 
scholarly contributions address critical issues in agriculture, livestock, veterinary science, 
fisheries, forestry, natural resources, and related fields that are central to national progress. 
 
As an agricultural university in Nepal, we recognize the pivotal role of research in supporting 
the sustainable transformation of the national economy. Agriculture remains a cornerstone 
of livelihoods, food security, and economic development in our country. In this context, 
doctoral research serves as a vital source of scientific evidence, innovative technologies, and 
policy insights that can help address emerging challenges such as climate change, resource 
degradation, agricultural productivity, market competitiveness, and rural prosperity. The 
content featured in this volume demonstrates the potential of advanced research to contribute 
to resilient farming systems and the sustainable development of Nepal’s agricultural sector. 

This Book of Abstracts serves as a valuable platform for disseminating contemporary research, 
promoting knowledge exchange, and identifying priorities for future scientific inquiry. It also 
provides policymakers with concise, evidence-based insights that can guide strategic planning, 
resource allocation, and the formulation of effective policies for sustainable development. By 
bringing together the work of our PhD scholars, we aim to showcase the breadth and depth 
of doctoral studies at AFU while fostering interdisciplinary collaboration among researchers, 
educators, policymakers, and development practitioners. 

I extend my sincere appreciation to the PhD scholars for their perseverance and commitment, 
and to the advisors, faculty members, and DPGP team whose guidance and support made this 
publication possible. I hope that this Book of Abstracts will inspire further inquiry, strengthen 
our research culture, and become a valued annual tradition that highlights the contributions of 
doctoral research to agricultural advancement and national development.

 

……………………………… 
Prof. Santosh Marahatta, PhD
Director
Directorate of Postgraduate Program
Agriculture and Forestry University

Foreword
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Effect of Altitude and Various Pre and Postharvest Factors on 
Quality and Shelf Life of Mandarin (Citrus reticulata Blanco)

Pradeep Raj Rokaya (HRT-01P-2012), PhD 2017 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Dilli Ram Baral, PhD)

Mandarin (Citrus reticulata Blanco), a premier fruit crop in Nepal, suffers from low productivity, 
inferior quality, and higher postharvest losses. This research work on “Effect of altitude and various 
pre and postharvest factors on quality and shelf life of mandarin (Citrus reticulata Blanco)” was 
carried out during 2013-2015 to assess the effect of pre and postharvest factors and techniques 
to improve the quality and shelf life of mandarin. Maturity and quality attributes of mandarin at 
1300, 1000, and 700 masl altitudes in Lamjung district from 11th October to 30th November at 
10 days interval were examined. Fruits at 100% green, 25% yellow, 50% yellow, 75% yellow, 
and 100% yellow colour stage were harvested and evaluated regarding the quality and shelf 
life for four weeks at ambient conditions. Pre-harvest spray of urea at 2% and micronutrient 
(Agromin) at 0.4%, as well as a combination of both in May and September, was done to see 
their effect on fruit quality. GA3 at 10, 20, and 30 ppm concentrations were applied 20 and 35 
days before harvest, and the fruit were harvested on November 20, December 5, and December 
20, and subsequently stored in ambient conditions for 15 days and in the cellar for 90 days. Fruits 
harvested by stick, direct pulling, twisting and pulling, and clipping were stored in the Cellar store 
for 90 days. Fruit packed in bamboo baskets, wooden boxes, CFB boxes, plastic crates, along 
with the loosely kept, were transported from Lamjung to Kathmandu (200 km) and then stored 
in a room for four weeks to assess quality and shelf life. Fruits were treated with wax at 10%, 
Bavistin at 0.1%, wax at 10% with Bavistin at 0.1%, calcium chloride at 1%, and Jeevatu at 5% to 
see their performance on postharvest quality for four weeks in room conditions. Results showed 
that maturity was advanced at lower altitude with a higher TSS/acid ratio (8.96); however, higher 
altitude retained the continuous increase in TSS/acid ratio on later stage of maturity with superior 
quality. Fruit weight and juice content were increased up to 10th November at lower altitude and 
up to 20th November at higher altitude, and beyond this date, the fruit weight and juice were found 
in a decreasing trend. The fruit weight (104.9 g) and juice percentage (55.23) were retained at 
maximum at 1000 masl on 20th November. The altitude of 1000-1300 masl was found as the best, 
and 10th-20th November as the optimum maturity stage regarding quality attributes. Maturity 
stages at 50% yellow peel coloured fruit exhibited the minimum PLW (7.75%) and decay loss 
(2.45%), but higher in firmness (3.15 kg/cm2) and juice recovery (46.84%) at ambient conditions. 
Combined application of urea at 2% and micronutrients (Agromin) at 0.4% resulted in the highest 
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number of fruits (489.55), yield (51.82 kg/tree), fruit weight (105.56 g), juice content (55.77%), 
and ascorbic acid (35.67 mg/100 ml). Fruit treated with GA3 at 20 ppm retained higher fruit weight 
(128.6 g), more firmness (3.54 kg/cm2), better juice recovery (57.75%), and greater TSS/acid ratio 
(21.24), and then could be kept on-tree up to one month beyond the normal harvesting. PLW and 
decay loss were minimal with GA3 at 30 ppm in both ambient (5.17, 1.02%) and Cellar (6.69, 
8.21%) conditions. Fruit harvested by clipper recorded the minimum PLW (3.15%), decay loss 
(8.33%), along with higher fruit firmness (3.30 kg/cm2), juice percentage (49.69%), and vitamin 
C (25.50 mg/100 ml) under Cellar condition, and can be stored safely up to three months. CFB 
boxes resulted in minimum transportation loss (1.17%), PLW (7.08%), and decay loss (3.83%), 
with higher firmness (3.54 kg/cm2) and juice recovery (46.37%) at ambient storage. Wax alone 
and in combination with Bavistin was the most effective treatment in reducing the PLW (9.81%), 
decay loss (0.7%), and retaining maximum firmness (3.03 kg/cm2), juice percentage (43.81%), and 
vitamin C content (64.65 mg/100 ml) up to four weeks of ambient storage.

;'G‍tnf g]kfnsf] k|d'v kmnkm"n jfnL eP tfklg sd pTkfbsTj, sd;n u'0f:t/ / jfnLpk|fG‍t x'g] cTolws 

lIfltx? h:tf ljBdfg ;d:ofx?af6 u|l;t 5 . t;y{, jfnL l6kfOclw tyf klZrsf ljljw tTjx?sf] c;/x? 

/ kmnsf] u'0f:t/ tyf e08f/0f cfo'sf] Ifdtfdf ;'wf/ ug{ ;lsg] k|ljlwx?dfy{ cWoog ug{ ;G‍t @)!# b]lv 

@)!% ;Dd of] cg';GwfgfTds sfo{ ;DkGg ul/Psf] lyof] . ndh'ª lhNnfsf !#)) dL=, !))) dL= / &)) 

dL= pRrfOdf cjl:yt au}rfx?df !! cS6f]a/b]lv #) gf]e]Da/;Dd !) lbgsf] km/sdf kmnsf] kl/kSjtf / 

u'0f:t/;DaGwL cWoog ul/Psf] lyof] . k"0f{ xl/of], @% k|ltzt kx]nf], %) k|ltzt kx]nf], &% k|ltzt kx]nf] / 

k"0f{ kx]nf] /8sf] cfwf/df kmnnfO{ laefhg u/L rf/ xKtfsf] e08f/0f cjlwdf u'0f:t/ cWoog ul/Psf] lyof] . 

d]/ ;]K6]Da/ dlxgfdf b'O{k6s @Ü o"l/of / )=$Ü k|ltzt ;"Id vfBtTj -Pu|f]ldg_ 5'§f5'§} / ;lDd>0f ?kdf 

af]6df 5Ss]/ pTkfbsTj / kmnsf] u'0f:t/df kg]{ c;/;DaGwL cWoog ul/Psf] lyof] . jfnL l6Kg'eGbf @) / #% 

lbgclw !), @) / #) kL=kL=Pd= lha|]lns Pl;8 af]6df 5Ss]/ kmnsf] u'0f:t/df k/LIf0f ug{'sf];fy} gf]e]Da/ 

@), l8;]Da/ % / l8;]Da/ @) df jfnL l6k]/ !% lbg;Dd sf]7fdf tyf () lbg;Dd zLt 3/df e08f/0fu/L 

u'0f:t/ tyf e08f/0f cfo'sf] Ifdtfdf ;DaGwL cWoog ul/Psf] lyof] . nf}l/sf] k|of]u, kmnnfO{ l;w} xftn] 

tfg]/, kmnnfO{ a6f/]/ tyf s}rLsf] k|of]u u/L kmn l6k]/ zLt 3/df () lbg;Dd e08f/0f u/L kmnsf] u'0f:t/ 

cWoog ul/Psf] lyof] . ndh'ª lhNnfaf6 ljljw Kofs]lhª ;fdu|Lx? af‘;sf] 6f]s/L, sf7sf] afs;, sf6'+g / 

s]6df ;'G‍tnf Kofs]lhª=u/L sf7df08f};Dd b'jfgL / To;kl5sf] e08f/0fdf x'g] Iflt / u'0f:t/sf] t'ngfTds 

d"Nofªsg ul/Psf] lyof] . ;'G‍tnfsf] kmnnfO{ d}gsf] ef]n -!)Ü_, a]la:6Lg -)=!Ü_, d}gsf] ef]n / a]lal:6gsf] 

;lDd>0f, SoflN;od Snf]/fO{8 -!Ü_ / lhaft' -%Ü_ sf] ef]nåf/f pkrf/ u/]/ rf/ xKtf sf]7fdf e08f/0f u/L 

u'0f:t/ cWoog ul/Psf] lyof] . cg';Gwfgsf] glthfcg';f/ prfO{ / jfnL lng] ;dosf] ljljwtfn] kmnsf] 

kl/kSjtf / u'0f:t/df c;/ kf/]sf] lyof] . h;cg';f/, &)) dL= sf] pRrfOdf cjl:yt au}rfdf kmnsf] 

kl/kSjtf l56f] x'g'sf] ;fy} u'lnof] / cleno kgfsf] cg'kft w]/} -*=(^_ b]lvP klg dflyNnf] If]qdf -!))) / 

!#)) dL=prfO{_ df u'lnof] kgf / cDnLo kgfsf] cg'kft la:tf/} a9\b} hfg'sf;fy} ;du| u'0f:t/ cAan kfO{Psf] 
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lyof] . kmnsf] tf}n / /;sf] a[l4 tNnf] If]qdf !) gf]e]Da/;Dd / Tof] eGbf dfly eg] @) gf]e]Da/;Dd x'g] / 

To;kl5 lj:tf/} 36\b}uPsf] kfOPsf] lyof] . ;a}eGbf a9L kmnsf] tf}n -!)$=( u|f=_ / w]/} /;sf] dfqf -!%=@# 

k|=_ gf]e]Da/ @) df !))) dL= pRrfOdf cjl:yt au}rfdf kfOPsf] lyof] . u'0f:t/Lo kmnsfnflu !))) b]lv 

!#)) dL=prfO{ / kmnsf] kl/kSjtfsf] lx;fan] !) b]lv @) gf]e]Da/ pko'Qm b]lvPsf] lyof] . krf; k|ltzt 

kx]n] /8sf kmndf sd jhg Iflt -&=&%Ü_ / b';/LhGo Iflt -@=$%Ü_, pRrtd b'qmtf -#=!%Ü_ s] hL= ÷ 

;]=dL=_, / ;aeGbf a9L /;sf] k|ltzt -$^=*$Ü_ kfOPsf] lyof]. d] / ;]6]Da/ dlxgfdf b'3{6s @$Ü o"l/of / 

)=$Ü ;'Id vfBtTj 5'§f5'§L / ld>0f u/L af]6df 5Ss] x]bf{ o"l/of / ;'IdvfB tTjsf] l;Dd>0fn] ;a}eGbf 

a9L kmn ;+Vof -$*(=%%Ü ÷ k|lt af]6_, kmnsf] tf}n -!)%=%^ u|=dL=_, clwstd /;sf] k|ltzt -%%=*&Ü_, / 

pRrtd le6fldg ;L -#%=^& ld=u|=÷!)) Pd=Pn=_ kfOPsf] lyof]. afnL l6kfO{F clw !), @) / #) lk=lk=Pd=sf] 

kl/df0fdf lhj]lns Pl;8 5Ss] x]bf{ @) kL=kL=Pd=sf] k|of]un] kmnsf] tf}n pRrtd -!@*=^ u|=dL=_, a9L b'qmtf 

-#=%$ s]=hL= ÷ ;]=dL=_, clwstd /;sf] k|ltzt -%&=&%Ü_ / ;aeGbf a9L u'lnof] / cDnLo kgfsf] cg'kft 

-@!=@$Ü_ kfOPsf] lyof]. t/ #) kL=kL=Pd= sf] k|of]un] tf}n / b';/LhGo Iflt b'a} e08f/0f ca:yfdf sdzM 

sf]7f -%=!&Ü / !=)@Ü_ / zLt 3/df -^=^(Ü / *=@!Ü_ t'ngfTds ?kdf sd kfOPsf] lyof]. l6kfOsf tl/sfx? 

sdzM tf}nsf] k|of]u u/]/, kmnnfO{ l;wf xftn] tfg]/, kmnnfO{ a6f/]/ tyf s}rLsf] k|of]un] kmn l6kL () 

lbg;Dd zLt 3/df e08f/0f u/]/ x]bf{ s}rLsf] k|of]un] l6k]sf] kmndf tf}n sd 36]sf] -#=!%Ü_ / sd s'lxPsf] 

-*=##Ü_, w]/} b'qmtf -#=# s]=hL= ÷ ;]=dL=_, /;sf] dfqf a9L -$(=^(Ü_ / w]/} le6fldg ;L -@%=%) ld=u|=÷!)) 

Pd=Pn=_ kfOPsf] lyof]. ndh'ª lhNnfaf6 ljljw Kofs]lhª ;fdu|Lx? h:t} af‘;sf] 6f]s/L, sf7sf] afs;, sf6'g 

/ s]6df ;'Gb/tf Kofs]lhª u/L sf7df08f}+;Dd @)) ls=dL=sf] b"/Ldf b'jfgL ubf{ sf6'gdf Kofs]lhª ul/Psf] 

;'Gb/tf kmndf sd Iflt -!=!&Ü_ b]lvPsf] lyof] / To;kl5sf] rf/ xKtf e08f/0f cjlwleq sf6'gdf Kofs]lhª 

ul/Psf] ;'Gb/tf kmndf ef}lts -&=)*Ü_ tyf b';/LhGo Iflt -#=*#Ü_ w]/} sd kfOPsf] lyof] eg] cGo ef}lts 

tyf /f;folgs ;"rfÍx? b'qmtf -#=$% s]=hL= ÷ a=;]=dL=_ / /;sf] dfqf -$^=#&Ü_, cDnLo kgf -)=(&Ü_, 

le6fldg ;L -@^=&$ ld=u|=÷!)) Pd=Pn=_ / OlG›o d"Nofªsg -$=%!_ pRrtd e]l6Psf] lyof] eg] u'lnof]sf] 

dfqf -!)=&Ü æla|S;Æ_ sd kfOPsf] lyof]. ;'Gb/tf kmnnfO{ d}gsf] ef]n -!)Ü_, a]lal:6g -)=!Ü_, d}gsf] ef]n / 

a]lal:6gsf] l;Dd>0f, SoflN;od Snf]/fO{8 -!Ü_ / lhjft' -%Ü_ sf] ef]nåf/f pkrf/kl/rfng s7f]/tf e08f/0f 

ubf{ kmnsf] u'n:t/df k|efjsf/L ;'wf/ cfPsf] lyof]. vf;u/L d}gsf] ef]n 5'§L / a]lal:6g;+u ld>0f u/L 

pkrf/ ubf{ ef}lts tyf b';/LhGo Iflt w]/} sd x'g'sf ;fy} kmnsf] b'qmtf -#=)# s]=hL= ÷ a=;]=dL=_, /;sf] 

dfqf -$#=*!Ü_ / le6fldg ;L -@$=^% ld=u|=÷!)) Pd=Pn=_ ;aeGbf a9L kfOPsf] lyof]. pkrf/ u/]sf] kmndf 

;fdfGo e08f/0f eGbf yk b'3{6 xKtf e08f/0f cfo' a[l4 ePsf] kfOPsf] lyof] .
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Survey and Management of Maize Weevil (Sitophilus Zeamais 
Motschulsky) in the Mid Hills of Nepal

Ram Babu Paneru (ENT-02P-2014), PhD 2018 
Department of Entomology 

(Chairperson of the Advisory Committee: Prof. Resham Bahadur Thapa, PhD)

Maize is the second most important cereal crop after rice in Nepal. This crop suffers even after 
harvest in storage. Therefore, farmers’ field survey, varietal screening, and botanical evaluation 
with different containers were carried out to identify farmers’ practices, development of post-
harvest technology, and its verification in farmers’ storage conditions for the management 
of maize weevil (Sitophilus zeamais Motschulsky). The survey was conducted in the mid and 
far western mid-hills of Nepal, purposively sampling 120 household heads. Thirty-two maize 
genotypes were screened against S. zeamais in no-choice and free-choice conditions, then rhizome 
dust or flake and leaves of botanicals, i.e. i) Corcuma domestica  (Valot) rhizome flakes, ii) C. 
domestica rhizome dust, iii) Acorus calamus (Hamilt) stolen dust, iv) Zingiber officinale (Roscoe) 
rhizome flakes, v) Azadirachta indica (A. Juss) leaf dust, vi) Citrus limon (Burmann) leaf dust, 
vii) Juglans nigra (L.) leaf dust, viii) Debregeasia saeneb (Forssk) leaf dust, ix) cattle dung ash, 
x) Oryza sativa (L.) husk ash, xi) Agave americana (L.) leaf ash, and xii) untreated control, and 
storage containers, i.e., aluminum bin, earthen pot, polythene pot and jute bag, each with botanicals 
(A. calamus dust, A. indica leaf dust and O. sativa husk ash) evaluated against S. zeamais with 
3 replications at laboratory conditions (Maximum 24-32°C and Minimum 18-27°C). Farmers’ 
survey estimated post-harvest maize loss of 20% caused by pests, of which the maize weevil (S. 
zeamais) was the first priority serious pest of economic importance. An ordinary least squares 
regression (OLS) used to identify the parameters associated with post-harvest maize losses due to 
pests. Finding showed that farmers who harvested maize cobs before the first week of September 
and stored shelled grains in jute bags (katto) suffered grains loss by 14% and 5%, respectively. 
The findings clearly indicated 8%, 6%, 4% and 2% reduction of postharvest losses by growing 
and storing maize below 800 masl, households with farming occupation, storing de-husked cobs in 
bamboo basket (dokko) and storing husked cobs in vertical/horizontal wooden or bamboo frames 
(thakro), respectively. The genotype screening results showed that the maize genotypes had 
different response to maize weevil damage, ranging from susceptible to tolerant. The genotypes 
Manakamana-3, Lumle White POP Corn, and Ganesh-2 showed their tolerance to S. zeamais as 
evidenced by a lower number of weevil emerged/attracted, lower amount of grain debris release, 
and lower proportion of bored grains, while the genotype ZM-627 was the most susceptible to 
weevil damage in both tests. Botanicals and storage containers studies revealed that the extent of 
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grain damage varied depending upon types of botanicals and storage containers. A. calamus dust 
@ 25g/kg was effective against S. zeamais for 230 days, which was 16 times better than control 
in terms of bored grains. Regarding the storage containers with botanicals, aluminum container 
with A. calamus  treatment was 28 times better the han jute bag without botanical treatment 
(82.5%) in term of grain damage. The effect of maize variety was prominent against the maize 
weevil damage in farmers’ condition. The Manakamana-3 maize was superior to Poshilo 
Makai-1 in all 3 containers. Hence, the storing of maize grains like Manakamana-3 in 
An aluminum container with  A. calamus  rhizome dust treatment @ 25 g/kg grains can be 
recommended under the farmers store condition for the storage of maize under mid-hill 
condition. The findings are useful to aware farmers about the appropriate harvesting time, 
storage structures and post-harvest handling practices to reduce pest loss in maize storage 
to improve grain protection in storage and the varietal improvement/release program.

g]kfndf ds}, wfgkl5sf] bf];|f] dxTjk"0f{ vfBfGg afnL xf] . of] afnLsf] pTkfbgf]k/fGt e08f/df klg pNn]vgLo 

Iflt x'G5 . ctM 3'g Joj:yfkg k|ljlw lasf; ug]{ p2]Zon] ds} e08f/0f Joj:yfkg ;DalGwt s[ifsx?sf] 

1fg / tf}/ltl/sf yfxf kfpg, pko'Qm e08f/0f k|ljlw lasf; u/L s[ifssf] e08f/df k|dfl0fs/0f ug{sf] nflu 

s[ifssf] e08f/ ;j]{If0f, sL/f cj/f]wL ds}sf] hftLo 5gf}6, ljleGg e08f/0f pks/0fdf ag:klts kbfy{x?sf] 

k|efjsfl/tf kl/If0f ul/Psf] lyof] . g]kfnsf] dWo tyf ;'b"/ klZrd e]usf] dWo]kxf8L If]qsf !@) 3/w'/L 

p2]Zod'ns tl/sfn] 5gf}6u/L ;j]{If0f ul/Psf] lyof] . 3'gsf] :jtGq /f]hfO{ / lagf /f]hfO{ cj:yfdf #@ j6f 

ds}sf hftx? -pGdf]lrt, pGdf]rgd'v_ sf] 3'g cj/f]wLkg 5gf}6 ul/Psf] lyof] . laleGg ag:kltsf] ufgfsf] 

w'nf] tyf 6'qmf tyf kftsf] w'nf], h:t}M !_ xn]bf] ufgfsf] 6'qmf, @_ xn]bf] ufgfsf] w'nf], #_ af]emf] ufgfsf] w'nf], $_ 

cb'jf ufgfsf] 6'qmf, %_ lgDg kftsf] w'nf], ^_ lgj[lQ kftsf] w'nf], &_ xf8]cf]v/ kftsf] w'nf], *_ t'iff/f] kftsf] 

w'nf], (_ ufOj:t' uf]j/sf] v/fgL, !)_ wfg e';sf] v/fgL, !!_ s]t[s kftsf] v/fgL, !@_ sG6«f]n, / e08f/0f 

pks/0fx? h:t}M !_ cfNd'lgod aLg, @_ df6f]sf] WofKtf], #_ Knfl:6ssf] ef8f], #_ af;sf] 6f]s/L / $_ h'6sf] 

y}nf] x/]sdf ag:klts kbfy{ -af]kmf] ufgfsf] w'nf], wfg e';sf] v/fgL, lgDg kftsf] w'nf]_ ;lxt k|of]uzfnfdf 

-clwstd tfkqmdM @$ b]lv #@° ;]=k|]= / Go"gtd tfkqmdM !* b]lv @&° ;]=k|]=_ # k6s bf]xf]/fO{ ds}sf] 3'g 

lj?4 k|efjsfl/tf d'Nofsg ul/Psf] lyof] . s[ifs ;j]{If0fn] pTkfbgf]k/fGt ds} e08f/df zq'hLjn] @)Ü ds} 

Iflt x'g] u/]sf] b]lvPsf] 5, ;fy} cfly{s dxTjsf] b[li6sf]0fn] k|fyfldstfsf] cfwf/df zq'hLjdWo] ds}sf] 3'g 

d'Vo zq'hLj ePsf] k'li6 u/]sf] 5 . zq'hLjåf/f pTkfbgf]k/fGt ds} Ifltdf 36a4 ug]{ ljleGg sf/stTjx?sf] 

cGtlg{lxt ;DalGwt kQf nufpg tYofË ljZn]if0f ul/of] . s[ifsx?, h;n] ;]K6Da/ klxnf] xKtf cufj} ds} 

efrL yGsfpg] u5{g\ / ds} 5f]8fP/ h'6sf] y}nf]df /fVb5g\ pGgx?sf] ds} Iflt qmd;M !$Ü / %Ü al9 x'g] 

Joxf]/f glthfn] b]vfPsf] 5 . o; ljZn]if0fn], *)) dL6/ pRr eGbf tn ds} nufO e08f/ ubf{, s[lif k]zfdf 

cg'ejL 3/d'nLsf]df, vf]:6f lgsflnPsf 3f]uf 8f]sf]df e08f/ ubf{ / vf]:6f nufotsf] 3f]uf yfsf]df /fVbf 

qmd;M *Ü, ^Ü, $Ü / @Ü ds} Iflt qmd x'g] k|i6 cfs8f b]lvPsf] 5 . ds} cg'hftn] 3'g lj?4 ;xgl;nb]lv 

cj/f]lw;Ddsf] km/s km/s cj/f]w:t/ b]vfPsf] kfO{of] . kl/If0f ul/Psf] ds}df lasl;t 3'g k|hfltsf] ;+Vof, 
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cfslif{t 3'gsf] ;+Vof, e/]sf] lk7f]sf] dfqf / Kjfnk/]sf] bfgfsf] ;+Vof cfwf/df dgsfdgf–#, n'Dn] ;]tf] kksg{ / 

u0f]z–@ ds} 3'gsf] cfqmd0fdf ;xgl;n kfO{P eg] ds} cg'hft h]8 Pd ̂ @& ;j]{eGbf al9 ;+j]bgl;n b]lvof] . 

kl/If0f ul/Psf] ds}df 3'gsf] Iflt k|of]u ePsf ag:klts kbfy{ / e08f/0f pks/0fsf] ljsl;d cg';f/ km/s 

km/s kfO{of] . af]emf] ufgfsf] w'nf] @% u|fd k|lt s]=hL= ds}sf b/n] pkrf/u/L af;sf] 6f]s/Ldf e08f/ ubf{ 

@#) lbg;Dd 3'g la?4 k|efjsf/L kfO{of], h'gls lagf pkrf/ /flvPsf] ds} eGbf !^ u'gf al9 k|efjsf/L 

lyof] . af]emf] ufgfsf] w'nf]n] pkrf/ u/]sf] ds} cNd'lgod aLgdf e08f/ ubf{ lagf pkrf/ h'6 y}nf]df e08f/ 

u/]sf] eGbf @* u'gf al9 3'g la?4 k|efjsf/L kfO{of] . s[ifssf] e08f/df ul/Psf] kl/If0fdf 3'g cfqmd0f la?4 

ds} hftsf] k|efj # j6} pks/0fx? -cfNd'lgod aLg, Knfl:6s ef8f] / h'6 af]/f_ df k|i6 b]lvPsf] kfO{of] . 

3'g cfqmd0f la?4 dgsfdgf–# ds} kf]ln;nf] ds}–! eGbf pTs[i6 kfO{of] . o;sf/0f, dWo kxf8ÞL If]qsf] s[ifs 

e08f/0fdf 3'gaf6 x'g] Iflt Go"g ug{sf] nflu ds}nfO{ cNd'lgod aLgdf af]emf]sf] ufgfsf] w'nf] @% u|f= k|lt 

s]=hL=ds}sf b/n] pkrf/ ul/ e08f/ ug{ s[ifsx?nfO{ l;kmfl/; ul/G5 . ds} e08f/0fdf 3'gaf6 x'g] Iflt Go"g 

ug{ ds} efGg] pko'Qm cj:yf, pko'Qm e08f/0f pks/0f tyf lqmofsnfk, 3'g la?4 ds}sf] hflto 5gf}6 ug{ 

cWoogaf6 k|fKt glthfx? s[ifssf nflu pkof]lu 5g\ .
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Exploring End Uses of Commercially Important Medicinal 
Plant Species in Nepal 

Gandhiv Kafle (COE-03P-2015), PhD 2019 
Department of Agri-Botany and Conservation Ecology 

(Chairperson of the Advisory Committee: Prof. Indira Bhattarai Sharma, PhD)

Knowledge of end products of medicinal plants and their consumption can be useful for predicting 
future demand and planning for sustainability.  Neopicrorhiza scrophulariiflora (Pennell) D. 
Y. Hong of the Scrophulariaceae family (hereinafter referred to as  N. scrophulariiflora) has 
medicinally important rhizomes with high levels of trade.  Ophiocordyceps sinensis  (Berk.) G. 
H. Sung, J. M. Sung, Hywel-Jones & Spatafora (syn.  Cordyceps sinensis  Berk.) (hereinafter 
referred to as O. sinensis) is a medicinal plant found in subalpine and alpine Himalayan pastures, 
consisting of the fruiting body of a parasitic fungus and its host caterpillar, the alpine ghost moth 
of the genus Thitarodes. Aconitum spicatum (Bruhl) Stapf (hereinafter referred to as A. spicatum), 
belonging to the family Ranunculaceae, is a poisonous herb with tubers of medicinal value that 
grows in moisture-retentive but well-draining soils of mountain meadows. This research was 
carried out from July 2016 to July 2017 to explore the industrial demand of N. scrophulariiflora, A. 
spicatum, and O. sinensis, the manufacturing of their end products, legal provisions for trade, 
and conservation of  N. scrophulariiflora  and the consumption of its end products in Nepal. A 
telephone interview was conducted with representatives of herbal manufacturing industries 
using a structured questionnaire and checklist in November 2016 to find out the industries 
that process N. scrophulariiflora, A. spicatum, and O. sinensis. A total of 2313 herbal products 
were surveyed for N. scrophulariiflora, A. spicatum, and O. sinensis as ingredients in 38 retail 
shops of Bharatpur and Kathmandu cities of Nepal to find out the end products containing these 
species and their manufacturers. Then, processing industries of these species in Nepal were 
interviewed using a structured questionnaire and a checklist. A consumer survey was conducted 
among purchasers and consumers (patients) of end products (Ayurvedic medicines) containing N. 
scrophulariiflora  (n=513) in five different cities of Nepal using a structured questionnaire and 
checklist to explore characteristics of consumers and consumption of its end products. An online 
survey (n=58) was also administered using structured questionnaires to explore reasons for 
choosing to consume Ayurvedic medicines by consumers in Nepal. It was found that four industries 
processed ten kg O. sinensis in a year (2015/16) and produced four types of end products, such 
as Ayurvedic tonic, food supplement, alcoholic beverage, and sex stimulant tea. The end products 
containing  O. sinensis  were reported to have multiple benefits to the human body, including 
enhancing immunity power, boosting stamina, inducing relaxation, providing energy and mental 
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freshness, and healing several health disorders. There were 23 herbal industries manufacturing 
45 types of Ayurvedic medicines as end products containing N. scrophulariiflora. The volume 
and value of annual demand of its dry rhizomes in Nepal were found to be 6076 kg and NRs 
8573236 (USD 83235.30) respectively in 2015/16, with an average of 264.17 kg/industry and 
NRs 1410.87 (USD 13.69) per kg. No herbal manufacturing industries were found processing A. 
spicatum  to produce end products in Nepal in 2015/16. The utilization of Ayurvedic medicines 
containing  N. scrophulariiflora  for the treatment of health disorders of human is prevalent in 
Nepal. Men and women consumers of diverse ages and with different socio-economic profiles were 
found to consume Ayurvedic medicines containing N. scrophulariiflora to treat health disorders 
associated with different organ systems of the body. The consumers receiving Ayurvedic medicines 
containing this species were children, adults, and elders ranging from 1 to 98 years old (average 
37.6 years). Employed and unemployed, educated and illiterate consumers were found to consume 
Ayurvedic medicines containing  N. scrophulariiflora  to treat their health disorders in Nepal. 
Consumers receiving those medicines were from households having diverse annual cash income 
levels. The purchase and consumption of Ayurvedic medicine containing N. scrophulariiflorawas 
most often guided by a doctor’s prescription. Most of the respondents believed that the prices of 
those Ayurvedic medicines were fairer than other types of medicines. Ayurvedic medicines are 
believed to bring harmony and balance in the mind, body, spiritual well-being, and social welfare 
of humans. The reasons for the preference for these medicines are of great interest for exploration. 
Fewer or no side effects, preference to the natural way of healing, belief regarding the healing 
of disease, ease of access (availability and cost), and advertisement and recommendation from 
others were the major reasons that the consumers chose to consume Ayurvedic medicines for their 
own’s healing. In case of Ayurvedic medicines containing N. scrophulariiflora, the majority of the 
consumers believed that these medicines have fewer or no side effects, can cure illness, particularly 
for long-term chronic diseases, are cheaper than allopathic medicines, are easily available to 
purchase, and are recommended by family members. Healing was not successful in the past with 
allopathic and other types of medicines for the majority of consumers who preferred to consume 
Ayurvedic medicines containing N. scrophulariiflora. Despite changing legal regulations, trade 
and consumption of N. scrophulariiflora exist in Nepal. The domestic industrial consumption of N. 
scrophulariiflora and O. sinensis was found to be insignificant in comparison to their harvested 
volume in trade, and should not be considered a major threat to this species. Diversification of end 
products of the N. scrophulariiflora and O. sinensis is recommended to contribute to the national 
economy while promoting consumer healthcare in Nepal. Similar studies are recommended in 
other countries like India and China, where the  N. scrophulariiflora  and  O. sinensis  are used 
from Nepal. Further scientific studies and interventions are recommended for concerned health 
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authorities and nursing practitioners of Nepal to test and validate the safety and effectiveness of 
the consumption of Ayurvedic medicines.

eljiosf] dfusf] cfsng / ;ª\sngsf] lbuf]kgsf] nflu of]hgf agfpgsf] nflu hl8a'l6jf6 agfO{Psf 
clGtd pkef]Uo ;fdfgx? / ltgLx?sf] pkef]usf] 1fg dxTjk"0f{ x'g ;Sb5 . g]kfnsf] lxdfnL If]qdf kfO{g] 
:sf]km'nf/LPl; kl/jf/sf] s'6\sL hl8a'l6sf] cf}iflwhGo h/fx? x'G5g\ h'gsf] Jofkf/ pRr :t/sf] 5 . g]kfnsf] 
lxdfnL If]qdf kfO{g] of;f{u'Daf hl8a'l6sf] klg Jofkf/ pRr :t/sf] 5 . /fg's"n]l; kl/jf/sf] laif g]kfnsf] 
lxdfnL If]qdf kfO{g] Ps ljiffn' hl8a'l6 xf] / o;sf] klg cf}iflwhGo h/fx? x'G5g\ h'gsf] Jofkf/ pRr 
:t/sf] 5 . g]kfndf s'6\sL, ljif / of;f{u'Dafsf] cf}wf]ldus dfu, logLx?sf] clGtd pkef]Uo ;fdfgx?sf] 
pTkfbg, s'6\sLsf] Jofkf/ / ;+/If0fsf] nflu sfg'gL k|fjwfgx? / o;sf clGtd pkef]Uo ;fdfgx?sf] 
pkef]usf] cGq]k0f ug{ ;g\ @)!^ sf] cu:taf6 ;g\ @)!& sf] h'nfO{ ;Dd of] cg';Gwfg ul/Psf] lyof] . 
s'6\sL, ljif / of;f{u'Dafsf] k|zf]wg ul/ clGtd pkef]Uo ;fdfgx?sf] pTkfbg ug{ pBf]ux?sf] klxrfg ug{ 
g]kfnsf xa{n pTkfbs pBf]ux?sf] k|ltlgwLx?;Fu k|ZgfjnL / r]sln:6sf] k|of]u ul/ gf]e]Da/ @)!^ df 
6]lnkmf]g cGtj{ft{f lnOof] . s'6\sL, ljif / of;f{u'Dafsf] k|zf]wg ul/ agfOPsf clGtd pkef]Uo ;fdfgx? 
/ lt ;fdfgx?sf] pTkfbg ug{ pBf]ux?sf] klxrfg ug{ g]kfnsf sf7df08f} / e/tk'/ zx/x?sf] #* 
ls/fgf k;nx?df hDdf @#!# xa{n ;fdfgx?sf] ;j{]If0f ul/of] . To;kl5 k|ZgfjnL / r]sln:6sf] k|of]u 
ul/ s'6\sL, ljif / of;f{u'Dafsf] k|zf]wg ug{ pBf]ux?sf] k|ltlgwLx?;Fu cGtj{ft{f lnOof] . s'6\sL, ljif / 
of;f{u'Dafsf] k|zf]wg ul/ agfOPsf clGtd pkef]Uo ;fdfgx?sf] pkef]Qmfx?sf] u'0fx? / r]slnkm\6sf] 
k|of]u ul/ lt ;fdfgx?sf] %!# hgf qm]tf / pkef]Qmfx?;Fu g]kfnsf kfFr ljleGg zx/x?df k|ZgfjnL 
/ r]sln:6sf] k|of]u ul/ pkef]Qmf ;j{]If0f ul/of] . g]kfndf pkef]Qmftx?n] cfo'j]lbs cf}kflwsf/sf] 
pkef]u ug{ /f]Hg'sf sf/0fx? kQf nufpg k|ZgfjnLsf] k|of]u ul/ !* hgf pkef]Qmfx?sf] Ps cgnfOg 
;j{]If0f klg ul/of] . of] kQf nufOsf] ls g]kfnsf rf/ j6f dfq} pkef]Qmfx?n] ;g\ @)!%÷)!^ df hDdf 
bz lsnf]u|fd ofqfu'Rrfsf] k|zf]wg ul/ hDdf rf/ el/sf clGtd pkef]u ul/ ;fdfgx?sf] pTkfbg 
u/] . lt ;fdfgx? cfo'j]{lbs 6f]lns, ;fy ;lRrd]08, cn\sf]nhGo k]o kbfy{ / of}gjw{s /x]sf lyP . 
of;f{u'DafhGo clGtd pkef]u ul/ ;fdfgx?sf] dfgj z/L/nfO{ w]/} kmfObfx? /x]sf] kfOof] . lt kmfObfx? 
o; k|sf/ /x]sf 5g\ M /f]u k|lt/f]wfTds Ifdtfdf a[l4, of}g b'a{ntf 36fpg], cf/fd lbg], zlQmaw{s, 
dfgl;s tfhuL k|bfg ug{], / ljleGg /f]ux? lgsf] kfg{] . g]kfndf hDdf @# pkef]Qmftx?n] s'6'+sLhGo 
cfo'j{]lbs cf}kflwsf/sf] pTkfbg u/]sf] kfOPsf] 5 . g]kfndf ;g\ @)!%÷)!^ df s'6'+sLsf ;'s]sf h/fx?sf] 
cf}wf]lss dfusf] kl/df0f / d"n\o qmdzM ^)&^ lsnf]u|fd / g]=?= *%&#@#^ -cd]l/sL 8n/ *#@#%=#)_ 
/x]sf] kfOof] . g]kfndf pkef]Qmftx?sf] s'6'+sLsf] cf};t dfusf] kl/df0f @^$=!& lsnf]u|fd / k|lt ls g]= 
?= !$!)=*& -cd]l/sL 8n/ !#=^(_ /x]sf] kfOof] . g]kfnsf s'g} klg xa{n pTkfbs pkef]Qmftx?n] ;g\ 
@)!%÷)!^ df pkef]u ul/ ;fdfgx?sf] pTkfbg ug{ ljifosf] k|zf]wg u/]sf] e]l6Pg . g]kfndf dfgjsf 
:jf:Yo ;d:ofx?sf] pkrf/sf] nflu s'6'+sLhGo cfo'j]lbs cf}kflwsf/sf] pkof]u ePsf] kfOof] . ljljw 
pd]/sf / ljleGg ;fdflhs–cfly{s txsf k'?if / dlxnf pkef]Qmftx?n] zl/sf ljleGg cË k|0ffnLx?;Fu 
;DalGwt :jf:Yo ;d:ofx?sf] pkrf/ ug{ s'6'+sLhGo cfo'j]lbs cf}kflwsf/sf] pkef]u u/]sf] kfOof] . oL 
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cf}kflwsf/ k|fKt ug{] pkef]Qmftx? Ps jif{ b]lv (* jif{ pd]/ ;Ddsf aRrfjRrL, ao:sx? / a[4x? 
lyP, logLx?sf] cf}kQ pd]/ #&=^ jif{ /x]sf] kfOof] . hflu/] / a]/f]huf/, ;fIf/ / lg/If/ pkef]Qmfx?n] 
:jf:Yo ;d:ofx?sf] pkrf/ ug{ s'6'+sLhGo cfo'j{]lbs cf}kflwsf/sf] pkef]u u/]sf] kfOof] . lt cf}kflwsf/ 
k|fKt ug{] pkef]Qmftx? ljljw jflif{s gub cfDbfgLsf] :t/ ePsf 3/w'/Lx?af6 /x]sf kfOof] . s'6'+sLhGo 
cfo'j]lbs cf}kflwsf/sf] vl/b / pkef]u 8fS6/sf] l;kmfl/;n] w]/}h;f] lgb{]lzt u/]sf] kfOof] . w]/}h;f] 
pkef]Qmftx?sf s'6'+sLhGo cfo'j]{lbs cf}kflwsf/sf] d"No cGo vfnsf cf}kflwsf/ eGbf ;:tf] /x]sf] eGg] 
ljifof; lyof] . cfo'j]{lbs cf}kflwsf/n] dfgjsf] dg, z/L/, cfWoflTds tg':s[lt / ;fdflhs sNof0fdf 
;fdHHo:tf / ;Gt'ng Nofpg] ljZjf; /lxcfPsf] 5 . g]kfndf pkef]Qmftx?n] oL cfo'j]{lbs cf}kflwsf/ 
/f]Hg'sf] sf/0fx? cGTo]k0fsf] nflu 7"nf] rf;f]sf] ljifo /x]sf] 5 . of] cg';Gwfgaf6 of] kQf nufOPsf] 5 ls 
sd of z"Go cltl/Qm c;/x?, k|fs[lts tl/sfaf6 :jf:Yof]krf/ ug{] /f]hfO, /f]u lgsf] kfl5 eGg] ljifof;, 
;xh kfO{+r -pknAwtf / d"No_, / lj1fkg / c?jf6 l;kmfl/; ul/g' pkef]Qmfx?n] cfkm\gf] :jf:Yof]krf/sf] 
nflu cfo'j{]lbs cf}kflws/0fsf] pkef]u ug{ /f]Hg'sf d'Vo sf/0fx? /x]sf] lyP . s'6'+aLhGo cfo'j{]lbs 
cf}kflws/0fsf] xsdf, w]/}h;f] pkef]Qmfx?df lt/ cf}kflws/0fsf] sd of z"Go cltl/Qm c;/x? x'g], lbO{ 
/f]ux? lgd{"n kfg{], Pnf]k]lys cf}kflws/0f eGbf ;:tf] /x]sf], vl/b ug{ ;lhn} pknAw /x]sf] eGg] ljifof; 
/x]sf] / kl/jf/sf ;b:ox?af6 l;kmfl/; ul/Psf] kfOof] . w]/}h;f] pkef]Qmfx?df ljutdf Pnf]k]lys / c? 
vfnsf cf}kflws/0fsf] /f]u ;Grf] gePsf] kfOof] . g]kfndf sfg'gL k|fjwfgx?df eO/x]sf kl/jt{gx?af6 
;+sng ul/Psf s'6'+aLsf] Jofkf/ / pkef]u sfod /x]sf] kfOof] . k|fs[lts af;:yfgx?af6 ;+sng ul/Psf 
s'6'+aL / of;+u'Dafsf] kl/df0fsf] t'ngfdf g]kfndf lo hl6j[l4x?sf] cf}wf]leus vkt Go'g /x]sf] lyof] / 
of] vktnfO{ lo hl8j[l4x?sf] nflu d'Vo vt/f dfGg' x'Fb}g . pkef]Qmfsf] :jf:Yosf] x]/rfxnfO{ k|jw{g ub{} 
/fli6«o cy{tGqdf of]ubfg k'‍¥ofpg s'6'+aL / of;+u'DafhGo clGtd pkef]Uo ;fdfgx?sf] ljljwtf ug{‘kg{] 
b]lvG5 . g]kfnaf6 s'6'+aL / of;+u'Dafsf] lgsf;L x'g] cGo b]zx? h:t} : ef/t / rLg df klg o:t} vfnsf 
cWoogx?sf] l;kmfl/; ul/Psf] 5 . cfo'j{]lbs cf}kflws/0fsf] pkef]usf] ;'/Iff / k|efjsf/Ltfsf] kl/If0f 
/ k|dfl0fs/0f ug{ ;DalGwt :jf:Yo lgsfox? / lgj{u{ Joj;foLx?n] ok j}1flgs cWoogx? / sbdx? 
rfNgsf] nflu l;kmfl/; ul/Psf] 5 .
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Value Chain Analysis of Maize Seed in Western Nepal
Rajendra Prasad Mishra (AEC-01P-2014), PhD 2019 

Department of Agriculture Economics and Agribusiness Management 
(Chairperson of the Advisory Committee: Ganesh Raj Joshi, PhD)

Maize is the second staple crop and focused by Agriculture Development Strategy to increase 
production and productivity for meeting increasing domestic demand in Nepal. The availability 
of improved quality seed in sufficient quantity at the right time in accessible places with sufficient 
varietal options can greatly contribute to higher production and productivity of the crop in the 
country. In this context, this study was conducted in western Nepal to analyze the value chain 
of maize seed with special focus on structure, conduct, and performance; adoption of improved 
varieties of maize seed production; and to assess farmers’ willingness to pay for improved varieties 
of maize seed. Field and market survey, review, and participatory discussion approaches were used 
to accomplish the objectives of the study. A total of 200 seed producers, 200 grain producers, and 
200 seed users were randomly selected using simple random sampling techniques for collecting 
primary data relevant to the study from Dadeldhura, Doti, Dailekh, and Surkhet. Group discussions 
and key informants’ interviews were conducted among seed collectors, processors, dealers, 
source seed producers, government, and non-government organizations for validating the primary 
information and collecting the information required for the study. Logistic regression analysis; 
structure, conduct and performance analysis, learner index, Herfindhal index, producers’ share, 
marketing efficiency, gross margin, return on investment and Tobit model were employed using 
Microsoft Excel, SPSS and Stata for getting the outputs of the study. The net return per hectare 
from seed production was three times higher than that of grain producers in spite of 12 percent 
higher cost incurred on seed production. The benefit-cost ratio for seed producer farmers was found 
1.45 in comparison to 1.11 for grain producers. The results from logistic regression revealed that 
the distance from road head and nearest market center, households with higher off farm income 
and larger land holding size limits the adoption of improved variety maize seed production; and 
the female headed households, household with higher number of full time farm workers and 
households regularly participating in village collective actions, contact with extension worker, 
linkage with seed processor and availability of source seed were more likely to adopt improved 
variety maize seed production. The findings from structure, conduct, and performance have shown 
that structurally maize seed value chain was operating in a competitive environment (Lerner index 
0.37), a low level of market concentration for the overall chain (Herfindahl index 0.44), and a high 
level of market concentration for source seed production. The characteristics found in the maize 
seed value chain were cooperative to captive, independent ownership among value streams, lack 
of any entry and exit barriers with few legal and technical requirements, fragmented business, 
and a low level of market orientation and information flow among actors. Analysis of conduct 
indicators showed price determination by market forces, a low level of product diversification, a 
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low investment in promotion, a primary focus of actors in individual gain, no embedded services 
and risk-sharing mechanism, poor horizontal linkages, and strong vertical linkages. The level of 
trust was an important glue for the smooth functioning of the value chain, which was found to 
be low among chain actors. The maize seed value chain was found performing well against set 
objectives of food security, poverty reduction, social inclusion, local value addition, and distribution 
of income among actors. The income from seed production was largely concentrated among small 
producers, with a large proportion of value addition concentrated among farmers and a more or 
less equitable distribution of net margin among value streams (Ginni Index 0.74). Farmers in the 
study region preferred low soil fertility exhausting, low shading effect creating, and white gain 
maize varieties to fit their cropping pattern and food habits. The results from the Tobit analysis 
showed that the educational level of the household head, cultivated land holding size, availability 
of agriculture training, frequency of contact with extension agent, and awareness about the market 
price of the product were positively and significantly contributing to the probability of willingness 
to pay for improved seed, whereas availability of farm workers and distance from the nearest 
road head had a negative effect. To sum up, the current Structure, Conduct, and Performance of 
open-pollinated maize varieties’ seed value chain was comparatively less competitive against the 
imported hybrid maize seed value chain with respect to market orientation, information flow, and 
product diversification. The increasing competition with external, more competent, coordinated, 
and highly efficient integrated value chains demands upgrading programs for the current maize 
seed value chain with respect to market orientation, product diversification, and development of 
a cooperative and collaborative structure in place of a fragmented one. High concentration of the 
source seed market needs higher participation of other agencies in source seed production and 
distribution, equipped with enough room for participation of private seed enterprises. There is 
still a need to develop a non-profit community-based seed production and distribution system, 
along with a price subsidy on improved variety maize seed. Designing the policy and programs 
for the development of new, improved varieties of maize with an aggressive and farmer-friendly 
marketing strategy, and private sector involvement can reap the benefits of improved maize 
varieties for food security, import substitution, and livelihood promotion of different value chain 
actors in the country. 

g]kfnsf] bf]>f] k|d'v vfBfGg jfnL ds}sf] cfGtl/s dfunfO{ kl/k'lt{ ug{ s[lif ljsf; /0fgLtLn] o;sf] 
pTkfbg tyf pTkfbsTj a9fpg] s'/fnfO{ nlIft u/]sf] 5 . s[ifsx?n] dg k/fPsf pGgt hftsf] ds}sf] 
u'0f:tl/o ljpsf] k|ofKt kl/df0f, pko'St ;do / ;'ne 7fp+df pknAwtfn] b]zdf ds}sf] pTkfbg tyf 
pTkfbsTj a9fpg dxTjk'0f{ of]ubfg ug{ ;S5 .  o; ;Gbe{df klZrd g]kfndf ds}sf] d'No >+vnfsf] ;+/rgf, 
;+rfng cfr/0f tyf sfo{;+kfbg, s[ifsx?n] pGGthftsf] ds}sf] ljp pTkfbgsf] cg'z/0f tyf ljp vl/bstf{ 
s[ifsx?sf] ljpsf] d'No ltg{ OR5'stfsf] ljZn]if0f ug{ of] cWoog ul/Psf] xf] . pNn]lvt p2]Zo kl/k"lt{ ug{sf] 
nfuL :yfg ljz]ifsf] ;j]{If0f, k'g/fjnf]sg / ;xefuLtfTds 5nkmn k2tLx? cKgfOPsf] lyof]. 88]nw'/f, 
8f]6L, b}n]v, ;'v]{t lhNnfsf @)) ds}sf] ljp pTkfbs, @)) ;fwf/0f ds} pTkfbs, @)) ds}sf] ljp k|of]u 
stf{ s[ifsx? Hff] sf]xL kg{ ;Sg] gd'gf ;+sng k2tLaf6 5gf}6 ul/ ;j]{If0f ul/Psf] lyof] . k|fKt ;'rgfx?sf] 
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k|df0fLs/0f / ;'rgf ;+sngsf]nfuL  ljp ;+sng stf{, k|of]u stf{, yf]s tyf v'b|f las|]tf, k|zf]wgstf{, ;|f]t 
ljp pTkfbs, ;/sf/L, u}/;/sf/L ;+3 ;+:yf dfem ;d'x 5nkmn / d'Vo ;"rgf bftf ljlwsf] k|of]u ul/Psf] 
lyof] . o;/L;+slnt ;'rgfx?sf] dfOs|f];Kfm\6 Os\;]n, :6f6f, P;lkP;P; ;km\6j]o/sf] k|of]uu/L, 6f]lj6 df]8n, 
nlh6 df]8n,  d'No >+vnfsf] ;+/rgf, ;+rfng cfrf/ tyf sfo{;+kfbgsf] laZn]if0f, x/lkm08fn OG8]S;, 
ng{/ OG8]S;, nufgL k|ltkmn, ahf/ bIftf, laleGg ;/f]sf/jfnfx?sf] pkef]Utf d'Nodf lx:;]bf/Lsf] laZn]if0f 
ul/Psf] lyof] . ljp pTkfbs s[ifssf] k|lt x]= nufgL !@ k|ltztn] a9L ePklg v'b gfkmf ;fwf/0f ds} pTkfbs 
s[ifsx?sf] eGbf ltg u'0ff a9L] / ljp pTkfbs / ;fwf/0f ds} pTkfbs s[ifsx?sf] nfe nfut cg'kft  s|dz 
M !=$% / !=!! /x]sf] kfOof] . Nflhl:6Ls l/u|];gsf] kl/0ffd cg';f/ ;8s / ahf/ s]Gb|af6 b'/L, u}/ v]tLaf6 
x'g] pRr cfo, hldgsf] :jfldTjsf] 7'nf] cfsf/n] ljp pTkfbg cg'z/0fnfO{ gsf/fTds / 3/w'/Ldf dlxnfsf] 
g]t[Tj, v]tLdf sfd ug]{  kl/jf/ ;b:o ;+Vof, s[ifs kl/jf/sf] ;fd'lxs sfo{df lg/Gt/ ;xefuL x'g] k|a[tL, 
k|;f/ sfo{stf{ ;+usf] ;Dks{, ljp k|zf]wgstf{ ;+usf] ;+DaGw / ;|f]t lapsf] pknAwtfn] ;sf/fTds c;/ 
kf/]sf] kfO{of] d"No >+vnfsf] ;+/rgf ;+rfng cfrf/ tyf sfo{;+kfbgsf] ljZn]if0f kl/0ffd cg';f/ d'No >[+vnf 
k|lt:kwf{Tds jftfj/0fdf ;+rfng ePsf] -ng{/ OG8]S; )=#$_, Go"g s]lGb|s[t ePsf] -x/lkm08fn OG8]S; )=$$_ 
t/ ;|f]t ljpsf] ahf/dfq s]lGb|t ePsf] kfOof] . d'No >+vnfsf d'Vo ljz]iftfx?df ;xsfl/tf, Sofkl6e, 
6'ls|Psf]] ;+/rgf, :jtGq :jfldTj, Go"g ahf/ cled'vLs/0f tyf ;"rgfsf] cfbfg k|bfg, k|j]z ug{ / aflxl/g 
l;ldt sfg'gL / k|fljlws afwfx? /x]sf] kfOof] . d'No >[+vnf ;+rfngsf cfrf/x?sf] ljZn]if0f ubf{ ahf/n] 
d'No lgwf{/0f ug]{, pTkfbgsf] Go"g ljljlws/0f, ahf/ k|j4{gdf Go"g nufgL, cfkm\gf] Aoj;fo s]lGb|t ;f]r, Go"g 
hf]l8Psf ;]jfx?, hf]lvddf ;fem]bf/L gePsf], sDhf]/ t];f]{ ;DaGw / alnof] 7f8f] ;DaGw /x]sf] kfO{of] . d'No 
>[+vnfsf] ;kmn ;+rfngsf] nfuL dxTjk"0f{ Aoj;fox? tyf ;/f]sf/jfnf ljrsf] ljZjf; Go'g /x]sf] kfOof] . 
lo ;du| cj:yfsf] afjh'b ds}sf] d'No >+vnf vfB ;'/Iff k|jw{g, ul/aL Go'gLs/0f, ;fdflhs ;dfj]zLs/0f, 
:yfgLo d'No clea[4L, cfosf] ljt/0f h:tf sfo{;+kfbgdf ;kmn /x]sf] 5 . ljp pTkfbgsf] cfosf] d"Vo 
lx:;f ;fgf s[ifs dfem uPsf] / v'b gfkmfsf] ljt/0f d'No >[+vnfdf cfj4 Aoj;fo ljr ;dtfd'ns tj/n] 
ePsf] kfOof] -lhgL OG8]S; )=&$_ . cWoog If]qsf s[ifsx?n] df6f]sf] pj{/fzlStsf] sd Ifo ug]{, sd 5fof 
kfg]{, ;]tf] bfgfsf] /+u ePsf], :yfgLo jfnL k|0ffnL / vfg] jfgLdf pko'St ds}sf] hftx? dg k/fPsf] kfO{of] . 
6f]lj6 df]8]nsf] kl/0ffdn] b]vfP cg';f/  3/d'nLsf] z}lIfs:t/, hldgsf] :jfldTjsf] cfsf/, s[lifdf tflndsf] 
k|fKtL, s[ifs k|;f/ sfo{stf{ ;Fusf] e]63f6, / pTkfbgsf] ahf/ d"No ;DalGw hfgsf/Ln] s[ifsn] ljpsf] pRr 
d"No ltg{ ;Sg] OR5'stf a9fpg] b]lvof] eg] 3/kl/jf/df sfd ug{ dhb'/sf] pknAwtf / ;8s / ahf/ b]VfLsf] 
b'/Ln] o:df gs/fTds c;/ kfg]{ b]lvof] . ;du|df jt{dfg klZrd g]kfndf, ;+rfng /x]sf] v'nf ;]lrt ds}sf 
hftx?sf] ljpsf] d'No >[+vnf cfoftLt j0f{;+s/ hftx?sf] ljpsf] d'No >[+vnf t'ngfdf ahf/ cled'vLs/0f, 
;"rgfsf] cfbfg k|bfg, pTkfbgsf] ljljwLs/0fsf] If]qdf sd k|lt:kwL{ /x]sf] kfOof] . k|lt:kwL{ Ifdtf a9fpgsf] 
nfuL pk/f]Qm sdhf]/ If]qx?sf] ;'wf/sf ;fy} ;xsf/L tyf ;xsfo{ d'vL ;+/rgfsf] ljsf; ug'{ cfjZos 
/x]sf] 5 . To:t} ;|f]t ljpsf] pTkfbg tyf las|L lat/0fdf lghL If]qsf] ;xsfo{ a9fpg' cfjZos /x]sf] 5 . 
cem} klg ;fgf s[ifs dfem k'Ugsf] nfuL ;d'bfodf cfwf/Lt u}/ gfkmf d'ns, ljp pTkfbg tyf ljt/0f / 
ljpsf] d"Nodf cg'bfgsf] cfjZostf /x]sf] 5 . ds}df pGgt hftsf] ljsf; ;Fu} s[ifs s]lGb|t ahf/Ls/0fsf] 
k|efjsf/L /0fgLtLnfO{ s]lGb|t ul/ gLtL tyf sfo{qmdx? Nofpg ;s]df ds}sf pGgt hftx?sf] ljsf;df 
ul/Psf] nufgLsf] k|ltkmn k|fKt x'g'sf ;fy} b]zsf] vfB ;'/Iffdf ;'wf/ tyf ds}sf] cfoftnfO{{ sd ug{ ;lsg] 
cj:yf /x]sf] 5 . 
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Trade and Conservation of Medical Plants, Fungi, and Lichens in 
Nepal: An Application of Global Production Network Theory

Dipesh Pyakurel (COE-01P-2014), PhD 2020 
Department of Agri-Botany and Conservation Ecology 

(Chairperson of the Advisory Committee: Prof. Indira Bhattarai Sharma, PhD)

Trade in Nepalese medicinal plants (including fungi and lichens) is a millennial-old practice 
and is huge, yet there is limited information on several traded medicinal plants, their altitudinal 
distribution, and vulnerability, impeding the development of appropriate conservation and 
management interventions. These medicinal plants are traded in a well-organized production 
network of harvesters, traders, and wholesalers, without visible lead firms. This thesis contributes to 
the body of knowledge on trade and conservation of medicinal plants and enhances understanding 
of the application of global production network theory in a sector without visible lead firms. The 
study has four specific objectives: (i) enumerate the traded Nepalese medicinal plant species, 
analyse their distribution pattern, and assess their vulnerability; (ii) quantify the annual volume and 
value of traded medicinal plant species from far-western Nepal and its contribution to household-
level total cash income; (iii) analyse and explain the dynamics of the medicinal plant production 
network over time, and identify the drivers of change; and (iv) analyse the production network 
of yarsagumba (Ophiocordyceps sinensis) in far-western Nepal as well as its role in providing a 
pathway out of poverty. The research was conducted in Darchula, Baitadi, and Kailali Districts of 
the far-western development region (now Sudurpaschim Province). The survey data for the fiscal 
year 2014–15 (17th July 2014 to 16th July 2015) was collected from September 2015 to January 
2017. A total of 246 quantitative data sets (83 harvesters, 117 traders, 25 central wholesalers, 
and 21 regional wholesalers) and 115 individual qualitative interviews (78 traders, 25 central 
wholesalers, and 12 regional wholesalers) were undertaken. Online databases and published 
documents were referred to for secondary information. A total of 300 species of medicinal 
plants, fungi, lichen, and shilajeet were traded in and from Nepal, almost double that of previous 
estimates. Most of the high-value and high-volume medicinal plants are concentrated in upper 
sub-tropical to lower temperate regions, indicating an economic potential for increased cultivation 
and domestication at middle altitudes. About 39% of commercial species are formally protected, 
including bans on the collection and trade of certain species, but this approach does not appear 
to protect species from commercial harvesting, driven by increasing demand and higher prices. 
The high-altitude species Jatamansi (Nardostachys jatamansi), Padamchal (Rheum australe), 
and Kutki (Picrorhiza scrophulariiflora) are the most vulnerable traded species, warranting 
the development of alternative protection mechanisms, e.g., transferring management rights to 
local communities. A total of 1284 tons of medicinal plants worth NPR 587 million (US$ 5.9 
million) were traded from the three survey districts in FY 2014–15. Rittha (Sapindus mukorossi) 
and Tejpat (Cinnamomum tamala) were respectively traded in 420.0 tons and 388.5 tons from 
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the three survey districts, showing that cultivated products are important to meet international 
demand. In Darchula, the top five products constituted 95.3% in terms of cumulative trade value 
and are wild harvested from mid and highlands (> 2000 m), showing the trade pressure on selected 
highland products, leading to serious conservation implications, further strengthening the need for 
community management systems in highlands. Medicinal plants are substantially contributing to 
total cash income in the far-western development region, ranging from almost 10% in the mid-
hills regions to 52% in the mountainous regions.  A 2.3-fold increase in volume and a 17.2-fold 
increase in the value of the medicinal plants trade were recorded from FY 1997–98 to FY 2014–15 
in Darchula District. Twelve products were traded in both periods, while seven disappeared, and 
11 products entered the trade. The three main drivers of change are: (i) rising incomes in China 
and India expressed through demand for new products; (ii) expanding infrastructure (roads and 
communications); and (iii) government interventions causing the disappearance of some products 
from trade. Over the observed time period, harvesters and traders increased their margins at the 
cost of central wholesalers, indicating that market changes favoured lower-tier actors, eroding the 
previously identified passive central wholesaler oligopsony in Nepal. Average annual cash income 
from Yarsagumba was US$ 2174/household, compared to an overall cash income of USD 2123 
± 1308/household in Darchula District. With a collector value of approximately US$ 4.7 million 
(from 384.1 kg), Yarsagumba made up almost 80% of the cumulative medicinal plant trade value 
from Darchula District. The Yarsagumba production network is operated by actors establishing 
trust-based relationships that allow them to respond to market signals, enabling the flow of rural 
and remote environmental resources to urban centres. This research successfully applies the global 
production network theory and its three components— value, power, and embeddedness in the 
trade of Nepalese medicinal plants. Value is created by harvesters, enhanced through primary and 
secondary processing and product development, and captured by different firms (e.g., through net 
margins) and non-firm actors (e.g., formal and informal taxes) in the production network. Territorial 
embeddedness is described in relation to the location of actors, e.g., at road heads, and network 
embeddedness refers to factors tying an actor to a particular network position, e.g., the functions of 
a trader. Finally, bargaining power is described in relation to direct power exercised between actors 
(e.g., the relationship between regional and central wholesalers), and institutional power refers to 
the direct power exercised by formally organized collectives, such as government administrative 
bodies (e.g. the Department of Customs, District Forest Office) or traders’ associations. With the 
successful application of global production network theory to the trade of Nepalese medicinal 
plants, this research opens a new perspective for the application of the theory to sectors without 
visible lead firms. It also allows researchers around the globe to apply the theory to the trade of 
environmental products, thereby helping to broaden the scope of the global production network. 
The present research was only focused on generic suppliers. Future studies should look at other 
actors (lead firms, strategic partners, specialized suppliers, and customers) to further enhance the 
understanding of the application of global production network theory.
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Unf]jn k|8S;g g]6js{ l;4fGt PseGbf w]/} /fi6«af6 sRrf kbfy{ cyjf ljlzi6 efu cfoft u/L agfOg] 
pTkfbg / o;sf] Jofkf/df 7'nf pBf]u cyjf kmd{sf] k|efjsf/L e"ldsf /xg] cjwf/0ffdf cfwfl/t 5 . g]kfnaf6 
aif]{gL cTolws kl/df0fdf h8La'6Lsf] lgof{t x'g] ePklg g]kfnL h8La'6Lsf] cGt/fli6«o Jofkf/df 7'nf] pBf]u 
k|ToIf ?kdf b]lvPsf] 5}g . o; cWoogsf] p4]Zo g]kfnL h8La'6Lsf] Jofkf/h:t} 7'nf] pBf]usf] k|ToIf k|efj 
gb]lvg] If]qdf klg Unf]jn k|8S;g g]6js{ l;4fGt nfu' ug{ ;lsG5 egL gofF cjwf/0ff k|:t't ug{‘ xf] . o; 
cWoogsf lgDg ljlzi6 p4]Zox? /x]sf 5g\M -!_ g]kfndf kfO{g] Jofkf/df /x]sf] h8La'6Lx?sf] klxrfg, ltgsf] 
ljt/0fsf] ljZn]if0f / hf]lvdsf] cfsng, -@_ ;'b'/ klZrdaf6 Jofkf/ x'g] h8La'6Lx?sf] kl/df0f, d"No / ltgsf] 
gub cfDbfgLdf of]ubfg, -#_ of;f{u'Dafsf] k|8S;g g]6js{sf] ljZn]if0f tyf ul/jLlgjf/0fdf o;sf] e"ldsf, / 
-$_ ;doqmddf h8La'6Lsf] Jofkf/df b]vfkg]{ kl/jt{gsf sf/0fx?sf] klxrfg / ljZn]if0f .  of] cWoog ;'b'/ 
klZrdsf] bfr{‘nf, a}t8L / s}nfnL lhNnfx?df ef› @)&@ b]lv kf}if @)&# ;Dd ul/Psf] lyof] . cWoogsf 
qmddf h8La'6L ;+sns / s[ifs, ufpF / ;b/d'sfdsf Jofkf/L tyf lgof{tstf{ / ef/tLo cfoftstf{x?;Fu 
@$^ ;+VofTds / !!% u'0ffTds k|Zgx?dfkm{t cfly{s jif{ @)&!–@)&@ df h8La'6L Jofkf/sf] kl/df0f, d"No 
nufot Jofkf/sf ljleGg kIfx?sf] jf/]df hfgsf/L / tYof+s lnOPsf] lyof] . ;fy}, Jofkf/;Fu ;DalGwt ljleGg 
;Gbe{ ;fdu|Lx¿sf] ;d]t ;dLIff ul/Psf] lyof] . o; cWoogn] g]kfnaf6 #)) h8La'6L k|hfltx?sf] Jofkf/ 
x'g] u/]sf] b]vfPsf] 5, h'g cuf8L cg'dfg ul/Psf]eGbf nueu bf]Jj/ a9L xf] . pkf]i0f / ;dlztf]i0f hnjfo' 
ePsf If]qx¿df ;a}eGbf a9L Jofkfl/s dxTjsf h8La'6Lsf k|hfltx¿ kfOof], h;n] g]kfnsf lt If]qx¿df 
v]tL / 3/]n's/0faf6 x'g ;Sg] cfly{s ;DefjgfnfO{ ;+s]t ub{5 . Jofkf/sf nflu ul/g] clt / ;docufj}sf] 
;+sngn] ljz]ifu/L pRr lxdfnL e]udf kfOg] h6fd;L, kbdrfn / s'6\sL ;a}eGbf a9L hf]lvddf /x]sf] 
kfOg'n] j}slNks ;+/If0f ljlwsf] ljsf;— h:t} h8La'6Lsf] Joj:yfkg clwsf/ :yfgLo tx / ;d'bfonfO{g} 
x:tfGt/0f ug{‘ kg]{ cf}lrTosf] k'li6 ub{5 . cfly{s jif{ @)&!–@)&@ df ;'b'/ klZrdsf tLg lhNnfx?af6 
!@*$ 6g a/fa/sf] ? %* s/f]8 &) nfv a/fa/sf] h8La'6Lsf] Jofkf/ ePsf] lyof] h;dWo] l/¶f / t]hkft 
kl/df0fsf lx;fadf ;a}eGbf a9L Jofkf/ ePsf lyP . ;'b'/ klZrdsf] kxf8L / lxdfnL e]usf jfl;Gbfsf] s'n 
gub cfDbfgLsf] qmdz !)% / %@% cfDbfgLdf h8La'6Lsf] of]ubfg lbPsf] kfOof] . To:t}, bfr{‘nf lhNnfsf 
afl;Gbfsf] s'n cfo ? @!)*)) ± !@*))) k|lt 3/w'/L ePsf]df ? @!%*)) of;f{u'Dafsf] dfq ePsf] 
kfOof] . h8La'6Lsf] Jofkf/nfO{ c;/ kfg]{ tLg sf/0fx?df -!_ cfoft ug]{ /fi6«sf] k|lt JolQm cfodf ePsf] 
a[4Ln] ubf{ pgLx?sf] xj{n pTkfbgtkm{sf] em'sfj, -@_ g]kfndf ef}lts ;+/rfdf ePsf] ljsf;n] ubf{ h8La'6Lsf] 
Jofkf/df cfPsf] Jofkstf, / -#_ gLlt lgoddf ePsf] km]/jbn /x]sf] klxrfg ul/of] . of] cWoogn] Unf]jn 
k|8S;g g]6js{ l;4fGt / o;sf tLg cjwf/0ffM Eofn', ODa]8g]; / kfj/nfO{ g]kfnL h8La'6Lsf] Jofkf/df ;kmn 
?kdf nfu' u/]sf] 5 . ;+snsn] h8La'6Lsf] Eofn' lqmP6 u5{g\, ;+sns ÷ k|zf]wgstf{n] OgxfG; u5{g\ / kmd{ 
/ u}/ kmd{ PS6/x?n] SofKr/ u5{g\ . 6]/L6f]/Lon ODa]8g];n] PS6/x?sf] lglZrt :yfgdf /x]sf] ks8sf] af/]df 
/ g]6js{ ODa]8g];n] PS6/x?sf] Jofkf/ ;~hfnsf x'g] ks8sf] af/]df JofVof ul/Psf] 5 . To:t}, b'O{ txsf 
PS6/aLr x'g] d"No lgwf{/0f k|s[ofnfO{ afu]{lgª kfj/ / u}/ kmd{ PS6/x?n] h8La'6L Jofkf/sf qmddf b]vfpg] 
;F:yfut k|efjnfO{ O{G6LRo';gn kfj/sf] lx;fjdf a0f{g u/LPsf] 5 . Unf]jn k|8S;g g]6js{ l;4fGtsf] g]kfnL 
h8La'6L Jofkf/df ;kmn k|of]un] o; l;4fGtnfO{ cGo jftfj/0fLo pTkfbgsf] Jofkf/df nfu' ug{sf nflu dfu{ 
k|z:t u/]sf] 5 . cGTodf, Unf]jn k|8S;g g]6js{ l;4fGtsf w]/} kIfx?dWo] o; cWoogn] cfk'lt{ kIfdfq 
ljZn]if0f u/]sf]n] cfufdL cWoogx? h8La'6L Jofkf/df ;+nUg 7'nf kmd{, /0fgLlts ;fem]bf/, ljlzi7 ;fem]bf/ 
/ pkef]Qmfx?df ug{ ;s]df o; l;4fGtnfO{ jftfj/0fLo pTkfbgsf] Jofkf/sf] lx;fjdf ;dli6ut ?kdf a'‰g 
;xof]u k'Ug]5 .
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Dynamics of Red Bloom Algae in Fish Ponds and 
Management for Mitigation 

Ram Bhajan Mandal (AQU-01P-2014), PhD 2020 
Department of Aquaculture 

(Chairperson of the Advisory Committee: Prof. Sunila Rai, PhD)

The present study was carried out to understand the overall phenomenon of red bloom in carp 
ponds, its impacts on water quality, plankton, carp’s growth and production, and gross margin, 
and to assess appropriate mitigation measures, from July 2015 to June 2018. The study consisted 
of a field survey in the eastern, central, and western regions in Nepal and three experiments at the 
Agriculture and Forestry University. In the field survey, carp farmers in Morang, Chitwan, and 
Rupendehi districts were interviewed using a structured questionnaire to assess farmers’ perception 
of red bloom and water quality, soil, and plankton from their ponds. Farmer’s response was mixed; 
around 28% respondents reported fish mortality, and 33% respondents observed gasping in red 
bloom ponds. Red bloom was found in ponds where Euglena sanguinea was abundant, and 
its population varied seasonally depending on temperature and nutrient content. Water quality 
parameters such as total phosphorus (TP), total Kjeldal nitrogen (TKN), total dissolved solids 
(TDS), and conductivity were significantly higher (p<0.05) in red bloom ponds than in non-red 
bloom ponds indicated that red bloom algae have a direct relationship with nutrients in pond water. 
Dissolved oxygen (DO) was found to be lower (p<0.05) in red bloom ponds, probably due to the 
non-photosynthetic activity of E. sanguinea. The first experiment was conducted to assess the 
dynamics of red bloom algae in ponds without fish. The experiment included three treatments, i) 
non-red bloom pond with sunlight, ii), red bloom pond with sunlight and iii) red bloom pond without 
sunlight (black plastic sheet covered the red bloom pond to check sunlight) and two factors i) two 
different water depths (10 cm and 50 cm) and ii) three different time periods: morning (6.00 to 7.00 
h), afternoon (13:00 to 14:00 h) and evening (17:00 to 18:00 h). Result showed that the density 
of euglenophytes, including E. sanguinea, was significantly higher (p<0.05) in the red bloom 
pond with sunlight than in the non-red bloom pond and red bloom pond without sunlight. Light 
intensity and nutrient enrichment played an important role in the blooming of E. sanguinea. Higher 
density of E. sanguinea in the afternoon and lower density in the evening at 10 cm showed that 
it exhibits surface and downward migration with sunlight intensity. The maximum red blooming 
was observed during 12.00 to 13.00 hours, when light intensity was higher (1928 Lux to 1988 
Lux). The second experiment was conducted to assess the effects of red bloom algae on growth 
and production of carps using two treatments with three replicates: i) carp polyculture in a non-red 
bloom pond and ii) carp polyculture in a red bloom pond. Result showed that red bloom algae did 
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not affect (p>0.05) the overall production of carp. However, survival of rohu (85±1%), bighead 
(95±1%), and mrigal (88±8%) was significantly (p<0.05) higher in non-red bloom ponds than red 
bloom ponds, which could be due to low DO. The third experiment was conducted to evaluate the 
effectiveness of mitigation measures for red bloom algae in carp ponds. The experiment included 
four treatments with three replicates: i) no mitigation (control), ii) skimming, iii) fertilization with 
urea and DAP, and iv) liming. Results showed that urea, DAP, and agricultural lime decreased the 
density of E. sanguinea significantly (p<0.05) and maintained DO optimal, but could not improve 
carp production. Gut content analysis showed that all carps ate E. sanguinea, but its density was 
higher in the guts of silver carp and rohu than in other carps. There were no differences (p>0.05) in 
gross margin among treatments in the second and third experiments due to similar fish production 
in all treatments. Intense red bloom needs mitigation for achieving better fish production by using 
urea and DAP with an N:P ratio of 4:1, while a modest red bloom is acceptable and does not need 
mitigation. The present study clears up the concept of farmers on red bloom and guides them to 
culture carp in red bloom pond confidently. However, farmers should be able to differentiate the 
source of red colour of water because water becomes red not only by E. sanguinea but also due to 
iron content and soil run off.

sfk{ hftsf] df5f kf]v/Ldf /ftf] An'dsf] ;du| k|lqmof,] sfk{sf] j[l4, pTkfbg / s'n d'gfkmfdf To;sf k|efjx? 

a'‰g / pQm k|efjx?sf  Go"gLs/0f  ug]{ pmko'st pmkfox? klxrfgsf nflu ldlt @)&@ c;f/ b]lv @)&% 

h]i7 ;Dd cg';Gwfg ul/Psf] lyof]] . o; cg';Gwfgdf g]kfnsf] k'jL{, dWo / klZrd If]qx?sf] ;j]{If0f / ltg 

j6f kl/If0fx? s[lif tyf jg lj1fg ljZjljBfnosf] dT:okfng ljefusf] kmfd{df ul/of] . pQm ;j]{If0fdf 

df]/ª, lrtjg / ?kGb]xL lhNnfsf sfk{ df5fkfnsx?sf] /ftf] An'd ;DalGw wf/0ff ;+/lrt k|ZgfjnL åf/f ul/of] 

/ kf]v/Lsf] kfgL, df6f] tyf ;'Id hLjsf] kl/If0f ul/of] . pQm ;j]{If0fdf ls;fgsf] k|ltlqmof ldl>t kfOof] . 

/ftf] An'd ePsf] kf]v/Ldf @*Ü pQ/bftfn] df5f d/]sf] / ##Ü pQ/bftfn] df5f ;txdf cfPsf] pNn]v u/] . 
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kfOof] . o'ulngf :ofª'u'lgof An'dsf nflu k|sfzsf] uxgtf / kf]ifs tTjx?sf] ;+jw{gn] d'Vo e'ldsf v]n]sf] 
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/ftf] An'd !@M)) b]lv !M)) ah] kfOof] / pQm ;dodf k|sfzsf] ltj|tf -uxgtf_ !(@* nS; b]lv !(** 
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sf/0fx? h:t}M kmnfd / /ftf] df6f] ;lxtsf] kfgL kf]v/Ldf ldl;gfn] klg x'G5 .
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Quality and Shelf-life Enhancement in Dried Fish 
Products of Nepal

Neeta Pradhan (AQU-03P-2014), PhD 2020 
Department of Aquaculture and Fisheries 

(Chairperson of the Advisory Committee: Prof. Madhav Kumar Shrestha, PhD)

Dried fish consumption has increased recently in Nepal to supplement other sources of animal 
protein. However, the quality of the dried-fish products available in the markets has been a major 
concern. A market survey (Expt. 1) followed by a series of four experiments was carried out: (1) 
exploratory survey of dried fish products in Nepal; (2) Expt. 2: biochemical assessment of dried-
fish products of Nepal; (3) Expt. 3: quality assessment of dried Chhari fish from different market 
outlets of Nepal; (4) Expt 4: evaluation of preservatives and drying methods on quality and shelf 
life duration of dried fish; (5) Expt 5: validation of preservatives and fish drying methods. A 
survey was carried out in 2013-2016 at different marketplaces to identify the available dried fish 
products in Nepal. Samples collected from different marketplaces were analyzed for their quality. 
Mrigal (Cirrhinus mrigala) chhari fish samples from different market outlets were analyzed for 
their quality. An experiment on drying methods with three different preservatives was conducted 
for the quality and shelf-life of dried fish, and the two best methods based on drying methods 
were further tested for validation at high hill markets (Jumla and Rasuwa) at ambient temperature. 
During the survey, a total of 27 sun-dried and 32 smoked fish species were observed. Among the 
32 fish species, only 10 species were found whole smoked, and the others were in pieces. Survey 
results showed that exotic species such as Harpodon nehereus, Penaeus spp., Stolephorus spp. 
imported from several Asian countries, shares approximately 70 percent of the dried fish market 
of the country. The dried fish products available in the market were in the form of sun-dried, 
smoke-dried, spicy instant fish, and fish pickle. The marketing channel of sun-dried fish products 
imported from foreign countries was shorter than the marketing channel of domestic origin of 
dried fish. The study conducted to determine the hygiene of sun-dried and smoked fish samples 
available in the markets of Nepal showed that the overall mean of total plate count (TPC) was 1.4 
x 103 ± 7.2 x 102 with a minimum of 5.3 x 102 ± 2.3 x 102 in Pothia (Puntius conconius) and a 
maximum of 4.2 x 103 ± 3.9 x 103 in Kechaki (Stolephorus spp.), and the values were within the 
permissable range (1.0 x 105 cfu/g). Mean mold content was 3.0 x 102 ± 2.0 x 102 with a minimum 
of 0.1 x 102 ± 0.1 x 102 in Shrimp (Penaeus spp.) and a maximum of 8.6 x 102 ± 6.9 x 102 in Nathali 
(Stolephorus commersonnii). The value of mold was also within the permissable range (1.0 x 104 
cfu/g). Whereas smoked fish samples were heavily contaminated with bacteria and mold, which 
exceeded the permissible limit. The overall mean of TPC content was 1.2 x 107 ± 4.6 x 106 with 
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a minimum of 0.1 x 104 ± 0.0 x 104 in rohu (Labeo rohita) and a maximum of 3.7 x 107 ± 3.2 x 
107 in Sahar (Tor putitora). Mean mold content was 6.2 x 102 ± 3.6 x 102 with a minimum of 0.9 
x 102 ± 0.1 x 102 in Asala (Schizothorax spp.) and a maximum of 2.3 x 103 ± 0.1 x 102 in Naini 
(C. mrigala).The study carried out to access quality of cured and uncured dried Chhari fish in 
commercial fish processing centers, in wholesale and retail markets, showed that the TPC ranged 
from 1.5 x 105±8.3 x104 to 1.2 x 107±1.3x107 cfu/g in cured dried fish and from 4.2x106±2.0x105to 
2.4x109±1.3x109 in uncured dried fish. Mold content ranged from 0.7 x 103±0.1x103 to 3.5 x 
103±1.2 x103 in cured dried fish and from 1.4x104±7.7 x 103 to 1.3 x 106±1.5 x 106 in uncured dried 
fish. Though the fish preservation through the curing method was comparatively better than that of 
uncured in terms of processing, preservation, and storage, the quality of both cured and uncured 
dried Chhari fish in commercial fish processing centers, wholesale, and retail markets was less 
hygienic. Visualizing the need for improvement in fish processing and preservation, four different 
drying methods: sun-drying, smoke-drying, solar drying, and hybrid-solar drying methods were 
evaluated for dried fish shelf-life quality.  Charri fish (50-60 g-sized) samples, collected from the 
market, were cleaned, pretreated with 10% salt, 1% turmeric, 10% salt + 1% turmeric, and control 
(without any preservative), dried by four different methods, and stored for 30 days. The drying 
times required were 60, 13, 74, and 49 hours for sun-drying, smoke-drying, solar-drying, and 
hybrid-solar drying, respectively. Moisture content increased from 5.6 ± 0.4%, 4.2 ± 0.4%, 4.0 
± 0.7%, 4.2 ± 0.2% to 7.2 ± 0.3%, 5.7 ± 0.3%, 6.7 ± 0.6% and 6.0 ± 0.3%; crude protein content 
decreased from 60.8 ± 1.1%, 63.3 ± 0.9%, 60.0± 2.2% and 60.3 ± 0.9% to 58.9 ± 1.4%, 62.2± 
1.0%, 58.6±1.3% and 58.3 ± 1.4%; fat content decreased from  2.9 ± 0.4%, 2.5±0.3%, 3.6±0.6% 
and 4.4±0.8% to 2.2±0.2%, 2.3 ± 0.3%, 2.3 ± 0.2%, and 2.3 ± 0.3%; peroxide value (mEq O2/kg 
of fat) increased from 39.5± 1.7, 2.5 ± 0.1, 35.7 ± 2.1 and 3.5 ± 1.4 to 80.3 ± 6.2, 2.8 ± 0.2, 61.3 ± 
21.2 and 8.3 ± 6.6.;  free fatty acid (as oleic acid) increased from 1.0 ± 0.5, 0.4 ± 0.1, 0.6 ± 0.1 and 
0.31 ± 0.0 to 1.4 ± 0.3, 0.4 ± 0.1, 0.8 ± 0.1 and 0.4± 0.1; mean pH value increased from 5.5, 5.6, 
5.3 and 5.5 to 5.7, 5.8,  5.5  and 5.8; total plate count (cfu/g) increased from 2.3x102 ± 1.3 x 102, 2.3 
x 102± 5.3 x 101, 2.2 x 102 ± 1.4 x 102, and 1.2 x 102 ± 1.6 x 102 to 4.4 x 102 ± 1.9 x 102, 3.0 x 102 ± 
8.2 x 101, 5.0 x 102 ± 7.5 x 101, and 3.4 x 102 ± 9.9 x 101; in sun-dried, smoke-dried, solar-dried, and 
hybrid solar-dried samples, respectively, during the 30 days of storage. Mold was found only at 
30 days in sun-dried (50± 87cfu/g) and solar-dried fish (25±5 cfu/g), and no mold was developed 
during the whole storage period in smoke-dried and hybrid solar-dried fish. Smoke and hybrid 
solar drying methods showed better results in all aspects compared to sun drying and solar drying. 
Smoke-drying and hybrid solar-drying methods were selected for a verification experiment and 
subjected to 90 days of storage in the high hill regions of the country. Similar results to those 
observed in the first experiment were obtained in the second experiment, which involved smoke-
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dried and hybrid solar-dried fish, during a 90-day storage period. Moisture content increased from 
9.5 ± 0.3% and 7.6 ± 0.3% to 11.6 ± 0.4% and 10.2 ± 0.6%; crude protein content decreased from 
63.2 ± 0.4% and 63.9 ± 0.2% to 60.8 ± 0.5% and 62.0 ± 0.5%; fat content decreased from 5.0 ± 
0.3% and 5.0 ± 0.3% to 3.1± 0.2% and 3.4 ± 0.2%; peroxide value (mEq O2/kg of fat) increased 
from 0.0 ± 0.0 and 0.0 ± 0.0 to 18.5 ± 1.1 and 19.6 ± 0.6; free fatty acid (as oleic acid) increased 
from 0.4 ± 0.0 and 0.3 ± 0.0 to  1.2 ± 0.1 and 1.0 ± 0.1; pH value increased from 6.2 and 6.2 to  
6.7 and 6.8; total plate count (cfu/g) increased from 1.0 x 102 ± 1.0 x 101 and  2.0 x 102 ± 1.2 x 101 
to 3.7 x 102  ± 2.9 x 101 and 1.1 x 103 ± 3.9 x 102; in smoke-dried and hybrid solar-dried samples, 
respectively, during the 90 days of storage. Present study suggests that Chhari-sized mrigal fish 
dried by smoking and hybrid solar
 
k|f0fL k|f]l6gsf] cGo ;|f]tnfO{ kl/k"lt{ ug{ xfn g]kfndf ;'s]sf] df5fsf] pkef]u k|fyldstfsf;fy a9\b}uO{/x]sf] 
5 . ahf/df pknAw ;'s]sf] df5fsf] u'0f:t/ d'Vo lrGtfsf] ljifo ag]sf] 5 . Pp6f lkmN8 ;j]{If0f -k|of]u 
!_ / >[vnfa4?kdf rf/ j6f k|of]ux? ;+rfng ul/of]M -!_ g]kfndf ;'s]sf] df5fsf] cGj]if0f ;j{]If0fÙ -@_ 
g]kfndf pknAw ;'s]sf] df5fsf] h}ljs tyf /;folgs d"Nof+sgÙ -#_ g]kfnsf] ljleGg ahf/x?sf] ;'s]sf] 5l/ 
d[un df5fsf] u'0f:t/ d"Nof+sgÙ -$_ ;'s]sf] df5fsf] u'0f:t/ / e08f/0f-cjlwdf lk|h/e]l6ex? / ;'sfpg] 
ljlwx?sf] d"Nof+sgÙ -%_ lk|h/e]l6ex? / ;'sfpg] ljlwx?sf] dfGos/0f . g]kfndf kfO{g] ;'s]sf] df5fsf] 
pTkfbgx? -k|8S6x?_ sf] klxrfg ug{ la= ;+= @)!# b]lv @)!^ ;Dd ;'s]sf] df5fsf] ljleGg ahf/x?sf] 
;j{]If0f ul/Psf] lyof] . ljleGg ahf/x?af6 ;'s]sf] 5l/ ;fO{hsf] d[un df5fsf] gd"gfx? ;+sng ul/ u'0f:t/ 
laZn]if0f ul/Psf] lyof] . ;'s]sf] df5fsf] u'0f:t/ / e08f/0f cjlw cWoog ug{ tLg yl/sf lk|h/e]l6ex?sf 
;fy} laleGg ljlwx?af6 df5f ;'sfO{ kl/If0f ul/,  b'O{ pTs[i6 -;jf]{td_ df5f ;'sfpg] k|lalwx?sf glthfx? 
dfGos/0fsf]nflu pRr kxfl8 -h'Dnf / w'Gr]_ ahf/df sf]7fsf] tfks|ddf e08f/0f ul/ kl/If0f ul/of] . 
;j]{If0fsf] bf}/fg 3fddf ;'sfO{sf] df5fsf]hDdf @& k|hfltx?/ :df]lsË ul/ ;'sfO{sf] df5fsf]hDdf #@ k|hfltx? 
e]6fO{of] . #@ k|hfltsf] :df]lsË ul/ ;'sfO{sf] df5fx?dWo] !) k|hfltsf] df5f dfq l;Ëf] ;'sfO{Psf] e]l6of] 
eg] c? k|hfltsf df5fx? 6's|f kf/L ;'sfO{Psf] lyof] . ;j]{If0fsf] glthf cg';f/ ljleGg Plzog d'n'sx?af6 
cfoft ul/Psf ljb]zL k|hftLsf df5fx? h:t} Harpodon  nehereus, Penaeus spp., Stolephorus spp. n] 
;'s]sf] df5fsf] ahf/sf] em08} &) k|ltzt efu cf]u6]sf] kfO{of] . ahf/df 3fddf ;'sfO{Psf], cfuf]df ;'sfO{Psf], 
d;nfbf/ O{G:6ofG6 df5f / df5fsf] crf/ ?kdf ;'s]sf] df5fsf] k|8S6x? pknAw ePsf] kfO{of] . cfofltt 
;'s]sf] df5fsf] ahf/ k|0ffnL g]kfnsf k|fs[lts hnfzox?af6 ;dft]/ ;'sfO{Psf tyf dT:o kfngaf6 pTkflbt 
;'sfO{Psf] df5f eGbf nfdf] ePsf] kfO{of] . g]kfnsf] ljleGg ahf/x?af6 3fddf tyf cfuf]sf ;'sfO{Psf 
df5fsf k|hfltx? ;+sng ul/ u'0f:t/ ljZn]if0f ubf{ z'Id lhjf0f'x?sf] cf]e/cn cf};t u0f0ff !=$ x !)# 
±&=@ x!)@ l;Pkmo" k|lt u|fd_ ePsf] kfO{of] h;df ;a}eGbf sd -%=#x!)@ ± @=# x !)@_ kf]lyofdf / ;a}eGbf 
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l;Pkmo" k|lt u|fd_ leq /x]sf] kfO{of] . 9'l;sf] cf]e/cn cf};tu0fgf -#=) x !)@ ±@=) x !)# l;Pkmo" k|lt 
u|fd_ ePsf] kfO{of] h;df ;a}eGbf sd -)=!x!)@ ± )=! x !)@_ l;|Dkdf / ;a}eGbf al9 -*=^x!)@ ± ^=( x 
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!)@_ gynLdf ePsf] kfO{of] / oL Eofn'x? l;kmfl/; ul/Psf] bfo/f -!=) x !)$l;Pkmo"k|lt u|fd_ leq /x]sf] 
kfO{of] . hals cfuf]df ;'sfO{Psf df5fx?df z'Id lhjf0f'x? / 9'l;sf] dfqf l;kmfl/; ul/Psf] bfo/f eGbf pRr 
/x]sf] kfO{of] .  cfuf]df ;'sfO{Psf df5fx?df z'Id lhjf0f'x?sf] cf]e/cn cf};t u0f0ff !=@x!)& ±$=^ x !)^ 
l;Pkmo" k|lt u|fd_  ePsf] kfO{of] h;df ;a}eGbf sd-)=! x !)$± )=) x !)$_  /x'df / ;a}eGbf al9 -#=& x 
!)& ±#=@ x !)&_ zx/ df5fdf ePsf] kfO{of]. 9'l;sf] cf]e/cn cf};t u0f0ff -^=@ x !)@ ±#=^ x !)@ l;Pkmo" 
k|lt u|fd_ ePsf] kfO{of] h;df ;a}eGbf sd -)=!x!)@±)=!x!)@_ c;nfdf / ;a}eGbf al9 -@=# x !)# ± )=! 
x !)@_g}gLdf ePsf] kfO{of] .Aofjzflos ?kdf df5f k|zf]wg ug]{ s]Gb|x?, yf]s / v'b|f ahf/x?df pknAw So"l/Ë 
ul/ / So"l/Ë gul/ :df]lsË ul/ ;'sfO{Psf] d[un 5l/ df5fx?sf] u'0f:t/ cWoog ubf{ df5f k|zf]wg ug]{ s]Gb|x? 
/ tLgsf ;DalGwt ahf/sf Rofgnx?df So"l/Ë ul/ :df]lsË ul/ ;'sfO{Psf] df5fx?df z'Id lhjf0f'x?sf] dfqf 
!=%x!)% ± *=# x!)$ l;Pkmo"k|lt u|fd_b]lv !=@x!)&±*=# x!)& l;Pkmo" k|lt u|fd_;Dd /x]sf] kfO{of] eg] 
So"l/Ë gul/ :df]lsË ul/ ;'sfO{Psf] df5fx?dfz'Id lhjf0f'x?sf] dfqf $=@x!)^ ±@=) x!)% b]lv @=$x!)
(±!=# x!)( l;Pkmo" k|lt u|fd_ /x]sf] kfO{of] .So"l/Ë ul/ :df]lsË ul/ ;'sfO{Psf] df5fx?df 9'l;sf] u0f0ff 
)=&x!)#±)=!x!)# b]lv#=%x!)#±!=@ x !)#  l;Pkmo" k|lt u|fd ;Dd /x]sf] kfO{of] eg] So"l/Ë gul/ :df]lsË 
ul/ ;'sfO{Psf] df5fx?df df]N8sf] u0f0ff !=$ x !)$ ± &=& x !)#  b]lv !=# x !)^ ± !=% x !)^  l;Pkmo" k|lt 
u|fd ;Dd/x]sf] kfO{of] . k|zf]wg, ;+/If0f / e08f/0fsf] cfwf/df So'l/Ë ul/ ;'sfO{Psf] df5f So'l/Ë gul/Psf] 
df5f eGbf t'ngfTds?kdf pko'tm ePsf] kfO{Ptf klg b'a} tl/sfn] ;'sfO{Psf 5l/ d[un df5f sd u'0f:t/Lo 
ePsf] kfO{of] . df5f k|zf]wg / ;+/If0f k|ljlwdf ;'wf/sf] cfjZostfnfO{ b[li6ut ul/ ;'s]sf] df5fsf] e08f/0f 
cjlwdf u'0f:t/ cWoog ug{ 3fddf, cfuf]df, ;f]nf/ 8«fo/df / xfO{la|8 ;f]nf/ 8«fo/ df5f ;'sfpg] lalwx?sf] 
d"Nofªsg ul/of] . ahf/af6 -%) b]lv ^) u|fd ;fO{hsf_ d[un df5fsf gd"gfx? ;+sng ul/ !)Ü g"g, ! Ü 
a];f/, !)Ü g"g ± ! Ü a];f/ / lgoGq0f -s'g}klg  lk|h/e]l6e lagf_ df k"a{ pkrf/ ul/ rf/ ljleGg lalwx?af6 
;'sfP/ sf]7fsf] tfks|ddf e08f/0f ul/Psf] lyof] . 3fddf, cfuf]df, ;f]nf/ 8«fo/df / xfO{la|8 ;f]nf/ 8«fo/df 
df5f ;'sfpg s|dz M ^), !#, &$ / $( 306f nfu]sf] lyof] . 3fddf, cfuf]df, ;f]nf/ 8«fo/ / xfO{la|8 ;f]nf/ 
8«fo/df ;'sfO{ #) lbg;Dd e08f/0f ul/Psf df5fsf gd"gfx?df hnf+zsf] dfqf %=^±)=$Ü, $=@±)=$Ü, 
$=)±)=&Ü, $=@±)=@Ü, af6 &=@±)=#Ü, %=&±)=#Ü, ^=&±)=^Ü, ^=)±)=#Ü df a[l4 ePsf]Ù s|"8 k|f]l6gsf] 
dfqf ^)=*±!=!Ü, ^#=#±)=(Ü, ^)=)±@=@Ü, ^)=#±)=(Ü, af6 %*=(±!=$Ü, ^@=@±!=)Ü, %*=^±!=#Ü, 
%*=#±!=$Ü df 36]sf]]Ù km\of6sf] dfqf @=(±)=$Ü, @=%±)=#Ü, #=^±)=^Ü, $=$±)=*Ü af6 @=@±)=@Ü,  
@=#±)=#Ü, @=#±)=@, @=#±)=#Ü, df 36]sf]Ù k]/f]cS;fO{8 (mEq O2 /kg of fat) sf] dfqf #(=%±!=&, @=%±)=!, 
#%=&± @=! / #=%±!=$af6 *)=#±^=@, @=*±)=@, ^!=#± @!=@,/ *=#±^=^df a9]sf]Ù k|mL km\of§L Pl;8sf] dfqf 
!=)±)=%, )=$±)=!, )=^± )=!,/ )=#!±)=)af6 !=$±)=#, )=$±)=!, )=*±)=!,/ )=$±)=! df a9]sf]Ù lk Pr 
dfg %=%, %=^, %=# / %=% af6 %=&, %=*, %=% / %=* df a9]sf] Ù s'n Kn]6 u0fgf -l;Pkmo"÷u|fd_ -total plate 
count, cfu/g_ sf] dfqf @=#x!)@±!=#x!)@, @=#x!)@±%=#x!)!, @=@x!)@±!=$x!)@ / !=@x!)@±!=^x!)@ 
af6 $=$x!)@±!=(x!)@, #=)x!)@± *=@x!)!, %=)x!)@±&=%x!)! / #=$x!)@±(=( x!)! df a9]sf] kfO{of] . 
e08f/0f u/]sf] lt;f}+ lbgdf 3fd / ;f]nf/ 8«fo/df ;'sfO{Psf] df5fdf dfq s|dzM %)±*& -l;Pkmo"÷u|fd_ 
/ @%±%=) -l;Pkmo"÷u|fd_ 9'l; ljsl;t ePsf] kfO{of] . e08f/0f u/]sf] k"0f{ cjlwe/ cfuf] / xfO{la|8 ;f]nf/ 
8«fo/df ;'sfO{Psf] df5fdf 9'l; ljsl;t ePsf] kfOPg . 3fd / ;f]nf/ 8«fo/df df5f ;'sfpg] lalwsf] t'ngfdf 
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cfuf] / xfO{la|8 ;f]nf/ 8«fo/df df5f ;'sfpg] ljlw ;a} kIfaf6 pko'tm ePsf] kfO{of] . pRr kxfl8 If]qx?df 
:df]lsª / xfO{la|8 ;f]nf/ 8«fo/af6 df5f ;'sfpg] lalwsf] dfGos/0f -k|df0fLs/0f_ k|of]u / () lbg;Ddsf] 
e08f/0fsf] nflu  5gf}6 ul/of] . bf];|f] k|of]usf] () lbgsf] e08f/0fdf klg :df]lsª / xfO{la|8 ;f]nf/ 8«fo/af6 
;'sfO{Psf] df5fdf klxnf] k|of]usf] ;dfg glthf kfO{of] . :df]lsª / xfO{la|8 ;f]nf/ 8«fo/df ;'sfO{ () lbg;Dd 
e08f/0f ul/Psf df5fsf gd"gfx?df s|dzM hnf+zsf] dfqf (=%±)=#Ü / &=^±)=#Ü, af6 !!=^±)=$Ü / 
!)=@±)=^Ü df a[l4 ePsf]Ù s|"8 k|f]l6gsf] dfqf ^#=@±)=$Ü / ^#=(±)=@Ü af6 ^)=*±!=$Ü / ^@=)±)=%Ü 
df 36]sf]]Ù km\of6sf] dfqf %=)±)=#Ü / %=)±)=#Ü af6 #=!±)=@Ü / #=$±)=@Ü df 36]sf] Ù k]/f]cS;fO{8 
(mEq O2 / kg of fat) sf] dfqf )=)±)=) / )=)±)=)af6 !*=%±!=! / !(=^±)=^df a9]sf]Ù k|mL km\of§L 
Pl;8sf] dfqf )=$±)=) / )=#±)=)af6 !=@±)=! / !=)±)=!df a9]sf] Ù  lk Pr dfg ^=@ / ^=@ af6 ^=& 
/ ^=* df a9]sf]Ù s'n AofS6]l/of u0fgf -l;Pkmo"÷u|fd_ (total plate count, cfu/g) sf] dfqf !=)x!)@±!=) 
x!)!, / @=)x!)@±!=@ x!)! af6 #=&x !)@±@=(x!)! / !=!x!)#±#=(x!)@ df a9]sf] kfO{of] . of] cWoogaf6  
:df]lsª / xfO{la|8 ;f]nf/ 8«fo/af6 ;'sfO{Psf]] 5l/ ;fO{hsf] d[un df5f () lbg;Dd pkef]u ug{ ;'/lIft 
ePsf] kfO{of] .
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Evaluation of Conservation Agriculture Practices on Maize Based 
Cropping System in Far Western Hills of Nepal 

Hari Kumar Prasai (AGR-01P-2014), PhD 2020 
Department of Agronomy 

(Chairperson of the Advisory Committee: Prof. Shrawan Kumar Sah, PhD)

This experiment was carried out at the Regional Agricultural Research Station, Dipayal, Doti, from 
June 2014 to July 2016 with the objectives of identifying appropriate conservation agricultural 
technology for hybrid and open-pollinated maize under maize based cropping system in the river 
basin agro-environment of far western Nepal. The experiment was set up in a split-split plot design 
with four replications and three factors. Maize-wheat-mungbean and maize-lentil-mungbean 
cropping systems were taken as main plot factor, conservation and conventional agriculture were 
applied as sub-plot factor, and hybrid variety Rajkumar and open pollinated variety Arun 2 of 
maize, Dhaulagiri and WK 1204 varieties of wheat, Shimal and Khajura1 varieties of lentil, and 
Pratikshya and Kalyan varieties of mungbean were taken as sub-sub plot factor. The system grain 
yield, maize equivalent yield (MEY), and net return increased by the maize-wheat-mungbean 
cropping system were found 46% (11.29 t ha-1 yr-1), 6% (15.35 t ha-1 yr-1), and 2% (Rs. 110300 ha-1 

yr-1) higher than the maize-lentil-mungbean cropping system, respectively. Similarly, the system 
grain yield, MEY, net benefit, benefit to cost ratio, soil moisture, rate of water infiltration and ratio 
of soil organic carbon increment influenced by conservation agriculture was found 12% (10.04 t ha-

1yr-1), 7% (15.60 t ha-1 yr-1), 131% (Rs.152200 ha-1 yr-1), 37% (1.48), 9% (11.41%), 43% (1.53 mm 
min-1) and 11.6% higher than conventional agriculture respectively. The system grain yield, maize 
equivalent yield, net benefit, and benefit-to-cost ratio produced from the interaction effect of maize-
wheat-mungbean cropping system, conservation agriculture, and varietal sequence Rajkumar-WK 
1204-Pratikshya were found 10.87% (12.85 t ha-1 yr-1), 7.76% (17.08 t ha-1 yr-1), 84% (Rs. 181000 
ha-1 yr-1), and 38% higher than their conventional agriculture counterparts, respectively. Similarly, 
the interaction effect of maize-lentil-mungbean cropping system, conservation agriculture, and 
varietal sequence Rajkumar-Khajura1-Pratikshya produced 19.62% (9.39 t ha-1 yr-1), 12.70% 
(16.50 t ha-1 yr-1), 139% (Rs. 186000 ha-1yr-1), and 44% (1.85) higher system grain yield, MEY, net 
return, and B:C ratio than their conventional agriculture, respectively. So, farmers are advised to 
adopt the maize-wheat-mungbean cropping system, conservation agriculture, and varietal sequence 
Rajkumar-WK 1204-Pratikhsya for high productivity and profitability in the irrigated river basin 
agro-environment of far western and the maize-lentil-mungbean cropping system, conservation 
agriculture, and varietal sequence Rajkumar-Khajura1-Pratikshya to achieve high productivity 
and profitability in the rain-fed river basin agro-environment of far western. Improvement in soil 
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organic carbon, rate of water infiltration, and soil moisture was found to be higher in conservation 
agriculture, and farmers are suggested to apply conservation agriculture for improvement in soil 
quality.	

of] cg';Gwfg k/LIf0f If]qLo s[lif cg';Gwfg s]Gb|, lbkfon, 8f]6Ldf @)&! h]i7 b]lv @)&# c;f/;Dd j0f{z+s/ 

/  v'Nnf k/fu;]rg x'g] ds}sf] hftx?df cfwfl/t ;+/lIft s[lif k|ljlw klxrfg ug]{ p2]Zon] ;+rfng ul/Psf] 

lyof]. of] k/LIf0f l:Kn6–l:Kn6 Kn6 l8hfO{gdf rf/ k6s bf]xf]¥ofOPsf] lyof] . ds}–ux'F–d'+u / ds}–d';'/f]–d'+u 

jfnL Joj:yfnfO{ d'Vo Kn6, ;+/lIft / k/Dk/fut s[lif k|ljlwnfO{ pk Kn6 / j0f{ z+s/ ds}sf] hft  /fhs'df/ 

/ v'Nnf k/fu;]lr+t ds} sf] hft c?0f @, wf}nflu/L / 8An'=s]= !@)$ ux'Fsf hftx?, ;Ldn / vh'/f ! d';'/f]sf] 

hftx? / k|ltIff / sNof0f d'+usf] hftx? nfO{ pk pk Kn6 agfO{ ;dfj]z ul/Psf] lyof] . ;+/lIft s[lif 

cGtu{t ;~rfng ul/Psf k/LIf0f Kn6x? ghf]tL ;fgf] /]vf agfO{ /]vfsf]] df6f]df dn ld;fO{ ;fgf] 5]:sf]]]]sf] 

;xfotfn] 8f]j agfO{ ljp /f]lkPsf] lyof] / cl3Nnf] jfnLsf] cjz]ifx?nfO{ gx6fO{ ljp /f]kL ;s]kl5 Kn6 dfly 

Ps?ktfn] lkmhfO{Psf] lyof] eg] k/Dk/fut s[lif cGtu{t ;+rfng ul/Psf k/LIf0f Kn6x?nfO{ cl3Nnf] jfnLsf] 

cjz]ifx?nfO{ x6fO{ ltg k6s hf]gL dn ld;fO{ s'6f]sf] ;xfotfn] nfOg agfO{ lapm /f]lkPsf] lyof] . ds}–d';'/f]–

d+'u jfnL Joj:yf cGtu{t cWoog ul/Psf j0f{z+s/ ds}sf] hft /fhs'df/, v'Nnf k/ful;+lrt ds}sf] hft 

c?0f–@, l;dn / vh'/f ! hftsf] d';'/f] / k|ltIff / sNof0f hftsf] d'+usf] cf}ift jflif{s pTkfbg -&=&$ 6g 

k|lt x]S6/ k|lt jif{_, ds} a/fa/ pTkfbg -!$=^# 6g k|lt x]S6/ k|lt jif{_ / v'b gfkmf -?= !)&*)) k|lt x]S6/ 

k|lt jif{_ eGbf ds}–ux'F–d'+u jfnL Joj:yf cGtu{t cWoog ul/Psf ;f]lx ds}sf hftx?, wf}nflu/L / 8An'= 

s]= !@)$ hftsf] ux'F / ;f]lx hftsf] d'+usf] jflif{s cf}ift pTkfbg $^ k|ltzt a9L  -!!=@( 6g k|lt x]S6/ 

k|lt jif{_ ^ k|ltzt a9L ds} a/fa/ pTkfbg -!%=#% 6g k|lt x]S6/ k|lt jif{_ / @ k|ltzt al9 v'b gfkmf -?= 

!!)#)) k|lt x]S6/ k|lt jif{_ kfOPsf] lyof] . k/Dk/fut s[lif k|ljlw cGtu{t cWoog ul/Psf /fhs'df/ / c?0f 

@ hftsf] ds}, wf}nflu/L / 8An'= s]= !@)$ hftsf] ux'F, l;dn / vh'/f ! hftsf] d';'/f] / k|ltIff / sNof0f 

hftsf] d'+usf] jflif{s cf}ift pTkfbg -*=(( 6g k|lt x]S6/ k|lt jif{_, ds} a/fa/ pTkfbg -!$=%^ 6g k|lt 

x]S6/ k|lt jif{_, v'b gfkmf -?= ^%()) k|lt x]S6/ k|lt jif{_ / cfDbfgL M vr{ cg'kft -!=@#_ eGbf ;+/lIft s[lif 

k|ljlw cGtu{t cWoog ul/Psf] ;f]xL hftsf] ux'F, ds}, d';'/f] / d'+usf] jflif{s pTkfbg !@ k|ltzt -!)=)$ 6g 

k|lt x]S6/ k|lt jif{_, ds} a/fa/ pTkfbg & k|ltzt -!%=^) 6g k|lt x]S6/ k|lt jif{_, v'b gfkmf !#=! k|ltzt 

-?= !%@@)) k|lt x]S6/ k|lt jif{_ / cfDbfgLM vr{sf] cg'kft #& k|ltzt -!=$*_ n] a9L kfOPsf] lyof] . 

ds}–ux'F–d'+u jfnL Joj:yf, ;+/lIft s[lif / hflto qmd /fhs'df–8An'= s]= !@)$–k|ltIffsf] kf/:kl/s sfo{sf] 

c;/af6 ePsf] pTkfbg, ds} a/fa/ pTkfbg, v'b gfkmf / cfDbfgLM vr{sf] cg'kft k/Dk/fut s[lif eGbf qmdzM 

!)=*^ k|ltzt -!@=*%  6g k|lt x]S6/ k|lt jif{_, &=&^ k|ltzt -!&=)*  6g k|lt x]S6/ k|lt jif{_, *$ k|ltzt 

-?= !*!))) k|lt x]S6/ k|lt jif{_ / #* k|ltzt -!=&*_ n] a9L kfOof]sf] lyof] . To;} ul/ ds}–d';'/f]–d+'u jfnL 

Joj:yf, ;+/lIft s[lif / hflto qmd /fhs'df/–vh'/f !– k|ltIffsf] kf/:kl/s sfo{sf] c;/af6 ePsf] pTkfbg 

ds} a/fa/ pTkfbg, v'b gfkmf / cfDbfgL vr{sf] cg'kft k/Dk/fut s[lif eGbf qmd; M !(=^@ k|ltzt -(=#( 

6g k|lt x]S6/ k|lt jif{_, !@=&) k|ltzt -!^=%) 6g k|lt x]S6/ k|lt jif{_, !#( k|ltzt -?= !*^))) k|lt x]S6/ 

-k|lt jif{_ / $$ k|ltzt -!=*%_ n] a9L kfOPsf] lyof] . k/Dk/fut s[lif kl/If0f Kn6x?df kfOPsf] df6f]sf] 
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lr:ofg -!)=$# k|ltzt_ eGbf ;+/lIft s"lif kl/If0f Kn6x?df df6f]sf] lr:ofg (=$) k|ltztn] j9L -!!=$!Ü_ 

kfO{Psf] lyof] . v'Nnf  kf/ul;+lrt  ds}sf] hft c?0f @ cWoog ul/Psf] k/LIf0f Kn6x?df kfPsf] df6f]sf] 

lr:ofg -!)=&%Ü_ eGbf j0f{z+s/ ds}sf] hft /fhs'df/ cWoog ul/Psf] k/LIf0f Kn6x?df @=%Ü n] a9L 

df6f]df lr:ofg -!!=)@Ü_ kfOPsf] lyof] . hldg leq kfgL l5g]{ cf}ift b/ ds}–d';'/f]–d'+u afnL Joj:yf k/LIf0f 

-!=@! ldlnld6/ k|lt ldg]6_ eGbf ds}–ux'F–d'+u jfnL Joj:yf k/LIf0fdf ( k|ltztn] al9 -!=#@ ldlnld6/ k|lt 

ldg]6_ kfPsf] lyof] . k/Dk/fut s[lif cg';Gwfg k/LIf0fdf hldgf leq kfgL l5g{] b/ -!=@! ldlnld6/ k|lt 

ldg]6_ eGbf ;+/lIft s[lif cg';Gwfg k/LIf0fdf $# k|ltztn] a9L -!=%# ldlnld6/ k|lt ldg]6_ kfOPsf] lyof] . 

df6f]df h}ljs sfj{g a9\g] b/ ds}– ux'F–d'+u jfnL Joj:yfkg k/LIf0fdf eGbf -!=#^_ ds}–d';'/f]–d'+u jfnL 

Joj:yfkg k/LIf0fdf !=% k|ltztn] a9L -!=#*_ kfOPsf] lyof] . k/Dk/fut s[lif k/LIf0fx?df df6f]df h}jLs 

sfj{g a9\g] b/ -!=@%_ eGbf ;+/lIft s[lif kl/If0fdf !!=^ k|ltztn] a9L -!=$$_ kfOPsf] lyof] . cGTodf, 

If]qLo s[lif cg';Gwfg s]Gb|, lbkfon, 8f]6Ldf @)&! h]i7 b]lv @)&# c;f/ ;Dd ;+rfng u/]sf] cg';Gwfgsf] 

glthfaf6 ;'b'/ klZrdsf] l;+lrt t6Lk If]qsf] nflu ds}–ux'F–d'+u jfnL Joj:yf, ;+/lIft s[lif / hflto qmd 

/fhs'df/–8An'= s]= !@)$–k|ltIff a9L pTkfbg / d'gfkmfsf] b[i6Lsf]0faf6 pko'Qm b]lvPsf] 5 . To:t} l;+rfO{sf] 

Joj:yf gePsf] ;'b'/ klZrdsf] t6Lk If]qsf] nflu ds}–d';'/f]–d'+u jfnL Joj:yf, ;+/lIft s[lif / hflto qmd 

/fhs'df/–vh'/f !–k|ltIff a9L pTkfbsTj / d'gfkmfsf] nflu pko'Qm b]lvPsf] 5 . of] cg';Gwfgsf] glthfaf6 

;+/lIft s[lif k/LIf0fdf df6f]sf] h}ljs sfj{g, df6f]df kfgL l5g{] b/ / df6f]df /xg] lr:kfgdf b]lvPsf] ;'wf/ 

k/Dk/fut s[lifsf] k/LIf0fdf eGbf pRr kfOPsf]n] ;'b'/klZrdsf] t6Lk If]qsf s[ifsx?nfO{ df6f]sf] ef}lts 

u'0fdf ;'wf/ NofO{ pTkfbsTj a9fpg ;+/lIft s[lif k|ljlw ckgfOg' pQd x'G5 .



Directorate of Postgraduate Program, AFU28

Compendium of PhD Research Abstracts 

Performance and Stability Analysis of Elite Wheat Lines in 
Irrigated, Drought, and Heat Stress Environments and Diversity 

Assessment Using Stress Linked SSR Markers 
Mukti Ram Poudel (PLB-04P-2015), PhD 2020 

Department of Genetics and Plant Breeding 
(Chairperson of the Advisory Committee: Prof. Surya Kant Ghimire, PhD)

Wheat is a major cereal crop in Nepal, important for human nutrition, and plays a vital role in 
food security. Climate adversities resulting in rising air temperatures and frequent droughts are 
the emerging wheat production challenges in Nepal. The objective of the present study was to 
identify high-yielding, drought and heat-adapted wheat lines and understand the variation of yield-
attributing characters thereof. The twenty elite wheat lines and check varieties were evaluated 
under irrigated, heat stress, and drought conditions during the 2016-2017 and 2017-2018 wheat 
seasons. The field experiments followed an alpha-lattice design, treatments replicated twice. 
Genotypes were assessed for diversity and relatedness using drought and heat-stress-linked SSR 
markers. The wheat genotypes varied significantly among them for all the studied characters 
under irrigated, drought, and heat-stressed environments individually and in pooled analysis over 
the environments, suggesting variation of these traits among them. The genotype x environment 
interaction analysis with AMMI model revealed genotype responded differently to the stress 
environments, and stability analyses with AMMI and GGE biplot methods identified genotypes 
adapted to specific environments and stable across the three test environments. Heat and drought 
stressed crop had earlier heading by 22 and 1% days, and earlier maturity by 14 and 4% days, 
respectively, with reference to the irrigated optimum environment. There was a reduction of grain 
yield by 46% due to heat stress and 57% due to drought stress. Heat stress had a higher effect on 
days to heading, days to maturity, and 1000-grain weight; drought had a greater effect on yield, 
plant height, and spike/m2. Drought and heat stress had a similar effect on the number of grains 
per spike. Under irrigated optimum conditions, BL4708 had the highest mean yield (3731 kg/ha), 
whereas NL1325 (3714 kg/ha) was the most stable genotype adapted to this environment. Under 
heat stress, BL4699 was the highest yielder (2226 kg/ha), and NL 1326 (2173 kg/ha) was the most 
stable genotype. Similarly, in drought condition NL1327 had the highest mean yield (2005 kg/ha), 
and NL 1244 (1714 kg/ha) was the most stable genotype. NL1202 (2386 kg/ha) and NL1253 (2285 
kg/ha) were the most stable genotypes across the three test environments over the years, at par 
with the check varieties Bhrikuti (2426 kg/ha) and Gautam (2106 kg/ha). The genotypes adapted 
to specific stress environments and stable across the environments mentioned above can be further 
evaluated and promoted as candidate varieties. The drought and heat stress tolerance linked SSR 
were polymorphic on the studied genotypes, and cluster analysis showed distinct groups with 
some relevance to stress adaptation.
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ux'F g]kfnsf] d'Vo vBfGgjfnL xf] . vfB ;'/Iff / kf}li6stfsf] cfwf/df ux'FnfO{ dxTjk"0f{ dflgPsf] 5 . df};d 
k|lts'n cj:yfsf sf/0fn] xfjfsf] pRr tkqmd / af/Daf/ ;'Vvf x'g' ux'F pTkfbgsf] nflu pbfpbf] ;d:of 
xf] . pQm l;sfO{sf] d'Vo p2]Zo ux'Fsf pTs[i6 k|hftLx?df pRr pkbfsTj, ;'Vvf / pRr tfk ;xg ;Sg] 
cj:yf / pTkfbg;Fu ;DjlGwt u'0fx? kQf nufpg' lyof] . @) j6f ux'Fsf pTs[i6 k|hftLx?nfO{ @)!^÷@)!& 
/ @)!&÷@)!* df cNkmf Nofl6S; l8hfO{gdf @ /]lKns]zg u/L l;lrt, tfk ;xglzn / ;'Vvf jftfj/0f tof/ 
u/L nufO{Psf] lyof] . ux'Fsf k|hftLx?df cg'jf+lzs ljljwtf kQf nufpgsf] nfuL ;'Vvf / tfk ;xglzn 
P;P;cf/ dfs{/ k|of]u ul/Psf] lyof] . pQm l;sfO{df cWoog ul/Psf ;Dk"0f{ ux'Fsf k|hftLx?sf u'0fx?df 
l;rfO{, ;'Vvf / tfk ;xglzn jftfj/0fdf PSnfPSn} / ;+o'Qm ?kdf cf}lrTok"0f{ leGgtf b]lvPsf] lyof] . 
k|lts'n jftfj/0fdf k|hftL / jftfj/0fsf] km/s leGgtfnfO{ PDdL df]8]naf6 cWoog ul/Psf] lyof] eg] ljz]if 
/ l:y/ jftfj/0fdf cg'k|of]u x'g] hftx?sf] klxrfg lhlhO{af6 ul/Psf] lyof] . jfnf k;fpg] lbgsf] l;lrt 
jftfj/0f;Fu t'ngf ubf{ pRr tfk / ;'Vvf cj:yfdf qmdzM @@Ü / !Ü cuf8L jfnf k;fPsf] lyof] eg] qmdzM 
!$Ü / !Ü cuf8L jfnf kfs]sf] lyof] . To;}u/L l;lrt cj:yf;Fu t'ngf ubf{ pRr tfk k|lts'n cj:yfdf 
$^Ü / ;'Vvf cj:yfdf %&Ü pTkfbg sd lyof] . pRr tfk ;xglzn jftfj/0fsf] jfnf k;fpg] lbg, jfnf 
kfSg] lbg / xhf/ bfgf tf}ndf / ;'Vvf jftfj/0fsf] pTkfbg, lj?jfsf] prfO{ / jfnf ;+Vof k|lt ld6/df l;lrt 
jftfj/0f;Fu t'ngf ubf{ pRr k|efj b]lvPsf] lyof] . To;}u/L b'j} k|lts'n jftfj/0fsf] bfgf ;+Vof k|lt jfnfdf 
;dfg c;/ b]lvPsf] lyof] . l;lrt jftfj/0fdf ljPn–$&)* sf] pRr cf};t pTkfbg -#&#! s]=hL= k|lt 
x]S6/_ lyof] eg]  PgPn–!#@% -#&!$ s]=hL= k|lt x]S6/_ pRr jftfj/0f l:yt k|hftL  lyof] . tfk ;xglzn 
k|lts'n jftfj/0fdf ljPn–$^(( sf] pRr pTkfbg -@@@^ s]=hL= k|lt x]S6/_ lyof] eg] pQm jftfj/0fdf 
PgPn–!#@^ -@!&# s]=hL= k|lt x]S6/_ ;a}eGbf l:yt k|hftL lyof] . To;}u/L ;'Vvf jftfj/0fdf PgPn–!#@& 
sf] pRr pTkfbg -@))% s]=hL= k|lt x]S6/_ lyof] eg] pQm jftfj/0fdf PgPn–!@$$ -!&!$ s]=hL= k|lt x]S6/_ 
;a}eGbf l:y/ k|hftL lyof] . PgPn–!@)@ -@#*^ s]=hL= k|lt x]S6/_ / PgPn–!@%# -@@*% s]=hL= k|lt x]S6/_ 
sf ;fy} e[s'6Lsf] -@$@^ s]=hL= k|lt x]S6/_ / uf}td -@!)^ s]=hL= k|lt x]S6/_ ;a} jftfj/0fx?df pRr l:y/ 
k|hftLx? lyP . dfly pNn]v ul/Psf k|hftLx?nfO{ eljiodf cem} uxg cWoog / ljsflzt ug{ ;lsg] b]lvPsf] 
5 . ;'Vvf / tfk ;xglzn dfs{/x?n] cWoog ul/Psf ux'Fsf k|hftLx? kof{Kt dfqfdf kl/jt{glzntf b]vf 
k/]sf lyP . ;d"x ljzn]if0f cWoog ubf{ k|lts'n cj:yfdf k|of]u x'g] k|hftLx? s]xL ;dfg ?kdf k|f+;lustf 
b]lvPsf] lyof] .  
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Genetic Variability on High Concentration of Grain Iron 
(Fe) and Zinc (Zn) in Lentil (Lenc culianaris Medikus Subsp. 

Culinaris) Accession in Terai Agro-Demains of Nepal 
Rajendra Darai (PLB-03P-2015), PhD 2020 
Department of Genetics and Plant Breeding 

(Chairperson of the Advisory Committee: Krishna Hari Dhakal, PhD)

Iron (Fe) and Zinc (Zn) are essential micronutrients for human health. Peoples especially women 
and children, are directly affected by the micronutrient malnutrition called hidden hunger, which 
is a serious problem in developing countries. Nepalese lentils are rich sources of Fe, Zn, as well 
as protein, and straws are valuable animal feed, thus playing a great role in the nutritional well-
being of low-income people. Breeding for improved nutritional quality in lentil is a new research 
thrust across the world. The objectives of this study were to determine the phenotypic and genetic 
variability of pre-selected 25 high Fe and Zn concentration lentil accessions of diverse origin 
and analyze genotype by environment (G x E) interaction for Fe, Zn, grain yield, and important 
agronomic traits. Field experiments were carried out in a simple lattice design with three 
replications and at three distinct locations for two consecutive lentil seasons of 2016 and 2017. 
Fe and Zn concentrations were analyzed with Atomic Absorption Spectrophotometry, and 40 SSR 
markers were used for genetic diversity analysis. Highly significant differences in genotypes, 
environment, and G x E interaction were observed for yield, which indicated that there is a 
possibility of selection for high yield and yield stability among the accessions. Lentil accessions 
WBL-77, RL-79, and PL-4 were the best performers and well-adapted across the environments. 
Analysis of variance indicated highly significant differences in genotypes, environment, and G 
x E interaction were observed for grain Zn concentration. Similarly, for Fe concentration, the 
genotypes and environment components were highly significant, but the G x E interaction was not 
significant. Large variation was observed for grain Fe (82.53 to 133.49 ppm) and Zn concentration 
(54.03 to 75.34 ppm). Both Fe and Zn concentrations were influenced by the environment. Grain 
Fe was more sensitive to environmental effects compared to the grain Zn concentration. Significant 
phenotypic variations among the accessions were observed for most of the studied traits. Molecular 
characterization revealed that 23 SSR markers were found polymorphic producing a total of 584 
alleles. Based on the alleles, five clusters were grouped. Among the clusters, I had four accessions 
that mostly originated from Bangladesh, Nepal, and ICARDA. Cluster II contained the largest 
number of accessions that originated from ICARDA and India. Cluster III was the second largest 
group that contained six accessions representing from India, Nepal, and ICARDA origin. Cluster 
IV contained three accessions belonging to the USA and Nepal. The Cluster V contained five 
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accessions of ICARDA, Pakistan, and Indian origin. The identification of yield stable lentil 
accessions and the information on genetic and phenotypic variability thereof will be helpful to 
develop biofortified lentils varieties in Nepal. 

dfgj :j:y /xgsf] nflu cfO/g, lh+s h:tf ;'Id tTjx? cTofjZos kb{5g\ . vf;u/L dlxnf tyf x's{bf] 
afnafnLsfx? ;'Id kf]ifs tTjaf6 x'g] s'kf]if0f h;nfO{ ljl5Kt ef]s eGg] ul/G5 . h;af6 cfqmfGt 5g\ 
To;df clwsf+; lasf;f]Gd'v b]zx?df hl6n ;d:ofsf] ?kdf /x]sf] 5 . g]kfnL d';'/f]df k|;:t dfqfdf ;':d 
tTjx?  cfO/g, lh+s tyf k|f]l6g kfOg] xF'bf dfgj hfltnfO{ :j:y /xg / kz' rf}kfonfO{ ?lrs/ cfxf/fsf] 
?kdf k|of]u ug{ ;lsg] ePsf]n] kf}li6s ;'/Iffdf o;sf] dxTjk"0f{ of]ubfg /x]sf] 5 . ;+;f/ el/sf j}1flgsx? 
d';'/f] nufPtsf afnLx?df afnL k|hggsf] dfWodaf6 kf}li6s u'0fdf ;'wf/sf nflu cg';Gwfgdf tlNng 5g\ . 
oL tYox?nfO{ lgofNb}, of] cg';Gwfgsf] d'Vo p2]Zo d';'/f]df j+zf0f'ut ljz]iftf / jftfj/0fsf] c;/n] b]lvg] 
u'0fx? / pTklt ;DalGw u'0fx?sf] h}ljs ljljwtf / k|hflt tyf jftfj/0fsf] cGt/ ;DjGwsf] ;'Id cWoog ug{' 
xf] . o; k|sf/sf] cWoog klg g]kfndf ePsf] 5}g / o;sf] nflu ljleGg xfjfkfgLdf pTklt ePsf ;'Id tTj 
3lge"t ePsf @% d';'/f] k|hfltx?sf] tLg t/fO{sf ax' :yfgdf l;Dkn Nofl6; l8hfO{gdf tLg /]lKns]zgdf 
kl/If0f, k|hflt tyf jftfj/0fsf] cGt/ ;DjGw, d';'/f]sf] bfgfdf x'g] cfO/g, lh+usf] dfqfdf kfO{g] cfwf/df hft 
of s'nsf] cfwf/df alulqmt ug{', ?k / cfsf/sf] rfl/lqs cWoog tyf c0f';DaGwL cWoogsf] nflukl/If0f 
;+rfng ul/Psf] lyof] / nufOPsf] lyof] . d';'/f] bfgfdf kfO{g] cfO/g, lh+s dfqfdf dfq ljZn]if0f ug{ Atomic 
Absorption Spectrophotometer (Agilent 200) sf] tl/sf / c0f' ;DjlGw h}ljs ljljwtf cWoogsf] nflu 
$) j6f P;P;cf/ dfs{/x?sf] k|of]u ul/Psf] lyof] / pTkfbg IfdtfnfO{ dfq c+lusf/ ubf{ k|hflt tyf 
jftfj/0fsf] cGt/ ;DjGwdf k|hflt, jftfj/0f tyf k|hflt tyf jftfj/0fsf] cGt/ ;DjGwdf cy{k"0f{ leGgtf 
b]lvPsf]n] nufOPsf] d';'/f] k|hfltdf h}ljs ljljwtf /x]sf] / :yfoL k|bz{g ug{ ;Sg] hftx? WBL-77, 
RL-79 / PL-4 ltg jf6 xfjfkfgLsf] nflu pko'Qm / 5gf}6 ug{ ;lsG5 . AMMI Biplot df ljZn]if0f ubf{ 
jftfj/0fsf] c;/ *)=&!Ü, k|hfltsf] c;/ *=#*Ü / k|hflt tyf jftfj/0fsf] cGt/ ;DjGwsf] c;/ !)=()
Ü b]lvPsf] 5 . d';'/f] bfgfdf kfO{g] cfO/g, lh+s dfqfdf dfq ljZn]if0f ubf{ k|hflt, jftfj/0fdf b'j} tTjx? 
cy{k"0f{ leGgtf kfO{of] t/  d';'/f] bfgfdf kfO{g] cfO/g dfqfdf k|hflt tyf jftfj/0fsf] cGt/ ;DjGwdf vf;} 
leGgtf kfO{Pg . k|hfltx?df d';'/f] bfgfdf kfO{g] cfO/g -*@=%#–!##=$( lklkPd_ / lh+s -%$=)#–&%=#$ 
lklkPd_ dfqfdf 7'nf] leGgtf /x]sf] b]lvof] . b'j} tTjx?df jftfj/0fgLo k|efj b]lvof] tyfkL d';'/f] bfgfdf 
kfO{g] cfO/g  lh+s eGbf jftfj/0f ptf/ r8fj xF'bf Hofbf ;+j]bglzn b]lvof] . To;}u/L ?k / cfsf/sf] 
rfl/lqs u'0fx¿sf] cWoog ubf{ h}ljs ljljwtf kfO{Psf] 5 . c0f';DjlGw cWoog ubf{ @# P;P;cf/ dfs{/x?n] 
kf]lndlkm{s kfOof] h;sf] s'n %*$ clnn /x]sf lyP / dfs{/ kLPnl; !^, P;P;cf/ !@$, P;P;cf/ !%^, 
P;P;cf/ !!#, P;P;cf/ @* / P;P;cf/ !)& n] a9L kf]lndlkm{s b]vfPsf]n] h}ljs c0f' :t/df ljljwtf 
b]lvPsf 5g\ / of] ljljwtfaf6 afof]kmf]kmf{O8 d';'/f]sf hftx? 5gf}6 ug{ d2t k'Ug] 5 / sfnfGt/df cfd 
g]kfnLx?sf] kf}li6s ;'/Iffdf ;xof]u k'Ug] 5 .
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Impact Study of The Farmers' Managed Shardikhola 
-Puranchaur Irrigation System in Kaski, Nepal 

Kapil Khanal (AEC-01P-2016), PhD 2020
Department of Agricultural Economics and Agribusiness Management 

(Chairperson of the Advisory Committee: Prof. Kalika Bahadur Adhikari, PhD)

Irrigation is an important strategic input for the farmers of Nepal. This study aims to study the 
impact of the irrigation system on the socio-economic dimensions of water users, the technical 
efficiency of production of three major crops, the water use efficiency of the irrigated agriculture, 
and factors affecting the strength of access to and creating incentives for collective management 
of the irrigation system. The study was conducted in the Shardikhola Puranchaur Irrigation Project 
located in the Pokhara Metropolitan City (Ward Number 19) and Machhapuchre Rural Municipality 
(Ward Number 2) of the Kaski district of Nepal. The data for the study were collected in 2019. 
A sample size of 184 farmers was determined using Slovin’s formula and selected randomly, and 
a similar number of farmers were selected randomly from the surrounding area without access 
to the irrigation project, with and without comparison. Among the 184 respondent HHs from the 
users of the irrigation system, 147 respondent HHs were in the locality before the development of 
the irrigation system, and those farmers were used for before and after comparison. Econometric 
models, such as stochastic frontier analysis, Logit, Tobit, and descriptive and inferential statistics, 
were used to analyze the data. Results showed a significant rise in the living standard of water 
users, as shown by the increase in the use of cemented houses, gas as fuel, private source of 
drinking water, and ownership of consumer accessories by 46.94 percent, 82.31 percent, 74.15 
percent, and 29.93 percent, respectively, as compared to before irrigation. After the development 
of the irrigation project, there was a significant increase in farm income, farm employment, 
agricultural activities, cropping intensity, and crop diversity by NPR. 3,98,462, 98.236 man-days, 
67.35 percent, 0.534, and 816.998, respectively, as compared to before irrigation, leading to better 
socio-economic transformation. Rice farmers under the irrigation project were operating at a 
higher production frontier with lower technical efficiency of 54.8 percent, whereas rice farmers 
without the irrigation project were operating at a lower production frontier with higher technical 
efficiency of 92.3 percent.  Maize farmers in areas with an irrigation project were operating at a 
higher frontier with a higher average technical efficiency of 88.7 percent in comparison to 54.4 
percent of maize farmers in areas without an irrigation project. Wheat was grown at a lower 
technical efficiency of 39 percent, whereas farmers with an irrigation project were growing naked 
barley at a higher frontier with a higher technical efficiency of 95.5 percent. In areas without an 
irrigation project, labor was overutilized in the case of rice and wheat production, organic manure 
was overutilized in the case of maize and wheat production, whereas seed was underutilized in 
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the case of rice and maize production but overutilized in the case of wheat production. Similarly, 
in areas with irrigation project labor was overutilized and seed was underutilized for rice, organic 
manure was overutilized in the case of rice and wheat, and bullock labor was underutilized for 
wheat. The presence of sound technical agricultural knowledge, a high level of trust among the 
farmers, and the North-South gradient of the canal significantly increased the farmers’ strength of 
access to the irrigation system by 14.9 percent, 11.6 percent, and 15.4 percent, respectively, and 
the location of the household at the head of the canal decreased strength of access by 34.8 percent. 
An increase in the age of the household head, increase in schooling years of the household head, 
presence of penalty in monetary terms, a higher number of farmers in a branch of the irrigation 
system positively motivated farmers for the collective management of the irrigation system by 0.6 
percent, 2.6 percent, 24 percent and 22.3 percent, respectively whereas receiving of agricultural 
training decreased the motivation by 30.4 percent. The study concluded that irrigation had a 
significant positive impact on the living standard of the water users, with increased employment 
and income from the farm. The study suggests that rice production should be further increased 
in areas under the irrigation project by providing farmers with training on various aspects of 
irrigated rice production, whereas maize and wheat farmers in the areas without the irrigation 
project should be provided with proper technologies and knowledge to increase their production. 
Further, the farmers should be made aware of the irrigated agricultural practices and negative 
impacts of mismanagement of the irrigation system, and the rules and regulations of the irrigation 
system should be implemented properly so that there is increased access to the irrigation system 
and motivation for the management of the irrigation system.

l;FrfO g]kfnsf ls;fgx¿sf nflu dxQ\jk"0f{ /0fgLlts nfut xf] . o; cWoogn] l;FrfO pkef]Qmfx¿sf] 
;fdflhs—cfly{s cfofddf l;+rfO{ k|0ffnLsf] k|efj, tLg k|d'v afnLsf] pTkfbg Ifdtfsf] k|fljlws bIftf, 
l;+lrt s[lifsf] kfgL pkof]u bIftf / l;+rfO{ k|0ffnL k|lt kx'Frsf] zlQmnfO{ c;/ ug]{ / l;+rfO{ k|0ffnLsf] 
;fd"lxs Joj:yfkgsf] nflu k|f]T;fxg ug]{ sf/sx¿sf] cWoog ug]{ nIo /fv]sf] 5 . of] cWoog g]kfnsf] 
sf:sL lhNnfsf] kf]v/f dxfgu/kflnsf -jf8{ gDa/ !(_ / df5fk'R5]« ufpFkflnsf -jf8{ gDa/ @_ df  cjl:yt 
zbL{vf]nf k'/grf}/ l;+rfO{ k|0ffnLdf ul/Psf] lyof] . cWoogsf nflu 8f6f @)!( df ;+sng ul/Psf] lyof] . o; 
cWoogsf nflu !*$ s[ifsx¿sf] gd"gf cfsf/ :nf]eLgsf] ;"q k|of]u u/L lgwf{l/t ul/Psf] lyof] / cfsl:ds 
gd'gf lalwjf6 rog ul/Psf] lyof] / TolQ g}  ;+Vofdf  ls;fgx¿ j/k/sf cl;Flrt If]qaf6 cfsl:ds gd'gf 
lalwjf6 5gf}6 ul/, 5 / 5}g t'ngfsf nflu rog ul/Psf] lyof] . l;+rfO{ k|0ffnL k|of]u ug]{ !*$  s[ifsx¿dWo] 
!$& s[ifs l;+rfO{ k|0ffnLsf] ljsf; x'g' cl3b]lv g} To; Onfsfdf /x]sfn], cl3 / kl5 t'ngfsfnflu tL !$& 
ls;fgx¿nfO{ 5gf}6 ul/Psf] lyof] . Osf]gf]d]l6«s df]8nx¿ :6f]Sofl:6s k|mlG6o/ ljZn]if0f, nf]hL6, 6f]la6, / 
j0f{gfTds / cg'dfgfTds tYof+sx? 8f6fsf] ljZn]if0f ug{ k|of]u ul/Psf] lyof] . kl/0ffdx¿n] l;FrfO k|of]u 
ug]{x¿sf] hLjg:t/df pNn]vgLo a[l4 b]vfPsf] 5 h'g s'/f  klSs 3/, OGwgsf] ¿kdf Uof;, vfg]kfgLsf] lghL 
;|f]t / laz]if pkef]Qmf ;fdfgsf] :jfldTjdf a9\bf]  k|of]un] b]vfPsf] 5 h'g l;rfO{ k'a{sf] t'ngfdf qmdz 
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$^=($ k|ltzt, *@=#! k|ltzt, &$=!% k|ltzt / @(=(# k|ltztn] a9]sf] b]vfPsf] 5 . l;FrfO cfof]hgfsf] 
ljsf; kl5 s[lif cfo, s[lif /f]huf/, s[lif Joj;fo ultljlw, afnLgfnL uxgtf / afnLgfnL ljljwtfdf 
l;+rfO{ k"j{sf] t'ngfdf qmdz ? #,(*,$^@, (*=@#^ dfga sfo{ lbg, ^&=#% k|ltzt, )=%#$ / *!^=((* n] 
pNn]vgLo j[l4 ePsf] 5 h;n] ubf{ cem /fd|f] ;fdflhs—cfly{s ¿kfGt/0f ePsf] 5 . l;Flrt wfg s[ifsx¿ 
%$=* k|ltztsf] sd k|fljlws bIftfsf ;fy pRr pTkfbg ;Ldfx¿df sfd ul//x]sf 5g\ eg] cl;Flrt wfg 
ls;fgx¿ (@=# k|ltztsf] pRr k|fljlws bIftfsf ;fy sd pTkfbg ;Lddf sfd ul//x]sf 5g\ . l;Flrt 
ds} ls;fgx¿ cl;Flrt ds} ls;fgx¿sf] %$=$ k|ltztsf] sd k|fljlws bIftfsf t'ngfdf **=& k|ltztsf] 
pRr k|fljlws bIftfsf ;fy pRr pTkfbg ;Ldfx¿df sfd ul//x]sf 5g\ . ux'F #( k|ltztsf] sd k|fljlws 
bIftfdfdf pAhgL ul/Psf] 5 eg] l;Flrt ls;fgx¿n] (%=% k|ltztsf] pRr k|fljlws bIftfsf ;fy pRr 
;Ldfdf pjf pTkfbg ul//x]sf 5g\ . cl;Flrt k|0ffnLdf wfg / ux'Fsf] ;Gbe{df >d clws dfqfdf k|of]u 
ul/Psf] lyof], ds} / ux'Fsf] ;Gbe{df h}ljs dnnfO{ clws k|of]u ul/Psf] lyof] eg] wfg / ds}sf] ptfkfbgdf 
aLhsf] sd k|of]u ul/Psf] lyof] t/ ux'Fsf] cj:yfdf eg] clws k|of]u ul/Psf] lyof] . o;} u/L l;Flrt k|0ffnL 
cGtu{t wfgsf] nflu >d clws k|of]u ul/Psf] lyof] eg] aLh yf]/} k|of]u ul/Psf] 5, wfg / ux'Fsf] cj:yfdf 
h}ljs dnsf] clws k|of]u ul/Psf] lyof]  eg] ux'Fsf] nflu uf]?sf] >d sd k|of]u ul/Psf] lyof] .  ls;fgx?df 
7f]; k|fljlws s[lif 1fgsf] pkl:ylt, ls;fgx¿aLr pRr :t/sf] ljZjf; / gx/sf] pQ/—blIf0f u|]l8oG6n] 
l;+rfO{ k|0ffnLdf ls;fgx¿sf] kx'Frdf qmdzM !$=( k|ltzt, !!=^ k|ltzt / !%=$ k|ltztn] j[l4 u/]sf] kfOof] 
/ gx/sf] cf/Dedf 3/sf] cjl:yltn] l;+rfO{ k|0ffnLdf ls;fgx¿sf] kx'Fr zlQm #$=* k|ltztn] 36fof] . 3/ 
d'nLsf] pd]/df j[l4, 3/ d'nLsf] z}lIfs :t/df j[l4, df}l›s b08sf] Aoa:yf / l;FrfO k|0ffnLsf] Ps zfvfdf w]/} 
ls;fgsf] ;+Vofn] qmdzM )=^ k|ltzt, @=^ k|ltzt, @$ k|ltzt / @@=# k|ltztn] l;+rfO{ k|0ffnLsf] ;fd'lxs 
Joj:yfkgsf] nflu ls;fgnfO{ ;s/fTds ?kdf pTk|]l/t u/]sf] kfOof] eg] s[lif tflnd k|flKtn] ;fd'lxs 
Aoa:yfkg k|ltsf] k|]/0ff #)=$ k|ltztn] 36fPsf] kfOof] . cWoogn] l;FrfOn] kfgL pkef]Qmfx¿sf] hLjg :t/df 
dxTjk"0f{ ;sf/fTds k|efj kf/]sf] lgisif{ lgsfNof] . cg';Gwfgn] l;FrfO{ ul/Psf] wfg pTkfbgsf] ljleGg kIfdf 
ls;fgx¿nfO{ tflnd lbP/ wfg pTkfbg cem a9fpg'kb{5, hals ds} / ux'Fsf ls;fgx¿nfO{ pTkfbg j[l4sf 
nflu plrt k|ljlw / 1fg pknAw u/fpg'kb{5 elg ;'emfj lbG5 . l;FrfO k|0ffnLsf] b'?kof]usf gsf/fTds 
c;/sf af/] s[ifsx¿nfO{ ;hu agfpg'kb{5 / l;+rfO k|0ffnLsf] lgod sfg'g ;xL 9+un] sfof{Gjog ug{'kb{5 
tfls l;+rfO{ k|0ffnLdf kx'Fr a9f]; / l;+rfO{sf] Joj:yfkgsf nflu k|]/0ff ldnf]; .
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QTL Mapping and Genomic Selection for Heat Tolerance 
in Tropical Maize (Zea mays L.) 

Mahendra Prasad Tripathi (PLB-01P-2013), PhD 2020 
Department of Genetics and Plant Breeding 

(Chairperson of the Advisory Committee: Prof. Surya Kant Ghimire, PhD)

An increase in frequency and magnitude of global warming is one of the emerging abiotic threats, 
which might cause considerable adverse effects on maize yield and food security in South Asia. 
However, there is little information on QTLs influencing the expression of key secondary traits 
associated with heat tolerance, and estimation of marker effects and GEBVs from different cycles 
of genomic selection in tropical maize. Here we evaluated two populations (pop-1 and pop-2) of 
double haploid (DH) maize inbred lines for QTL mapping at International Crop Research Institute 
for Semi-Arid Tropics (ICRISAT), Hyderabad, and Orrisa University of Agriculture and Technology 
(OUAT), Odisha, during the spring season of 2016. Similarly, four multi-parent synthetic (MPS) 
test cross populations (pop-3, pop-4, pop-5, and pop-6) were evaluated for genomic selection 
during the spring season of 2015 in natural heat and/or optimal conditions at different parts of India, 
Nepal, Bangladesh, and Pakistan. Further intermating of a selected fraction of these populations 
was made during the spring season of 2016, and a subset of the base population was assessed at 
ICRISAT, Hyderabad, in the winter season of 2017. Genotype data were generated through two 
platforms, LGC Genomics, UK, for the MPS population, and Genotype by Sequencing (GBS) on 
an Illumina Infinium at the Institute for Genomic Diversity, Cornell University, Ithaca, NY, USA, 
for the DH population. The analysis of variance revealed differences among the tested genotypes 
in DH populations, where yield reduction was associated with the direct effect of heat stress. A 
total of nine QTLs for grain yield, eight each for plant height, anthesis and silking days, six each 
for ear height, anthesis-silking interval and SPAD, five for senescence, and three for internode 
length, two for leaf firing, and one each for tassel blasting and ears per plant were identified in 
two DH populations. An overlapping QTL hot spot was also identified on maize chr-9, chr-2, 
and chr-5. A common QTL identified for leaf firing and tassel blasting on chr-9. Around 60% 
of detected QTLs displayed positive additive effects contributed by the heat tolerance parent. 
Interrelationships among a large number of complex traits were confirmed by pleotropic effect 
of QTL for multiple traits under natural heat stress. Grain yield was genetically associated with 
anthesis days, anthesis silking interval, plant height, internode length, senescence, SPAD index, 
and ears per plant under natural heat stress. Likewise, analysis of variance for all four multi-
parent synthetic populations revealed genotypic differences for grain yield, days to anthesis, and 
anthesis-silking interval under both natural heat stress and optimal conditions. Heritability was 
variable among the traits, ranging from 0.0 to 0.77 for days to anthesis, 0.0 to 0.39 for anthesis-
silking interval, and 0.12 to 0.91 for grain yield in all four populations. For MPS3 18.88 and 2.18% 
grain yield advantage, MPS4 22.39 and 3.07% grain yield advantage of the selected fraction in heat 
and optimal conditions, respectively. Similarly, MPS5 and MPS6, respectively, showed 46.96% and 
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74.16% yield advantage in comparison with the base population in the first round of phenotypic 
selection. MPS3-C1-2, MPS4-C1-2, MPS5-C1-2, and MPS6-C1-2 correspondingly showed 6.29%, 2.99%, 
16.61%, and 13.40% higher grain yield than the population means at 10% of selection in the 
second round based on marker effects and genomic estimated breeding values.
 
ljZjJofkL ?kdf Ps pbLodfg ch}ljs tgfjsf] ?kdf b]lvPsf] a9\bf] tfks|dn] blIf0f PlzofnL If]qdf klg 
ds}sf] pTkfbg / vfB ;'/Iffdf pNn]Vo k|lts'n k|efj kfg{ ;Sg] b]lvG5 . tyflk pi0f k|b]lzo ds}df tflko 
;lxi0f' ljz]iftf;+u ;DjlGwt dfWolds u'0fx?sf] cleJolStnfO{ k|efj kfg]{ So'6LPn / lhgf]lds rogsf] 
ljleGg rs|x?df dfs{/ k|efjx?sf] cg'dfg tyf hLgf]lds cg'dflgt k|hgg d"Nosf] cfwf/df ul/g] 5gf}6sf] 
af/]df Go"g hfgsf/L /x]sf] 5  . ;g\ @)!^ sf] j;Gt Ct'df So'6LPn /]vfÍg ug{sf] nflu b'O{ ;d'xsf] 8jn 
x]Knf]O8 ds}sf nfO{gx?nfO{ cw{z'is pi0f k|b]lzo If]qx?sf] nflu cGt/fli6«o jfnL cg';Gwfg ;+:yfg, x}b/fjfb 
/ cf]l8;f s[lif tyf k|ljlw ljZjljBfno, e'jg]Zj/ ef/tdf kl/If0f ul/Psf] lyof] . To;}ul/ ;g\ @)!% sf] 
a;Gt Ct'df g]kfn, ef/t, kfls:tfg / a+unfb]zsf ljleGg efux?df rf/j6f ;d'xsf ax'-cfdfafa' l;Gy]l6s 
kl/If0f s|;x?nfO{ ;fdfGo / k|fs[lts tftf] cj:yfdf lhgf]lds rog cWoogsf] nflu kl/If0f ul/Psf] lyof] . 
o;sf] ;fy} ;d"xut cfwf/df 5flgP/ cfPsf rf/j6f efux?nfO{ ;g\ @)!^ sf] j;Gt Ct'df cGt/ k|hgg\ 
u/fO{Psf] lyof] / ;g\ @)!& sf] hf8f] df};ddf cfwf/ ;d"xjf6 pk;d'x agfO{ x}b/fjfbdf d"Nof+Íg ul/Psf] 
lyof] . b'O{j6f Kn]6kmd{df lhgf]6fOk 8f6f pTkGg ul/Psf] lyof], ax'-cfdfafa' l;Gy]l6s ;d'xsf] nflu Pnlhl; 
lhgf]ldS;, ;+o'Qm clw/fHo / 8jn x]Knf]O8 ;d'xnfO{ lhgf]lds ljljwtf ;+yfg, sg]{n ljZjljBfno, ;+o'Qm 
/fHo cd]l/sfdf cg's|d0f¢f/f lhgf]6fOlkO{ª ul/of] . ljr/0fsf] ljZn]if0f ubf{ kl/If0f ul/Psf 8jn x]Knf]O8 
hftx?aLr leGgtf b]vfk/\of], hxf+ tftf] tgfjsf] k|ToIf k|efj ds}sf] pTkfbg 36\g';+u ;DjlGwt b]lvG5 . 
b'O{ 8jn x]Knf]O8 ;d'xdf bfgf pTkfbg;+u ;Djlwt ( j6f; jf]6sf] prfO{, efn] / kf]ly km"n;+u ;DjlGwt 
*-* j6f; 3f]uf ;Ddsf] prfO{, efn] / kf]ly km"n aLrsf] cGt/, / kftsf] xl/ts0f ;DalGwt ^-^ j6f; kft 
cf]Onfpg] u'0f;+u ;DjlGwt % j6f; cGt/ sf08 nDjfO{sf nflu # j6f, kft 89\g] u'0fsf nflu @ j6f; / 
wfgrd/ 89\g] / k|lt af]6 3f]uf pTkfbgsf nflu !÷! j6f So'l6Pnx? klxrfg ul/of] . s|f]df]hf]d gDj/ @, 
% / ( df So'l6Pn vlK6Psf] klxrfg ul/of] . kft 89\g] / wfgrd/ k8sg] u'0fsf nflu s|f]df]hd gDj/ ( 
df ;femf So'l6Pn klxrfg eof] . klxrfg ePsf sl/j ^) k|ltzt So'l6Pnsf] tftf] ;xg ;Sg] Ifdtfdf 
;sf/fTds of]hs c;/ kfO{of] . So'l6Pnsf] ax' u'l0fo IfdtfnfO{ lKncf]6«f]lks k|efjsf cfwf/df 7"nf] ;+Vofdf 
/x]sf hl6n u'0fx? aLrsf] cGt/ ;DjGwn] k|dfl0ft ub{5 . k|fs[lts tfksf] cj:yfdf cfg'jf+lzs ?kdf ds} 
pTkfbgsf] ;+DjGw efn] km"n km'Ng nfUg] ;do, efn] / kf]yL km"n km'Ng nfUg] ;do jLrsf] cGt/, af]6sf] prfO{, 
cGt/sf08 b'/L, kft cf]Onfpg], xl/ts0fsf] dfqf / k|ltjf]6 3f]uf ;Vof;+u b]lvof] . To:t} ljr/0fsf] ljZn]if0f 
ubf{ ;fdfGo / k|fs[lts tftf] tgfjsf] cj:yfn] rf/j6f ax'–cfdfafa' l;+Gy]l6s ;d'xdf ds}sf] pTkfbg, efn] 
km"n km"Ng nfUg] lbg, / efn] tyf kf]yL km"n km"Ng] ;dosf] cGt/df cfg'jf+lzs ?kn] km/s b]lvof] . ds}sf 
rf/j6} ;d'xsf] ljleGg u'0f÷nIf0fdf lj/f;tsf] dfqf k[ys kfO{of], h;df efn] km"n km'Ng]] lbgsf] )=) b]lv 
)=&&, efn] km"n / h'+uf lg:sg] lbgsf] cGt/df )=) b]lv )=#(, / bfgf pTkfbgsf] )=!@ b]lv )=(! ;Dd 
kfO{of] . ax'–cfdfafa' l;Gy]l6s ;d"xx? dWo] tftf] ca:yf / ;fdfGo ca:yfdf s|dzM ;d"x–# df !*=** tyf 
@=!* k|ltzt, / ;d"x–$ df @@=#( tyf #=)& k|ltzt;Dd 5g}f6 ul/Psf efun] jl9 pTkfbg lbPsf] kfO{of] . 
To;/L g} ax'–cfdfafa' l;Gy]l6s ;d"x–% / ;d"x–^ n] klxnf] r/0fdf 5g}f6 ul/Psf efux?n] cfwf/ ;d'xsf] 
t'ngfdf s|dzM $^=(^ / &$=!^ k|ltzt jl9 pTkfbg lbPsf] kfO{of] . ax'–cfdfafa' l;Gy]l6s ;d"x #, $, % 
/ ^ sf] cfwf/ ;d'xdf !) k|ltztsf b/n] 5gf}6 rfk lbbf dfs{/ k|efj / hLgf]lds cg'dflgt k|hgg d"Nosf] 
cfwf/df bf];|f] r/0fdf s|dzM ^=@(, @=((, !^=^!, / !#=$) k|ltztn] jl9 pTkfbg lbg ;Sg] kfO{of] .
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Food Security Governance and Right to Food: Understanding 
State-People Relationship in Nepal

Yamuna Ghale (DES-01P-2015), PhD 2020 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Prof. Kailash Nath Pyakuryal, PhD)

Food security is not only becoming a major global, national, and local agenda over time but also 
posing numerous questions and concerns about its governance. There are still gaps between the 
holistic understanding of food security, right to food, food sovereignty, and their actual translation 
into practices, even when different conceptual, legal, and policy frameworks have been developed 
and debated over the years. This situation is even worse in the developing countries, especially 
because of a poor understanding of food governance and a weak realization of the importance of 
state-people relations. Food security encompasses the broad areas of a) availability, b) accessibility, 
c) affordability, d) stability, and e) utilization, whereas the right to food deals with the fundamental 
issues of a) respect, b) fulfilment, and c) protection; and finally, food sovereignty deals with local 
autonomy and alternative options towards food security. Similarly, accountability and people’s 
participation in food security policy and planning are fundamental elements of food governance. 
However, these concepts are not getting enough attention in research, policy, and practice in 
Nepal. In this context, this study aims to address some of these concerns and better understand 
the importance of ‘holistic food security governance’ in the spirit of the Constitution of Nepal, 
2015.  The general objective of the study is to analyze the state of food security governance with 
specific reference to Food Security (FS), Right to Food (RtF), and Food Sovereignty in Nepal. 
The specific research objectives are to a) assess the ‘state of the art’ of food security in Nepal; b) 
examine the major regulatory provisions and policies, and strategies related to Food Security, the 
Right to Food, and Food Sovereignty in Nepal; and c) analyze the 'food security governance' with 
specific reference to accountability and participation. The main research methods used to collect 
data for this study were Focused Group Discussion (FGDs), Content Analysis, Key Informant 
Interview (KII), and Direct Observation in the field. The literature review was an important part 
of the study. Further, the Agriculture Development Strategy (ADS) was the candidate for the 
‘case-based analysis’ that enhanced in the better understanding of the governance dynamics. The 
triangulation was used for validation of the findings. This study applied analytical concepts from 
different theories. While analyzing the findings, indicative logic within the qualitative approach 
was used.  This study was conducted from January 2016 to June 2017. The major findings are 
presented in line with the research objectives. Regarding the objective of assessment of the ‘state 
of the art’ of food security in Nepal, the general production situation of major cereals, horticultural 
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crops, and animal products was improving. The overall food insecurity situation in terms of 
availability, accessibility, affordability, stability, and utilization had also improved over time in 
Nepal. However, the situation of improved food security was not able to fully address the socio-
cultural dimensions (food according to cultural preferences) of production and consumption of 
food. Similarly, regarding the assessment of major regulatory provisions and policies & strategies 
related to Food Security, the Right to Food and Food Sovereignty in Nepal, the study showed 
that remarkable achievements have been made in constitutional and legal provisions [e.g., the 
Constitution (2015), the Right to Food and Food Sovereignty Act (2075 B.S.) ] was far ahead of 
policies. Policy aspects are comparatively weak, especially in internalizing the responsibility of 
concerned stakeholders, leaving the improvement of food security as the sole responsibility of 
the Ministry of Agriculture and Livestock Development. Though the ADS was a comprehensive 
strategy of agricultural development, its translation into action became challenging mainly 
because of a change in the context, as it was developed before the federalization of the country, 
and there existed a lack of cooperation among the key stakeholders. Coordination, collaboration, 
and concerted actions were weak to translate constitutional and regulatory provisions, policy 
frameworks into practices in both horizontal (among the ministries, among the departments, 
etc.) and vertical (all 3 tiers of government) levels, without which achieving the constitutional 
objective was extremely difficult.  In the objective of the analysis of 'food security governance', 
the study had focused specifically on the situation of accountability and people’s participation. 
In terms of accountability, four important elements (transparency, answerability or justification, 
compliance, and enforcement or sanction) were examined. Even though some progress had been 
made in these four provisions, there is still a need for major efforts from the government and all 
concerned stakeholders to ensure a transparent process, for key actors to be more answerable for 
their activities and fulfilled compliance, and for the state to be more stringent in enforcing the 
legal provisions related to food system management.  The ADS formulation process was taken 
for an in-depth case study to examine people’s participation, especially focusing on a) gender 
dimension of participation, b) geographical representation, and c) thematic representation. The 
situation of participation in the ADS formulation process was satisfactory. However, the entire 
process was started at the time of the unitary system, and once the ADS was finalized, the political 
context drastically changed due to the federalization of the country. Hence, its translation into 
action became challenging. In conclusion, all five components of food security, in general, and 
availability and affordability, in particular, have increased and developed over time in Nepal.  
Legal provisions related to Food Security, the Right to Food, and Food Sovereignty are becoming 
far stronger due to constitutional provisions and the Right to Food and Food Sovereignty Act 
2075 BS. However, the situation of policy provisions remains weak mainly because of a) lack of 
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proper understanding of the holistic nature of the food system, b) policies are not properly guided 
by specific theories, c) inadequate levels of coordination, cooperation, and collaboration, and d) 
progressions not in the spirit of the federal Constitution. In a nutshell, progress in realizing food 
security, the right to food, and food sovereignty in Nepal is headed in the right direction, but there 
is still a long way to go. 

jt{dfgdf vfB ;'/Iff ;jfn cGt/fli6«o, /fli6«o / :yflgo ;/f]sf/dfq ePsf] 5}g, o;n] vfB Aoj:yf / 

;'zf;gdf cgluGtL k|Zgx? klg p7fPsf] 5 . ;dos|d;u} ljleGg cjwf/0ffut, sfg'gL / lgtLut vfsfx?df 

ax; x'b} cfPtf klg vfB ;'/Iff, vfB clwsf/ / vfB ;+k|e'Qfsf] cjwf/0ffut a'emfO{ / sfof{Gjogdf 7'nf] 

vf8n b]lvG5 .  cjwf/0fut ?kdf vfB ;'/Iff cGtu{t s_ vfB pknAwtf, v_ vfBdf kx'Fr, u_ vfBfGgdf vr{ 

ug{ ;Sg] Ifdtf, 3_ vfB pknAwtfdf l:y/tf / 8=_ vfB pkof]lutf tyf vfB clwsf/ cGtu{t s_ ;Ddfg, 

v_ ;+/If0f / u_ kl/k'lt{ / cGTodf vfB ;+k|e'Qf eGgfn] vfBdfly :yflgo :jfoQtf / ljsNkx?sf] ;'lglZrttf 

kg]{ ePtf klg of] cjwf/0ffsf] ;du| a'emfO{df k'0f{tf b]lvFb}g . To;}u/L vfB ;'zf;g cGtu{t vfB ;DalGw 

sfg'g, lgtL, /0flgtL / sfo{ljwL agfpbf /fHosf] pQ/bfloTj / gful/ssf] ;xeflutfsf] ;'lglZrttf cxd\ 

/xg] ePtf klg oL cjwf/0ffx?n] cg';Gwfg, lgtL lgdf{0f / k|s[ofut cEof;x?df plrt :yfg tyf k|fyldstf 

kfpg ;s]sf] b]lv+b}g . o; cWoogsf ltgj6f laz]if p4]Zox?df, s_ g]kfnsf] at{dfg vfB ;'/Iffsf] cj:yf 

laZn]if0f, v_ vfB ;'/Iff, vfB clwsf/ / vfB ;+k|e'Qf ;DalGw k|d'v sfg'gL k|fjwfg, lgtL tyf /0flgtLsf] 

laZn]if0f / u_ vfB ;'zf;g cGtu{t /fHosf] pQ/bfloTj / gful/s ;xeflutf laZn]if0f ug{ o; cWoogdf 

ljleGg ljlwx?sf] k|of]u ul/Psf] 5 .  of] cWoog -hgj/L @)!^–h'g @)!&_ af6 k|fKt glthfx?dfM s_ vfBfGg 

afnL, afujfgL / kz'hGo pTkfbgsf] cj:yfdf ;'wf/ ePsf] kfO{of], t/ :ff:s[lts ljljwtf cg'?ksf] vfB 

;'/Iffsf] ;jfndf eg] cem} ;'wf/ x'g'kg]{ b]lvof], v_ g]kfnsf] ;+ljwfg @)&@ / vfB clwsf/ tyf vfB ;+k|e'Qf 

P]g @)&%, vfB clwsf/sf] ;jfndf cu|ufdL b]lvof] eg] cGo lgtLut / /0flgtLs kIf sdhf]/ /x]sf] kfO{of], 

/ u_ vfB ;'zf;g ;DaGwL laZn]if0f ubf{ kf/blz{tf, hjfkmb]lxtf / ;+dltsf] cj:yf s|dzM ;'wf/ x''b} uPsf] 

b]lvof] .  ;f/f+zdf vfB ;'/Iffsf] cj:yf ;'wf/ ePsf] / o; ;DaGwL sfg'gL k|fjwfg ;sf/fTds /x]sf] ePtf 

klg s_ vfB ;'zf;g k|0ffnLsf] af/]df ;/f]sf/jfnfx?sf] ;du| a'emfO{df sdL, v_ lgtLx? ;}4flGts dfGotfdf 

cfwfl/t gePsf], u_ ;DalGwt ;/f]sf/jfnfx? lar pQ/bfloTjjf]wsf ;fy ;dGjo / ;xsfo{sf] sdL, / 3_ 

/fHosf] ;+3Lo ;+/rgfsf] dd{ / cfjZostf cg'?k ?kfGt/0fsf] k|s[of b|'t ultdf cufl8 ga9]sf] kfO{of] . 
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Evaluation of Different Phenogenetic Groups of Chicken Aiming 
at Developing Dual Purpose Sakini Crossbred in Nepal 

Saroj Sapkota (ANB-01P-2017), PhD 2020 
Department of Animal Breeding and Biotechnology 

(Chairperson of the Advisory Committee: Prof. Manaraj Kolakshyapati, PhD)

Indigenous chickens are popular in the Family Poultry Production System (FPPS) in Nepal; 
however, they are least prioritised, as expected mainly because of their low productive performance. 
This study began in 2014 with the collection of indigenous Sakini chickens, representing three 
agro-ecological zones (AEZs) of Central Nepal, and continued until 2018. The study was carried 
out mainly aiming at improving the livelihood system of rural farmers through enhancing the 
productivity of backyard chicken by developing dual-purpose Sakini crossbred chickens suitable 
for the Nepalese context. For this, evaluation of indigenous Sakini and trans-boundary dual-purpose 
breeds and their filial generations (F1 & F2) was carried out in terms of growth, production, 
and egg biometric traits, along with genetic parameter estimation and genetic diversity study. 
Dual-purpose breeds such as New Hampshire, Black Australorp, and Giriraja were collected 
from government research farms for the production and evaluation of crossbred populations. 
Base population (G0) was developed for each pure breed, and evaluation was done to select best 
performing individuals for crossing. Data were analysed employing C.R. Henderson’s Fixed 
Effect and Random Effect (Sire model) Models using Mixed Model Least Squares and Maximum 
Likelihood Computer Program PC-2 developed by W.R. Harvey.  Generations, genotypes, AEZs, 
and sex were the important sources of variation with respect to body weight, morphometric 
traits, egg biometric traits, and production traits. Variation in 24 different morphometric traits 
in relation to the sex of Indigenous Sakini chicken was analysed, and found that traits were 
significant (p<0.05). Sakini lines from different AEZs had a significant effect (p<0.001) on the 
body weight (BW) from 12 weeks up to 24 weeks of age. Males were heavier (p<0.001) than 
females in all age groups. Selective breeding on the base population (G0) was used to produce 
first (G1), second (G2), and third (G3) generations of Sakini chickens. Generations (G0 to G3) 
and sexes had a significant (p<0.001) effect on body weight from hatching to 24 weeks. Likewise, 
there was significant (p<0.05) improvement in egg production (per hen per year); age at first 
lay (days), body weight at sexual maturity, egg number, and egg weight at 90 days of laying in 
progressive generations. Fertility, hatchability, and survivability significantly (p<0.05) improved 
in the consequently selected generations compared to those of the base population. External and 
internal egg biometric traits were also significantly influenced by AEZs for different lines of Sakini 
Chicken. The results showed that the Sakini from the high hills can be selected with consideration 
for improving genetic potential. Generations and sex also influenced the body weights of chickens 
at all stages of growth. Results indicated that crossing of Sakini with other purebreds improves 
overall egg biometric traits in both filial generations; however, it is at par with results from 
selective breeding of Sakini. Likewise, positive and significant correlations (r=0.44-0.92**) were 
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found between egg weight and other egg biometric traits. Besides, hen housed egg production and 
hen day egg production percent were increased and reached a peak at 57 and 93 percent on 58 and 
59 weeks, respectively. Higher heritability (h2) values for the three-way crosses suggested that 
improvement in body weight can be achieved in the three-way crosses faster than the purebred and 
two-way cross chicken population whereas strong positive genetic and phenotypic correlation of 
egg weight and other egg biometric traits reflected that these traits seemed to have common genes 
and thus egg weight as a selection criterion to improve both egg weight and other egg biometric 
traits. Molecular characterization in indigenous Sakini chicken indicated that Red Jungle Fowl 
(RJF) from the Indian subcontinent could be the progenitor of the Nepalese Sakini chicken, and 
Sakini were more genetically close to Gallus gallus gallus in comparison to Gallus gallus bankiva 
(South East Asia). Thus, the results of the present study will serve as the scientific basis for the 
development of rational policies supporting conservation efforts and provide directions for future 
research for developing sustainable genetic improvement approaches. 
 
g]kfnsf] u|fld0f s'v'/fkfng k|0ffnLdf /}yfg] hftsf s'v'/fsf] pTkfbg Ifdtf sd ePtf klg pkef]Qmf dfem 
o;n] w]/} g} nf]slk|otf kfPsf] 5 . u|fld0f e]usf /}yfg] ;flsgL s'v'/fx?nfO{ 5gf}6 tyf j0f{z+s/ ljlwaf6 
k|hgg\ u/fO{, c08f / df;' pTkfbgdf ;'wf/ ub}{ s[ifssf] lhjg:t/ ;fy} vfB ;'/Iff l:yltdf ;'wf/ Nofpg], 
/}yfg] / cGo df;' tyf c08f b'j} p2]Zosf nflu kflng] s'v'/f / ltlgx?sf] klxnf] / bf];|f] k':tfsf] zfl//Ls 
j[l4, pTkfbg Ifdtf, c08fsf] aflx/L tyf leqL rfl/lqs u'0f, cfg'j+lzs ljljwtf cWoogsf nflu cf0fljs 
rfl/qLs/0f / laleGg cfg'j+lzs dfksx?sf] cWoog ug]{ p4]Zon] g]kfnd} klxnf] k6s o:tf] ls;Ldsf] ;f]wsfo{ 
ul/Psf] xf] . h;cg';f/ ;flsgL s'v'/fsf] dfO6f]sf]lG8«on l8=Pg=P= ljZn]if0f ul/ j+zf0f'ut ljljwtfsf] cWoog 
ubf{ g]kfnsf] /}yfg] ;flsgL hftsf] s'v'/fsf k'j{hx? ef/lto pk–dxflåksf /ftf] h+unL s'v'/fsf k|hflt;u+ 
lgs6 /x]sf] k'i6L eof] . o; cWoogsf] glthf cg';f/ dWo kxf8L / t/fO{ If]q eGbf pRr kxf8L If]qaf6 
5gf}6 ul/Psf /}yfg] ;flsgL s'v'/fx?df pRr zfl//Ls tf}n, ljlzi6 pTkfbg / u'0f:tl/o c08f lbg ;Sg] 
cfg'+jlzs Ifdtf ePsf] kfO{of] . ;f] cWoogdf b]lvPsf] s'v'/fsf] c08f pTkfbg / zfl//Ls tf}n ;DalGw 
u'0fx?sf] pRr j+zfultTj / pQm u'0fx? aLr cToGt zlQmzfnL Pj+ ;sf/fTds  cfg'j+lzs ;x–;DaGwn] 
/}yfg] ;flsgL s'v'/fx? aLr :jhflto 5gf}6 k4ltaf6} cfg'+jlzs ;'wf/ Nofpg ;Sg] dfu{ k|z:t u/]sf] 5 . 
o;/L bf];|f] / t];|f] k':tf ;Dd :jhflto 5gf}6 k|hgg\ ljlw ckgfpFbf s|dzM c08f pTkfbgdf $% k|ltzt 
-!!@ b]lv !^@ uf]6f k|lt kf]yL k|lt aif{_ / @$ xKtfsf] zfl//Ls tf}ndf ##=% k|ltzt -!%&) u|fd b]lv @)
(& u|fd ;Dd_ n] cfg'j+lzs ;'wf/ ug{ ;lsg] ;d]t cWoogsf] glthfn]  b]vfof] . To;} ul/ t];|f] k':tf;Dd 
5gf}l6o k|hgg\ ljlwaf6 cfg'j+lzs ;'wf/ ul/Psf /}yfg] ;flsgL s'v'/fsf] zfl//Ls tf}n, c08f pTkfbg Ifdtf 
/ c08fsf]  u'0f:t/ ;DalGw rl/qx? låhflto / lqhflto j0f{z+s/ k|hgg\ ljlwaf6 ljsf; ul/Psf s'v'/fx?sf] 
t'ngfdf klg pNn]Vo km/s b]lvPg . o;y{ o:tf cAan 7xl/Psf /}yfg] cfg'j+lzs >f]tx?sf] ;+/If0f, ;Da4{g 
/ pTkfbsTj a[l4sf nflu :jhflto 5gf}6 lalw ckgfpFbf g} pko'Qm x'g] o; cWoogsf] glthfn] b]vfpF5 . 
;fy} k|b]z / :yflgo txn] ;f] e'uf]nsf /}yfg] hftsf] s'v'/fdf cleofgs} ?kdf cg';Gwfg sfo{s|d ;+rfng 
ug{' ckl/xfo{ cfjZostf ePsf] 7x/ ul/Psf] 5 . csf]{ tkm{ c08f pTkfbg / zfl//Ls a[l4df sd;n 7xl/Psf 
/}yfg] ;flsgL s'v'/fx?sf] cfg'j+lzs ;'wf/sf nflu eg] s|dzM låhlto / lqhflto j0f{z+s/ ljlwaf6 k|hgg\ 
u/fpg ;lsg] b]lvG5 . oBlk pQm glthfx?sf] k'i6\oFfO{sf nflu cGo e"uf]ndf yk s'v'/f ;+Vof ;d]6]/ cWoog 
ug{'kg]{ x'G5 .
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Performance of Late Season Cauliflower Varieties with 
Nitrogen and Pesticide Management in Nepal 

Hom Nath Giri (HRT-02P-2015), PhD 2021 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Moha Dutta Sharma, PhD)

Cauliflower (Brassica oleracea var. botrytis L.) is a popular winter season vegetable crop grown 
throughout the country. Low yield, early bolting, and production of poor-quality curds were the 
main problems faced by the farmers in the inner Terai and mid-hill region of Nepal due to the 
increase in temperature during the late winter season. In order to identify the appropriate varieties 
of cauliflower during the late winter season, along with the management of nitrogen and safer 
insecticides, three different experiments were conducted. To identify the suitable short-duration 
cauliflower varieties along with their growth, yield, and postharvest quality, an experiment was 
conducted in Rampur, Chitwan (256 masl) to represent the inner Terai and in Puranchaur, Kaski 
(900 masl) to represent mid hill condition of Nepal from November 2016 to March 2018 for two 
consecutive years. The introduced late-season varieties, viz. Freedom, Titan, Ravella, Amazing, 
Artica, Bishop, Casper, Indam 9803, NS 106, Snow Mystique, and Snowball 16 were arranged in 
an RCBD with four replications in both locations. In the study, Titan, Bishop, NS 106, and Snow 
Mystique showed comparatively higher growth in both locations. NS 106 and Freedom found 
an early mature variety (78 days) for final curd maturity in Rampur, while NS 106, Bishop, and 
Amazing performed as a short-duration variety (88 days) for final curd maturity in Puranchaur. 
In Rampur, significantly higher curd yield was produced by Bishop (53.5 mt/ha) and NS 106 
(52.5 mt/ha) than other varieties. Similarly, Bishop (50 mt/ha) and NS 106 (47.5 mt/ha) also 
produced significantly higher curd yield than other varieties in Puranchaur. Snowball 16 recorded 
the highest TSS value of 5.7° Brix in Rampur and 5.5° Brix in Puranchaur. Similarly, the lowest 
physiological loss in weight was recorded in Snowball 16 in both locations. Significantly, better 
taste of cauliflower curd was found in Snowball 16, followed by Amazing in both locations. The 
shelf-life of cauliflower was significantly longer in Artica than in other varieties in both locations. 
Similarly, the highest gross return, net return, and benefit cost ratio was found in Bishop, followed 
by NS 106 among the varieties in both locations. In this study, Bishop and NS 106 found the 
best varieties in both locations based on the matrix ranking from different traits of the varieties 
and economic analysis of cauliflower production, while Amazing was superior to Snowball 16 
between the two OP varieties. As these are newly introduced varieties in Nepal, proper nutrient 
management practices for these varieties were also lacking. In order to address these problems, a 
separate four-times-replicated field experiment was conducted in a split-plot design in Rampur, 
Chitwan, to determine the appropriate dose of nitrogen and the combined effect of urea and poultry 
manure on the growth and yield of the cauliflower. The study was carried out in nine treatment 
combinations from two different factors on the best-performing variety, Bishop, from November 
2017 to March 2019 for two successive years. The first factor's three treatments were 260 kg N/
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ha, 200 kg N/ha, and 140 kg N/ha, while the second factor's three treatments were 100 % N from 
urea; 50% N from urea and 50% N from poultry manure, and 100% N from poultry manure. The 
study suggested that plant growth was significantly higher in 200 kg N/ha and 260 kg N/ha at 55 
DAT and final harvest. At all growth stages, these growth parameters were significantly higher 
in the combination of 50% N from urea and 50% N from poultry manure. Significantly, higher 
curd diameter, biological yield, and curd yield were produced by 200 kg N/ha and 260 kg N/ha. 
Significantly higher curd height (13.2 cm), curd diameter (20.1 cm), and curd yield (44.1 mt/ha) 
were recorded in 50% N from urea and 50% N from poultry manure than in other treatments. 
Similarly, higher curd yield (49.4 mt/ha) was produced by the interactions of 200 kg N/ha or 260 
kg N/ha with 50% N from urea and 50% N from poultry. Significantly higher residual soil nitrogen 
and nitrogen uptake were found in 260 kg N/ha. Similarly, higher residual soil nitrogen was found 
in 100% N from poultry manure, while higher nitrogen uptake was found in 50% N from urea and 
50% N from poultry manure than in other treatments. The highest net return and benefit cost ratio 
was found in 200 kg N/ha; 50% N from urea and 50% N from poultry manure; and a combination 
of these two factors. In this study, 200 kg N/ha with a combination of 50% N from organic and 
50% N from inorganic fertilizer achieved higher nitrogen uptake by the crop as a result of better 
growth and higher yield of cauliflower than the sole use of either organic or inorganic fertilizer. In 
the late winter season, cabbage butterfly (Pieris brassicae nepalensis) is an important pest in late 
maturity varieties of cauliflower in Nepal. To identify the safer pesticides for effective control of 
cabbage butterfly, a field experiment was conducted in a RCBD with four replications. Altogether, 
six safer insecticides namely, Mahashakti (Bt. based), Neemix (Azadirachtin based), Spinosad 
(bacteria based), Liquid manure (mixture of succulent plants, cow urine, fresh cow dung and 
ash), Cypermethrin (Superkiller-10), and control were used as treatments in late season variety of 
cauliflower, Snow Mystique in Rampur, Chitwan from November 2017 to March 2018. The study 
suggested that the highest number of larvae population of cabbage butterfly along with damaged 
plants, leaves, curds, and holes were recorded in the control plot, while the lowest larvae population 
of cabbage butterfly and damages were recorded in the Cypermethrin and Spinosad treated plots. 
Similarly, the lowest aphid population was counted in Cypermethrin and Liquid manure-treated 
plots. Significantly, the highest curd yield (42.3 mt/ha) was produced by Cypermethrin, followed 
by Spinosad-treated plots. A biological pesticide named Spinosad was superior for the effective 
control of cabbage butterfly in cauliflower, which is important to develop an IPM protocol for 
crucifers. Finally, it has been concluded that Bishop and NS 106 were the best-performing 
cauliflower varieties for the late winter season. Similarly, 200 kg N/ha with 50% N from urea 
and 50% N from poultry manure was found appropriate combination to uptake higher nitrogen 
for better growth and higher yield of cauliflower. Biological pesticide like Spinosad was able to 
control the cabbage butterfly in cauliflower, which would be an alternative to Cypermethrin. 
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sfpnL hf8f] df};ddf x'g] dxTjk"0f{ Ps t/sf/L afnL xf], h;sf] g]kfndf aif{e/L g} dfu eO{/xG5 . dWo 
kxf8 / t/fO{sf] cj:yfdf ls;fgx¿n] ;fdgf ug{'k/]sf d'Vo ;d:ofx¿df hf8f] df};dsf] cGTo lt/ a9\g] 
tfks|dsf sf/0f sfpnLdf l56f] af]lN6+u x'g] / u'0f:t/xLg y'Ëf pTkfbg x'g'nfO g} dflgG5 . lxpFbsf] ;dodf 
u'0f:t/o'Qm a9L pTkfbsTj ePsf sfpnLsf ljleGg hftx? klxrfg ug'{sf ;fy} gfO6«f]hg / ls6gfzs ljiffbL 
Joj:yfkgsf nflu km/s km/s tLg j6f cWoogx¿ ul/of] . sfpnLn] 5f]6f] cjlwdf w]/} pTkfbg lbg] cuf}6] 
k|hfltx¿sf] pTkfbgdf j[l4 tyf kf]i6xfe{]i6 u'0fx¿sf] klxrfg ug{ gf]e]Da/ @)!^ b]lv dfr{ @)!* ;Dd b'O{ 
aif{sf] nflu !! j6f sfpnLsf gofF hftx¿ lk|m8d, 6fO{6fg, /fe]nf, cdflh+u, cfl6{sf, ljzk, Sof:k/, O08fd 
(*)#, Pg P; !)^, :gf] ldli6s / :gf]an !^ u/L /fdk'/ lrtjgdf g]kfnsf] t/fO{nfO{ k|ltlglwTj ub}{ / 
k'/grf}/, sf:sLdf dWo kxf8nfO{ k|ltlglwTj ub{} cf/l;la8Ldf rf/j6f Ansdf bf]xf]¥ofP/ cWoog ul/Psf] 
lyof] . b'a} :yfgdf ul/Psf cWoogdf t'ngfTds lx;fan] 6fO{6fg, ljzk, Pg P; !)^ / :gf] ldl:6sdf 
la?jfsf] j[l4 ljsf; cGo hftx?sf] t'ngfdf a9L] kfO{of] . /fdk'/sf nflu Pg P; !)^, ljzk / lk|m8dsf 
y'Ëfx¿ &* lbgdf kl/kSj ePsf] kfO{of] eg] k'/grf}/sf nflu Pg P; !)^, ljzk / cdflh+usf y'Ëfx? ** 
lbgdf kl/kSj ePsf] kfO{of]] . /fdk'/sf nflu lazksf] pTkfbg ;a} eGbf a9L cyf{t %#=% d]l6«s 6g÷x]S6/ 
-d]=6=÷x]=_ / Pg P; !)^ sf] %@=% d]=6=÷x]= ePsf] kfO{of] . To:t}, cGo hftx¿sf] t'ngfdf k'/grf}/df klg 
ljzk -%) d]=6=÷x]=_ / Pg P; !)^ -$&=% d]=6=÷x]=_ n] ;a} eGbf a9L pTkfbg lbof] . b'a} :yfgx¿df cWoog 
ubf{ :gf]an !^ df ;a} eGbf al9 6L= P;= P;= b]lvof], h;dWo] /fdk'/df %=& l8u|L la|S; / k'/grf}/df %=% 
l8u|L la|S; kfO{of]] . b'a} :yfgx¿df, cdflh+u, :gf] ld:6Ls, :gf]an !^ / ljzkdf le6fldg ;L sf]] dfqf w]/} 
kfO{of]] . b'a} :yfgx?df, sfpnLsf] y'Ëf l6lk;s]kl5 :gf]an !^ df ;a} eGbf sd tf}n x|f; ePsf] kfO{of] . 
b'a} :yfgx¿df :gf]an !^ kl5 Pdflh+u sfpnLdf cGo hftx?sf] t'ngfdf ld7f] :jfb ePsf kfO{of] . nfdf] 
e08f/0f Ifdtf / tfhf y'Ëf /lx/xg] ljz]iftf cGo hftx?sf] t'ngfdf cfl6{sf hftdf pNn]vgLo ¿kdf 
/x]s]f kfO{of] . o;} u/L b'a} :yfgx?df ;a}] hftx? dWo] ljzk / Pg P; !)^ hftx?sf] v'b gfkmf / cfDbfgL 
nfut cg'kft ;a} eGbf al9 ePsf] kfOof] . o; cWoogdf, b'a} :yfgx?df Dofl6«S; ¥ofªlsË / cfly{s 
ljZn]if0fsf] cfwf/df ljzk / Pg P; !)^ hftx? g} ;a} eGbf pQd ePsf] kfO{of]] eg] cf]kL hftx?df t"ngf 
ubf{ :gf]an !^ eGbf cdflh+u g} a9L /fd|f] ePsf] kfO{of]] . g]kfndf oL ev{/} leq\ofO{Psf sfpnLsf hftx¿ 
ePsf sf/0fn] logsf]] kf]if0f Joj:yfkgdf klg ;d:of ePsf] b]lvG5 . t;y{ kf]if0fdf klg d'Vo ul/ gfO{6«f]hg 
Joj:yfkgsf] ;d:of ;dfwfg ug{] d'Vo p2]Zosf ;fy sfpnLsf /fd|f hftx?sf] j[l4 / pTkfbgdf o"l/of 
/ s'v'/fsf] dnsf] ;+o'Qm k|efj x]g{ gf]e]Da/ @)!& b]lv dfr{ @)!( ;Dd b'O{ aif{sf] nflu /fdk'/ lrtjgdf 
:KnL6-Kn6 l8hfOgdf gfO{6«f]hgsf] plrt dfqf lgwf{/0f ug{ 5'§} rf/ k6s bf]xf]l/g] ul/ o:fsf] cWoog ul/of] . 
oxfF ljleGg d'Vo / ;xfos Kn6x? u/L gf} lsl;dsf cWoog Kn6x? ;+of]hg ul/Psf] lyof] . gfO6«f]hgsf] 
ljleGg dfqf / o:sf] ljleGg >f]tx¿nfO{ cfwf/ dfg]/ gfO6«f]hgsf] la:t[t cWoog ul/Psf] lyof] . klxnf] d'Vo 
tLg Kn6x?df, @^) s]=hL= gfO6«f]hg÷x]=, @)) s]=hL= gfO6«f]hg÷x]= / !$) s]=hL= gfO6«f]hg÷x]= lyof] eg] 
bf];|f] tLg ;xfos Kn6x?df klxnf] o'l/ofaf6 !)) k|ltzt gfO6«f]hg, bf];|f] o'l/ofaf6 %) k|ltzt gfO6«f]hg 
/ s'v'/fsf] dnaf6 %) k|ltzt gfO6«f]hg / t];|f] s'v'/fsf] dnaf6 !)) k|ltzt gfO6«f]hg lyof] . cWoogn] 
b]vfPsf] kl/0ffd cg';f/, sfpnLsf] j[l4 ljsfzdf b]lvg] c;/ @)) s]=hL= tyf @^) s]=hL= gfO6«f]hg÷x]= df 
al9 k|efjsf/L b]lvof] . o:t} ul/ sfpnLsf j[l4 ljsfzsf r/0fx¿ cGo k|of]ux¿ eGbf s'v'/fsf] dnaf6 %) 
k|ltzt gfO6«f]hg / o"l/ofaf6 %) k|ltzt gfO6«f]hgn] al9 k|efjsfl/tf b]vfpg ;kmn eof] . o;sf ;fy,} 
@)) s]=hL= gfO6«f]hg÷x]= tyf @^) s]=hL= gfO6«f]hg÷x]= k|of]u ePsf Kn6x?df t'ngfTds ?kdf al9 dfqfdf 
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sfpnLsf] y'Ëfsf] Jof;, s'n pTkfbg / y'Ëfsf] pTkfbg /]s8{ ul/Psf] lyof]] . o:t} ul/ o'l/ofaf6 %) k|ltzt 
gfO6«f]hg / s'v'/fsf] dnaf6 %) k|ltzt gfO6«f]hgsf] ld>0f ul/Psf] v]ltaf6 dxQ\jk"0f{ ¿kdf y'Ëfsf] prfO{ 
-!#=@ ;]G6Lld6/_, y'Ëfsf] km}nfj6 -@)=! ;]G6Lld6/_, / y'Ëfsf] pTkfbg -$$=! d]=6=÷x]=_ /]s8{ ul/Psf] lyof] . 
cGtdf, @^) s]=hL= gfO6«f]hg÷x]= tyf @)) s]=hL= gfO6«f]hg÷x]= / o"l/ofaf6 %) k|ltzt gfO6«f]hg / s'v'/fsf] 
dnaf6 %) k|ltzt gfO6«f]hgsf] ;+of]hgaf6 t'ngfTds ?kdf sfpnLsf] y'Ëfsf] pTkfbg -$(=$ d]=6=÷x]=_] 
pTkfbg al9 ePsf] kfO{of] .+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ o:t} ul/, @)) s]=hL= gfO6«f]hg÷x]= / o"l/ofaf6 %) k|ltzt gfO6«f]hg / s'v'/fsf] 
dnaf6 %) k|ltzt gfO6«f]hg xfNbf tyf oL b'O{ km\ofS6/x?sf] ;+of]hgn] klg ;a} eGbf a9L v'b gfkmf / 
cfDbfgL nfut cg'kft k|fKt ug{ ;kmn /xof] . %) k|ltzt gfO6«f]hg k|fËfl/s dn / %) k|ltzt gfO6«f]hg 
ck|fËfl/s dnsf] ld>0fsf] ;fydf k|lt x]S6/ @)) lsnf]u|fd gfO6«f]hg xfNbf sfpnL pTkfbgsf] nflu a9L 
k|efjsf/L b]lvof] . g]kfndf aGbfsf] k'tnL sL/f aGbfuf]aL, sfpnL / cGo w]/} qm'l;k]m/L jfnLx¿nfO{ c;/ ug{] 
Ps dxTjk"0f{ sL/f xf] . sL6gfzs laiffbLsf] k|of]u g]kfndf ;fgf tyf 7"nf ;a} vfn] t/sf/L v]tLdf nf'u x'g] 
sL/f Joj:yfkgsf] nf]slk|o ljlw xf] . sL/f Joj:yfkgsf] oL cEof;x¿ l;wF} dfgj :jf:Yo, h}ljs ljljwtf 
/ jftfj/0f;Fu hf]l8Psf 5g\ . ahf/df pknAw s]lx sL6gfzs laiffbLx¿ jftfj/0f / dfgj :jf:Yosf] nflu 
w]/} xfgLsf/s 5g\ / s]lx …g/dÚ k|s[ltsf 5g\ . gf]e]Da/ @)!& b]lv dfr{ @)!* ;Dd Ps aif{sf] nflu k5f}6] 
hftsf] sfpnL :gf] ld:6Lsdf nfUg] ;a}eGbf d'Vo sL/f aGbfsf] k'tnLsf] k|efjsf/L lgoGq0fsf] nflu ;'/lIft 
sL6gfzs ljiffbLx? klxrfg ug{sf nflu rf/ k6s bf]xf]l/g] ul/ cf/l;la8Ldf /x]/ dxfzlQm -AofS6]l/ofdf 
cfwfl/t_, lgldS; -lgddf cfwfl/t_, l:kgf];f8 -AofS6]l/ofdf cfwfl/t_, emf]n dn -slnnf jf]6 lj?jfx?, 
uf]d"q, sf+rf] uf]a/ / v/fgfLsf] ld>0f_, ;fOk/d]ly|g -;'k/lsn/ !)_ / lgoGq0f ul/ % j6f ;fwf/0f sL6gfzs 
laiffbLx? k|of]u ul/ /fdk'/, lrtjgdf cWoog ul/Psf] lyof] . cWoogn] ;'emfj u/] cg';f/ aGbfsf] k'tnLsf] 
nfef{sf] hg;+Vof;fy} sfpnLsf] Ifltu|:t af]6x?, Ifltu|:t kft / kmnx¿ sG6«f]n Kn6df al9 ;+Vofdf /]s8{ 
ePsf] kfO{of] eg] ;a}eGbf sd nfef{ hg;+Vof / Ifltx¿ ;fOk/d]ly|g / l:kgf];f8 pkrf/ ePsf] Kn6x?df 
/]s8{ ul/of] . To:t} ;a}eGbf sd Plkm8sf] hg;+Vof ;fOk|d]y|Lg / emf]n dn pkrf/ ePsf] Kn6x¿df kfOof] . 
To:t}, pNn]vgLo ¿kdf sfplnsf] pRrtd kmn pTkfbg -$@=# d]=6=÷x]=_ ;fOk/d]ly|gsf] k|of]u ul/Psf] Kn6df 
/ To;kl5sf] a9L pTkfbg l:kgf];f8 pkrf/ ul/Psf Kn6x¿df b]lvof] . cGtdf, ljleGg ;'rsx¿df cfwfl/t 
eP/ eGg'kbf{ sfpnLsf pQd hftx¿ lazk / PgP; !)^ lyP / To;kl5 cd]lh+u /x]sf] b]lvG5 . o"l/ofaf6 
%) k|ltzt gfO6«f]hg / s'v'/fsf] dnaf6 %) k|ltzt gfO6«f]hgsf] ;fy k|lt x]S6/ @)) s]=hL gfO6«f]hgsf] 
dfqfn] sfpnLsf] /fd|f] a[l4 ljsf; / pTkfbgsf] nflu pko'Qm b]lvG5 . ;fy]}, h}ljs sL6gfzs l:kgf];f8 
sfpnL pTkfbgdf aGbfsf] k'tnLsf] k|efjsf/L lgoGq0fsf] nflu pQd lyof], h'g sfpnL au{sf jfnLx?df sL/f 
Joj:yfkgsf] nflu cfO{kLPd k|f]6f]sn ljsf; ug{ dxTjk"0f{ 5 . 
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Maize Insect Diversity with Climatic Altitudinal Variabilities and 
Eco-friendly Management of Maize, Stem Borers in Nepal

Ghana Shyam Bhandari (ENT-01P-2015), PhD 2021 
Department of Entomology 

(Chairperson of the Advisory Committee: Prof. Resham Bahadur Thapa, PhD)

Survey and field experiments were carried out to understand farmers’ perception of pest incidence 
in relation to climate and evaluate different treatments for the management of maize stem borers. 
A household survey with randomly selected 148 respondents and a crop-based survey at 60 
farmers’ maize fields were carried out in three districts at different altitudes- inner terai (Chitwan), 
mid (Kaski), and high (Mustang) hills, focusing on maize growing areas and including newly 
constructed black light traps (BLT) for the monitoring of insects in 2017 and 2018. Studies on the 
effect of different sowing dates and genotypes of maize on the infestation of maize stem borers 
were carried out at Rampur, Chitwan, Nepal, in 2016/17 and 2017/18. Two maize genotypes (OPV: 
SO3TLY-FM and hybrid: RML-95/RML-96) were sown at every 10-day interval throughout the 
year in a randomized complete block (RCB) design with a factorial combination of treatments, 
each replicated three times. For the management of maize stem borers, seven treatments: i) 
Trichogramma chilonis @100,000 eggs/ha, ii) nimbicidine 0.03% @ 3.0 ml/liter, iii) spinosad 
45% SC @ 0.5 ml/liter, iv), Bacillus thurengiensis 108 cfu/ml @ 2 ml/liter, v) chlorpyrifos 20% 
EC @ 2 ml/liter of water, vi) maize-cowpea intercropping (1:1 ratio), and vii) (maize without 
treatment) were tested in Rampur composite (OPV) in RCB design with four replication under field 
conditions during spring season at Rampur, Chitwan for two consecutive years, 2017 and 2018. In 
the household survey, most of the respondent farmers (69%) experienced increased temperature, 
whereas about one-third (36%) also experienced erratic rainfall patterns. Analysis of the 38 years 
(1980-2018) weather data recorded in the study areas revealed that an increment of temperature 
was 0.02-0.07°C per year and precipitation increment by 24.6 mm per year, and these facts match 
well with the perception of respondent farmers. About three-fifths of the respondent farmers felt 
that the emergence of insect pests in the last decade, and they related this fact as the result of 
climate change, resulting in decreased maize production over the years. Nearly half of the farmers 
(44%) responded that stem borers were the most prevalent pest in all ecological domains, causing 
significant damage to maize and a 14-43 percent reduction in yield. Similarly, in a crop-based 
survey, the study found that two borers, Chilo partellus (Swinhoe) and Sesamia inferens (Walker), 
were the major problems in all study areas. The highest foliage damage due to borers was observed 
in the lower elevation (20.2%) followed by the mid hill (7.9%) and the high hill (3.0%). This study 
also clearly indicated that infestation by stem borers was higher with higher temperatures. Insect 
monitoring through light trap showed that adults of white grubs had the highest abundance (600) 
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followed by stem borers (268), red ants (238), and armyworms (212/year) across the study area. 
The highest trapped insects were recorded in the month of May (392), followed by April (297) and 
March (228), respectively, in a combined analysis where the mean temperatures ranged 18-25ºC. 
This study clearly indicated that C. partellus is mostly active in the summer season (February 
to July) and S. inferens is generally active in the winter season (September to November) in all 
ecological regions. Different planting dates of maize showed that borer incidence varied with 
planting dates and genotypes. The crop planted from January to February reached the knee height 
stage, when the mean temperature ranged 20-25°C during February to March, which was more 
favorable for the growth and development of borers. We concluded that farmers can benefit by 
planting maize during September and November for the winter season, the second week of March 
to the first week of April for the spring season, and the first week of June to the second week 
of June for the summer season to acquire a higher grain yield due to lower maize stem borer 
damage under Chitwan conditions. Total fifty-four insect pests belonging to eight insect orders 
and forty-two natural enemies were identified in the maize field. All the treatments significantly 
reduced leaf and stem injuries and increased grain yield over the untreated check (p<0.05) in the 
management experiment. The plot showed the significant result with the highest grain yield (4.66 
mt/ha) followed by chlorpyrifos (4.59 mt/ha) and cowpea + maize intercropping (4.23 mt/ha) as 
compared to the untreated control (2.91 mt/ha). Cowpea + maize intercropping and release of 
Trichogramma chilonis were very effective for natural enemies’ protection because the highest 
mean rove beetle, spider and coccinellid populations (8.3, 5.9 and 4.9/10 plants) were recorded 
in cowpea + maize intercropping followed by T. chilonis treated plot (7.2, 2.8 and 3.3/10 plants), 
respectively as compared to chemical insecticides (0.5, 0.8 and 0.7/10 plants). Similarly, the 
highest benefit-cost ratio (1.85 and 1.47) was found in cowpea + maize intercropping and the T. 
chilonis released plot. In conclusion, augmented release of T. chilonis at the appropriate time and 
maize + cowpea intercropping are better management options for maize stem borers. If a spray of 
chemical insecticides is needed, spinosad 45% SC @ 0.5 ml/liter of water is recommended.

hnjfo' kl/jt{gsf] sf/0fn] ubf{ ds}sf] pTkfbg / sL/fsf] ljljlws/0fdf kf/]sf] c;/af/] s[ifsx?sf] cg'ej 
tyf 1fg cWoog ug{ / ds} nufpg] If]qsf] ef}uf]lns prfO{ cg';f/ t/fO{df lrtjg, dWo kxf8df sf:sL 
/ pRr kxf8df d':tfª u/L hDdf !$* hgf ds} nufpg] s[ifsx? / ^) hgf s[ifsx?sf] ds} lkmN8sf] 
;j]{If0f ul/g'sf] ;fy} g]kfnd} klxnf] k6s lasf; ul/Psf] Anfs nfO6 aQLsf] kf;f]åf/f sL/fx?sf] cg'udg 
;g\ @)!& / @)!* df ul/Psf] lyof] . nufpg] ;do / hftsf] km/sn] ds}afnLdf ujf/f]sL/fn] kfg]{ Iflt 
af/]sf] cWoog /fdk'/, lrtjgdf ;g\ @)!^÷!& / @)!&÷!* ;fndf ul/Psf] lyof] h;df b'O{ hftsf ds}x? 
-v'nf ;]lrt–P;cf]#l6PnjfO{–PkmPd / j0f{z+s/– cf/=Pd=Pn=(%÷cf/=Pd=Pn=(^_ nfO{ !) lbgsf] cGt/fndf 
aif{el/ nufP/ ¥ofG8fdfOH8 sdlNk6 Ans l8hfO{g;Fu ˆofS6f]/Lon tfnd]ndf ltg k6s;Dd bf]xf]¥ofP/ 
cg';Gwfg ul/Psf] lyof] . To;}u/L ;g\ @)!&÷@)!* ;fnsf] a;Gt df};ddf /fdk'/ sDkf]lh6 hftsf] ds} 
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/fli6«o ds}afnL cg';Gwfg sfo{qmdssf] cg';Gwfg lkmN8df nufO{, ujf/f]sL/fsf] Joj:yfkgsf] nflu ljleGg 
jftfj/0fd}qL ljwLx?M !_ 6«fOsf]u|fdf af?nfsf] c08f !)),))) k|lt x]S6/, @_ lglDal;8Lg )=))#Ü sf] # 
ldlnln6/ k|lt ln6/, #_ :kLgf];f8 $%Ü Pkm=P;=sf] )=% ldlnln6/ k|lt ln6/, $_ Aofl;n; y'/]Gh]lg;L; 
!)* l;=Pkm=o'=sf] @ ldlnln6/ k|lt ln6/, %_ Snf]/kfO/Lkm; @)Ü O{=;L= sf] @ ldlnln6/ k|lt ln6/ kfgLsf 
b/n], ̂ _ ds}±af]8Lsf] cGt/afnL -!M!_ / &_ lagf pkrf/sf] k|of]u ul/Psf] lyof] . pQm k/LIf0fx? ¥ofG8fdfOH8 
sdlNk6 ANs l8hfO{gdf rf/k6s ;Dd bf]x¥ofP/, !% lbgsf] km/sdf, # k6s;Dd pkrf/ ul/Psf] lyof] . 
;j]{If0f ul/Psf] If]qdf sl/a ^( k|ltzt s[ifsn] tfkqmd a9]sf] dx;'; u/] eg] #^ k|ltztn] kfgL kg]{ ;do 
cbnLabnL u/]sf] s'/f AoQm u/] . ;j]{If0f ul/Psf If]qsf] #* aif{ -;g\ !(*)–@)!*_ sf] xfjfkfgLsf] tYofs+nfO{ 
ljZn]if0f ubf{ cf};t tfkqmd k|lt jif{ )=)@–)=)&) ;]G6Lu|]8 / cf};t jiff{df k|ltjif{ @$=^ ldlnld6/ a9b} 
uPsf] kfOof], of]+ s[ifsn] atfPsf] tYofs+;Fu sl/a sl/a d]n vfG5 . To;}u/L sl/a @% k|ltzt s[ifsn] 
hnjfo' kl/jt{gsf sf/0f ds}df sL/f a9\g'sf] ;fy;fy} gofF–gofF k|hfltsf sL/fx? ;d]t b]lvPsf] atfP . 
sl/a $$ k|ltzt s[ifsx?n] ujf/f] sL/f ds}v]tLsf] nflu Hofb} xflgsf/s ePsf] / ds} pTkfbgdf -!$–$#Ü_ 
x|f; Nofpg] u/]sf] atfP . afnLdf cfwfl/t Iflt ;j]{If0fsf] cWoogaf6 g]kfndf ds} nufpg] ;a} If]qdf @ 
lsl;dsf ujf/f] sL/fx? h;df ds}sf] ws]{ ujf/f] -lrnf] kf6{n;_ / u'nfjL ujf/f] -;];fldof OGkm]/]G;_ ;a}eGbf 
a9L xflgsf/s ePsf] kfOof] . If]qut ?kdf cWoog ubf{ ujf/f]sf] Iflt ;a}eGbf a9L t/fO{ If]qdf -@)=@Ü_, 
dWo kxf8df -&=(Ü_ / pRr kxf8df -#=)Ü_ qmdzM kfOof] . of] cWoogsf] glthf cg';f/ tfkqmd a9b} hfbfF 
ujf/f] sL/fsf] k|sf]k klg a9\b} uPsf] b]lvof] . ;fy} ws]{ ujf/f] udL{ df};ddf / u'nfjL ujf/f] hf8f] df};ddf 
a9L ;lqmo /x]sf] kfOof] . of] cWoogn] :ki6 ?kdf ujf/f] sL/fx?nfO{ tfkqmd a9b}hfFbf jftfj/0f cg's'n 
x'g] ePsf]n] Iflt a9L u/]sf] kfOof] . Anfs nfO6 alQmsf] kf;f]df jflif{s cf};tdf ;a}eGbf a9L ^)) j6f 
v'd|]sL/fsf] dfpFx? / To;k5L qmdzM -ws]{±u'nfjL_ ujf/f]sf dfpFx? -@^*_, /ftf] sldnfsf] dfpFx? -@#*_, / 
kmf}hLsL/fsf dfpFx? -@!@_ j6f ;Dd k/]sf] kfOof] . To;}u/L dfl;s cf};tdf ;a}eGbf a9L #(@ a}zfv !% 
b]lv h]i7 !% ;Dddf, To;k5L r}q !% b]lv a}zfv !% ;Dddf -@(&_ / kmfu'g !% b]lv r}q !% ;Dddf -@@*_ 
j6f sL/fx? pQm aQLsf] kf;f]df k/]sf lyP . To; cjlwdf cf};t tfkqmd !*–@%) ;]G6Lu|]8 /x]sf] lyof] . ds} 
nufpg] ;dosf] cGt/fnn] ujf/f] sL/fx?sf] Iflt af/]sf] cg';Gwfgdf j;Gt], jif]{ / lxpFb] ds}df ujf/f]sL/fsf] 
Iflt km/s kg]{ s'/f yfxf eof] . k/LIf0fsf] glthfn] lrtjg / lrtjgsf] h:tf] cfjxjf ePsf 7fpFx?df lxpFb] 
ds} ebf} !% b]lv c;f]h !% ;Dd / sflt{s !% b]lv d+l;/ !% ;Dd, j;Gt] ds} kmfu'gsf] clGtd ;ftf b]lv 
r}qsf] bf]>f] xKtf ;Dd / jif]{ ds} h]i7 !% b]lv c;f/ klxnf] xKtf;Dd nufOPsf]df ujf/f] sL/fsf] Iflt sd 
xF'bf ds}sf] pTkfbg a9L ePsf] kfOof] . To;}u/L o; cg';Gwfgaf6 %$ y/Lsf xflgsf/s sL/fx? / $@ y/Lsf 
kmfObfhgs sL/fx? ds} afNfLdf ljleGg r/0fx?df klxrfg ul/of] . ujf/f] sL/fsf] Joj:yfkg k/LIf0fdf 
;dfj]z dWo] rf/ j6f pkrf/ ljwLx? pNn]Vo dfqfdf k|efjsf/L kfOP . kft tyf 8fF7df ePsf] IfltnfO{ x]bf{ 
;a}eGbf sd Iflt Snf]/kfO/Lkm; @)Ü O{=;L= @ ldlnln6/ k|lt ln6/ kfgLsf b/n] 5bf{ kfOof] . o; ljwLn] 
kftdf %=%!Ü Iflt / 8f7Fdf !=*^Ü dfq Iflt u/]sf] kfOof] . To;k5L bf]>f]df :kLgf];f8 $%Ü P;=;L= )=% 
ldlnln6/ k|lt ln6/ kfgLdf / t];|f]df ujf/f] sL/fsf] c08fsf] k/lhjL af?nf] -6«fOsf]u|fdf lrnf]lg;_ !)),))) 
c08f k|lt x]S6/sf b/n] # k6s k|of]u ubf{ ujf/f] sL/fsf] k|efjsf/L lgoGq0f ePsf] kfOof] . pTKffbgsf] 
lx;fan] ;a}eGbf a9L pTkfbg $=^^ 6g÷x]S6/ :kLgf];f8 $%Ü P;=;L= n] pkrf/ u/]sf]df kfOof] . T;;k5L 
Snf]/kfO/Lkm; @)Ü O{=;L=n] pkrf/ u/]sf]df $=%( 6g÷x]S6/, / ds}±af]8Lsf] cGt/afnL -!M! sf] cg'kfg_ 
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nufPsf]df $=@# 6g÷x]S6/ / 6«fOsf]u|fdf lrnf]lg; af?nf 5f]8]sf] Kn6df $=)) 6g÷x]S6/ qmdz kfOof] h'g 
tYof+sLo lx;fjn] p:t} b]lvG5g . pkrf/ gul/Psf]df ;a}eGbf sd @=(! 6g÷x]S6/ pTkfbg kfOof] . To;}u/L 
ds}±af]8L cGt/afnL Kn6df ;a}eGbf a9L ujf/f]sL/f vfg] ldqhLjx? h;df lg?2]ZoLo e|d0f ug]{ vk6]x?, 
dfs'/fx? / :qL :jefjsf vk6]x? qmdzM *=#, %=(, $=( k|lt !) la?jf / cG8fsf] k/hLlj af?nf] -6«fOsf]u|fdf 
lrnf]lg;_ k|of]u u/]sf] Kn6df qmdzM &=@, @=* / #=# k|lt !) la?jf kfOPsf] lyof] . o; cWoogaf6 cGt/afnL 
ljlw / cG8fsf] k/hLlj af?nfsf] k|of]u ul/Psf] Kn6df ldqhLj ;+/If0f x'g'sf] ;fy} cfDbfgL nfut cg'kft 
;a}eGbf a9L qmdzM !=*% / !=$& kfO{Psf] sf/0fn] ubf{ ljiffbLsf] ljsNksf] ?kdf ujf/f] sL/f Joj:yfkg ug{ 
lo ljwLx? k|of]u ubf{ k|efjsf/L x'g] kfOof] . /f;folgs ljiffbLsf] xsdf :kLgf]:of8 $%Ü P;=;L= sf] ljiffbL 
)=% ldlnln6/ k|lt ln6/ kfgLsf b/n] k|of]u ubf{ ujf/f] sL/fsf] Aoj:yfkg ug{ ;lsg] kfOof] .
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Global Value Chain Analysis of Nepalese Large Cardamom in 
Eastern Himalayan Road Corridor of Nepal 

Rishi Ram Kattel (AEC-03P-2017), PhD 2021 
Department of Agricultural Economics and Agri-business Management 

(Chairperson of the Advisory Committee: Prof. Punya Prasad Regmi, PhD)

The agro-ecological settings in the eastern Himalayan Road corridors provide a unique opportunity 
for farmers to produce large cardamom as an export commodity for the global niche markets. 
Upgrading and quality enhancements are major bottlenecks of this commodity from the global 
market competitiveness point of view. This study was done to analyze the global value chain 
analysis of large cardamom (Amomum subulatum Roxb.) from governance and trade aspects, 
focusing on the chain map, adoption of major post-harvest practices, technology upgrading, 
consumers' preference, and willingness to pay. Farm-level information was collected representing 
the eastern Himalayan Road corridor of Taplejung, Jhapa, and Morang districts using structured 
personal schedule interviews for the cross-sectional household level data from 300 farmers using a 
simple random sampling technique. The other methods used in collecting information included the 
use of focus group discussions, key informant interviews, and rapid market appraisal of business 
enablers and traders. Besides, a 255-consumer survey was conducted using the KoBo Toolbox 
online survey from 2018 to 2020. Descriptive and comparative analysis for both primary and 
secondary data were used; the Probit model, income regression model, and instrumental variable 
(IV) model were used. Further, a SUR logit model was used to examine the factors influencing 
the adoption of five major post-harvest practices, such as an improved method of drying, curing, 
cleaning, tail cutting, and grading based on size and color. The contingent valuation method was 
used to assess the WTP of Nepalese large cardamom. The study revealed that about one-third 
of the sampled households were commercial large cardamom producing farmers, and a similar 
proportion of households also used the improved dryer for curing and drying of large cardamom 
with better quality, whereas about three-fifths followed the traditional dryer that hampers the quality 
of cardamom with a low price. Less than one-tenth of households had adopted the tail-cutting 
practice.  The cost of the production of one kg of cardamom was estimated at NRs. 656, and the 
recent selling price was NRs. 1000/kg with NRs. 344 profit margins from a kg of large cardamom 
at the farm gate during the surveyed period. The B:C ratio of large cardamom production was 1.4. 
The findings revealed that the value chain development of large cardamom is not well structured 
at function, actors, and business enablers. More than 95 percent of large cardamom was exported 
to India from Nepal. Nepalese traders have a poor capacity and governance to export products to 
countries other than India due to high entry barriers to the global market and a lack of standards to 
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be met for export.  The findings from the Probit model revealed that the adoption of an improved 
method of large cardamom drying was mostly driven by access to credit while controlling for other 
explanatory variables. The adoption of an improved method of large cardamom drying resulted in 
an increase in household income by more than twofold. The instrumental variable approach was 
used to check the robustness of the findings. The findings revealed that household income from 
large cardamom, risk-averse of the farmer, access to credit, and access to technical services were 
positively significant on the adoption of an improved method of curing and drying. Whereas the 
improved method of drying and house type has had a positive impact on annual household income 
from large cardamom. The impact of the adoption of an improved method of large cardamom 
curing and drying resulted in a 432 percent increase in house income in comparison to the 
traditional method, which gave only a 34.3 percent increase in OLS regression. A few, less than 
five percent of households, reported that they had been adopting the tail (calyx) cutting practice. 
Likewise, only about one-fifth of households adopted grading of large cardamom based on size 
and color at the farm level. The adoption of major post-harvest practices of large cardamom at the 
farm level has also increased household income by double. Results from an adoption model using 
a SUR logit identified experience, household income, the commercial scale of production, risk-
averse, access to credit, and access to technical services as positive contributors to the adoption of 
major post-harvest handling practices of large cardamom.  The average age of the consumers was 
29.21 years, and 16.70 years of schooling. The average family size was 4.87 members. Two-thirds 
of respondents were male, and service was the main occupation of 39 percent of respondents. 
About 92 percent of respondents from consumer surveys belonged to Asia, whereas 38 percent 
belonged to urban city origins. One-fourth of respondents had US$ 5000 and above annual income. 
Consumers were willing to pay a price premium of 34.56 percent for Nepalese large cardamom, 
while about 33 percent expressed additional WTP for organically certified once. About 40 percent 
of respondents expressed their willingness to pay for Nepalese large cardamom, whereas 65 
percent expressed their additional WTP for organic certified. The average price paid for cardamom 
was US$ 19.6 per kg, whereas the WTP additional amount for Nepalese cardamom was US$ 6.92 
per kg and US$ 6.6 per kg additional for organic certified once. The major determining factors on 
the WTP of Nepalese cardamom were color, size, household income, and knowledge. Based on 
findings, it is suggested that the potential of global value chain development alliance, financing, 
and upgrading strategies would be pivotal for large cardamom with key intervention strategies for 
improving value chain function in the eastern Himalayan Road corridor of Nepal. The adoption 
model of improved drying method and its impact on farm income suggested that promotion of an 
improved method of curing and drying would be needed at the farm level to increase farm income 
and to capture the competitiveness of large cardamom, especially in the global markets. Results 
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from the adoption behavior of major post-harvest handling practices of large cardamom clearly 
showed that promotion of major post-harvest practices, such as the improved method of drying, 
curing, cleaning, tail cutting, and grading, would be needed at the farm level to increase farmers' 
income and also to become competitive in the global market. Having the largest share of the global 
export amount, the production of large cardamom in the eastern Himalayan Road corridors of 
Nepal is the most profitable commodity, which has great prospects and significance in the global 
markets. 
 
k"jL{ lxdfnL ;8s sf]/L8f]/x¿df s[lif kfl/l:ylts k|0fflnn] s[ifsx¿nfO{ ljZjsf] ahf/sf nflu lgof{t j:t'sf] 

¿kdf 7"nf] cn}+rL pTkfbg ug]{ cg'kd cj;/ k|bfg ub{5 . cku|]l8+u / u'0f:t/ j[l4 ljZjJofkL ahf/ k|lt:kwf{ 

b[li6sf]0faf6 o; j:t'sf] k|d'v c8Þrg xf] . of] cWoog 7"nf] cn}+rLsf] cGt/f{i6Lo d"No >[+vnf gS;f, s]]lG›o 

;'zf;g / Jofkf/ kIfaf6 ljZjJofkL d"No >[+vnf ljZn]if0f ug{, k|d'v km;n s6gL k|lqmof ckgfpg] ;DalGwt 

k|ljlw :t/j[l4 ug]{, pkef]Qmfsf] k|fyldstf / e'Qmfg ug{ OR5's /x]sf] 5 . kmfd{ :t/sf] hfgsf/L lxdfnsf] 

;8s sf]l/8f]/M tfKn]h', emfkf / df]/+u lhNnfsf] k|ltlglwTj ub}{ #)) 3/w'/Lsf] ;j{]If0f ;fwf/0f clgoldt 

gd"gf k|ljlwsf] k|of]u u/]/ s[ifsx¿sf] kl/jf/x¿sf] cGtjf{tf{ dfkm{t tYof+s ;+sng ul/Psf] lyof] . tYof+s 

;+sngdf k|of]u x'g] cGo ljlwx¿df ;fd"lxs 5nkmn ljlwsf]] k|of]u, d'Vo ;"rgfbftf cGtjf{tf{ / Joj;fo 

;Ifdstf{ / Jofkf/Lx¿sf] ›'t ahf/ d"Nof+sg ;dfj]z lyof] . @)!* b]lv @)@) sf] cjlwdf sf]af] 6"naS; 

cgnfOg ;j]{If0f k|of]u u/L yk ¿kdf @%% pkef]Qmf ;j]{If0f ul/Psf] lyof] . k|fylds / dfWolds 8f6f b'a}sf 

nflu j0f{gfTds / t'ngfTds ljZn]if0f k|of]u ul/Psf] lyof], k|f]la6 df]8]n, cfo k|ltudg df]8]n / OG:6«'d]G6 

e]l/Pan df]8n k|of]u ul/Psf] lyof] . o;afx]s, P;o"cf/ nlh6 df]8n k|of]u ub{} kfFr k|d'v kf]i6 xfe{]i6 

cEof;x¿ h:t} 8«fO+u,  ;'Svfpg], ;kmf ug]{, k'R5/ sf6\g] / cfsf/ / /+usf] cfwf/df u|]l8+usf] ;'wf/ ul/Psf] 

ljlw ckgfpg]df k|efj kfg]{ sf/sx¿sf] k/LIf0f ug{ k|of]u ul/Psf] lyof] . Ps ltxfO 3/kl/jf/x¿ Joj;flos 

7"nf] cn}+rL pTkfbg ug]{ ls;fgx¿ lyP / To:t} cg'kftdf 3/kl/jf/n] 7"nf] cn}+rLsf] pkrf/ / ;'Svfsf nflu 

;'wfl/Psf] 8«fo/sf] k|of]u uy]{ hals tLg rf}yfO eGbf a9L k/Dk/fut 8«fo/n] k|of]u ub{} sd d"Nosf] kfpgsf 

;fy} cn}+rLsf] u'0f:t/df klg afwf k'¥ofPsf] kfOof]. bz k|ltzt eGbf sd 3/kl/jf/n] k'R5/ sf6\g]sf] cEof; 

ckgfPsf] kfOof] . Ps lsnf] cn}+rLsf] pTkfbg nfut ? ^)) cg'dfg ul/Psf] lyof] / xfnsf] laqmL d"No ? 

!)))÷lsnf]u|fd /x]sf] 5 . kmfd{ u]6df Ps lsnf] 7"nf] cn}+rLaf6 ? #$$ gfkmf / cfDbflg vr{  cg'kft 

!=$ kfOof] . cWoog lgZsif{n] kQf nufP cg';f/ 7"nf] cn}+rLsf] d"No >[+vnf ljsf;df pTkfbs, ;/f]sf/jfnf 

/ Jofkf/x? ;+/rgfTds ;dGjo sdhf]/ /x]sf] kfOof] . (% k|ltzteGbf a9L 7"nf] cn}+rL g]kfnaf6 ef/t 

lgof{t ul/Psf] kfOof] . ljZj ahf/df k|j]zdf ljleGg cj/f]w / lgof{tsf nflu k"/f ug{ g;Sg] dfkb08sf] 

sf/0f g]kfnL Jofkf/Lx¿;Fu ef/tafx]s cGo b]zdf pTkfbg lgof{t ug{ ;Sg] Ifdtfsf] cefj b]lvG5 . k|f]la6 

df]8nn] kQf nufPsf] 5 ls 7"nf] cn}+rL ;'sfpg] pGgt ljlw ckgfpgsf nflu ljlQo kx'Fr d'Vo /x]sf] kfOof] .  

7"nf] cn}+rL ;'sfpg] ;'wfl/Psf] ljlw ckgfpFbf kl/0ffd:j¿k 3/]n' cfDbfgL] b'O{ u'0ff a9L j[l4 ePsf] kfOof] . 

OG:6«'d]G6n e]l/Pan df]8nsf] cj:yfsf] ;Ifdtfsf] hfFr ug{ k|of]u ul/Psf] lyof] . vf]hx¿n] kQf nufP ls 

7"nf] cn}+rLaf6 x'g] 3/]n' cfDbfgL, s[ifssf] hf]lvd Go"lgs/0f, ljlQo kx'Fr / k|fljlws ;]jfdf kx'Fr  / ;'wf/sf] 
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tYof+sut ?kdf ;s/fTds dxTj /x]sf] kfOof] . hals ;'sfpg] ;'wf/ ljlwn] 7"nf] cn}+rLaf6 jflif{s 3/]n' 

cfDbfgLdf ;sf/fTds k|efj kf/]sf] b]lvG5 . 7"nf] cn}+rL pkrf/ / ;'sfpg] pGgt ljlw ckgfO{Psf] k|efjsf] 

kl/0ffd:j¿k k/Dk/fut ljlwsf] t'ngfdf 3/sf] cfDbfgL $#@ k|ltztn] j[l4 ePsf] 5 h;n] cf]PnP; df]8n 

k|of]u ubf{ hDdf #$=# k|ltzt dfq j[l4 ePsf] b]lvof] . P;o'cf/ nlh6 k|of]u ubf{ k|d'v cn}+rLsf] kf]i6xfe{]i6 

Joj:yfkgdf 3/]n' cfDbfgL, pTkfbg cg'ej, Joj;flos v]lt, hf]lvd Golgs/0f, ljlQo kx'Fr, / k|fljlws 

;]jfx¿sf] kx'Fr ;sf/fTds of]ubfg /x]sf kfOof] . kfFr k|ltzt eGbf sd kl/jf/x¿n] dfq cn}Flrsf] k'R5/ 

sf6\g] cEof; ckgfO/x]sf] kfOof] . To:t} sl/a @% k|ltzt 3/kl/jf/n] jf:tjdf kmfd{ :t/df cfsf/ / /+usf] 

cfwf/df 7"nf] cn}+rLsf] u|]l8+u ckgfPsf] kfOof] . kmfd{ n]endf 7"nf] cn}+rLsf] kf]i6 xfj{]i6 k|ljlwx¿ ckgfpFbf 

klg kl/jf/sf] cfDbfgL b'O{ u'0ff a9]sf] b]lvof] . pkef]Qmf ;j{]If0fdf pkef]Qfsf] cf};t pd]/ @(=@! jif{ / 

cWoog u/]sf] jif{ !^=&)  jif{ kfOof]] . cf};t kl/jfl/s cfsf/ $=*& ;b:o kfOof] . pQ/bftfx? dWo] b'O{ 

ltxfO{ k'?if lyP / #( k|ltzt pQ/bftfx?sf] d'Vo k]zf hflu/ /x]sf] lyof] . pkef]Qmf ;j]{If0fdf emG8} (@ 

k|ltzt pQ/bftf Plzof dxfb]z lyP eg] #* k|ltzt ;x/Lof pQ/bftf lyP . Ps rf}yfO pQ/bftfx?sf] 

jflif{s cfo cd]l/sL 8n/ %))) jf Tof] eGbf dfly /x]sf] kfOof] . pkef]Qmfn] g]kfnL 7"nf] cn}+rLsf nflu ^^ 

k|ltzt a9L cltl/St d'No ltg{ OR5's lyP eg] ##=## k|ltztn] Ps k6s k|f+ufl/s k|dfl0fs/sf nflu cltl/Qm 

d'No ltg{] hgfP . pkef]Stfn] cn}+rLsf] d'No !(=^ cd]l/sL 8n/ k|lt lsnf] lt/]sf] kfOof] hals g]kfnL cn}+rL 

kfOPdf /sd ^=(@ cd]l/sL 8n/ k|lt s]lh / k|f+ufl/s k|dfl0fs/0f ePdf cltl/St ^=^ cd]l/sL 8n/ k|lt 

s]lh d'No ltg{] atfP . g]kfnL cn}+rLsf] cltl/St d'No ltg{] cfwf/x? d'ntM /+u, cfsf/, 3/]n' cfDbflg / 1fg 

lyP . lgisif{sf] cfwf/df, of] l;kmfl/z ul/G5 ls g]kfnsf] k"jL{ lxdfln ;8s sf]l/8f]/df d"No >[+vnf sfo{ ;'wf/ 

ug{ k|d'v x:tIf]k /0fgLlt ;lxt 7"nf] cn}+rLsf] nflu ljZj d"No >[+vnf ljsf; u7aGwg, ljQ ;]jfsf] kx'F/ / 

cku|]8 ug]{ /0fgLlt lg0ff{os kfOPsf] 5 . s[ifssf] cfDbfgL a9fpg / 7"nf] cn}+rLsf] k|lt:kwf{nfO{ cem ljz]if 

u/L ljZj ahf/df k|lt:kwf{ ug{ cfw'lgs / pGgt el6\6df cn}FrL 8fOlu+ / ;'sfpg]]{ ljlwsf] k|jw{g cfjZos 

b]lvG5 . 7"nf] cn}+rLsf] kf]i6 xfe{]i6 ljlwx? h:t}M ;'sfpg] ljlw, ;'wf/, ;kmf, k'R5/ sfl6g' / u|]l8+u ckgfpFbf 

kl/0ffdtM ls;fgx¿sf] cfDbfgL a9fpgsf ;lsg] b]lvG5 . 7"nf] cn}+rL ljZj ahf/df ljZjJofkL lgof{tdf 

;a}eGbf 7"nf] lx:;f cf]u6\b} g]kfnsf] k"jL{ lxdfnL ;8s sf]/L8f]/df ;a}eGbf nfebfos b]lvG5 / ljZj ahf/df 

7"nf] ;Defjgf / dxTj /fv]sf] kfOof] .
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Analyzing Sustainability of Decentralized Electrification from 
Renewable Energy Technologies in Nepal 

Rana Bahadur Thapa (DES-01P-2017), PhD 2021 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Bishnu Raj Upreti, PhD)

Access to electricity from Decentralized Renewable Energy (DRE) technologies is a vital 
factor for the socio-economic development of rural society and the country. The advancement 
of human societies and economies seeks a higher amount of energy. This ultimately results in 
rising concerns on (i) an increase in energy demand, (ii) limitations of fossil fuel reserves, (iii) 
greenhouse gas (GHG) emission, and (iv) consequently impact on global warming and climate 
change that has induced challenges for policy-makers to debate about energy security, energy-mix, 
and diversification of their energy policies. However, providing reliable, affordable, and modern 
energy in rural settlements is a major challenge in developing countries like Nepal. Because of 
mountainous/hilly geography and scattered settlements, providing energy service through DRE 
technologies is an effective complement to grid-based power. Nevertheless, these technologies are 
perceived to operate either below standard or in a less sustainable manner, which motivated the 
author to analyze the performance of existing DRE technologies from a sustainability perspective. 
This study analyzes the sustainability aspects of 84 DRE technologies based on 19 indicators and 
mostly used four-sustainability pillars. We used household data collected from three provinces 
of Nepal based on a stratified random sample method. Similarly, the researcher performed a 
survey of local experts’ opinions for ranking existing DRE technology options and prioritizing 
the sustainability dimensions and indicators with respect to sustainability aspects. The field-
based performance results reveal that technical criteria seem to be the best pursued by social, 
environmental, and economic. Comparing the province-wise performance of projects, Province-1 
shows the strongest performance among the three provinces. Gandaki and Far Western provinces 
are performing nearly at the same level. However, Nepalese DRE projects are performing at a 
medium to a high level, which shows ample area of improvements in the sustainable supply of 
electricity. Additionally, the sustainability of DRE technologies depends on their sizes, but there 
is no significant influence of turbine types or the age of the projects. Similarly, as per experts’ 
survey, Micro-hydropower is mostly preferred technology pursued by Solar home system, Solar 
mini-grid, Wind-solar hybrid, and Biomass for providing sustainable electricity services to the 
rural areas of Nepal. Likewise, the local experts favor the technical and economic dimensions 
to be the most crucial for the sustainability of DRE technologies in developing countries like 
Nepal. Then, social and environmental dimensions appear with lower priority for contributing 
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sustainability performance of DRE technologies in rural contexts. Although local experts suggest 
focusing on improvements mainly on technical and economic criteria for achieving a higher level 
of sustainability scores, it is important to look after each of the interdependent indicators together 
to have a synergy effect on overall performance. Furthermore, correlation analysis implies that 
economic criteria are the most crucial as it influences to other three dimensions, namely social, 
economic, and environmental. The access to electricity induces substantial welfare gains, which 
tend to be relatively skewed towards women and children. An increase in economic activities, 
improvements in economic status, contributing to environmental conservation, enhancing social 
cohesion, and improvements in the living standards of rural people are the key determinants of 
development effects from electrification from DRE technologies in rural areas. However, due to 
inherent characteristics of renewable energy systems such as high investment cost, low utilization, 
and lack of commercial operation has been the major issues that policy-makers have to trade off 
with the benefits and challenges of energy systems to provide modern energy to rural people who 
have been deprived of electricity for years. In conclusion, the sustainability of the technologies 
entirely depends on the performance of indicators and the inter-linkage between the indicators 
and dimensions with respect to the sustainability of the technologies. Therefore, the concerned 
authorities need to focus on maximizing and minimizing the performance of the sustainability 
indicators as per “decision criteria and goal” as mentioned in Appendix 3 because they are 
contextual and project-specific, in which priority should be given to improve each indicator from 
project inception to post-installation phases.

ljs]lG›s[t gjLs/0fLo pmhf{ -lj=g=pm=_ k|ljlwaf6 lah'nLsf] kx'FrnfO{ ;dfh / b]zsf] ;fdflhs–cfly{s 

ljsf;sf] nflu Ps dxTjk"0f{ sf/ssf] ?kdf lnOG5 . oBlk, u|fdL0f a:tLx?df e/kbf]{, lskmfotL / cfw'lgs 

pmhf{ k|bfg ug{' g]kfn h:tf ljsf;zLn b]zx?df 7"nf] r'gf}tL /x]sf] 5 . of] cWoogn] cGt/f{i6«Lo ;flxTox?df 

k|rngdf /x]sf lbuf]kg;Fu ;DalGwt pGgfO; ;"rsx? / rf/ j6f cfofdx?sf] cfwf/df /xL *$ j6f 

lj=g=pm= k|ljlwx?sf] :ynut cWoogsf cfwf/df ul/Psf] cg';+wfgd'ns ljZn]if0f ;dflji6 u/]sf] 5 . 

:ynut ljj/0fdf cfwfl/t cg';+wfgsf] kl/0ffd cg';f/ lj=g=pm= k|ljlwx?sf], k|fljlws cfofdn] ;a}eGbf 

pTs[i6 k|bz{g u/]sf] kfOof], To; kZrft qmdzM ;fdflhs, jftfj/0fLo, / cfly{s cfofdx? /xg k'u]sf 5g\ . 

tL k|ljlwx?sf] k|b]z :t/Lo k|bz{gsf] t'ngfdf k|b]z g+= ! n] pRrtd k|bz{g u/]sf] kfOof] eg] ;'b'/ klZrd / 

u08sL k|fGtx?sf] k|bz{g nueu ;dfg /x]sf] kfOof] . o;/L g]kfnsf lj=g=pm= k|ljlwx?n] dWod b]lv pRr 

:t/df  k|bz{g u/]sf 5g\, h;n] lbuf] ljB't cfk"tL{sf] nflu k|ofKt ;'wf/sf] kIf /x]sf] b]lvG5 . To:t} lj1x?sf] 

;j]{If0f cg';f/ g]kfnsf u|fdL0f If]qdf ljh'nLsf] ;]jf k|bfg ug]{ k|of]hgsf nflu n3' hnljB't ;jf]{Ts[i6 

?rfOPsf] k|ljlw kfOof] . :yfgLo lj1x?n] pRr :t/sf] lbuf]kg k|fKtLsf nflu d'Votof k|fljlws / cfly{s 

cfofdx?sf] ;'wf/df Wofg lbg' kg]{ ;'emfj lbP tfklg :ynut cWoogsf] gtLhf adf]lhd k|ljlwx?sf] ;du| 

k|bz{g k|fKtLsf] nflu x/]s cGt/;+alGwt ;"rsx?nfO{ Ps};fy x]g{' dxTjk"0f{ x'G5, h;n] ;du| tfnd]n -l;ghL{_ 
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c;/ Nofpb5 . o;afx]s, ;x;DaGw ljZn]if0f cg';f/, cfly{s cfofd ;a}eGbf dxTjk"0f{ x'G5 lsgsL o;n] 

cGo tLg cfofdx?df k|efj kfg]{ b]lvof] . ljB'tsf] kx'Frn] k|ofKt sNof0fsf/L nfex?sf] l;h{gf ub{5, h'g 

t'ngfTds ?kdf dlxnf tyf jfnaflnsf tkm{ em'sfj /x]sf] b]lvG5 . cg';+wfgd'ns kl/0ffdn] of] klg b]vfpF5 

ls tL k|ljlwx?sf] bL3{sflng ;+rfng, k"0f{ ?kdf lglZrt ;"rsx?sf] sfo{;Dkfbgdf lge{/ x'G5 / s]xL xb;Dd 

tL ;"rsx? aLrsf] cGt/;+aGwdf klg lge{/ ub{5. t;y{, ;+alGwt clwsf/Lx?n] kl/lzi6–# df pNn]v ul/P 

cg'?k ælg0f{o dfkb08 / nIoÆ cg';f/ lbuf]kgdf cfwfl/t ;"rsx?sf] sfo{IfdtfnfO{ cfjZostf cg';f/ 

clwstd / Go"gtd kfg]{ s'/fdf Wofg lbg h?/L x'G5, lsgls ltgLx? k|f;+lus / cfof]hgf ljlzi6 x'G5g\, h'g 

cfof]hgfsf] klxrfg b]lv ;+rfng;Ddsf] r/0fdf x/]s ;"rsx?sf] ;'wf/df k|fyldstf lbOg' kb{5 .
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Public Investment in Rice Research and Its Impact on 
Food Availability in Nepal

Rajendra Pandit (DES-01P-2016), PhD 2021 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Prof. Durga Devkota, PhD)

This study focused on assessing the public investment in rice research and its impact on food 
availability in Nepal, with the main objective to understand how the improved rice varieties are 
developed by the research organizations using public funds and how it has contributed to increasing 
rice production and food availability. To this effect, the rice research-related situation was analyzed 
using the data from 1965 to 2020. In addition, a household survey (n= 405; 255 from Morang and 
150 from Kaski) was done during 2019 to determine the impact of rice research at the farmers’ 
level. The secondary data were also collected, covering policy documents, books, and journal 
articles. The findings revealed underinvestment in agricultural R&D, including rice research for 
technology generation and food security issues. The overall public investment in agricultural R&D 
was found to increase per annum by about 12%, compared to 11% in agricultural research and 14% 
in rice research. The public investment in agricultural research should be around 2% of AGDP, 
but it ranges from 0.14 to 0.35% in Nepal, with the highest priority in crop sector research (31%). 
During 1991 to 2020, a total of NRs. 1304.459 million has been spent on rice research, with the 
outcome of releasing more than 69 improved rice varieties. Likewise, the productivity of rice has 
also been increased by about 65% during the last 29 years, and it has been doubled as compared to 
the base year of 1961, yet several challenges exist to develop this sector as expected. Nevertheless, 
the level of adoption of improved rice varieties was around 90% in both the districts, with the major 
determining factors of the age of the household head, consultation with a technician, and size of 
rice cultivated land, whereas adoption of improved rice varieties, family size, and remittance had 
a significant effect on the Partial Rice Availability (PRA). The average PRA in both districts for 
adopters and non-adopters of improved rice varieties was 7105.22 and 4864.27 calories/day/ha/
household, respectively. The significant contribution of the adoption of improved rice varieties on 
PRA showed the importance and need of increment in rice research investment by the concerned 
stakeholders.
 
o; cWoog d'Vo ?kdf g]kfndf wfgafnL cg';Gwfgdf /fHosf] nufgL / To;af6 vfB ;'/Iffdf k/]sf] k|efjsf] 
d"Nof+sgdf s]lG›t /x]sf] lyof] . o; cWoogsf] d'Vo p2]Zo /fHon] wfgafnL cg';Gwfgdf u/]sf] nufgLaf6 s[lif 
cg';Gwfg ug]{ ;+:yfx?n] ljsf; u/]sf wfgsf pGgt k|hfltx?sf] u|x0faf6 wfg pTkfbg / vfB pknAwtfdf 
s;/L of]ubfg u/]sf] 5 eGg] lyof] . o;sf] nflu ;g\ !(^% b]lv @)@) ;Ddsf wfg cg';Gwfg;Fu ;DalGwt 
tYof+sx?sf] ljZn]if0f ul/Psf] lyof] . o;sf] cnfjf, s[ifs:t/df wfg cg';Gwfgsf] k|efjsf] hfgsf/L lng ;g\ 
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@)!( df 3/w'/L ;j]{If0f -hDdf gd"gf ;+Vof Ö$)%Ù @%% df]/Ë / !%) sf:sLaf6_ ul/Psf] lyof] . dfWoflds 
tYof+sx? ljleGg gLlt, k':ts / hg{nx?af6 ;+sng ul/Psf] lyof] . k|ljlw ljsf; tyf vfB ;'/Iffsf] nflu 
;du| s[lif cg';Gwfg tyf ljsf; / wfgafnL cg';Gwfgdf /fHosf] Go"g nufgL /x]sf] gflthfx?n] b]vfPsf 
5g\ . /fHon] ;du| s[lif cg';Gwfg / ljsf;sf] If]qdf jflif{s nufgLsf] j[l4 sl/a !@ k|ltztsf b/n] x'Fbf 
s[lif cg';Gwfgsf] If]qdf !! k|ltzt / wfgafnL cg';Gwfgsf] If]qdf !$ k|ltzt j[l4 ePsf] kfOof] . s[lif 
cg';Gwfgdf s"n ufx{:Yo s[lif pTkfbgsf] sDtLdf @ k|ltzt nufgL x'g' kb{5 eGg] dfGotf /x]sf] ePtf klg 
g]kfnsf] ljut jif{x?sf] tYof+s cg';f/ )=!$ b]lv )=#% k|ltztsf] ;Ldfleq /xL nufgL ePsf] kfOof], h;df 
afnL cg';GwfgnfO{ pRrtd k|fyldstfdf -#! k|ltzt_ /fv]sf] kfOof] . ;g\ !((! b]lv @)@) sf] cjlwdf 
wfgafnL cg';Gwfgdf /fHon] s"n !#)$=$%( ldlnog g]kfnL ?k}ofF nufgL u/]sf] kfOof], h;af6 ^( eGbf 
a9L ljleGg pGgt hftsf wfgsf k|hfltx?sf] ljsf; ePsf] 5 . To;}u/L ljut @( jif{sf] cjlwdf wfgsf] 
pTkfbsTj sl/a ̂ % k|ltzt a9]sf] 5 eg] ;g\ !(^! sf] t'ngfdf o;sf] pTkfbsTj bf]Aa/ ePsf] 5, oBlk ljljw 
r'gf}tLx?n] ubf{ cfzfltt ?kdf o;sf] ljsf; x'g ;s]sf]  5}g . tfklg sl/a () k|ltzt eGbf a9L If]qkmndf 
wfgsf ljleGg pGgt k|hfltx? s[ifsx?n] u|x0f u/]sf] kfOof], h;nfO{ lgwf{/0f ug]{ tTjx?df 3/d'nLsf] pd]/, 
k|fljlwsx?;Fusf] ;Nnfx / wfg nufpg] hldgsf] If]qkmn kfOPsf] lyof], hasL pGgt k|hfltsf] u|x0f, kl/jf/ 
;+Vof / ljk|]if0fn] cf+lzs vfB pknAwtfdf k|efj kfg]{ b]lvPsf] lyof] . b'j} lhNnfsf wfgsf pGgt k|hflt 
u|x0f ug]{ / gug]{ s[ifsx?sf] cf}ift vfB pknAwtf qmdzM &!)%=@@ / $*^$=@& Sofnf]/L k|ltlbg k|ltx]S6/ 
k|ltJolQm kfOPsf]  lyof] . vfB pknAwtfdf wfgsf pGgt k|hfltx?sf] u|x0fsf] dxTjk"0f{ of]ubfg b]lvPsf] x'Fbf 
;DalGwt ;/f]sf/jfnfx?af6 wfg cg';Gwfgdf nufgL j[l4sf] 68\sf/f] cfjZostf 5 .  
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Evaluation Of Weed Management Practices  
in Dry Direct Seeded Rice 

Pradeep Shah (AGR-01P-2014), PhD 2021 
Department of Agronomy 

(Chairperson of the Advisory Committee: Prof. Shrawan Kumar Sah, PhD)

Weed is one of the most important constraints limiting the productivity of dry direct-seeded rice 
(DDSR). Two field experiments were carried out for two consecutive years during the rainy season 
of 2015 to 2017 on sandy clay loam soil to evaluate the effect of weed management practices 
on weed dynamics, yield, and economics of DDSR at the Regional Agricultural Research Station 
(RARS), Parwanipur, Bara, Nepal. In the first experiment, four levels of Sesbania knockdown days 
as a horizontal factor and four seed rates of rice as the vertical factors were tested in a strip-plot 
design with four replications. In the second experiment, nine levels of weed management practices 
were used as a horizontal factor. Two levels of seedbed preparation methods, as the vertical 
factors, were tested in a strip-plot design with four replications for two years. Research results 
of the first experiment revealed that total weed density and dry matter decreased significantly 
as the knockdown days were delayed from 21 to 42 DAS, and the seed rate of DDSR increased 
from 25 to 100 kg ha-1. In general, grain yields were higher in Sesbania knockdown days of 35 
and 42 DAS and seed rates of 75 and 100 kg ha-1. Similarly, results of the second experiment 
revealed that the total weed density and dry matter recorded in the weedy check were significantly 
higher, while it was lower in weed free treatment during both years at all the growth stages of rice. 
Among the herbicide applied treatments, Pendimethalin fb tank mixture of Bispyribac Sodium and 
Ethoxysulfuron was found significantly superior over the rest of the treatments with respect to 
reduction in weed density and dry weight at all the growth stages of rice during both years. Among 
the herbicide applied treatments, significantly higher grain yield was recorded in Pendimethalin 
fb tank mixture of Bispyribac Sodium and Ethoxysulfuron during both years, while economic 
analysis revealed that B: C ratio was higher in Pendimethalin fb tank mixture of Bispyribac Sodium 
and Ethoxysulfuron which was statistically similar with Pendimethalin fb Bispyribac Sodium, 
Pendimethalin fb Ethoxysulfuron, and tank mixture of Bispyribac Sodium and Ethoxysulfuron. 
The effect of seedbed preparation methods on weeds, growth parameters, yield, and yield attributes 
of rice was non-significant. Therefore, Sesbania knockdown days of 35 DAS with seed rates of 75 
kg ha-1 were found suitable for controlling weeds and producing higher grain yield in DDSR. In 
addition, Pendimethalin fb tank mixture of Bispyribac Sodium and Ethoxysulfuron proved effective 
against diverse weed flora and for producing higher grain yield in DDSR, and Pendimethalin fb 
Bispyribac Sodium, Pendimethalin fb Ethoxysulfuron, and tank mixture of Bispyribac Sodium and 
Ethoxysulfuron were next better treatments for controlling weeds in DDSR.
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5?jf wfgsf] pTkfbsTj a[l4sf] nflu emf/kft Pp6f k|d'v r'gf}tL xf] . 5?jf wfgdf emf/kft lgoGq0f 
ug]{ tl/sfx?sf] d'Nof+sgsf] nflu b'O{ j6f cg';Gwfgx? b'O{ jif{ ;Dd jif]{ df};ddf If]qLo s[lif cg';Gwfg 
s]G›, k/jfgLk'/, af/fdf ul/Psf] lyof] . klxnf] cg';Gwfgdf 9}rf dfg]{ rf/j6f ldlt tyf wfgsf] rf/j6f 
lap b/nfO{ rf/ k6s bf]xf]of{O{ l:6«k Kn6 l8hfOgdf kl/If0f ul/Psf] lyof] eg] csf]{ cg';Gwfgdf ( 
j6f emf/kft Aoa:yfkg ug]{ tl/sf / @ j6f ;L8a]8 agfpg] tl/sf nfO{ rf/ k6s bf]xf]of{O{ l:6«k 
Kn6 l8hfOgdf kl/If0f ul/Psf] lyof] . klxnf] cg';Gwfg ul/Psf] v]tdf 9}rfnfO{ qmdzM 5/]sf] @! b]lv 
$@ lbg ;Dd dfbf{ / wfgsf] lap qmdzM @% b]lv !)) ls= u|f= k|lt x]= ;Dd k|of]u ubf{ emf/kftsf] 
3gTj / ;'Vvf tf}n qmdzM 36]sf] kfOof] . ;fy} 9}rfnfO{ #% / $@ lbgdf dfbf{ / wfgsf] lap &% / 
!)) ls= u|f= k|lt x]= sf] b/n] k|of]u ubf{ wfgsf] pTkfbg a9L ePsf] kfOof] . To:t} bf];|f] cg';Gwfgdf 
emf/kft gfzs ljiffbLx? dWo] k]+8ÞLd]yflng kl5 la:kfO{/Lj]s ;f]l8od / Oyf]S;L;Nkm'/f]gsf] ld>0f 
k|of]u ubf{ cGo ljiffbLsf] t'ngfdf emf/kftsf] 3gTj / ;'Vvf tf}n sd / wfgsf] pTkfbg a9L ePsf] 
kfOof] . cfly{s ljZn]if0f ubf{ k]+8ÞLd]yflng kl5 la:kfO{/Lj]s ;f]l8od / Oyf]S;L;Nkm'/f]gsf] ld>0f, 
k]+8ÞLd]yflng kl5 la:kfO{/Lj]s ;f]l8od, k]+8ÞLd]yflng kl5 Oyf]S;L;Nkm'/f]g / la:kfO{/Lj]s ;f]l8od / 
Oyf]S;L;Nkm'/f]gsf] ld>0f k|of]u ubf{ nfe nfut cg'kft a9L ePsf] kfOof] . t/ ;L8a]8 agfpg] tl/sfn] 
emf/kft Aoa:yfkg / wfgsf] pTkfbgdf c;/ u/]sf] kfOPg . t;y{, ;a} emf/kft Aoa:yfkg ljlw dWo], 
9}rfsf] v}/f] dnsf] nflu 9}rfnfO{ #% lbgdf dfbf{ / &% ls= u|f= k|lt x]= wfgsf] lap b/ k|of]u ubf{ ;'Vvf 
5?jf wfgsf] pTkfbg a9L kfO{of] . To;} ul/, k]+8ÞLd]yflng kl5 la:kfO{/Lj]s ;f]l8od / Oyf]S;L;Nkm'/f]g 
ld>0fsf] k|of]un] emf/kft lgoGq0fdf k|efjsf/L b]lvg'sf ;fy} ;'Vvf 5?jf wfgsf] pTkfbsTj j[l4sf] 
nflu cfly{s ?kn] ;an kfO{of] .   
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Identification of QTLs Associated with Dry Direct Seeding 
in Rice Using a Multiparent Mapping Population 

Shushil Raj Subedi (PLB-01P-2014), PhD 2021 
Department of Genetics and Plant Breeding 

(Chairperson of the Advisory Committee: Prof. Surya Kant Ghimire, PhD)

Rice is the major source of people’s livelihood, food security, income, and employment in Nepal. 
The transplanted puddled system of rice cultivation, despite having several benefits, is a highly 
labour-intensive, water and energy-intensive system. In the face of changing climatic conditions, 
a successful transition from puddled to dry direct-seeded rice (DDSR) cultivation system looks 
promising for the future. But the varietal development for dry direct-seeded rice has been neglected, 
and the quest for short-duration, short-statured, long-rooted, resistant to lodging, and early vigor 
varieties remains. A complex mapping population developed from five diverse parents was used 
to study the genetic basis of DDSR-related important traits. Phenotyping of the populations 
was done in the 2015 Wet Season (2015 WS) and 2016 Dry Season (2016 DS) in the upland 
farm field at the IRRI. Randomly sampled 450 F2 plants along with five parents and five checks 
were seeded directly in the dry field in 2015 WS. From 450 plants, 300 lines were selected and 
planted in 2016 DS along with parents and checks in an augmented design with two replications. 
Each line was phenotyped for roots and nutrient uptake traits (n=14), plant morphological traits 
(n=5), lodging resistance related traits (n=4), and yield and yield attributing traits (n=7). A total 
of 275586 SNPs were called from the GBS genotyping with a call rate of 80%, and minor allele 
frequency (MAF) of >5% (24306 SNPs) were used to estimate the genetic relationship. A genome-
wide association study was performed to identify significant marker-trait associations (MTAs) 
for traits enhancing rice adaptability to the dry direct-seeded rice (dry-DSR) system. The kinship 
values showed all the progenies are divided into two distinct major groups (aus and indica) and 
further subdivided into subgroups. The study identified 37 highly significant MTAs. The percent 
phenotypic variance explained by SNPs ranged from 9-92%. Among the 37 identified SNPs, 12 
were associated with the root morphological (nodal root, root hair length, root length density) and 
nutrients (N, P, Fe & Zn) uptake traits, 5 were associated with grain yield and yield attributing, and 
5 MTAs with lodging-related traits. Similarly, 5 SNPs were associated with morphological traits, 
and 9 were associated with seedling establishment traits. The SNPs associated with the seedling 
establishment traits identified in this study are in proximity to earlier identified candidate genes. 
A SNP on chromosome-2 was tightly associated with the SPAD (surrogate for leaf chlorophyll 
content). Significant phenotypic variations were found in the population and parents in both 
years. The significant positive correlation of grain-yield with seedling establishment traits, root 
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morphological and nutrient-uptake related traits, lodging related traits, and grain yield attributing 
traits pointed out the possibility of combining these traits to increase rice yield and adaptability 
under DDSR. The percentage difference of each trait between the pooled 30 high-yielding and 
30 low-yielding lines found a positive to negative range of difference, which determines that the 
large variation of traits showed importance in determining the yield, along with traits having larger 
differences. Seven promising progenies with better root morphology, nutrient-uptake, and higher 
grain yield were identified that can further be used along with the identified SNPs in genomics-
assisted breeding for DDSR. 

wfg g]kfnsf] k|d'v vfwfGg afnLsf] ;fy}, lhlasf]kfh{g, /f]huf/L / cfDbfgLsf] ;|f]tsf] ?kdf /x]sf] 5 . jLp 

Aof8 /fv]/, /f]kfO{ u/L v]tL ug]{ k|0ffnLdf kmfObf ePkgL, o; k|0ffnLdf Ifd, kfgL, ;do / zlQm 3]/} nfUg] 

u5{ . clxn]sf] a9lnbf] ;do / df};d kl/j{tgn] ubf{ v]t lxNofP/ /f]kfO{ k|0ffnLaf6 5?jf k|0ffnLdf wfg v]tL 

kl/j{tg x'g] b]lvG5 . t/ clxn];Dd 5?jf wfg k|0ffnLsf] pko'Qm wfgsf] hftsf] klg lasf; ePsf] 5}g h;df 

5?jf wfgsf] nfuL rflxg] laif]z u'0fx? l56f] kfSg], 5f]6f] prfO{, nfdf] h/f, g9Ng], rf8f] pdf/zlQm / k|f/lDes 

hf];kg cflb . ;'Vvf 5?jf wfgsf] laif]z u'0fx?sf]] cg'jf+lzs cfwf/ kQf nufpg lalaw u'0f ePsf ̂  j6f 5'§f 

5'§} wfgnfO{ cfdfafa'af6 hl6n dfglrq0f wfgsf] hg;+Vof lasf; u/L ;f] hg;+Vofsf] km]gf]6fOlk8 @)!% sf] 

aiff{ df};d / @)!^ sf] ;'Vvf df};ddf, cGt/fli6|o wfg cg';Gwfg s]Gb|sf] wfg v]tdf ul/of] . @)!% sf] aiff{ 

df};ddf b|f];|f] k':tfsf] $%) j6f af]6af6 5gf}6 u/LPsf wfgnfO{ 5?jf lalwaf6 ;'Vvf v]tdf 5l/of] h;df 

^ a6f cfdfa'af / rf/ j6f hfrsL wfgsf hft klg ;dfj]z u/Lof] . To:t} @)!^ sf] ;'Vvf df};ddf $%) 

a6f af]6af6 #)) j6f 5gf}6 u/LP/ @)!% h:t} l:ytLdf hfrsL wfg / afa' cfdf ;lxt cu'd]G6]8 l8hfOgdf 

b'O{ /]lKns];gdf nufOof] . hLgf]d ;+wg ;+w cWoogaf6 ;'Vvf 5l/g] wfgsf u'0fx? h;df h/f / dnvfb 

lng] Ifdtf -!$ u'0fx?_, afg:ktLs -% u'0fx?_, 9Ng] k|lt/f]wfTds -$ u'0fx?_, pTkfbg / pTkfbs ;xfos 

-& u'0fx?_ sf] larsf] leGgtf / ;x;+a+wsf] cWoog / dxTjk'0f{ u'0f lrlgg] ;+w (Marker-trait association)  
sf] klxrfg u/L ;'Vvf 5l/g] wfgsf] cg's'n k|of]u ug{' /x]sf] 5 . kl/If0f ul/Psf] wfgdf gftfsf] cfwf/ x]bf{ 

b'Oj6f k|d'v ;d'x -cfp; / OlG8sf_ df efu 5'l§Psf] kfOof] / k5L c? pk;d'xdf laeflht ePsf] kfOof] . 

o; cWoogaf6 @) j6f u'0fx?sf #& j6f dxTjk'0f{ u'0f laz]if ;+3 kTtf nfu]sf] 5 h;df unt vf]h b/ 

(false discovery rate) @)!% ;'Vvf ofddf )=@^$ b]vL #=^( × !)–$ ;Dd, @)!^ aiff{ ofddf  )=)##) b]vL 

!=@% × !)–$ ;Dd / b'a} aif{sf] cf};tdf )=)%#$ b]vL $=^) × !)–^ ;Dd /x]sf] kfOof] . SNPs sf] glthf 

cg';f/ km]gf]6fOlks leGgtf ( b]vL (@ Ü /x]sf] kfOof] . kl/lrt dxTjk'0f{ u'0f laz]if ;+w cGtu{t, !@ j6f 

laz]if u'0fx? h/fsf] cfs[tL;+u / kf]ifs tTj -gf=kmf], kmnfd / h:tf_ ;+u ;DalGwt, % j6f laz]if u'0fx? 

pTkfbg / pTkfbg ;xof]uL u'0fx? ;+u ;DalGwt, % j6f laz]if u'0fx? af]6 9Ng] k|lt/f]lw;+u ;DalGwt u'0fx?, 

% j6f laz]if u'0fx? af]6 cfs[tL u'0fx? -flag kftsf] sf]0f, flag kftsf If]qkmn / af]6sf] prfO{ _, ! j6f 

laz]if u'0f kftsf] xl/t (SPAD) ;DalGwt / ( j6f laz]if u'0fx? jLpsf] pdf/ zlQm / pdf/ hf];kg ;+u 

;DalGwt u'0fx? /x]sf] kfOPsf] 5 . oL kfOPsf laz]ift u'0fsf ;+3x? klxnf kQf nflu;s]sf pDd]b\jf/ hLg;+u 

lgs6df ePsf] kfOPsf] 5 . b'a} jif{df u/LPsf] kl/If0fdf km]gf]6flks u'0fx?df cfdfa'af / To;sf ;Gtltdf 



Directorate of Postgraduate Program, AFU 63

Compendium of PhD Research Abstracts 

dxTjk'0f{ leGgtf kfOPsf] 5 . kl/If0fsf] glthf cg';f/ pTkfbgsf] ;x;+DaGw, jLp :yfkgfy{ u'0fx?, h/f 

cfs[tL / kf]if0f tTjsf u'0fx?, g9Ng] u'0fx? / pTkfbg ;xfos u'0fx? ;+u ;sf/fTds / dxTjk'0f{ kfOof] . / 

oL u'0fx?sf] ;sf/fTds ;x;+DaGwaf6 ;'Vvf 5?jf wfgsf] hftdf pTkfbg a[l4 x'g] / 5?jf cg's'ntf a9fpg] 

;Dej b]lvPsf] 5 . pRr pTkfbg ePsfdf x/]s dxTjk'0f{ u'0fx? klg pRr /x]sf] kfOof] f b'O{ aif{sf] kl/If0faf6 

;ft j6f ;Gtltx? h;df h/f cfs[tL, kf]if0f tTj / pRr pTkfbg ePsf wfg kTtf nufOPsf] 5 h'g ;'Vvf 

5?jf k|0ffnLsf wfgsf] hft lasf; ug{ pkof]u ug{ ;lsG5 .
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Maximizing Productivity of Winter Maize through 
Improved Agro-Techniques 

Nav Raj Acharya (AGR-03P-2014), PhD 2021 
Department of Agronomy 

(Chairperson of the Advisory Committee: Prof. Shrawan Kumar Sah, PhD)

The productivity of maize is very low in western Nepal because of poor crop management. The 
agronomic management practices, such as date of planting, suitable varieties, appropriate plant 
densities, irrigation scheduling, and fertilizer management, were manipulated to improve the 
productivity of the winter maize. Three experiments were carried out from 2014 to 2016. In the 
first experiment, three planting dates, four maize hybrids, and three plant densities were tested 
in a strip-split plot design with three replications. In the second experiment, nutrient omission 
and irrigation levels were tested in split plot design with three replications to determine the site-
specific nutrient management dose and the effect of irrigation level on the productivity of winter 
maize. In the third experiment, site-specific nutrient management was compared with conventional 
methods of fertilizer management in the randomized complete block design with four replications. 
The data on growth, yield attributes, and yield were taken, analysed, and presented. The research 
results revealed that earlier planting on 20th October yielded higher than later planting on 5th and 
20th November. The maize hybrids Rampur Hybrid-2 performed better than Rampur Hybrid-4 
and Nutan (KH 101) but similar to maize hybrid Rajkumar. Similarly, higher plant densities, 8.3 
plants m-2 and 6.6 plants m-2, gave higher grain yield than 5.5 plants m-2. The result from the second 
experiment revealed that providing irrigation three times at the active vegetative (30-35 DAP), 
tasseling, and grain filling stage significantly increased the grain yield of maize as compared with 
only one irrigation at tasseling and two irrigations, one at the active vegetative stage and another 
at the tasseling stage. The nitrogen, phosphorus, and potassium uptake were significantly higher 
at three levels of irrigation than at single and two levels of irrigation. The grain yield was similar 
to the national recommended dose of fertilizer and 50% above the national recommended dose 
of fertilizer. The third experiment result revealed that site-specific nutrient management produced 
significantly higher yields than farmer fertilizer practices. The gross return, net return, and benefit 
cost ratio were better in site-specific nutrient management than the national recommended dose of 
fertilizer. In the western terai of Nepal, the variety Rampur Hybrid-2 with a plant density of 6.6 
plants m-2, planting in 20th October, produced higher grain yield. Similarly, irrigation at the active 
vegetative phase, tasseling and grain filling stage, and site-specific nutrient management improved 
nutrient uptake and grain yield. 
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g]kfnsf] klZrdL t/fO{df ds}sf] sd pTkfbg x'g'sf] k|d'v sf/0f ds} v]tLdf pko'Qm Joj:yfkg gx'g' xf] . jfnL 

Joj:yfkgsf tl/sfx? h:t}M jfnL nufpg] ;do, hft, lj?jfsf] 3gTj, l;rfO{ tyf plrt dnvfb Joj:yfkg 

u/L lxpFb] ds}sf] pTkfbsTjdf j[l4 ug'{ o; cWoogsf] d'Vo p2]Zo xf] . ds}sf] pTkfbsTj a9fpgsf] nflu 

# j6f k/LIf0fx? # jif{ ;Dd vh'/f, afFs]sf] ls;fgsf] v]t÷af/Ldf ;+rfng ul/of] . klxnf] k/LIf0fdf ds} 

/f]Kg] $ j6f ldlt, ds}sf $ j6f j0f{z+s/ hftx? / lj?jfsf] ljleGg # k|sf/sf 3gTjnfO{ # k6s bf]xf]¥ofO{ 

l:6«k–:KnL6 l8hfO{gdf k/LIf0f ul/Psf] lyof] eg] csf]{ k/LIf0f l;rfO{ lbg] # j6f tl/sf / /f;folgs dnsf] 

^ j6f dfqfnfO{ # k6s bf]xf]¥ofO{ :KnL6 Kn6 l8hfO{gdf :yfg ljz]if dnvfb Joj:yfkg kQf nufpgsf] nflu 

k/LIf0f ul/Psf] lyof] . To;}u/L t];|f] cg';Gwfgdf :yfg ljz]if dnvfb Joj:yfkgnfO{ k/Dk/fut tl/sfaf6 

ul/g] dn Joj:yfkg;+u t'ngf u/L $ k6s bf]xf]¥ofO{ k'0f{ Ans l8hfO{gdf k/LIf0f ul/Psf] lyof] . klxnf] 

cg';Gwfgdf rf8} /f]k]sf] ds} -@) cS6f]a/_ df l9nf] u/L /f]k]sf] -% / @) gf]e]Da/_ df eGbf pNn]Vo ?kdf 

a9L pTkfbg kfO{of] . j0f{z+s/ hftx? dWo]df /fdk'/ xfO{lj|8–@ / /fhs'df/sf] pTkfbg cGo xfO{lj|8 /fdk'/ 

xfO{lj|8–$ / g'tg -s]=Pr=!)!_ sf] eGbf pRr kfO{of] . a9L 3gTjsf] af]6 ;+Vof -*=# / ^=^ k|lt ju{ ld6/_ 

df nufO{Psf] ds}af6 sd 3gTjdf nufO{Psf] ds} -%=% k|lt ju{ ld6/_ sf] eGbf a9L pTkfbg eof] . To;}u/L 

bf];|f] cg';Gwfgdf ds} /f]k]sf] #)–#% lbg kl5, wfg rd/ lgisg] ;do / bfgf el/g] ;do u/L # k6s lbPsf] 

l;rfO{n] wfg rd/ lgisg] ;dodf Ps k6s / ds} /f]k]sf] #)–#% lbg kl5 / wfg rd/ lgisg] ;dodf 

b'O{ k6s lbPsf] l;rfO{n] eGbf ds}sf] pTkfbg pNn]Vo a9L ePsf] kfO{of] . gfO{6«f]hg, km:kmf]/; / kf]6fl;od 

lng ;Sg] Ifdtf klg l;rfO{ Ps k6s / b'O{ k6s ug]{ eGbf tLg k6s ubf{ a9L b]lvof] . l;kmfl/; dfqf / 

l;kmfl/; dfqf eGbf %) k|ltzt a9L dn /fVbf ds}sf] pTkfbg a/fa/ kfO{of] . t];|f] cg';Gwfgdf ls;fgsf] 

dnvfb Joj:yfkg ljlw eGbf :yfg ljz]if dn Joj:yfkg ubf{ ds}df pTkfbg pNn]Vo dfqfdf a9L ePsf] 

kfO{of] . /fli6«o l;kmfl/; dnvfbsf] dfqf eGbf :yfg ljz]if dn Joj:yfkg ubf{ s'n k|ltkmn, z'4 k|ltkmn 

/ nfe nfut cg'kft /fd|f] ePsf] kfO{of] . To;}u/L ls;fgsf] dn lbg] tl/sf / cGo k/Dk/fut dnvfb 

Joj:yfkgsf] t'ngfdf :yfg ljz]if dnvfb Joj:yfkgsf] &% k|ltzt dfq} lbbf klg ds}sf] pTkfbg p:t}p:t} 

kfO{of] . g]kfnsf] klZrd t/fO{df lxpFb] ds} sflQ{ssf] klxnf] xKtf leq /f]Kg'sf] ;fy} /fdk'/ xfO{lj|8–@ hftsf] 

^=^ j6f lj?jf k|lt ju{ ld6/ nufpbf pTkfbg a9fpg ;lsG5 . ;fy} # k6s l;rfO{ Pj+ :yfg ljz]if dnvfb 

Joj:yfkg ;d]tsf] k|uf]u ubf{ pTkfbgdf j[l4 x'G5 .   
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Enhancing Nitrogen Use Efficiency and Productivity of Lowland 
Rice (Oryza sativa L.) Under Rainfed Condition in Nepal 

Bandhu Raj Baral (SSC-01P-2016), PhD 2021 
Department of Soil Science and  Agri-engineering 

(Chairperson of the Advisory Committee: Prof. Keshab Raj Pande, PhD)

Nitrogen use efficiency (NUE) and productivity of rice under rainfed condition is very low in 
Nepal. Both NUE and productivity could be affected by fertilizer and crop management practices, 
soil types, and climatic conditions. In general, farmers’ fertilizer application in Nepal is low and 
imbalanced compared to other South Asian countries. Household survey research was conducted 
using a semi-structured questionnaire and focus group discussions to know the farmers’ fertilizer 
management practices. Survey confirmed that farmers’ fertilizer application was imbalanced 
with a higher amount of phosphorus (P2O5) fertilizer and a lower amount of nitrogen (N) and 
potassium (K2O) compared to the recommended practice. In this context, two field experiments 
were conducted to increase NUE and yields using an improved placement method and the right 
timing of application for different rice varieties under rainfed conditions. The first field experiment 
was conducted from 2017 to 2019 at Khajura, Banke, Nepal, to determine the effective method of 
N fertilizer application across rice varieties. The experiment was conducted in a split-plot design 
with three replications. Treatments were three rice varieties (Arize 6444, Radha-4, and Sukkha 
Dhan-3) as main plots and five N fertilizer treatments (control, broadcast prilled urea at 78 kg N 
ha-1, deep placement of prilled urea at 78 kg N ha-1, urea briquette deep placement at 78 kg N ha-1, 
and recommended rate of prilled urea at 100 kg N ha-1 with broadcast application) as subplots. 
Grain yield was affected by both rice variety and N fertilizer treatments. Arize 6444 produced a 
higher grain yield (6.0 t ha-1, 22% higher) than Sukkha Dhan-3(4.9 t ha1). Urea briquette deep 
placement produced a higher yield (6.7 t ha1, 5% and 22% higher) than recommended prilled urea 
100 kg N ha-1 broadcasted and prilled urea deep placement at 78 kg N ha-1. The urea briquette 
deep placement increased apparent N recovery (44%), agronomic NUE (40%), partial factor 
productivity of N (34%), and N utilization efficiency (50%) compared to the recommended 
practice. Higher residual soil N was observed in the urea briquette deep-placed treatment, and 
that increased the grain yields of the succeeding wheat crop. These results confirmed that UBDP 
is the better N management treatment. The second field experiment was conducted to determine 
the right time of N application and precision N management technologies on increasing NUE and 
yields. Nine fertilizer treatments, including Green Seeker optical Sensor (GS), Soil Plant Analysis 
Development (SPAD), Leaf Color Chart (LCC), and their combinations with basal application of N 
at 25 kg ha-1, urea briquette deep placement (UBDP), the recommended practice (RP), and control, 
were arranged in a RCB design with three replications. Among the treatments, UBDP produced 
the highest grain yield (6.80 t ha-1). GS, UBDP, and LCC treatments reduced N rate by 54 %, 
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22%, and 21%, respectively, compared to RP. Similarly, GS treatment produced higher agronomic 
NUE (93%), partial factor productivity of N (117%), and apparent N recovery (45%) compared 
to RP. This study suggests that the application of N, either by urea briquette deep placement or by 
using GS as a decision support tool save more N without compromising grain yields of rice under 
rainfed conditions.

cfsfz] jiff{sf] e/df v]tL ul/g] wfg jfnLsf] g]kfndf pTkfbsTj Hofb} Go'g /x]sf] 5 . pTkfbsTj nfO{ c;/ 
kfg]{ sf/0fx?df df6f]sf] pj{/fzlSt, vfBtTj Joj:yfkg, xfjfkfgL, jfnL Joj:yfkg 5g\ / oL dWo vfBtTj 
Joj:yfkg k|d'v xf] . s[ifsx?sf] dnvfB Joj:yfkg cj:yf cWofgsf nflu g]kfnsf] afs] lhNnfdf k|ZgfjfnL 
cGt/jftf{ ljlw jf6 ul/Psf] Ps 3/w'/L ;j]{If0f cg';Gwfg cg';f/ s[ifsx?n] wfgafnLdf km:kmf]/;o'tm dn 
l;kmfl/; dfqf eGbf al9 t/ gfO6«f]hg / kf]6f;tTjo'tm dnsf] dfqf l;kmfl/; dfqf eGbf sd k|of]u u/]sf] 
kfOof] . cfsfz] jiff{sf] e/df v]tL ul/g] wfg jfnLsf] nflu gfO6«f]hgsf] /fVg] k|efjsf/L ljlw ktf nufpg 
;g\ @)!& b]lv @)!( ;Dd g]kfnsf] afs] lhNnfsf] vh'/f sf] kf+uf] lrD6fOnf] bf]d6 df6f]df tLg j6f wfgsf 
hftx? -P/fOh ^$$$, /fwf–$ / ;'Svf wfg–#_ nfO{ d'Vo Kn6df / kFfrj6f gfO6«f]hg dnvfB pkrf/x? 
-gfO6«f]hg gxfn]sf], bfgfbf/ o'l/of 5¿jf ljlwdf &* s]=hL gf= k|lt x]= / !)) s]=hL= gf= k|lt x]=, ulx/f]df 
o'l/of /fVg] lalw cGt/ut bfgfbf/ o'l/ofaf6 &* s]=hL= gf= k|lt x]= / o'l/of rSsL ulx/f]df /fVg] lalwaf6 
&* s]=hL= gf= k|lt x]=_ ;aKn6df /flv lr/f kn6 l8hfOgdf tLg k6s bf]]x¥ofP/ ul/Psf] v]tjf/L kl/If0f 
cg';f/ wfg P/fOh ^$$$ hftsf] wfgn] ;a} eGbf jl9 pTkfbg -&=)) 6g k|lt x]=_ lbPsf] kfOof] eg] 
dnvfBdf o'l/of rSsL ulx/f] df /fv]sf]n] ;a} eGbf jl9 pTkfbg -^=&! 6g k|lt x]=_ lbPsf] kfOof] . rSsL 
o'l/of ulx/f]df /fv]sf]df gfO6«f]hg l/sf]j/L -$$Ü_, jfnL gfO6«f]hg k|of]u Ifdtf -$)Ü_, gfO6«f]hg cf+lzs 
cf}z pTkfbsTj -#$Ü_ / gfO6«f]hg k|of]u Ifdtf -%)Ü_ l;kmfl/z ljlwn] eGbf al9 kfOof] eg] wfg sf6]kl5 
df6f]df /x]sf] cjz]if hDdf  gfO6«f]hgsf] dfqf ;j} eGbf jl9 klg wfgdf o'l/of rSsL ulx/f]df /fVf]sf] Kn6df 
kfOof] / o;n] kl5Nnf] jfnL ux'sf] pTkfbg j9fPsf] kfOof] . o;} wfgjfnLdf s'g ;dodf slt gfO6«f]hg lbg] 
eGg] kTff nufpg, Joj:yfkgsf lk|l;hg ljlwx? nfO pkrf/x?sf] ?kdf qmdzM u|Lg lzs/ cf]lK6sn ;]G;/ 
-hL=P;=_, ;f]On KnfG6 PgfnfO;L; 8]e]nf]kdG6 -:Kof8_, /+lug kft rf6{ -Pn=;L=;L=_ / logLx?sf] ;fydf @% 
s]=hL= gf= k|lt x]= a];n lbPsf], o'l/of rSsL ulx/f]df /fv]sf] &* s]=hL= gf= k|lt x]= b/n], l;kmfl/; lalw !)) 
s]=hL= gf= k|lt x]= / gfO6«f]hg gxfn]sf]  nfO{ tLg rf]6L bf]]x¥ofO{ /fG8Þf]dfOh aNs l8hfO{gdf ul/Psf] v]taf/L] 
kl/If0fdf o'l/of rSsL ulx/f]df /fv]sf] ljlwaf6 ;a}eGbf al9 pTkfbg -^=*) 6g k|lt x]=_ kfOof] . hL=P;=, 
o'l/of rSsL ulx/f]df /fVg] / Pn= l;=l;= sf] k|of]un] l;kmfl/; ljlw sf] t'ngfdf gfO6«f]hg dnvfB %$Ü, @@Ü 
/ @!Ü qmdz art u/fPsf] kfOof] . hL=P;=sf] k|of]un]] afnL gfO6«f]hg k|of]u Ifdtf -(#Ü_, gfO6«f]hg cf+lzs 
c+z pTkfbsTj -!!&Ü_ / gfO6«f]hg l/sf]j]/L -$%Ü_ l;kmfl/; ljlwsf] t'ngfdf a9fPsf] kfOof] . lgisif{df, 
afs] lhNNffsf s[ifsx?n] gfO6«f]hg dn l;kmfl/; u/]sf] eGbf sd xfn]sf] kfOof] . cfsfz] jiff{sf] e/df v]tL 
ul/g] wfg jfnLsf] nflu o'l/of rSsL ulx/f]df /fVg] ljlw /fd|f] kfOof] / gfO6«f]hg dn /fVg lg0f{o ;xof]uL 
pks/0fsf] ?kdf hL=P;= /fd|f]] kfOof] .
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Productivity and Profitability of Rice-Wheat Cropping System under 
Conservation Agriculture Practices in Western Terai of Nepal 

Himal Prasad Timilsina (AGR-01P-2017), PhD 2022 
Department of Agronomy 

(Chairperson of the Advisory Committee: Prof. Santosh Marahatta, PhD)

The sustainability of the rice-wheat system is under threat because of deteriorating soil health and 
declining profitability. To evaluate the productivity and profitability of rice-wheat cropping systems 
under conservation agriculture and conventional agriculture, field experiments were conducted 
at the National Wheat Research Program, Bhairahawa, Rupandehi, Nepal, during 2018/19 and 
2019/20. In wheat, three levels of tillage method (Surface seeding, Zero tillage, Conventional 
tillage) as vertical factor, two levels of residue management (Residue removed, Residue retention) 
as horizontal factor and three levels of N: P2O5: K2O dose [National recommended dose (NRD) 
100:50:50 kg ha-1, 25% higher than NRD, and farmer’s practice dose (80:40:15 kg ha-1)] as sub-
plot factor were experimented in strip-split-plot design with three replications. Similarly, in rice, 
three levels of crop establishment methods (Unpuddled transplanting, Zero-till direct seeding, 
Puddled transplanting) as a vertical factor and two levels of residue management practice (Residue 
removal, Residue retention) as a horizontal factor were experimented in strip plot design with 
nine replications. Surface-seeded wheat was followed by (fb) unpuddled transplanted rice, 
zero-till wheat was fb zero-till direct-seeded rice, and conventionally till wheat was fb puddled 
transplanted rice. The data on crop growth, yield attributes, yield, economics, soil properties, 
and soil nutrients were collected. The research results showed that the system productivity was 
not significantly affected by tillage methods and residue management, but nutrient management 
practices significantly affected the system yield. The 25% higher NRD of wheat fb NRD of rice 
(100:30:30 kg ha-1 N: P2O5:K2O) produced significantly higher system yield (6231 kg ha-1) than 
NRD of wheat fb NRD of rice, whereas the farmer’s practice dose of wheat fb NRD of rice 
produced the least yield. The system cost of production was higher in conventionally till wheat 
fb puddled transplanted rice (NRs. 155417 ha-1), which was 25.93% higher than surface-seeded 
wheat fb unpuddled transplanted rice and 59.36% higher than zero-till wheat fb zero-till direct-
seeded rice. The system gross income was not significantly affected by tillage methods, but the 
net income was significantly higher (NRs. 113908 ha-1) in zero-till wheat fb zero-till direct seeded 
rice than conventionally till wheat fb transplanted rice. The zero-till wheat fb zero-till direct-
seeded rice produced significantly higher B:C ratio (2.16) than surface-seeded wheat fb unpuddled 
transplanted rice (1.71) and conventionally till wheat fb puddled transplanted rice (1.27), where 
surface-seeded wheat fb unpuddled transplanted rice also produced significantly higher B:C ratio 
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than conventionally till wheat fb puddled transplanted rice. The residue management had no 
significant effect on system gross income, net income, and B:C ratio. The 25% higher than NRD 
of wheat fb NRD of rice had produced significantly higher system gross income, and net income 
than NRD and farmer’s practice dose of wheat fb NRD of rice, whereas the B:C ratio was not 
significantly affected by nutrient management. The soil bulk density significantly increased in 
conventional practices as compared to conservation practices, but there were non-significant effect 
of crop establishment methods, residue, and nutrient management on soil moisture, organic matter, 
and available soil nutrients. These results revealed that the conventional tillage practices can be 
replaced with CA-based practices without significant yield loss in the rice-wheat cropping system. 
The addition of 25% higher than the nationally recommended dose of N: P2O5: K2O in wheat can 
increase the system yield. The zero-tillage wheat followed by zero till direct seeded rice helps to 
increase the profitability of the rice-wheat cropping system, as it decreases the cost of production 
significantly as compared to conventional practices. 

a9bf] pTkfbg vr{ / lau|bf] df6f]sf] :jf:Yosf] sf/0fn] ubf{ wfgux'+ afnL k|0ffnLsf] k/Dk/fut cEof; sd 

lbuf] / sd gfkmfd'ns x'+b} uO/x]5 . ;+/lIft s[lifdf cfwfl/t cEof; -z'Go / yf]/} vghf]t_ / k/Dk/fut 

cEof; -;3g vghf]t_ n] wfg ux'+ afnL k|0ffnLsf] pTkfbsTj / gfkmfcfh{gdf kfg]{ k|efjnfO{ d'Nof+sg ug{sf] 

lglDt /fli6«o ux'+ jfnL cg';Gwfg sfo{s|d, e}/xjf, ?kGb]xL, g]kfndf O{=;+= @)!*÷!( / @)!(÷@) df v]lto 

kl/If0fx? ul/Psf] lyof] . ux'+df # txsf vghf]t ljlw -;txdf 5g]{, lh/f] l6n d]l;g k|of]u ug]{, ;3g vghf]t_, 

@ txsf] k/fn Joj:yfkg -k/fn x6fpg], k/fn /fVg]_ / # txdf dnvfB Joj:yfkg -l;kmfl/; ul/Psf] dfqf 

gfO6«f]hgMkm:kmf]/;Mkf]6f; !))M%)M%) s]=hL= k|=x]=, l;kmfl/; ul/Psf] eGbf @%Ü a9L !@%M^@=%M^@=% s]=hL= 

k|= x]=, ls;fgn] cEof; u/]sf] dfqf *)M$)M!% s]=hL= k|=x]=_ nfO{ :6«Lk :KnL6 Kn6 cg';Gwfg ljlwdf # j6f 

/]lKns];g x'g] u/L cg';Gwfg ul/of] . To;}u/L, wfgdf, # txsf afnL :yfkgf ljlw -lxnf] gkf/Lsg a]gf{ /f]Kg], 

lh/f] l6n d]l;g k|of]u u/L l;w} aLp /f]Kg], lxnf] kf/]/ a]gf{ /f]Kg]_ / @ txsf 5\jfnL Joj:yfkg -5\jfnL x6fpg], 

5\jfnL /fVg]_ nfO{ :6«Lk Kn6 cg';Gwfg ljlwdf gf} j6f /]lKns];g x'g] u/L cg';Gwfg ul/of] . 5?jf ljlw k|of]u 

ul/Psf] Kn6df lxnf] gagfOsg wfgsf] a]gf{ /f]lkof], lh/f] l6n d]l;g k|of]u u/]/ ux'+ 5/]sf] Kn6df d]l;gk|of]u 

u/]/} wfgsf] aLp l;w} /f]lkof], ;3g vghf]t u/L ux'+ /f]lkPsf] Kn6df lxnf] agfP/ wfgsf] a]gf{ /f]lkof] . jfnLsf] 

a[l4, pTkfbg ;'rf+sx?, pTkfbg, pTkfbgsf] cfly{s ljZn]z0f, kf]ifs tTjsf] pknAwtf / df6f]sf] u'0f:t/ af/] 

tYof+sx? ;+sng ul/Psf] lyof] . cg';Gwfgsf] kl/0ffdn] b]vfp5 ls, wfgux'+ jfnL k|0ffnLsf] pTkfbsTjnfO{ 

vghf]t k|ljlw / k/fn÷5\jfnL Joj:yfkgn] tYo+flso?kdf km/s kf/]g . t/ dnvfB Joj:yfkgn] wfgux'+ 

jfnL k|0ffnLsf] pTkfbsTjdf tYof+lso?kdf km/s kf/]sf] kfOof] . ux'+df l;kmfl/; dfqf eGbf @%Ü a9L / 

wfgdf l;kmfl/; dfqf -!))M#)M#) s]=hL= k|=x]= gf=km=kf]=_ k|of]u ubf{ wfg ux'+ k|0ffnLsf] pTkfbg -^@#! ls=uf|= 

k|=x]=_ ux'+ / wfgdf l;kmfl/; dfqf tyf ux'+df ls;fgsf] cEof; dfqf / wfgdf l;kmfl/; dfqf k|of]u u/]sf]df 

eGbf tYof+lso ?kdf a9L b]lvof] . hxf+ wfg / ux'+ b'a}df l;kmfl/; dfqf k|of]u ubf{ ux'+df ls;fgsf] cEof; 

dfqf / wfgdf l;kmfl/; dfqf k|of]u u/]sf]df eGbf tYof+sLo?kdf k|0ffnLsf] pTkfbg a9]sf] kfOof] . k/Dk/fut 
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cEof;df wfgux'+ k|0ffnLsf] pTkfbg vr{ -g]?= !%%$!&=)) k|=x]=_ ux'+df 5?jf ljlw / lxnf] gagfOsg wfgsf] 

a]gf{ /f]k]sf]dfeGbf @%=(# Ü a9L nfUof] eg] lh/f] l6n d]l;g 4f/f b'a} wfg / ux'+ nufpbf eGbf %(=#^Ü a9L 

nfUof] . vghf]t ljlwsf] km/sn] wfgux'+ k|0ffnLsf] s'n cfDbfgLdf tYof+lso?kdf km/s kf/]g . t/ v'bgfkmfeg] 

lh/f] l6n d]l;g 4f/f b'a} wfg / ux'+ nufpbf -g]=?= !!#()*=)) k|=x]=_ tYof+lso?kd} k/Dk/fut cEof;4f/f 

nufOPsf]df eGbf a9L kfOof] . lh/f] l6n d]l;g4f/f wfg / ux'+ b'a} nufpbf s'ncfDbfgL / nfutsf] cg'kft 

-@=!^_ ux'+ 5?jf ljlwdf / wfg lxnf] gagfOsg a]gf{ /f]k]sf]df -!=&!_ / k/Dk/fut tl/sfn] nufOPsf] 

wfg / ux'+df -!=@&_ eGbf tYof+lso b[li6sf]0fdf a9L kfOof] . k/fn÷5\jfnL Joj:yfkgn] wfgux' k|0ffnLsf] 

s'ncfDbfgL, v'bgfkmf / s'ncfDbfgL / nfutsf] cg'kftdf tYof+lso b[li6sf]0fn] km/s kf/]sf] b]lvPg . ux'+df 

gf=km=kf]= sf] l;kmfl/; dfqfeGbf @%Ü a9L / wfgdf l;kmfl/; dfqf k|of]u ubf{ k|0ffnLsf] s'ncfDbfgL / 

v'bgfkmf wfg / ux'+ b'a}df l;kml/; dfqf / ux'+df ls;fgsf] cEof; dfqf / wfgdf l;kmfl/; dfqf k|of]u u/]sf]df 

eGbf tYof+lso?kd} a9L kfOof] . t/ s'ncfDbfgL / nfutsf] cg'kftdf dnvfB Joj:yfkgn] tYof+lso?kdf 

km/s kf/]sf] b]lvPg . ;+/lIft s[lifdf cfwfl/t cEof;dfeGbf k/Dk/fut cEof;df df6f]sf] yf]s 3gTj 

tYof+lso?kdf a9L ePsf] kfOof] . t/ vghf]t ljlw, k/fn÷5\jfnL Joj:yfkg / dnvfB Joj:yfkgn] df6f]sf] 

lr:ofg, k|f+ufl/s kbfy{sf] dfqf / df6f]df pknAw vfBtTjdf tYof+lso b[li6sf]0fn] km/s kf/]sf] b]lvPg . oL 

kl/0ffdx?n] b]vfp5g ls, wfgux'+ jfnL k|0ffnLsf] k/Dk/fut cEof;nfO{ pTkfbgdf tYof+lso b[li6sf]0fn] s'g} 

km/s gkf/Lsg} ;+/lIft s[lifdf cfwfl/t cEof;x?n] k|lt:yfkg ug{ ;lsG5 . ux'+df l;kmfl/; ul/Psf] dfqf 

eGbf @%Ü a9L gf=km=kf]= k|of]u u/]/ wfgux'+ jfnL k|0ffnLsf] pTkfbgnfO{ a9fpg ;lsG5 . lh/f] l6n d]l;g4f/f 

wfg / ux'+ nufpgfn] k|0ffnLsf] gfkmfcfh{gnfO{ a9fpg ;xof]u u5{ lsgls o;df pTkfbg nfut k/Dk/fut 

cEof;df eGbf tYof+sLo?kd} sd x'G5 .   
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Improving the Seed Yield and Quality of Egyptian Clover (Trifolium alexandrinum 
L.) through Varied Management Practices in Mid-Western Terai of Nepal

Ram Prasad Ghimire (ANU-01P-2015), PhD 2022 
Department of Animal Nutrition and Fodder Production 

(Chairperson of the Advisory Committee: Prof. Naba Raj Devkota, PhD)

Low level of productivity and substandard quality indicators are the major problems of Egyptian 
clover seed production in Nepal. To deal with this situation, scientific studies were done, including 
a social survey, in order to identify the major problems at the farm level to generate appropriate 
technologies. Experiments were done at the Regional Agricultural Research Station (RARS), 
Khajura, Banke, Nepal, with the objectives to identify the most tangible factors associated with 
the seed production and determine their contribution that were also simultaneously conducted at 
the farmers’ field. The experiment in the first year was conducted by using three factors (date of 
sowing, irrigation application, and sprays of plant bio-regulators) using Randomized Complete 
Block Design (RCBD) in a factorial arrangement with four replications for each treatment. The 
second-year experiments were executed at the station and also at the farmer’s field, with the use 
of four irrigation schemes, three levels of foliar sprays of plant bio-regulators. The first year’s 
results had confirmed November 10 as the better sowing date in terms of seed yield (0.809 t ha-1), 
biological yield (8.32 t ha-1), and number of inflorescence m-2, along with better seed quality. The 
results from the second-year experiments revealed three and four irrigations, the most appropriate 
for higher seed yield (0.99 and 0.93 t ha-1 at on-station, respectively, and 0.87 and 0.85 t ha-1 at 
on-farm, respectively). Likewise, the seed yield of 0.89 and 0.94 t ha-1 at on-station and 0.79 and 
0.85    t ha-1 at on-farm were obtained by two and three sprays of plant bio-regulators, respectively, 
without significant alteration in days taken to seed maturity and biological yield. The results of 
these experiments thus clearly revealed that the November 10 could be the appropriate date of 
sowing compared to November 25, and three times irrigations (@ 666.67 kilolitres of water ha-1) 
at 15 days intervals after taking one cut at 60 days after sowing along with three times foliar sprays 
of plant bio-regulators (P2O5 @ 2 kg ha-1 + KNO3 @ 4 kg ha-1) at 7 days interval in pre-flowering 
stage could significantly improve the seed yield and quality of Egyptian clover. 

aLpmsf] pTkfbsTj / u'0f:t/ Go"g x'g' g} g]kfndf O{lhlK;og Snf]e/ -al;{d Snf]e/_ 3fF;sf] aLpm pTkfbgsf 
d'Vo ;d:ofx?sf ?kdf /x]sf]n] o;sf] ;Daf]wg ug{sf] nflu s[ifssf k|fyldstfx? kQf nufO{ k|ljlw ljsf; 
ug]{ p2]Zon] o;sf ks]6 If]qx?df r/0fa4 ?kdf ;fdflhs ;j{]If0f / h}ljs cg';Gwfg kl/If0fx? ul/Psf] 
lyof] . klxnf] jif{df af+s] / alb{of lhNnfx?df ;fdflhs–cfly{s cWoog kZrft If]lqo s[lif cg';Gwfg s]G›, 
vh'/f, afFs]sf] cg';Gwfg :yndf cg';Gwfg kl/If0f u/L o;df a9L k|efj kfg{] sf/stTjx?sf] 5gf]6 ug{] 
qmddf aLpm 5g{] ldlt, l;+rfO{ Joj:yfkg / KnfG6 afof]/]u'n]6/ -la?jfsf] h}ljs lgofds /;fog_ x?sf] kl/If0f 
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ul/Psf] lyof] . bf];|f] jif{sf] cg';Gwfg kl/If0f rflxF l;+rfOsf rf/ :t/x? -Psk6s, b'O{ k6s, tLg k6s / rf/ 
k6s_ /  KnfG6 afof]/]u'n]6/ 5/fO{sf tLg :t/x? -Psk6s, b'O{ k6s / tLg k6s_ u/L o;nfO{ /]G8f]dfOH8 
slDKn6 Ans l8hfOgsf] km\ofs6f]l/on Joj:yfkgdf tLg k6s k'g/fj[lQ u/L ul/Psf] lyof] . klxnf] jif{sf] 
cg';Gwfg kl/If0fx?sf] glthfnfO{ x]b{f gf]e]Da/ !) tfl/vdf aLpm 5b{f aLpmsf] pTkfbsTj -)=*)( 6g k|lt 
x]S6/_ nufotsf glthfx? /fd|f] kfO{Psf] lyof] .  bf];|f] jif{sf] cg';Gwfg kl/If0fdf rflx+ clGtd 3fF; s6fO{ kl5 
tLg jf rf/ k6ssf] l;+rfO{n] aLpmsf] pTkfbsTj cg';Gwfg s]G›  / s[ifssf] v]taf/Ldf b'j} 7fpFdf pNn]Vo 
?kdf j[l4 x'gsf] ;fy} h}ljs pTkfbg, aLpmsf] u'0f:t/, !)))–bfgfsf] tf}n, k|lt ju{ ld6/df km"nsf] ;+Vof, 
k|lt km"n aLpmkqsf] ;+Vofdf klg pNn]Vo ;'wf/ ePsf] kfOof] . To;}u/L, KnfG6 afof]/]u'n]6/ 5/fO{sf] xsdf 
b'O{ jf tLg k6ssf] 5/fO{n] b'j} cg';Gwfg :ynx?df pNn]Vo /fd|f] glthf kfOof] . cg';Gwfg kl/If0fsf] k|fKt 
glthfaf6 s] k|i6 x'G5 eg] al;{d 3fF;sf] aLpm gf]e]Dj/ !) tfl/vdf 5b{f, aLpm 5/]sf] ^) lbgdf Psk6s 
3fF; s6fO{ lnO{;s]kl5 ^^^=^ lsnf]ln6/ k|lt x]S6/sf] b/n] !%–!% lbgsf] km/sdf tLg k6s l;+rfO{ ub{f / 
km"n km"Ng' eGbf l7s cl3b]lv &–& lbgsf] km/sdf # k6s KnfG6 afof]/]u'n]6/ 5bf{ al;{dsf] aLpmsf] pTkfbsTj 
/ u'0f:t/ b'j}df pNn]Vo ;'wf/ ug{ ;lsG5 .
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Production Performance of Sakini and Giriraj Chickens 
through Supplement of Poultry Biosa as Feed Additive 

Damodar Neupane (LPM-01P-2016), PhD 2022 
Department of Livestock Production and Management 

(Chairperson of the Advisory Committee: Prof. Dainik Bahadur Nepali Karki, PhD)

The research was conducted at the Swine and Avian Research Program of Nepal Agricultural 
Research Council, Khumaltar, Lalitpur, Nepal. The research was conducted from September 2016 
to June 2019 using a Randomized Complete Block Design (RCBD).  There were 8 treatments, each 
with 4 replications, with 14 chickens in each replication. The main objective of the research was to 
evaluate the effect of supplementary probiotics (Poultry Biosa) on the productive performance of 
Sakini and Giriraja breeds of chickens, aiming to recommend a comprehensive probiotic feeding 
protocol as a feed additive. The probiotics (Poultry Biosa) were used with the dose levels of 0, 5, 10, 
and 15 ml/kg feed in different treatment groups in Sakini and Giriraja breeds of Chickens. Findings 
revealed that compared to different age groups and probiotic use groups, probiotic treatment 
groups had lower feed intake, higher weight gain, and a higher rate of conversion of feed to meat 
(FCR). Similarly, the disease resistance (with the decreased presence of Salmonella enteritidis in 
the case of use of poultry biosa) and the quality of eggs and meat were also improved. Likewise, 
treatments using poultry biosa had 22 to 30 percent less cholesterol in the blood whereas10-15 ml 
probiotic/kg mixed in the feed was most effective compared to the other doses. Therefore, it can be 
concluded that using the probiotic as a feed additive could be more suitable for Sakini and Giriraja 
breeds in terms of enhancing productive performance through sound health and effective use of 
feeds, so as to make this farming more profitable.

of] cg';Gwfg g]kfn s[lif cg';Gwfg kl/ifb\ cGtu{t /x]sf] a+u'/ tyf s'v'/f cg';Gwfg sfo{qmd, v'dn6f/, 
nlntk'/ g]kfndf ul/Psf] xf] . cg';Gwfg ;g\ @)!^ sf] ;]K6]Da/af6 ;g\ @)!( sf] h"g dlxgf ;Dd ¥of08f]dfOH8 
sDKnL6 Ans l8hfOg -cf/=;L=la=8L=_ af6 ul/Psf] xf] . cg';Gwfgdf cf7 k|sf/sf k|f]afof]6Lssf pkrf/ ljwL 
/ k|To]s pkrf/ ljwLdf rf/j6f /]KnLs];g ;dfj]z ul/Psf] / k|To]s cg';Gwfg PsfO{df  ;ftj6f efn] / 
;ftj6f kf]yL u/L hDdf !$ j6f s'v'/fx? /flvPsf] lyof] . of] cg';Gwfgsf] d'Vo p2]Zo  ;fsLgL / lu/L/fhf 
hftsf s'v'/fdf k|f]afof]l6s k|of]u ubf{ pTkfbg Ifdtfsf] d"Nof+sg ug]{ / k|f]afof]6LsnfO{ s'v'/fsf] bfgfdf 
k|of]u ug]{ dfqf tyf ljwLsf] l;kmfl/; ug'{ /x]sf] lyof] . of] cg';Gwfgdf k|f]afof]6Lssf] ?kdf  kf]N6«L laof];f 
bfgfdf ),%,!) / !% ld=nL=÷s]=hL= sf b/n] 5'6\6f–5'6\6} ;d"xdf k|of]u ul/Psf] lyof] . of] cg';Gwfgaf6 
k|fKt glthf cg';f/ k|f]afof]l6s k|of]u u/]sf ;d"xsf s'v'/fx?  k|f]afof]l6s  k|of]u gul/Psf] s'v'/fx? eGbf 
t'ngfTds ?kdf bfgf vkt sd, tf}n a[l4b/ Hofbf / bfgfnfO{ df;'df ?kfGt/0f ug]{ b/ Hofbf kfO{of] . To;} 
u/L] /f]u k|lt/f]wL Ifdtf -kf]N6«L laof];fsf] k|of]un] ;fNdf]g]nf OG6]/L6fO8L; sf] dfqf 36]sf]_ / s'v'/fsf] c08f 
/ df;'sf] u'0f:t/ a9]sf] kfO{of] . To;}u/L kf]N6«L laof];fsf] k|of]u ul/Psf] s'v'/fsf] /utsf] hf+r ubf{ kf]N6«L 
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laof];fsf] k|of]u gul/Psf s'v'/fdf eGbf @@ b]vL #) k|ltzt ;Dd sf]n]:6]/f]n sd /x]sf] kfO{of] . To;}n] o; 
cg';Gwfgaf6 kf]N6«L laof];f !)–!% Pd=Pn=÷ ls=u|f= s'v'/fsf] bfgfdf ld;fO{ v'jfp+bf bfgfdf cGo dfqfdf 
kf]N6«L laof];f ld;fPsf] / kf]N6«L laof];f gld;fPsf] eGbf Hofbf k|efjsf/L /x]sf] kfO{of] . t;y{ of] lgZsif{df 
k'Ug ;lsG5 sL, ;fsLgL /  lu/L/fhf hftsf s'v'/fx?sf] bfgfdf k|f]afof]6Ls ld;fP/ v'jfp+bf s'v'/fsf] :jf:Yo 
/fd|f] /fVb}, bfgf vr{ ;d]t sd x'g uO{ pTkfbg Ifdtf ;d]t a9\g] x'gfn] s'v'/f kfngnfO{ Hofbf gfkmfd"ns 
agfpg ;lsg] b]lvof] .
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Intergenerational Mobility in Occupations of 
People in Rural Nepal 

Badri Aryal (RUS-02P-2015), PhD 2022 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Prof. Durga Devkota, PhD)

Intergenerational occupational mobility is one of the important areas of scientific investigation due 
to the recent trends of youths leaving parental occupations to take non-farm employment. This is 
one of the important and interesting research topics in the world context. However, such kind of 
research in Nepal is scanty. The main objective of this study was to examine whether fathers and 
sons have been adopting the same or different kinds of occupations, and what kind of attributes 
define such continuity and/or change in occupations across the generations. The next objective 
was to explain what father, son, and household characteristics influence the adoption of non-farm 
occupations of individuals from farming to non-farming activities. A semi-structured questionnaire 
was used to collect information from a total of 385 father-son pairs in Gajuri Rural Municipality, 
Dhading District, using face to face personal interview method. Binary logistic regression was the 
main multivariate analytical method used to test research hypotheses. The findings showed that 
with reference to farming fathers, the sons of fathers having salaried jobs, business, trade, and 
wage labour work were less likely to adopt different occupations than their fathers. The findings 
also revealed that compared to the sons of non-farming farmers, the sons of farming fathers were 
more likely to pursue different occupations than their fathers. Son’s attributes, such as level of 
education and migration experience, had more powerful effects in determining his own occupation. 
Hence, the findings of the present study can help design policies for managing the labour force 
in rural agriculture as well as suggest in promoting opportunities in non-farm related sectors of 
the economy. The findings also suggest that promotion of attributes of socio-economic equality, 
including education and rural infrastructure facilities become instrumental to keep up occupational 
mobility across the generations.

cfhsn o'jfx?df k}t[s s[lif k]zf 5f8]/ cGo u}/ s[lif k]zf ug]{ k|j[lQ a9\b} u}/x]sf]n] cGt/k':tf k]zfut kl/jTf{g 
j}1flgs cWoogsf] Pp6f dxTjk"0f{ tyf rfvnfUbf] ljifoa:t' xf] . oBlk g]kfndf o;vfnsf cWoogx? Vff;} 
ePsf 5}gg\ . o;} k[i7e'lddf of] cWoogsf] b'O{j6f d'Vo p2]Zox? 5g\ . h;dWo] klxnf] p2]Zo eg]sf] a'jf / 
5f]/fsf] k]zf ;dfg cyjf km/s x'g'df s] s:tf s'/fx?n] c;/ ubf{ /x]5g\ . bf];|f], a'jf / 5f]/fn] s[lif cyjf 
u}/ s[lif ;DalGw k]zf c+ufNg] s'/fnfO{ s'g–s'g sf/0fx?n] k|efj kfbf{ /x]5g\ eGg] xf] . o; cWoogsf] nflu 
g]kfnsf] jfUdtL k|b]z cGtu{t uh'/L ufpFkflnsfdf a;f]jf; ug]{ JolQmx?nfO{ k|Zgfjlnx? ;f]lwPsf] lyof] . 
o;sf nflu lj=;+= @)&% ;fnsf] h]7 b]lv c;f]h;Dd pQm ufpFkflnsf leqsf #*% hgf a'jf / pgsf ljjflxt 
tyf kl/jf/sf h]7f 5f]/fx?nfO{ k|ToIf cGtjftf{ lnO{Psf] lyof] . o;/L ;+sng ul/Psf tYof+snfO{ jfO{g/L 



Directorate of Postgraduate Program, AFU76

Compendium of PhD Research Abstracts 

nlhli6s l/u|];g eGg] sDKo'6/ ;km\6j]o/ ljlwåf/f ljZn]if0f u/]/ glthf lgsflnPsf] xf] . cWoogsf] glthf 
cg'';f/ s[lif k]zf ug]{ a'jfsf 5f]/fx?sf] t'ngfdf hflu/], Jofkf/ Joj;fo ug]{ cyjf Hofnfbf/L sfd ug]{ a'jfsf 
5f]/fx?n] cfˆgf] a'jfsf] k]zf sd 5f]8]sf] kfO{of] . 5f]/fx?n] s[lif k]zf 5f]8\g] ;Gbe{df x]bf{ s[lif k]zf ug]{ a'jfsf 
5f]/fn] eGbf u}/ s[lif k]zf ug]{ a'jfsf 5f]/fx?n] al9 s[lif k]zf 5f8]sf] kfO{of] . ;f/f+zdf o; cWoogn] s] b]vfof] 
eg] olb a'jf v]ltkfltdf ;+nUg 5g\ eg] ltgsf 5f]/fx?n] a'jfn] u/]sf] k]zf kl/jt{g ub{5g\ t/ a'jf :jo+n] g} 
v]ltkflt ug{ 5f8]/ cGo k]zf ckgfPsf] eP 5f]/fx?n] klg a'jfs} k]zf c+ufNg] u/]sf] kfO{of] . o; cWoogdf 
k|of]u ePsf dfgsx? dWo] 5f]/f;Fu ;DalGwt dfgsx? h:t} p;sf] lzIff / a;fO{;/fO{n] p;}sf] k]zf lgwf{/0f 
ug]{ ;Gbe{df al9 dxTj /fv]sf] kfO{of] . o; cWoogsf] glthfsf cfwf/df s[lif If]qsf] hgzlQm Joj:yfkg 
tyf u}/ s[lif If]qdf /f]huf/sf cj;/x? >[hgf ug{ pkoQm b]lvG5 . o;k|sf/ a'jf / ltgsf 5f]/fx?sf] aLr 
cGt/k':tf k]zfut kl/jt{gsf nfuL ;fdflhs cfly{s ;dfgtfdf clej[l4 ug{'kg]{, lzIffsf] lj:tf/ tyf ef}lts 
;+/rgfx?sf] ljsf;df hf]8 lbg'kg]{ b]lvG5 . 
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Genome-Wide Association Mapping of Foliar Diseases and Grain 
Nutrient Concentration in the Global Collection of Barley

Bhanu Bhakta Pokhrel (PLB-02P-2014), PhD 2022 
Department of Genetics and Plant Breeding

(Chairperson of the Advisory Committee: Prof. Madhav Prasad Pandey, PhD)

Barley (Hordeum vulgare L.) is one of the founder crops of modern agriculture, and it is important 
for human nutrition, livestock feed, and the production of malt and other value-added products. 
Amongst the various barley production constraints, biotic stresses cause significant loss globally, 
of which stripe rust caused by Puccinia striiformis f. sp. hordei, and spot blotch (SB) caused 
by Bipolaris sorokiniana (teleomorph: Cochliobolus sativus) are important for the cool-wet and 
warm- humid production areas, respectively. A global set of 336 barley germplasm was evaluated 
for stripe rust, spot blotch resistance, and grain nutrient concentration during the 2016, 2017, 
and 2018 crop seasons. For stripe rust screening, two disease hotspot locations in the mid-hills 
(Dailekh and Dolakha, 1350-1740 m msl), and for spot blotch screening, a warm-humid location 
(Rampur, 228 m msl) were used. In all the locations, disease screening was performed under the 
natural epiphytotic condition standardized with susceptible and resistant checks. Grain protein, 
starch, Fe, and Zn concentrations were analyzed using samples from the Dailekh and Rampur 
locations in 2016. Genome-wide association mapping was performed to identify the significant 
marker-trait association of stripe rust, spot blotch resistance, and higher grain Zn, Fe, starch, and 
protein concentration. The disease screening results revealed that 49 genotypes at Dailekh and 
45 at Dolakha have stable stripe rust resistance (R-reaction). Across the years and locations, 11 
genotypes (AM-90, AM-146, AM-182, AM-192, AM-200, AM-202, AM-203, AM-250, AM-263, 
AM-264, and check- Bonus) were resistant to stripe rust (R-reaction). Three genotypes, AM-128, 
AM-188, and AM-321, showed a high level of resistance (R-MR reaction) to spot blotch across 
the years, and 34 genotypes consistently showed a moderately resistant reaction (MR-reaction). 
Regarding the grain nutrient concentration, 10 genotypes at Dailekh and 6 at Rampur had high 
Zn concentrations (>60 mg/kg). Thirty genotypes at Dailekh and five at Rampur had high Fe 
(>70 mg/kg) concentrations. Forty genotypes at Dailekh and 23 genotypes at Rampur had high 
protein concentrations (>14%). Two genotypes at Dailekh and three at Rampur were identified 
with high starch concentration (>60%). A genome-wide association study (GWAS) is a research 
approach to identify genomic variants statistically associated with a particular trait. GWAS for 
stripe rust resistance, spot blotch resistance, and grain nutrient concentration based on 6,519 
SNP markers uniformly covering the barley genome identified several significant marker-trait 
associations (MTAs). For stripe rust resistance evaluated at Dailekh, 9, 11, and 9 significant MTAs 
were detected in 2016, 2017, and 2018, respectively, and pooled across the years, seven significant 
MTAs were detected. The associated markers for individual years accounted for 3.4 to 9.1 % (R2 
value) of the disease variation and 3.3 to 8.9 % of the variation across the years. Of the MTAs 
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for individual years and pooled across the years, SNP marker BOPA1_7302-240 was identified 
consistently and accounted for 4.1-10.1 (%) of the disease variation. Similarly, at Dolakha, 10, 15, 
and 6 MTAs were detected in 2016, 2017, and 2018, respectively, and pooled across the years, 8 
MTAs were detected. The associated markers for individual years accounted for 3.3 to 14.0 % of 
the disease variation and 3.3 to 6.7 % of the variation across the years. Of the MTAs identified in 
the individual years, SNP marker BOPA1_6833-658 was consistent across the years and explained 
3.6 to 5.9 % of the disease variation. For spot blotch resistance, 12 MTAs were detected in each 
year (2016, 2017, and 2018), and when pooled across the years, 9 MTAs were detected. The R2 
value of the associated markers for the individual years ranged from 3.4 to 5.9 (%) and across 
the years from 3.5 to 4.9 (%). Regarding the grain nutrient concentration, at Dailekh, 2, 3, 4, and 
8 MTAs were identified for Fe, Zn, protein, and starch concentration, respectively. At Rampur, 
2, 5, and 4 MTAs were identified for Fe, Zn, protein, and starch concentration, respectively. The 
MTAs identified for Fe concentration accounted for 3.4-5.1 (%), for Zn concentration 3.4-4.5 (%), 
for protein 3.2-4.6 (%), and for starch concentration 3.8-14.2 (%) of the variation. The barley 
germplasm used in the present study harbors a good level of stripe rust and spot blotch resistance, 
and the resistant genotypes identified in this study can be utilized for barley improvement in Nepal 
or other countries with similar growing environments. Similarly, the germplasm is useful for grain 
nutrient improvement, especially for Zn and Fe concentration. The genomic regions (MTAs) 
associated with the stripe rust and spot blotch resistance against the prevalent Nepalese races and 
those with the grain nutrient concentration can be used to identify candidate genes or QTLs. The 
significant SNPs can be used for marker-assisted and genomic selection after validation.

hf} afnLnfO{ dflg;n] v]tL ug]{ u/]sf] ;a}eGbf k'/fgf] afnLsf] ?kdf lnO{G5 / o;nfO{ cfw'lgs s[lifsf] Ps 
cfwf/lznfsf] ?kdf ;d]t x]l/G5 . vfBfGg, kz'k+IfLsf] bfgf, ljleGg kf}li6s tTjo'Qm vfB Pjd\ k]o kbfy{sf] 
nflu of] afnLsf] k|of]u pNn]Vo dfqfdf x'G5 . hf} afnL pTkfbg ubf{ cfOnfUg] ljleGg r'gf}tLx¿nfO{ lgofNbf 
ljZjAofkL ?kdf g} b]vf kg]{ d'Vo u/]/ @ j6f /f]ux¿, kxf8L O{nfsfdf lr;f] tyf cfb{| df};ddf nfUg] w;]{ l;Gb'/] 
/f]u -sf/s 9';L–klS;lgof :6«Lkmf]ld{; kmdf{:k]l;; x8f{O_ tyf t/fO{sf] Gofgf] tyf cfb{| df};ddf nfUg] yf]Kn] 
/f]u -sf/s 9';L–afOkf]nfl/; ;f]/f]lslgofgf, 6]lnof]dk{m sf]lSnof]af]n; :of6Le;_ nfO{ k|d'v dflgG5 . ljZjsf 
ljleGg b]zx?jf6 ;+sng ul/Psf ##^ j6f hftx?nfO{ g]kfn s[lif cg';Gwfg kl/ifb\ cGtu{tsf tLgj6f 
cg';Gwfg s]G›x¿df O{:jL ;Djt @)!^, @)!& tyf @)!* df cWoog cg';Gwfg ul/Psf] lyof] . w;]{ l;Gb"/] 
/f]usf] nfuL ;d'b|L ;txaf6 !&$) ld6/ prfO{df /x]sf] bf]nvf lhNnfsf] sfj|] ufpFdf cjl:yt kxf8LjfnL 
cg';Gwfg sfo{qmd tyf ;d'b|L ;txaf6 !$%) ld6/ prfO{df /x]sf] b}n]v lhNnfsf] lsd'ufpFdf cjl:yt s[lif 
cg';Gwfg s]G›sf] cg';Gwfg :yn k|of]u ul/Psf] lyof] . To;/L g} yf]Kn] /f]u ;xg] hftx¿ klxrfgsf] nfuL 
/fli6«o ds}afnL cg';Gwfg sfo{qmd, /fdk'/ lrtjgsf] cg';Gwfg :yn k|of]u ul/Psf] lyof] . ;fy} a9L dfqfdf 
kmnfd, h:tf, k|f]l6g, tyf :6fr{ kfOg] hftx?sf] klxrfgsf] nfuL b}n]v / /fdk'/, lrtjgdf k/LIf0fx? ul/Psf 
lyP . pNn]lvt tLgj6} k/LIf0fx?df g]kfndf l;kmfl/z ul/Psf af]g; tyf ;f]n'pjf hftsf hf} afnLnfO{ 
t'ngf ug{ /flvPsf] lyof] . cg';Gwfgsf] qmddf pNn]lvt tLgj6} k/LIf0fx?df k|of]u ul/Psf hftx¿sf] 
pNn]lvt /f]ux? ;xg ;Sg] Ifdtf tyf bfgfdf a9L dfqfdf kmnfd, h:tf, k|f]l6g tyf :6fr{ kfO{g] u'0fx? / 
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ltgLx¿sf] cfg'jf+lzsf -lhg_ sf] cGt/;DjGw af/] ;d]t cWoog ul/Psf] lyof] . w;]{ l;Gb"/] /f]usf] cj/f]wL 
hftx¿ 5gf}6 ug{ ul/Psf] ltg jif]{ k/LIf0fsf] glthf adf]lhd bf]nvf lhNnfdf $% tyf b}n]v lhNnfdf $( 
j6f hftx¿df of] /f]u g} gnfu]sf] kfO{of] . To;/L g} bf]nvf tyf b}n]v lhNnfsf] tLg jif{s} cf};t glthf x]bf{ 
!! j6f hftx¿ -P=Pd=–(), P=Pd=–!$^, P=Pd=–!*@, P=Pd=–!(@, P=Pd=–@)), P=Pd=–@)@, P=Pd=–@)#, 
P=Pd=–@%), P=Pd=–@^#, P=Pd=–@^$, tyf t'ngf ug{ /flvPsf] g]kfnL hft af]g;df of] /f]u nfu]sf] kfO{Pg . 
yf]Kn] /f]u ;xg;Sg] pTs[i6 hft 5gf}6 ug{ /fdk'/ lrtjgdf ul/Psf] Ps csf]{ tLg–jif]{ k/LIf0fsf] glthf 
cg';f/ tLgj6f hftx?, P=Pd=–!@*, P=Pd=–!** tyf P=Pd=–#@! hftx¿df of] /f]u nfu]sf] b]lvPg eg] #$ 
j6f hftx?df of] /f]u sd nfu]sf] kfO{of] . To:t} a9L dfqfdf kmnfd, lh+s, k|f]l6g, tyf :6fr{ kfOg] hftx?sf]  
klxrfg ;DaGwL /fdk'/ / b}n]vdf ul/Psf] k/LIf0fsf] glthf adf]lhd b}n]vdf !) j6f tyf /fdk'/df ^ j6f 
hftx?df h:tfsf] dfqf a9L kfO{of] -^) ld=u|f= k|lt s]=hL= eGbf a9L_ . To:t} #) j6f hftx? b}n]vdf tyf % 
j6f hftx? /fdk'/df a9L kmnfd -&) ld=u|f= k|lt s]=hL=_ kfOg] hftx?sf] ?kdf klxrfg ul/Psf lyP . o;} 
u/L, a9L dfqfdf k|f]l6g kfO{g] hftx? -!$ k|ltzteGbf a9L_ sf] xsdf /fdk'/df @# tyf b}n]vdf $) j6f 
hftx? 5gf}6 ul/Psf] lyof] . a9L :6fr{ kfOg] hftx? -^) kltzt eGbf a9L_ /fdk'/df # j6f tyf b}n]vdf 
@ j6f kfO{Psf] lyof] . cfg'jf+lzs glthf ljZn]if0f ug{ ljleGg ^%!( j6f dfs{/x? k|of]u u/LPsf lyP . h; 
cg';f/ w;]{ /f]u cj/f]wL hftx? klxrfg ug]{ dfs{/x?df b}n]vdf O{=;+= @)!^ df ( j6f, O{=;+= @)!& df !! 
j6f tyf O{=;+= @)!* df ( j6f tyf tLg} jif{sf] cf}ift gtLhf cg';f/ & j6f dfs{/x¿ pTs[i6 b]lvPsf lyP . 
k|To]s jif{sf] tyf cf}ift glthf cg';f/ dfs{/ BOPA1_7302-240 ;a}eGbf pTs[i6 kfO{Psf] lyof] . To;/L g} 
bf]nvfsf] k/LIf0fsf] glthf adf]lhd O{=;+= @)!^ df !) j6f, @)!& df !% j6f tyf @)!* df ^ j6f tyf tLg} 
jif{sf] cf}ift glthf cg';f/ * j6f dfs{/x? k|efjsf/L b]lvPsf lyP . yf]Kn] /f]u klxrfgsf] nfuL k|efjsf/L 
dfs{/x? klxrfgsf] nfuL ul/Psf] k/LIf0fsf] glthf cg';f/ @)!^, @)!& tyf @)!* df qmdzM !@ j6f tyf 
cf}iftdf ( j6f dfs{/x? k|efjsf/L kfO{Psf lyP . To;/L g} a9L kmnfd kfO{g] hftx?sf] klxrfgdf /fdk'/ 
tyf b}n]vdf qmdzM @ tyf % j6f dfs{/x? k|efjsf/L b]lvPsf lyP . lh+s a9L kfO{g] hftx?sf] 5gf}6 ug{ 
b}n]vdf # tyf /fdk'/df % j6f dfs{/x? pTs[i6 kfO{Psf lyP . $ tyf @ j6f dfs{/x¿ j9L k|f]l6g kfO{g] tyf 
* / $ j6f dfs{/x? :6fr{ a9L kfO{g] hftx?;Fu cfj2 /x]sf] kfO{of] . o; cg';Gwfgdf k|of]u ePsf hftx? 
v}/f] l;+b'/] tyf yf]Kn] /f]u ;xg ;Sg] Pjd\ kf}li6stfsf] lx;fan] ;d]t pTs[i6 b]lvPsf 5g\ . oL hftx?nfO{ 
g]kfn tyf o:t} cfjxjf ePsf cGo b]zx?df ;d]t hf}afnL cg';Gwffg sfo{qmddf k|of]u ug{ ;lsG5 . ;fy} 
oL /f]ux? cj/f]wL tyf bfgfdf a9Ldfqfdf kmnfd, h:tf, k|fl6g tyf :6fr{ kfO{g] hftx?df /x]sf hLgx? ;d]t 
kQf nufpg ;xof]u k'¥ofpg] dfs{/x? g]kfnsf] dWo kxf8L e"efu tyf o:t} cfjxjf ePsf cGo b]zx?df 
;d]t k|of]u ug{ ;lsG5 . of] cg';Gwfgsf] gtLhfaf6 k|fKt dfs{/x?nfO{ cfjZos k|dfl0fs/0f kZrft dfs{/df 
cfwfl/t hflto 5gf}6 sfo{df k|of]u ug{ ;lsg] 5 . pTs[i6 b]lvPsf hftx? tyf dfs{/x? hf} afnLdf sfd ug]{ 
j}1flgs tyf k|fljlwsx? Pjd\ cg';Gwfg stf{x?sf nfuL pGgt hftx¿ ljz]if u/]/ /f]u k|lt/f]wfTds tyf 
kf]if0fsf] lx;fan] cAan hftx? ljsfz ug{ hflto 5gf}6 sfo{df cd"No ;flat x'g] s'/fdf b'O{dt 5}g / oL 
hftx? tyf dfs{/x? hf}afnL cg';Gwfg sfo{qmddf Ps pTs[i6 ;|f]tsf] ¿kdf k|of]u ug{ ;lsG5 .



Directorate of Postgraduate Program, AFU80

Compendium of PhD Research Abstracts 

Genotype Evaluation, Production Practices and Post Harvest Mangement 
of Tomato (Solanum lycopersicum L.) under Seasonal Heat Stress

Tika Ram Chapagain (HRT-04P-2016), PhD 2022
Department of Horticulture

(Chairperson of the Advisory Committee: Prof. Arjun Kumar Shrestha, PhD)

Tomato (Solanum lycopersicum L.) is mainly cultivated during the winter season in the plains 
of Nepal. In the spring-summer season, the higher ambient temperature constraints tomato 
production in plains; however, the market price remains higher during the season. Adoption of 
heat-tolerant genotypes, appropriate production practices, and postharvest technologies are key to 
maintaining optimum productivity and quality of tomato fruit under a seasonal (March-June) heat 
stress environment. With the objective of finding these technologies, three different studies were 
conducted in 2018 and 2019 at the Department of Horticulture, Agriculture and Forestry University, 
Rampur, Nepal. At first, nine genotypes viz. AVTO-9304, AVTO-1314, AVTO-9801, AVTO-9802, 
Florida-91, Celebrity, Pariposa-4102, TO-1057, and Srijana were transplanted in the first week of 
February. The experiment was set up in a randomized complete block design (RCBD) with four 
replications. Analysis of variance showed significant differences (p≤0.05) among all genotypes for 
morphological, reproductive, yield attributing, and qualitative traits. Genotypes AVTO-9304 and 
AVTO-9801 were early flowering (28 DAT) and picking (74 DAT), while Florida-91 was late (85 
days). Similarly, the highest number of inflorescences per plant (54) was found on AVTO-9304, 
followed by TO-1057 (45). Fruit setting percentage was highest in Srijana (54.76%), followed 
by TO-1057 (53.71%). Determinate AVTO genotypes, along with semi- determinate Celebrity 
and Florida-91, had the minimum fruit setting percentage. However, all tested genotypes had 
productivity above the national average productivity of tomato (19.30 t ha-1) in Nepal. TO-1057 
produced 110.60 and 92.62 t ha-1 marketable fruit yield in the first and second year, respectively.  
The highest number of fruits per plant (88) and medium-sized fruit (58.10 g) contributed to the 
highest mean productivity (101.60 t ha-1) of TO-1057. The lowest mean marketable yield (32.9 t 
ha-1) was obtained from AVTO-9802.The marketable fruit per plant was positively correlated with 
fruit yield per plant (r = 0.99), followed by average fruit weight (r = 0.79), plant height (r = 0.39), 
inflorescence per plant (r = 0.32), and fruit diameter (r = 0.25). The GGE Biplot analysis indicated 
that TO-1057, Pariposa-4102, and Srijana (check variety) were superior for fruit yield and other 
major yield contributing traits. The highest amount of total soluble solid content (4.90 oBrix) was 
observed in AVTO-9801. Genotype ‘AVTO-1314’ had a significantly higher amount of ascorbic 
acid (25.20 mg 100 g-1) but statistically at par with AVTO-9801, TO-1057, and Pariposa-4102. TO-
1057 was identified as a highly productive genotype suitable for cultivation during the summer 
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months in the plains of Nepal. However, considering the popularity of Srijana and its genetic 
superiority, both TO-1057 and Srijana could be recommended for summer season cultivation 
in the plains of Chitwan and similar agro-ecological regions of Nepal. The second experiment 
was conducted to increase the productivity of tomato by reducing root-zone soil temperature 
by applying organic mulches and shade net production practices during seasonal heat stress. 
Therefore, Srijana variety was further evaluated for yield and quality of tomato fruit under three 
levels of organic mulching (rice husk, rice straw, dry grass @ 10 cm thickness), shade net, and no 
mulch condition. The experiment was conducted in RCBD with four replications. The production 
practices significantly affected morphological, reproductive, and yield traits of Srijana. Srijana 
gained the maximum plant height (317.58 cm) under shade net, while the minimum plant height 
(208.34 cm) was measured under the no-mulch condition. Moreover, organic mulches were not 
different for plant height. The highest fruit setting percentage (61.70%) and number of fruits per 
inflorescence (5.22), average fruit weight (46.56 g), and fruit diameter (4.99 cm) were recorded 
from rice husk mulching. Fruit yield is positively and significantly associated with the number 
of fruits per inflorescence (r = 0.78***), fruit diameter (r = 0.65***), and average fruit weight (r 
= 0.56***). Rice husk contributed to the highest mean marketable fruit yield (95.68 t ha-1) over 
the years, where the yield was 96.52 and 94.86 t ha-1 in the first and second year, respectively.  
Higher values for total soluble solids, vitamin C, and pericarp thickness were observed under rice 
husk mulching. This production practice provided the highest net return (NRs. 20, 46, 430.00 per 
hectare); however, the benefit-cost ratio was highest (3.59) under shade net. The notable difference 
for climatic parameters (light, temperature, relative humidity) and soil temperature was observed 
between shade net and open field (mulches) production practices. Monthly variation in illumination 
in the shade net ranged from 23.46 to 40.06% compared to the open field.  In terms of average 
monthly maximum temperature, the shade net reduced the temperature by 2.58℃ as compared 
to the open field during the afternoon. Likewise, the daily variation in root-zone temperature was 
3.79, 2.37, and 1.47℃ in shade net, no-mulch, and rice husk mulching, respectively. The present 
study revealed that shade net could not maintain illumination, air, and soil temperature and relative 
humidity at the optimum range required for tomato. Since the production alone is not responsible 
for the higher profitability, the maintenance of optimum quality during postharvest is also an 
important factor. Therefore, a study was conducted to evaluate the postharvest life of tomato fruits 
of five superior genotypes (Srijana, TO-1057, Pariposa-4102, Celebrity, and Florida-91 identified 
from a previous study) on four levels of CaCl2 concentrations (0, 2, 4, and 6%) under the modified 
atmospheric packaging (MAP) method. The treatments were laid out in a completely randomized 
design with three replications in 2018. The result revealed that the highest physiological loss 
in weight (PLW) (11.07%) was recorded from 0% CaCl2 concentration (control). The highest 
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weight loss (11.94%) was observed in Pariposa-4102. The 6% CaCl2 concentration offered the 
longest shelf-life of 26 days, maintaining the shelf-life of Pariposa-4102 and TO-1057 for 30 and 
31 days, respectively.  CaCl2 did not significantly affect the color development of the fruit after 
harvest. The genotypes varied for physico-chemical properties, titratable acidity, and vitamin C, 
but they did not differ due to CaCl2 application at the termination of the experiment (final day). 
Due to improved shelf life, reduced PLW, and maintained superior physico-chemical properties, 
6% CaCl2, along with MAP, is recommended as a commercial postharvest treatment for tomato 
under high temperature storage conditions. Additionally, the use of calcium chloride along with 
modified atmospheric packaging helps to increase the postharvest shelf-life of tomato under higher 
atmospheric temperatures. TO-1057 is suitable for long-period storage. From this study, it could be 
concluded that the selection of high temperature tolerant genotype is the best option to minimize 
the negative impact of heat stress. Further, adoption of appropriate production practices could 
significantly make differences to enhance the productivity of tomato. Identification of a tomato 
genotype (TO-1057) with the highest productivity as well as storability is the key achievement of 
this study.

uf]ne]+8f, g]kfnsf] t/fO{ e]udf, d'Votof hf8f]ofddf v]tL ul/G5 . j;Gt tyf lu|id Ct'df, To; If]qdf, jfo'sf] 
tfkqmd pRr x'g] x'gfn] uf]ne]+8fsf] pTkfbg ug{ ;d:of x'G5, o¢lk, pQm cjlwsf] pTkfbgn] ahf/df pRr d'No 
k|fKt ub{5 . clws tfkdfgx'g] df};ddf, pRr tfkqmd ;xg] hft, pko'Qm pTkfbg cEof; tyf pTkfbgf]k/fGt 
;+/If0f k|ljlwsf] klxrfg / ;dfof]hgaf6 uf]ne]+8fsf] pTkfbg / u'0f:t/ Aoj:yfkg u/L uf]ne]+8fsf] pknAwtf 
a9fpgsf ;fy} yk cfo cfh{g ug{ ;lsG5 . oL k|ljlwx? xfl;n ug]{ p2]Zon] s[lif tyf jg ljZjljBfnsf] 
jfuafgL ;+sfodf tLg j6f km/s cg';Gwfgsfo{x? lj=;+= @)&$÷&% -;g @)!*_ / @)&%÷&^ -;g @)!(_ 
u/L b'O{ aif{;Dd ;+rfng ul/of] . ;'?df, pRr tfkqmd ;xg ;Sg] ;Defjgf ePsf uf]ne]+8fsf gf} j6f 
hftx? qmdzM P=le=l6=cf]=– (#)$, P=le=l6=cf]=– !#!$, P=le=l6=cf]=– (*)!, P=le=l6=cf]=– (*)@, ;]lna|]6L,  
km\nf]l/8f–(!, k]l/kf];f–$!)@, l6=cf]=–!)%& / ;[hgfnfO{ ltgLx?sf] pRr tfkqmd ;xg] Ifdtf cWogsf nflu 
df3sf] clGtd -km]a|'c/Lsf] klxnf]_ xKtfdf a]gf{ ;f/L k/LIf0f ul/of] . of] k/LIf0f /]G8dfO{H8 slDKn6 Ans 
l8hfOg ljlwaf6 rf/k6s;Dd k'g/fj[tL u/fO{ ;+rfng ul/of] . o; cWoogdf, oL hftx?sf] cfs[lt, k|hgg\ 
tyf pTkfbghGo u'0fx?df leGgtf /x]sf] kfOof] . P=le=l6=cf]=–(#)$ / (*)! Hfftx? l56f] km"Ng] -@* lbg_ 
/ kmn lbg] -&$ lbg_ vfnsf b]lvP eg] km\nf]l/8f–(! ;a}eGbf l9nf] -*% lbg_ eof] . To:t}, km"nsf y'Ëfx? 
;a}eGbf w]/} P=le=l6=cf]=–(#)$ -%$ k|lt af]6_ df ljsl;t eP eg] l6=cf]=–!)%& -$% k|lt af]6_ bf]>f] :yfgdf 
/x\of] . km"nx? kmndf ?kfGt/0f x'g] Ifdtf -pRr tfkdfg ;xg] hftx?sf] d'Vo ;'rs_ ;[hgfdf -%$=&^∞_ 
;a}eGbf al9 b]lvof] eg] l6=cf]=–!)%& -%#=&!∞_ ;lxt bf]>f] :yfgdf /x\of] . ;]lna|6L / km\nf]l/8f–(! nufot 
P=le=l6=cf]= nfO{gsf xf]rf hftx?df kmn nfUg] k|ltzt sd b]lvof] . tyflk, ;a} hftx?sf] pTkfbsTj g]kfndf 
uf]ne]+8fsf] cf};t pTkfbsTj -!(=#) 6g k|lt x]=_ eGbf w]/} /x]sf]  kfOof] . l6=cf]=–!)%& hftn] klxnf] aif{ 
!!)=^) 6g k|lt x]=, bf]>f] aif{ (@=^@ 6g k|lt x]= ul/ ;du|df ;a}eGbf al9 !)!=^) 6g k|lt x]S6/ ahf/of]Uo 
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pTkfbg lbof] . pRrtd pTkfbg x'g'df, k|lt af]6 kmnsf] ;+Vof-*&=^!_ tyf cf};t tf}n -%*=!) u|fd_ k|d'v 
sf/0f /x]sf] kfO{of] . kmnsf] cf};t tf}n -)=&(_, af]6sf] prfO{ -)=#(_, km"nsf] y'Ëfsf] ;+Vof -)=#@_ / kmnsf] 
uf]nfO{ -)=@%_ sf] uf]ne]8sf] kmn pTkfbg ;+u ;sf/fTds ;x;DaGw x'g] b]lvof] . hL=hL=O{ afO{Kn6 ljlwaf6 
ul/Psf] ljZn]if0fn] l6=cf]=–!)%&, k]l/kf];f–$!)@ / >[hgfdf pTkfbsTjdf k|fefj kfg]{ w]/} u'0fx? ;d]l6Psf] 
kfOof] . ;d'x -sn:6/_ ljZn]if0f ljlwn], dWod pTkfbgsf afah'b >[hgfdf -:6f088{ r]s_ pRr kmnnfUg] 
k|ltzt, cUnf] af]6 / nfdf] ;do;Dd kmnlbg] u'0fx?sf sf/0f  o; hftnfO{ pRr pTkfbg lbg] hftx?sf] 
;d"xdf ;d"xs[t u/\of], t;y{, o; df};dsf nflu ;[hgf ;Defjgfo'Qm b]lvof] . kmnsf] u'0f:t/ ljZn]if0f ubf{, 
kmndf k"0f{ 3'ngzLn 7f]; kbfy{sf] dfqf ;a}eGbf al9 -$=() l8u|L lj|S;_ P=le=l6=cf]=–(*)! df kfOof] eg] 
P=le=l6=cf]=–!#!$ hftdf lk=Pr= sf] dfqf -$=$*_  w]/} kfOof] . le6fldg l; sf] dfqf P=le=l6=cf]=–!#!$ 
-@%=@) ld=u|f= k|lt !)) u|fd_ / l6=cf]=–!)%& -@#=#$ ld=u|f= k|lt !)) u|fd_ p:t}– p:t} kfOof] . To;}u/L 
l6=cf]=–!)%& sf] af]qmf afSnf] -k]/Lsfk{sf] df]6fO{_ ePsf]n] pTkfbgf]k/fGt nfdf] ;do /fVg ;lsg] b]lvof] . 
pTkfbg nfut / d'gfkmsf lx;fan] ;d]t  l6=cf]=–!)%& af6 ;a}eGbf al9 ?=@%,%@,$)% k|lt x]S6/ d'gfkmf 
eof] . o:t} d'gfkmf / nfutsf] sf] cg'kft -^=!%M!_ ;d]t olx hftdf w]/} kfOof] . ;du|df, dWod tf}nsf] 
kmn, pRr pTkfbg, pTkfbgf]k/fGt nfdf] e08f/0f Ifdtf ;fy} cTolws d'gfkmf ;d]t b]lvPsf]n], l6=cf]=–!)%& 
lrtjgsf] ;dy/ tyf o:t} k|s[ltsf] hnjfo' ePsf 7fpFdf v]ltug{ pko'Qm b]lvof] . klxnf] / bf]>f] kl/If0f Ps} 
;dodf / Ps} k|sf/sf] l8hfOg  ;+rfng ul/Psf lyP . bf]>f] kl/If0fdf, k|fËfl/s 5fBfj/0f / 5fFofbf/ hfln3/ 
nufPtsf pTkfbg cEof;x?n] uf]ne]+8fsf] h/fsf] j/Lk/Lsf] tfkdfgnfO{ sd tyf l:y/ /fVb5g,h;n] ubf{ 
pRr tfkqmd x'g] df};ddf ;d]t uf]ne]+8fsf] pTkfbg u/L d'gfkmf lng ;lsG5 eGg] cjwf/0fsf] k/LIf0f cWoog 
ul/of] . o;sf nflu, ;[hgf hftsf] uf]ne]+8fnfO{ tLg k|sf/sf] k|Ëfl/s 5fBfj/0f -wfgsf] e';, wfgsf] k/fn 
/ ;'s]sf] v/_ / 5fofo'Qm hfnL3/leq tyf s'g} klg 5fBfj/0f g/fvL b'O{ aif{;Dd ;+rfng ul/of] . pTkfbg 
cEof;x?n] ;[hgfsf] a[l¢ ljsf;, k|hgg\ tyf pTkfbsTj ;DalGwt u'0fx?df k|efj kf/]sf] b]lvof] . ;[hgfsf] 
prfO{ 5fofbf/ hfnL3/ leq ;a}eGbf a9L -#!&=%* ;]=ld=_ / 5fBfj/0f ljgfsf] Kn6df ;a}eGbf sd -@)*=#$ 
;]=ld=_ /x\of] . ;[hgfsf] prfO{df k|Ëfl/s 5fBfj/0fx?sf] km/s c;/ eg] b]vf k/]g . wfgsf] e'; k|of]u ubf{ 
kmn nfUg] k|ltzt -^!=&)∞_ nufPt kmnsf] ;Vof k|lt y'Ëf -%=@@_, kmnsf] cf};t tf}n -$^=%^ u|fd_ / 
uf]nfO{ -$=(( ;]=ld=_ a9L x'g uO{ ;du| pTkfbgg} a9L eof] . k|lt y'Ëf kmnsf] ;+Vof -)=&%***_, kmnsf] 
cf};t tf}n / uf]nfO{ ;+u kmnsf] pTkfbg ;+u pNn]vlgo ;sf/fTds ;x;DaGw x'g] b]lvof] . wfgsf] e';sf]  
5fBfj/0f /fVbf klxnf] / bf>f] aif{, qmdzM (^=%@ / ($=*^ 6g k|lt x]S6/ pTkfbg eO{ ;du|df ;[hgfsf] 
pTkfbsTj (%=^* 6g k|lt x]S6/ /x\of] . o;sf ;fy} kmnsf] u'0f:t/ dfks dWo] k"0f{ 3'ngzLn 7f]; kbfy{sf 
;fy} le6fldg l; klg wfgsf] e';sf] 5fBfj/0f /fVbf a9L kfO{of] eg] o;df kmnsf] af]qmf ;d]t afSnf] ePsf] 
kfO{of] . o; pTkfbg cEof;af6 ;a}eGbf a9L v'b d'gfkmf -?= @),$^,$#)_ / 5fFofbf/ hfln3/df d'gfkmf / 
nfutsf] cg'kft -#=%(M!_ al9 b]lvof] . df};dsf Kof/fld6/x? -k|sfz, tfkqmd, ;fk]lIft cfb|tf_ / df6f]sf] 
tfkqmd ;d]t 5fFofbf/ hfln3/leq / aflx/ pNn]Vo leGgtf kfO{of] . k|sfzsf] k|ljli6 5fFofbf/ hfln3/leq 
aflx/sf] t'ngfdf leGg dlxgfx?df @#=$^ b]lv $)=)^ k|ltzt;Dd dfq k|j]z u/]sf] kfO{of] . cTolws 
tfkqmdsf] dfl;s cf};t tfkdfg x]bf{, 5fFofbf/ hfln3/n] aflx/sf] t'ngfdf lbp;f]sf] ;dodf @=%* l8u|L 
;]= ;Dd tfkqmd sd u/]sf] kfOof] . uf]ne]8fsf] h/fIf]qdf lbge/sf] tfkdfgsf] abnfj ;a}eGbf a9L, bf]>f] 
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:yfg / ;a}eGbf sd  qmdzM #=&(,@=#& / !=$& l8u|L ;]= 5fBfj/0f k|of]u gu/]sf]df, 5fFofbf/ hfln3/leq 
/ wfgsf] e';sf] 5fBfj/0fdf kfOof] . o; cg';Gwfgdf k|of]u ul/Psf] 5fFofbf/ hfln3/n] k|sfz, tfkqmd / 
;fk]lIft cfb|tfsf] dfqf uf]ne]8fnnfO{ ;jf]{Qd x'g] :t/df eg] /fVg ;s]g . pRr tfkqmd ;xg] hft / pko'Qm 
pTkfbg cEof;x?n] pTkfbg t a9fpg ;lsG5 t/ o; af6 dfq pRr k|ltkmn k|fKt ug{ sl7g x'G5 . pTkfbg 
;Fu} pTkfbgf]k/fGt u'0f:t/ sfod /fVg ;d]t h?/L b]lvG5 . t;y{, t]>f] kl/If0fsf?kdf, klxnf] kl/If0fdf 
pTkfbgsf cfwf/df pTs[i6 kfFrj6f hftx? -l6=cf]=–!)%&, k]l/kf];f–$!)@, ;]lna|]6L, km\nf]l/8f–(! / >[hgf_ 
nfO{ pTkfbgf]k/fGt u'0f:t/ sfod /fVg Sofl;od Snf]/fO{8sf] rf/ j6f leGg dfqf -), @, $ / ^ k|ltzt_ n] 
pkrf/ ul/ df]l8kmfO8 P6df];km]l/s Kofs]lhªdf /flvof] . of] kl/If0f slDKn6 /]08f]dfO{H8 ljlwdf tLgk6s 
k'gf/fj[t ul/ s[lif tyf jg ljZjljBfnosf] jfuaflg k|of]uzfnfdf la=;+= @)&% -;g @)!*_ ;+rfng ul/Psf] 
lyof] . Sofnl;o Snf]/fO8n] kmnsf] pkrf/ ubf{ uf]ne]8fsfsf] kmnsf] ;+/lIft lbg / cGo u'0f:t/ dfgsx?df 
km/s kg]{ b]lvof] . ;fy}, oL dfgsx? uf]ne]8fsf hftx?df ;d]t lge{/ /xg] kfO{of] . e08f/0f calwdf, s'g} 
klg pkrf/ gu/]sf]df -sG6«f]n_ ;a}eGbf al9n] -!!=&! k|ltzt_ kmnsf] tf}n 36]sf] kfO{of] . ;fy}, hftx?df 
k]l/kf]zfdf ;a} eGbf al9dfqfdf -!!=($ k|ltzt_ kmnsf] tf}n 36]sf] kfOof] . Sofnl;d Snf]/fO8sf] ^ k|ltzt 
sf] 3f]nn] pkrf/ ubf{ / s'g} pkrf/ gu/L e08f/ ubf{ qmdzM @^ / @! lbg ;+/If0f ug{ ;lsg] b]lvof] . of] 
dfqfdf pkrf/ ubf{ k]l/kf];f–$!)@ / l6=cf]=–!)%& nfO{ qmdzM #) / #! lbg ;+/If0f ug{ ;lsg] b]lvof] . 
kl/If0fsf] cGTodf,kmndf /x]sf] 6fO{6«]6]an Pl;l86L / le6fldg l; sf] dfqfdf Sofnl;d Snf]/fO8sf] s'g} c;/ 
b]vf k/]g . o:t}, clGtddf 6]i6 OG8]S; x]bf{ ;a} hft x? e08f/0fsf] clGtd lbg ;Dd pkof]uof]Uo b]lvPsf 
5g\ . nfdf] ;do ;+/lIft ug{ ;lsg] / u'0f:t/ ;d]t sfod /xg] x'gfn] Sofnl;d Snf]/fO8sf] ^ k|ltztsf] 
3f]nsf] pkrf/ ljlw tyf l6=cf]=–!)%& hft pko'Qm ePsf] lgisif{ lgsflnof] . :ffy}, Sofnl;o Snf]/fO{8 / 
df]l8kmfO8 P6df];km]l/s Kofs]lhªsf] ;+of]hgaf6, pRr tfkqmd x'g] df};ddf ;d]t uf]ne]8fsf] e08f/0f calw 
nDAofpg ;lsg] b]lvPsf] 5 .  o; cWoogn] pRr tfkqmd Aoj:yfkgsf] nflu tfkqmd ;xg ;Sg] hftsf] 
5gf}6g} ;a}eGbf dxTjk"0f{ ljsNk x'g] lgisif{ lgsfn]sf] 5 . pTkfbg cEof;sf] k|of]uaf6 ;d]t pTkfbsTj 
a9fpg ;lsg] b]lvof] . pRr pTkfbsTj ePsf] hftnfO{ pko'Qm pTkfbg cEof;sf] pkof]u u/L yk pTkfbsTj 
a9fpg ;lsg] ;+efjgfnfO{ o; cWoogn] cf}NofPsf] 5 . pRr pTkfbsTj / nfdf] e08f/0f Ifdtf ePsf] Pp6} 
hft 5gf}6 ug{ ;Sg' o; cWoogsf] d'Vo pknlAw xf] .
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Characterization of Trichoderma Isolates and their Bio-Control 
Efficacy Against Collar Rot (Sclerotium Rolfsii Sace) Disease in Lentil 

Pratishtha Adhikari (PLP-01P-2017), PhD 2022 
Department of Plant Pathology 

(Chairperson of the Advisory Committee: Prof. Sundar Man Shrestha, PhD)

Lentil is one of the most important pulse crops in Nepal with export potential. Lentil seedlings are 
susceptible to collar rot disease caused by Sclerotium rolfsii. This pathogen is soil-borne in nature 
and can survive in the soil for a longer duration with the production of sclerotia. Trichoderma 
species are endophytic plant symbionts that have high antagonistic ability against a wide range 
of plant pathogens, including S. rolfsii. They are also reported to parasitize sclerotia of S. rolfsii 
present in the soil. One hundred four Trichoderma isolates were tested in vitro to determine 
the effective biocontrol isolates against S. rolfsii in 2019 at the Department of Plant Pathology, 
AFU. Of them, 30 selected Trichoderma isolates were used to study their physio-morphological 
characters, biocontrol potential against S. rolfsii in the screen house, and sclerotia parasitization 
in vitro 2019/20. Promising, four Trichoderma isolates were used to study their ability to control 
S. rolfsii in the field, and parasitize sclerotia present in the soil. Selected 9 Trichoderma isolates 
were assessed for their effect on lentil seedlings under physiological stress conditions. Similarly, 
five Trichoderma isolates were evaluated for their ability to overcome abiotic stress. The survival 
ability of the Trichoderma isolate in seven crop residues was studied for six months. Similarly, 
seven solid substrates were evaluated for the mass production of Trichoderma inoculum. Liquid 
and powder formulations of Trichoderma conidia were prepared, and their viability in ambient 
and refrigeration conditions was evaluated. S. rolfsii were isolated from eight crop species, viz. 
rice, lentil, rajma, onion, chickpea, mustard, soybean, and chilli. Physio-morphological characters 
such as mycelial growth rate, number of sclerotia formed, size of sclerotia, and number of days 
required to form sclerotia were studied. Cross-infectivity of the isolates was done on the seven 
crop species in artificially inoculated soils in a screen house. Thirty Trichoderma isolates were 
found effective against S. rolfsii in dual culture, and they were able to colonize the sclerotia of 
the pathogen in vitro. In a screen house assay of selected 30 Trichoderma isolates, all exhibited 
good percentage disease control. Trichoderma isolates T49, Bhaktapur, and T31, Banke showed the 
highest percentage of disease control and percentage yield increase in the field conditions. All four 
isolates used in the study for sclerotial parasitization were effective. Trichoderma isolate T87, Forest 
soil, colonized 22 sclerotia, and about 16 sclerotia were unable to germinate when tested in the 
laboratory. Under stress conditions, Trichoderma-treated seed showed improved germination, root 
and shoot length, and dry and fresh weight of root and shoot of seedlings compared to untreated 
seeds. Among the Trichoderma isolates, T87, a forest soil isolate, gave the highest vigor index of 
seedlings under both abiotic and physiological stress conditions. Seed treated with Trichoderma 
isolates showed significant high percentage of germination than untreated in the presence of 
Sclerotium rolfsii. Rice straw was found to be the ideal crop residue that can harbor the highest 
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population of Trichoderma even after six months of incubation. Mass culture in a mixture of 
rice husk and rice bran (5:1) was the best for immediate use, whereas mass culture prepared in 
finger millet grains and sorghum grains was ideal for storage and future use. Conidial viability of 
Trichoderma was high in powder form in both ambient and refrigeration conditions, and decreased 
viability as the storage time increased. Physio-morphological characters of the S. rolfsii varied 
among the isolates. All crop species tested were found to be susceptible to all the tested isolates 
except the onion isolate. Rice was resistant to almost all isolates except rice isolate and chilli 
isolate. Germination percentage was greatly reduced (80%) in rajma. Post emergence seedling 
mortality ranged between 10% in rice and chilli and 100% in chickpea, mustard, lentil, and Rajma. 
The results of the present study indicate that the application of antagonists provides a consistent 
biocontrol of collar rot diseases in lentil. For reliable biocontrol of this disease, the application 
of the antagonist requires appropriate and economically feasible nutritional support with proper 
substrate for proliferation when introduced into the soil. Similarly, Trichoderma can be applied as 
a seed treatment to increase the seedlings’ performance and reduce stress.
 
d';'/f] cToGt} nf]slk|o sf]z]jfnL xf] . ljleGg 9';L hGo /f]ux?n] d';'/f] jfnLsf] pTkfbgdf k|ToIf tyf 
k/f]If?kdf c;/ k'¥ofpF5 . ^ xKtf ;Ddsf d';'/f jfnL :sn]/f];Lod /f]Nˆ;L gfds 9';Laf6 x'g] km]b s'xLg] 
/f]usf] nflu clt ;+j]bgzLn x'G5g\ . of] 9';Ln] tf]/Lsf u]8f h:tf ;–;fgf bfgf …:sn]/f];LodÚ pTkfbg ug]{ x'Fbf 
df6f]df nfdf] ;do ;Dd jfFRg ;Sb5 . of] 9';LnfO{ 6«fO{sf]8df{ gfds zq' 9';Lsf] k|of]u ul/ h}ljs lgoGq0f 
ug{ ;lsG5 . lj=;+= @)&^ b]vL @)&* ;Dd o; cWoog ulPsf] lyof] . o; cwoogdf !)$ /}yfg] 6«fOsf]8df{ 
df6f]af6 lgsfnL …8'cn sNr/ 6]lSgsÚ ckgfO{ :Sn]/f];Lod /f]Nkm;fO{ lj?4 k|of]u ul/Psf] lyof] . 8'cn 
sNr/ ubf{ /fd|f] glthf b]vfPsf #) j6f 6«fOsf]8df{ cfO;f]n]6x? cGo cWoog h:t} :Sn]/f];Lod /f]Nk;fOsf] 
:s|Lg xfp;df h}ljs lgoGq0f, :Sn]/f];Lofsf] Kof/];fO6]h];g / ljleGg tfkqmddf 6«fO{sf]8df{sf] j[l4df k|of]u 
ul/Psf] lyof] . oL #) dWo] $ j6f 6«fOsf8df{sf] cfO;f]n]6x?, /f]usf] v]tdf h}ljs lgoGq0f / :sn]/f];Lof 
Kof/f;fO6]h];g cWoog ug{ k|of]u ul/Psf] lyof] . ;fy} 6«fOsf]8df{sf] v8]/L, k'/fg ljpFdf  x'g] c;/x? cWoog 
ul/Psf] lyof] . To;} ul/ ljleGg ;ft jfnL cjz]ifx?df 6«fOsf]8df{sf] ^ dxLgf ;Dd hLjLt /xg] jf g/xg] 
Ifdtf klg cWoog ul/Psf] lyof] . To;}u/L 6«fOsf]8df{sf] df; sNr/ ug{ & j6f jfnL cjz]ifx? k|of]u u/]/ 
cWoog ul/of] . o;/L :Sn]/f];Lod /f]Nkm;fO{sf] 6«fOsf]8df{4f/f h}ljs lgoGq0f / 6«fOsf]8df{sf] ljleGg Ifdtf 
;DjlGw ul/Psf] cWoogdf, !)$ cfO;f]n]6 dWo eQmk'/jf6 NofOPsf] 6«fOsf]8df{ /f]usf] hLjf0f' lj?4 j9L 
k|efjsf/L /x]sf] kfOPsf] lyof] . 8'cnsNr/df /fd|f] h}ljs lgoGq0f b]vfpg ;kmn ;j} 6«fOsf]8df{ cfO;f]n]6x? 
:Sn];];Lod /f]Nkm;fO{nfO{ lgoGq0f ug{ ;Sg] / :Sn]/f];Lof klg Kof/f;6fOh ug{ ;Sg] Ifdtf ePsf] kfOof] . 
To;} u/L :6«;x? cj:yfdf 6«fOsf]8df{sf] c;/ ;DalGw cWoogdf 6«fOsf]8df{n] To:tf] :6«;x? 36fpg] / jfnLsf] 
j]gf{sf] j[l4 u/fpg] b]vfPsf] 5 . 6«fOsf]8dfsf] sf]lg8Lof wfgsf] k/fndf ^ dlxgfkl5 klg pRr /x]sf] kfO{Psf] 
lyof] . To:t} wfgsf] 9'6f] / e';sf] ld>0fdf 6«fOsf]8dfsf] j[l4 /fd|f] /x]sf] / t'?Gt rflxPsf] cj:yfdf v]tdf 
k|of]u ug{ ;lsg] cWoogn] b]vfPsf] 5 eg] ds}sf] 9f]8 / pFv'sf] juf;, sf]bf] / h'g]nf]sf] ljpFdf j[l4 x'g] t/ 
w]/} sf]lg8Lof x'g] ePsfn] s]lx ;do e08f/0f ug{ ldNg] / To; kZrft k|of]u ug{ ldNg] b]vLPsf] 5 . ljleGg 
jfnLjf6 lgsfnLPsf :Sn]/f];Lod /f]Nkm;fOsf ;Dk"0f{ cfO;f]n]6x?, ;j} h;f] jfnLdf 3fts kfOPsf] lyof] .



Directorate of Postgraduate Program, AFU 87

Compendium of PhD Research Abstracts 

Nutrient Use Efficiency of Maize (Zea mays L.) -Wheat 
(Triticum aestivum L.) Cropping System in Mid-Hill of Nepal 

Nabin Rawal (SSC-01P-2018), PhD 2022 
Department of Soil Science and Agriculture Engineering 

(Chairperson of the Advisory Committee: Prof. Keshab Raj Pande, PhD)

Nitrogen (N), phosphorus (P), and potassium (K) are the major nutrient elements that frequently 
become limiting factors in field crops. A poor nutrient management technique results imbalance 
in soil nutrient status, creating a long-term negative impact on crop production. Despite very high 
phosphorus content in soil, the response on addition of phosphorus has been observed. A study on 
P mineralization was carried out under laboratory conditions in order to obtain clear information in 
this field. Three times replicated soil incubation experiment was carried out using a 3 × 4 factorial 
Completely Randomized Design to determine the effect of P levels (0, 25, 50 and 75 kg P₂O₅ ha⁻¹) 
and soil textures (silty clay loam, loam and sandy loam) on P and K mineralization in different 
incubation duration (1, 30, 60, 90 and 120 days) at National Soil Science Research Centre, Nepal 
Agricultural Research Council, Nepal during 2020/21. P and K mineralization patterns differed 
by soil types and P levels. P content fluctuated comparatively more in silty clay loam soil than in 
loam and sandy loam soil. In 120 days of incubation, P mineralization was 95.6, 112.2, and 116.6 
mg kg⁻¹ with the application of 25, 50, and 75 kg P₂O₅ ha⁻¹, respectively. The mineralization with 
the application of 75 kg P₂O₅ ha⁻¹ was 45.9% higher than the control (79.9 mg kg⁻¹). Olsen-P and 
available K mineralization-immobilization turnover showed four phases: a sharp decline up to 30 
days, a gradual rise up to 60 days, strong mineralization up to 90 days, and finally a slowdown 
from 90 to 120 days. On average, the pH of the soil decreased from 6.62 to 5.43 within 120 days 
of incubation. A series of field experiments were also conducted to determine the effect of different 
levels of N, P, and K on residual soil chemical properties, nutrient uptake at various growth stages, 
nutrient use efficiency (NUE) indices, crop production, and soil nutrient balance in hybrid maize 
and wheat, under a maize-wheat cropping system in Khumaltar, Lalitpur, during 2019/20 and 
2020/21. A three-factorial randomized complete block design with 27 treatment combinations and 
three replications was employed. Three factors were three levels of N (150, 180, 210 N kg ha⁻¹ in 
maize and 100, 125, 150 N kg ha⁻¹ in wheat), three levels of P (40, 60, 80 kg P₂O₅ ha⁻¹ in maize and 
25, 50, and 75 kg P₂O₅ ha⁻¹ in wheat) and three levels of K (40, 60, 80 kg K₂O ha⁻¹ in maize and 
25, 50, and 75 kg K₂O ha⁻¹ in wheat). Increasing N and K levels significantly (p<0.05) increased 
total dry matter (TDM), grain yield, nutrient content, and uptake in grain and straw of hybrid 
maize and wheat. An application of higher rates of N (210 kg ha⁻¹) and K₂O (80 kg ha⁻¹) produced 
significantly higher grain yields of 10.95 Mg ha⁻¹ and 10.54 Mg ha⁻¹, respectively, of hybrid maize 
and significantly higher wheat grain yields of 6.3 Mg ha⁻¹ with the application of N @ 125 kg ha⁻¹ 
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and K₂O @ 50 kg ha⁻¹. The mean content of N, P, and K was 15.8, 4.2, and 3.2 g kg⁻¹, respectively 
in maize grain; 15.5, 3.6, and 5.8 g kg⁻¹, respectively, in wheat grain and 6.74, 1.8, and 8.7 g kg⁻¹, 
respectively in maize stover; 5.4, 0.9, and 10.9 g kg⁻¹, respectively in the wheat straw at maturity. 
Similarly, N and P were accumulated mostly in grain (68.4–83.4% in maize and 65.5–72.7% in 
wheat), whereas K was observed more in the stover of maize (70.5%) and straw of wheat (74.5%). 
Partial factor productivity, partial nutrient balance, internal efficiency, physiological efficiency, 
recovery efficiency, and agronomic efficiency of NPK for hybrid maize and wheat were mostly 
influenced by nutrient levels. NUE was high at low rates of their respective nutrients. Higher P and 
K fertilizer rates increased N efficiencies, and the same was valid for P and K efficiencies. There 
was a remarkable change in soil pH, soil organic carbon (SOC), total N, available P, and K content 
of soil over a period of time with the application of different doses of NPK. Soil pH changed from 
5.98 to 5.53, SOC increased from 11.7 to 16.8 g kg⁻¹, total N decreased from 1264 to 1177 mg kg⁻¹, 
available P₂O₅ declined from 214 to 63.6 mg kg⁻¹, and available K₂O decreased from 71.7 to 24.8 
mg kg⁻¹ with varying rates of NPK after four cropping seasons. Furthermore, partial, apparent, 
and net N, P, and K balances were predominantly negative in all the fertilizer treatments; however, 
the magnitude was lower under higher nutrient rates. There was a positive partial N balance with 
higher N levels. Crops were more responsive to N and K fertilizer application, but the efficiency 
of N and K fertilizer application was decreased when P was applied at a lower rate. Quantification 
of NUE under varied levels of NPK in mid hill condition is the novelty of the research. Nutrient 
content in grain and stover/straw obtained from the study can be used as a reference for estimating 
nutrient removal from the soil with the use of the yield-based technique in other experiments 
related to maize and wheat. The depletion of native P and K pools even at higher application rates 
was attributed to higher crop removal over time as compared to inputs, and hence continuous 
application of balanced fertilizers is crucial in maintaining soil fertility and crop productivity.

gfO6«f]hg, km:kmf]/; / kf]6fl;od afnL pTkfbgsf nflu cTofjZos k|d'v kf]ifs tTjx¿ x'g\, h;sf] cefj 

k|foM v]taf/Ldf pTkfbg ;Lldt ug]{ k|d'v sf/0f aG5 . kf]ifs tTj Joj:yfkgsf] sdhf]/ cEof;n] df6f]df 

kf]ifs tTjx¿sf] c;Gt'ng l;h{gf u/L bL3{sfnLg ¿kdf afnL pTkfbgdf gsf/fTds k|efj kf5{ . df6f]df 

km:kmf]/;sf] dfqf pRr eP tfklg yk km:kmf]/; dn k|of]u ubf{ afnLn] ;sf/fTds k|ltlqmof b]vfpg] 

u/]sf] kfOG5 . o; cj:yfsf] :ki6 hfgsf/L k|fKt ug{ km:kmf]/; vlghLs/0f ;DaGwL cWoog k|of]uzfnf 

cj:yfdfkm{t ;~rfng ul/Psf] lyof] . g]kfn s[lif cg';Gwfg kl/ifb\ cGtu{t /fli6«o df6f] lj1fg cg';Gwfg 

s]G›df ;g\ @)@)÷@! df tLg /]lKns];g ;lxt # × $ u'0ffTds cf= l;= lj= l;= k|of]u u/L df6f] OGSo'a];g 

k/LIf0f ;~rfng ul/of] . o; cWoogdf rf/ txsf km:kmf]/; -), @%, %) / &% s]=hL= k|lt x]S6/_ tyf tLg 

k|sf/sf df6f] agfj6 -l;N6L Sn] nf]d, nf]d / :ofG8L nf]d_ sf] k|efj ljleGg OGSo'a];g cjlwx¿ -!, #), ^), 

() / !@) lbg_ df km:kmf]/; tyf kf]6fl;od vlghLs/0fdf s:tf] k5{ eGg] d"NofÍg ul/Psf] lyof] . cWoogn] 
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km:kmf]/; / kf]6fl;od vlghLs/0fsf] 9fFrf df6f]sf] k|sf/ tyf km:kmf]/;sf] dfqf cg';f/ km/s x'g] b]vfof] . 

km:kmf]/;sf] dfqf l;N6L Sn] nf]d df6f]df nf]d tyf :ofG8L nf]dsf] t'ngfdf a9L ptf/r9fj ePsf] kfOof] . 

!@) lbgsf] OGSo'a];gkl5 qmdzM @%, %) / &% s]=hL= km:kmf]/; k|lt x]S6/ k|of]u ubf{ pknAw km:kmf]/;sf] 

dfqf (%=^, !!@=@ / !!^=^ ld=u|f= k|lt s]=hL= k'u]sf] lyof] . &% s]=hL= km:kmf]/; k|lt x]S6/sf] k|of]uaf6 

k|fKt vlghLs/0f lgoGq0f pkrf/ -&(=( ld=u|f= k|lt s]=hL=_ eGbf $%=( k|ltzt a9L lyof] . cf]N;]g–P tyf 

pknAw kf]6fl;odsf] vlghLs/0f–l:y/Ls/0f rqm rf/ r/0fdf ljeflht b]lvof]— klxnf] #) lbg;Dd tLj| 

lu/fj6, #) b]lv ^) lbg;Dd qmlds j[l4, ^) b]lv () lbg;Dd tLj| vlghLs/0f, / () b]lv !@) lbg;Dd 

k'gM vlghLs/0fsf] b/ ;':t x'g' . cf};t ¿kdf df6f]sf] lkPr !@) lbgsf] cjlwdf ^=^@ af6 36]/ %=$# k'u]sf] 

lyof] . o:tf vlghLs/0f cWoogx¿n] df6f]df pknAw kf]ifs tTjsf] dfqf cg'dfg ug{ tyf afnLsf] kf]ifs 

tTj cfjZostf;Fu To;nfO{ ;dGjo ug{ dxTjk"0f{ of]ubfg k'¥ofpg ;S5g\ . o;sf cltl/Qm, ;g\ @)!(÷@) 

/ @)@)÷@! df nlntk'/sf] v'dn6f/l:yt cg';Gwfg kmfd{df ds}–ux'F afnL k|0ffnL cGtu{t ljleGg gfO6«f]hg, 

km:kmf]/; / kf]6fl;od dn dfqfx¿n] cjlzi6 df6f]sf /f;folgs u'0fx¿, ljleGg j[l4 cj:yfx¿df kf]ifs 

tQ\j cjzf]if0f, kf]ifs tQ\j pkof]u bIftf, afnL pTkfbg tyf df6f]sf] kf]ifs ;Gt'ngdf kfg]{ k|efj cWoog ug{ 

>[+vnfa4 If]qLo k/LIf0fx¿ ;~rfng ul/P . tLg /]lKns];g ;lxt @& pkrf/ ;+of]hg k|of]u ul/Psf] lyof] . 

k/LIf0fdf ds}sf nflu gfO6«f]hgsf !%), !*) / @!) s]=hL= k|lt x]S6/ tyf ux'Fsf nflu !)), !@% / !%) 

s]=hL= k|lt x]S6/Ù km:kmf]/;sf ds}df $), ^) / *) s]=hL= k|lt x]S6/ tyf ux'Fdf @%, %) / &% s]=hL= k|lt 

x]S6/Ù / kf]6fl;odsf ds}df $), ^) / *) s]=hL= k|lt x]S6/ tyf ux'Fdf @%, %) / &% s]=hL= k|lt x]S6/sf 

b/x¿ k|of]u ul/Psf lyP . gfO6«f]hg / kf]6fl;odsf] dfqf a9fpFbf ds} / ux'F b'j}df s'n ;'Vvf kbfy{ pTkfbg, 

bfgf pTkfbg, kf]ifs tQ\jsf] dfqf tyf bfgf / k/fn÷8fF7df kf]ifs tQ\jsf] cjzf]if0fdf pNn]vgLo j[l4 ePsf] 

kfOof] . ds}df @!) s]=hL= gfO6«f]hg k|lt x]S6/ tyf *) s]=hL= kf]6fl;od k|lt x]S6/ k|of]u ubf{ qmdzM !)=(% 

/ !)=%$ d]=6g k|lt x]S6/ bfgf pTkfbg k|fKt eof] . ux'Fdf eg] !@% s]=hL= gfO6«f]hg k|lt x]S6/ / %) s]=hL= 

kf]6fl;od k|lt x]S6/ k|of]u ubf{ ^=# d]=6g k|lt x]S6/sf] pRrtd bfgf pTkfbg k|fKt eof] . kl/kSj cj:yfdf 

ds}sf] bfgfdf gfO6«f]hg, km:kmf]/; / kf]6fl;odsf] cf};t dfqf qmdzM !%=*, $=@ / #=@ u|fd k|lt s]=hL= tyf 

ux'Fsf] bfgfdf !%=%, #=^ / %=* u|fd k|lt s]=hL= /x]sf] lyof]. ds}sf] 8fF7df qmdzM ^=&$, !=* / *=& u|fd 

k|lt s]=hL= tyf ux'Fsf] k/fndf %=$, )=( / !)=( u|fd k|lt s]=hL= gfO6«f]hg, km:kmf]/; / kf]6fl;od kfOof]. 

gfO6«f]hg / km:kmf]/; d'VotM bfgfdf ;l~rt ePsf] -ds}df ^*=$–*#=$Ü / ux'Fdf ^%=%–&@=&Ü_ b]lvof] eg] 

kf]6fl;odsf] clwsf+z efu ds}sf] 8fF7 -&)=%Ü_ tyf ux'Fsf] k/fn -&$=%Ü_ df ;l~rt ePsf] kfOof] . kf]ifs 

tTj pkof]u bIftfsf ljleGg ;"rsx¿ k|of]u ul/Psf kf]ifs tTjsf :t/af6 k|efljt ePsf lyP . ;fdfGotof 

sd dfqfdf dn k|of]u ubf{ kf]ifs tTj pkof]u pRr b]lvof] . km:kmf]/; / kf]6fl;odsf] pRr dfqf k|of]u ubf{ 

gfO6«f]hg pkof]u bIftf a9]sf] kfOof], / oxL k|j[lQ km:kmf]/; tyf kf]6fl;od pkof]u bIftfdf klg b]lvof] . 

ljleGg NPK b/x¿sf] k|of]un] ;doqmddf df6f]sf] lkPr, df6f]sf]] h}ljs sfa{g, s'n gfO6«f]hg, pknAw 

km:kmf]/; tyf kf]6fl;oddf pNn]vgLo kl/jt{g Nofof] . rf/ afnL df};dkl5 df6f]sf] kPr %=(* af6 %=%# df 

em¥of], df6f]sf]] h}ljs sfa{g !!=& af6 a9]/ !^=* u|fd k|lt s]=hL= k'Uof], s'n gfO6«f]hg!@^$ af6 !!&& ld=u|f= 

k|lt s]=hL= df 36\of], pknAw km:kmf]/; @!$ af6 ̂ #=^ ld=u|f= k|lt s]=hL= df em¥of] / pknAw  kf]6fl;od &!=& 

af6 @$=* ld=u|f= k|lt s]=hL= df 36\of] . cf+lzs, k|ToIf tyf z'4 gfO6«f]hg, km:kmf]/; / kf]6fl;od ;Gt'ng 
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clwsf+z pkrf/x¿df C0ffTds b]lvP, oBlk pRr dn dfqfdf of] sdLsf] kl/df0f sd lyof] . pRr gfO6«f]hg 

:t/df eg] cf+lzs gfO6«f]hg ;Gt'ng ;sf/fTds /x]sf] kfOof] . afnLx¿n] ljz]ifu/L gfO6«f]hg / kf]6fl;od 

dnk|lt a9L k|ltlqmof b]vfP, t/ km:kmf]/; sd dfqfdf k|of]u ubf{ gfO6«f]hg / kf]6fl;odsf] pkof]u bIftf 

36]sf] b]lvof] . o; cWoogaf6 k|fKt bfgf tyf 8fF7÷k/fndf /x]sf] kf]ifs tTjsf] dfqf eljiodf ds} tyf 

ux'F;DaGwL cGo cg';Gwfgx¿df pTkfbg–cfwfl/t ljlwaf6 df6f]af6 x6\g] kf]ifs tTjsf] cg'dfg ug{ ;Gbe{ 

;fdu|Lsf ¿kdf k|of]u ug{ ;lsG5 . pRr dfqfdf dn k|of]u ul/P tfklg df6f]df /x]sf] k|fs[lts km:kmf]/; 

tyf kf]6fl;odsf] e08f/ qmdzM 36\b} uPsf] kfOof], h;sf] d'Vo sf/0f dndfkm{t ylkPsf] dfqfeGbf afnLn] 

df6f]af6 x6fPsf] dfqf a9L x'g' xf] . To;}n] bL3{sfnLg ¿kdf df6f]sf] pj{/fzlQm sfod /fVg tyf l:y/ afnL 

pTkfbg ;'lglZrt ug{ ;Gt'lnt dn Joj:yfkgsf] lg/Gt/ cEof; cToGt cfjZos /x]sf] lgisif{ lgsflnPsf] 

5 .
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Human -Wildlife Conflict in Buffer Zone Area of Chitwan 
National Park in Centre Terai Region of Nepal 

Sunita Ghimire (RUS-04P-2015), PhD 2022 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Prof. Durga Devkota, PhD)

Human-wildlife conflict (HWC) is a major issue for policymakers and conservationists due to 
economic loss to the communities living in the vicinity of the park, affecting their livelihoods and 
well-being. This study aims to explore the dynamics of HWC, explore the methods and techniques 
adopted by local people to reduce the conflict, assess the effectiveness of present conflict mitigation 
initiatives, and recommend effective solutions to reduce the conflict around the Chitwan National 
Park (CNP). Household surveys, key informant interviews, focus groups, field observations, and 
other secondary sources were used to collect the data. A total of 434 households (35 from Amltari, 
72 from Kasara, 293 from Madi, and 35 from the Sauraha sector) living in the vicinity of the park 
from the ten forest user groups around the CNP and buffer zone (BZ) were randomly sampled and 
interviewed with the use of semi-structured questionnaires in the year 2020. Thirty key informants 
were interviewed, and five focus group discussions were done during the study. The data were 
analyzed using the Statistical Package for Social Sciences (SPSS), Geographical Information 
System (GIS), MS-Excel, Chi-square test, and ANOVA. The majority of the respondents felt the 
necessity of conserving the forest and CNP. More than half of the respondents benefited from 
the park in a multitude of ways. However, the extraction of all the forest resources, i.e., timber, 
firewood, fodder, and non-timber forest products (NTFP) was significantly decreased in recent 
years. Wildlife incidence was very common but significantly varied across the different sectors 
of CNP. In the last 20 years, more than four thousand incidents of human and economic damage 
from 12 wildlife species were reported to the BZ users’ committee and CNP authority, and a total 
of NRs. 61 million was paid as a relief to the victim’s family. Findings revealed that around 90% 
reported damage to cereal crops (excluding the bird damage) with the annual loss of 260 kg of 
grains per household, worth 6318 at prevailing market rates. Potato and vegetables were damaged 
by the wildlife with an average damage proportion of 37.50 and 47.07%, respectively. The severity 
of wildlife-induced damage to crops was significantly higher near the borders of CNP and BZ. 
About 59% of households had lost at least a livestock species and poultry last year, and that 
varied well across the sectors. Poultry/duck and goat were highly predated by wild animals, and 
leopard/tiger and fox were the major wild animals that caused these losses. Respondents reported 
that most of the wild animals caused damage mostly at night and early morning, and mostly 
during the rainy and summer seasons. The intensity of appearance of the wild animals significantly 
differs. To avoid crop damage and livestock loss, 12 different techniques were used regularly. A 
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total of 425 (97.93%) reported that they used at least one technique. Among all these techniques, 
crop guarding, shouting, natural fences, guarding by dogs, and throwing stones were the most 
effective and safest techniques, but the use of a single technique was found to be ineffective. 
Only 22.81% of the respondents felt that the local measures were sustainable in the future. The 
majority of the respondents did not alter their crops and varieties, as they all fell all the crops were 
damaged by wildlife. Rather, 45.62% left their fields fallow due to wildlife problems, though their 
primary occupation is agriculture. The respondents agreed that the BZ provides facilities like 
NTFP collection, timber extraction, construction and maintenance of community infrastructure, 
enhancing environmental services, providing vocational training, providing annual treatment 
expenditure, etc. Almost all respondents had fences in their locality, which significantly reduced the 
wildlife incidence. About 55% of respondents reported that an electric fence is effective for HWC 
management. Around one-third of the respondents had not applied for the compensation because 
they thought there was a prolonged and difficult procedure to make claims, followed by a lack of 
knowledge on the damage type, wildlife, and compensation. On average majority of respondents 
(59.45%) were aware of crop and livestock insurance, but the adoption rate was very low. More 
than 97% of respondents reported that there is a practice of capturing, handling, and managing 
problematic wild animals. The plantation of trees and stall feeding reduced the carnivores' attacks. 
There is a need for site-specific management techniques to minimize crop damage and livestock 
loss in the CNP vicinity and adjoining protected areas. Electric fencing is a reliable approach to 
preventing conflicts between people and wildlife, but its effectiveness depends on its design and 
layout. Thus, concrete wall fencing up to a certain height with mesh wire between the national 
park and community land must be developed. There should be the provision of conservation 
education to communities to practice sustainable agriculture and income-generating programs that 
are conservation-friendly.

lgs'~hsf] glhssf] Onfsfdf a;f]af; ug{] ;d'bfox?sf] cfly{s Ifltsf] sf/0f gLlt lgdf{tf tyf ;+/If0fljb\
x¿sf nflu dfgj–jGohGt' åGå Pp6f k|d'v d'2f ag]sf] 5 . o;n] pgLx¿sf] hLljsf lgaf{x / lxtnfO{ 
c;/ u/]sf] 5 . lrtjg /fli6«o lgs'~h / o;sf] akm/ hf]g j/k/sf a;f]af; ub{} cfPsf bz jg k|of]ustf{ 
;d"xaf6 s'n $#$ 3/kl/jf/ -cdn6f/Laf6 #%, s;/faf6 &@, df8Laf6 @(# / ;f}/fxf If]qaf6 #% hgf_ nfO{ 
@)&& ;fndf cw{;+/lrt k|Zgkqsf] k|of]u u/L cGtjf{tf{ lnOPsf] lyof] . cWoogsf] bf}8fg tL; hgf d'Vo 
hfgsf/L lbg]x¿sf] cGt/jftf{ lnOPsf] lyof] / kfFrj6f ;d"xut klg 5nkmn ul/of] . ;fdflhs lj1fgsf 
ljleGg tYofÍLo ljlw k|of]u u/L tYofÍ ljZn]if0f ul/of] . hjfkm lbg]x¿dWo] clwsf+zn] jg / lrtjg /fli6«o 
lgs'~h ;+/If0fsf] cfjZostf dx;'; u/] . hjfkm lbg]x¿ dWo] cfwfeGbf a9Ln] o; lgs'~h / akm/ hf]gaf6 
y'k|} k|sf/sf nfex? kfPsf 5g\ . tyflk, jgsf ;a} ;|f]tx¿ h:t}M 3fF;, sf7, bfp/f / u}/–sf7sf jghGo 
kbfy{x¿ xfn}sf jif{x¿df lgs} sd dfqfdf lgsf; ePsf] 5 . jGohGt'af6 x'g] 36gf Psbd} ;fdfGo t/ 
lrtjg /fli6«o lgs'~hsf ljleGg If]qdf eg] lgs} km/s–km/s dfqfdf lyof] . laut @) aif{df !@ j6f ljleGg 
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jGohGt'x? af6 dfgjLo tyf u}/ dfgjLo rf/ xhf/ eGbfa9L gf]S;fgsf 36gfx? akm/ hf]g k|of]ust{f ;ldlt 
/ lrtjg /fli6«o lgs'~hsf] sfo{nonfO{ btf{ ePsf] / kLl8t kl/jf/x?nfO{ /fxt :j?k s'n ^! nfv ?k}ofF 
e'QmfgL ul/Psf] lyof] . nueu ()Ü n] cGgafnLdf -r/fsf] Ifltafx]s_ k|lt 3/ @^) lsnf]u|fd cGgsf] Iflt 
ePsf] atfP / k|rlnt ahf/ b/df jflif{s Iflt k|lt 3/ ?= ^,#!* ePsf] kfO{of] . cfn' / t/sf/Ldf qmdzM 
#&=%) / $&=)&Ü sf] cf};t Iflt jGohGt'n] k'of{Psf lyP . lrtjg /fli6«o lgs'~h / akm/ hf]gsf] l;dfgf 
glhs} jGohGt'n] afnLdf lgs} a9L Iflt ePsf] pQ/bftfn] atfP . ut jif{ nueu %(Ü kl/jf/x¿n] sDtLdf 
Ps j6f ufO{j:t' jf s'v'/f u'dfPsf lyP / of] Iflt If]q cg';f/ km/s–km/s lyof] . s'v'/f/xfF; / afv|fnfO{ 
lrt'jf/af3 / :ofnn] cToGt} Iflt u/]sf] kfO{of] . pQ/bftfx¿sf] l/kf]6{ cg';f/ k|foMh;f] h+unL hgfj/x¿n] 
/ftL / laxfg ;a]/} clg k|foh;f] jiff{ / udL{ofddf Iflt k'¥ofpF5Gf\ . afnLsf] tyf ufO{j:t'x?sf] Iflt x'g 
glbg !@ j6f ljleGg k|ljlwx? lgoldt pQ/bftfx¿n] k|of]u NofPsf] kfO{of . sl/a (*Ü ltgLx¿n] sDtLdf 
klg Pp6f k|ljlw k|of]u u/]sf] l/kf]6{ eof] . oL ;a} k|ljlwdWx?o] afnL s'g{', s/fpg', k|fs[lts af/sf] k|of]u 
ug'{, s's'/n] ;'/Iff lbg' / 9'+ufn] xfg]/ nv]6\g' k|efjsf/L b]lvP t/ Pp6f dfq} k|ljlwsf] k|of]u w]/} k|efjsf/L 
gx'g] klg pQ/bftfx¿n] atfP . hjfkm lbg]x¿dWo] @@=*!Ü n] dfq eljiodf o:tf :yfgLo pkfox¿ k|of]udf 
cfpg] dx;'; u/] . hjfkm lbg]x¿dWo] clwsf+zn] jGohGt'x?n] Iflt k'of{P klg ;a} afnL / afnL ljljwtfdf 
s'g} kl/jt{g gu/]sf] atfP . a?, $%=^@Ü n] cfkm\gf] d'Vo k]zf s[lif eP tfklg jGohGt'sf] ;d:ofn] ub{f cfkm\
gf] v]taf/L afFemf] /fv]sf] atfP . akm/ hf]gn] u}/–sf7sf jghGo kbfy{x¿ ;+sng, sf7 lgsf;L, ;fd'bflos 
k"j{fwf/x?sf] lgd{f0f tyf dd{t ;Def/, jftfj/0fLo ;]jfdf a9jf x'g], Jofj;flos tflnd k|bfg ug{], jflif{s 
pkrf/ vr{ nufotsf ;'ljwf pknAw u/fpg] u/]sf]df pQ/bftfx? ;xdt eP . pQ/bftfx? k|foM ;a}sf] cfkm\
gf] Onfsfdf af/x¿ /x]sf] h;n] ubf{ jGohGt'sf] 36gf lgs} sd ePsf] atfP . hjfkm lbg]x¿dWo] %%Ü n] 
lj3'tLo af/ k|efjsf/L ePsf] l/kf]6{ u/] . pgLx?n] Ifltsf] k|sf/, jGohGt' / Ifltk"lt{ ;DaGwL 1fgsf] cefj, 
Ifltk"lt bfaL ug{ nfdf] ;do nfUg] / sl7g k|lqmof ePsf] dxz'; u/]sf] sf/0f pQ/bftfdWo] sl/a Ps ltxfOn] 
Ifltk"lt{sf nflu lgj]bg glbPsf] atfP . hjfkm lbg]x¿dWo] clwsf+znfO{ afnL / ufO{j:t' Ifltsd] ladfaf/] 
yfx ePklg ladf ug]{ b/ eg] Psbd} sd /x]sf] kfO{of] . hjfkm lbg]x¿dWo] (&Ü eGbf a9Ln] ;d:ofu|:t h+unL 
hgfj/x¿ nfO{ sAhf ug{], To;nfO{ ;Dxfn\g] / Joj:yfkg ug{] rng 5 egL l/kf]6{ u/] . ¿v /f]Kg] / ufO{j:t'x? 
3/df g} afFlw 3fF;kft v'jfpg] ugf{n] df+;fxf/L jGohGt'x¿sf] cfqmd0fnfO{ sd eof] . lgs'~h / cf;kf;sf 
;+/lIft If]qx¿df afnL Iflt / kz'wgsf] Iflt sd ug{ If]q ljlzi6 Joj:yfkg k|ljlwsf] cfjZostf dx;'z 
eof] . dfgj–jGohGt' åGå sd ug{ ljB'tLo af/ Pp6f alnof] ljsNk xf] t/ lj3'tLo af/sf] k|efjsfl/tf 
o;sf] l8hfOg / lgdf{0f e/ k5{ . t;y{, /fli6«o lgs'~h / ;fd'bflos hldgsf] aLrdf Ps prfO;Dd s+lqm6 
kv{fn afgfpg] / To;dfly hfnLsf] tf/ ePsf] af/ agfpg' k5{ . / ;fy} ;d'bfonfO{ lbuf] s[lif / cfo cfh{gsf 
sfo{qmdx? ;lxt ;+/If0f lzIffsf] Joj:yf u/fpg' k5{ .
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Effect of Seasons and Fodder Tree Leaves to the Mineral Content 
in Serum and Goat Production in the Middle Hill of Nepal 

Luma Nidhi Pandey Laudary (ANU-01P-2014), PhD 2023 
Department of Animal Nutrition and Fodder Production 

(Chairperson of the Advisory Committee: Prof. Naba Raj Devkota, PhD)

Goats (Capra hirucus) are a popular livestock commodity in rural livelihoods of Nepal, particularly 
in the middle hills.  Goat production is not being as expected due to several reasons, including poor 
feeding and nutritional management. A series of research works were done at the National Goat 
Research Program (NGRP), Bandipur, Nepal, including situation analysis and feeding practices of 
goats in the communities. Common fodder trees were identified, and their proximate constituents 
and minerals (Ca, iP, Mg, Cu, Zn, Se, and Mn) content were analyzed. Besides, an experiment 
was done to determine the effect of common fodder tree leaves on blood serum content of major 
minerals by using a 2×3×3 (season- i.e., summer and winter; breed-Khari, Boer, and Crossbred; 
and diet-selected seasonal fodder tree leaves (FTL) only, the FTL plus 150 g maize grain, and 
the FTL plus 150 g. mineral mixed compound feed) factorial combination of treatments in an 
RCBD, with 4 replications (n=36). Ficus cunia, Bauhinia longifolia, and Ficus hispida were the 
topmost popular fodder tree species for the summer, as the Litsea polyantha, Drepanostachyum 
khasianum, and Leucaena leucacephala for the winter season. A moderate level of CP (10-20 
%), Ca (1-2%), and a lower level (<0.5%) of iP was found in most of these species whereas the 
fibre content was higher (57 % NDF and >46.6% ADF) for both the seasons. The iP and Se were 
always below the critical level of requirements (<0.25 and <0.20) while Cu and Zn were below the 
level only in winter. Diets and seasons had a significant effect (p<0.001) on most of the minerals, 
although diet could not meet the reference range of Se and Cu (62-158, ug/l and 0.8- 1.5, mg/l). 
However, the diet of compound feed with mineral mixture had significantly influenced (p<0.001) 
kid weight at birth and BCS of does and signalled for reducing the kidding interval (269.5 vs. 
257.4). Hence, these findings revealed that blood serum status of major minerals varied seasonally 
with the pronounced deficit during winter. Thus, supplementation of a major minerals’ mixture, 
especially during winter and Se throughout the year, in the diet of goats can be suggested in the 
middle hills of Nepal to improve productivity and reproductive efficiency.
 
g]kfnsf] dWo kxf8L If]qdf kz'kfng ljz]ifu/L afv|fkfng Joj;fonfO{ hglhljsfsf] d'Vo cfwf/ dflgG5, 

t/ sdhf]/ cfxf/ Aoj:yfkg nufPt ljleGg sf/0fx?n] pTkfbsTj sd x'g uO{ of] Aoj;foaf6 ck]Iffs[t 

nfe lng ;ls/x]sf] cj:yf eg] 5}g . dWo kxf8L If]qdf 8fn] 3fF;nfO{ afv|fsf] d'Vo cfxf/sf] ?kdf x]l/G5 . 
o;df /x]sf] kf}li6stf / o;n] afv|f pTkfbgdf kfg]{ k|efj x]g{sf] nfuL tgx'F lhNnfsf] a/fbL / l3l/ªsf afv|f 
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kfns s[ifsx?n] ckgfPsf] cfxf/f Joj:yfkg ;d]t ;d]l6Psf] Ps cWoog /fli6«o afv|f cg';Gwfg sfo{qmd 

alGbk'/df ul/of] . pQm cWoogaf6 afv|fnfO{ lxpFb / jiff{df v'jfO{g] d'Vo d'Vo 8fn] 3fF;x?sf] klxrfg ul/of], 

h;df lxpFbsf] d'Vo 3fF;x? qmdzM s'6ld/f], lgufnf], ;fn, ;fh / cfFk, lyP eg] jiff{ofdsf d'Vo 3fF;x? qmdzM 
vgfof], 6fFsL, kfv'l/, s6'; / lgdf/f] lyP . 3fF;x?df /x]sf] z'Ssf kbfy{, sRrf k|f]l6g, /]zfbf/ kbfy{, vlgh 

kbfy{x? -SoflN;od, km:kmf]/;, Dofug]l;od, sk/, ;]n]lgod, lhÍ, DofËflgh_ sf] dfqf k|of]zfnfdf x]bf{ w]/} 

3fF;x?df sRrf k|f]l6g dWod :t/sf] -!)–@)Ü_, Sofnl;Pd !–@Ü / /]zfbf/ kbfy{sf] dfqf pRr kfO{of] . 

cWoog ul/Psf vlgh tTjx?df ;]n]lgod / km:kmf]/; lxpFb–jiff{ b'a} l;hgsf 3fF;df afv|fsf] cfjZostf 

eGbf sld kfO{of] . lxpFbsf] 3fF; x?df sk/ / lhÍsf] klg sld kfO{of] . log} df};d cg';f/sf] 3fF;x?n] afv|f 

pTkfbgdf kfg]{ k|efj x]g{sf] nfuL b'a} df};ddf ltg hftsf] afv|f -v/L, af]/, / o;sf a0f{z+s/_ k|of]u u/L ltg 

k|sf/sf] cfxf/f -df};dL 3fF;dfq, df};dL 3fF;df yk !%) u|fd ds}, / df};dL 3fF;df yk !%) u|fd vlgh 

kbfy{ ld;fPsf] of}lus bfgf_ v'jfP/ Ps ljlzi6 lsl;dsf] k/LIf0f ul/of] . o; k/LIf0fdf afv|fsf] /utdf /x]sf] 

l;/daf6 dfly pNn]lvt ;a} vlgh tTjx?sf] dfqf b'a} df};ddf x]l/Psf] lyof], k/LIf0fsf] glthfn] b'j} l;hgsf 
afv|fdf ;]lnlgosf] sld b]lvof], lxpFbdf sk/sf] klg sld b]lvof] . o;}u/L cGo vlgh tTjx?df ldl>t c;/ 

b]lvof] . afv|fdf vlghsf] k'lt{ ug{ / pTkfbg Ifdtf a9fpgsf] nfuL ds}sf] bfgf, / vlgh tTjx?sf] ld>0f 

ePsf] bfgfnfO{ k'/s ?kdf pknAw u/fpFbf ck]Iffs[t ;'wf/ gePklg s]xLdf eg] vlgh tTjx?sf] dfqf a9]sf] 

kfO{of] . t/, vlgh ldl>t k'/s bfgfn] kf7f kfl7sf] hGd tf}n / dfpsf] zf/Ll/s cj:yfdf eg] pNn]Vo ;'wf/ 

u/]sf] b]lvof] . lo k'/s x?n] hGdfGt/ / dfp AofP kl5 af]sf vf]Hg] ;do klg 5f]6\ofpg ;lsg] ;+s]t klg 

b]vfof] . o; cWoogsf] glthfnfO{ ;du|df x]bf{ 8fn] 3fF;df cfwfl/t afv|fx?nfO{ cfjZost vlgh tTjsf] 

pknAwtfdf df};dsf] k|efj kf/]sf] b]lvG5 . h;nfO{ ;+af]wg ug{ df};d cg';f/ sld /x]sf] vlgh tTjx? 

plrt tj/n] k'/ssf] ?kdf lbg pko'Qm x'G5 . 
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Investigation on the Ecofriendly Management of Spot Blotch 
(Bipolaris sorokiniana Sacc.) Disease of Wheat 

Roshan Basnet (PLP-01P-2015), PhD 2023 
Department of Plant Pathology 

(Chairperson of the Advisory Committee: Prof. Sundar Man Shrestha, PhD)

Wheat spot blotch disease caused by Bipolaris sorokiniana (Sacc.) Shoemaker has emerged as an 
important fungal disease in warmer global wheat production systems. In Nepal, also, spot blotch 
is the major fungal disease in the warmer wheat-growing regions. Common wheat varieties like 
RR 21, Nepal 297, and BL 1135, thus released from the national system, are lacking adequate 
combined resistance to spot blotch and terminal heat stress. Chemical management is costly as 
well as detrimental to human health and the environment. Thus, experiments were conducted at 
two hot spot locations (Bharahawa and Parawanipur) for two consecutive years (2016-17 and 
2017-18) to investigate the eco-friendly management options for the management of spot blotch 
disease. The experiments included (i) evaluation of commonly available botanicals against spot 
blotch disease under artificially inoculated conditions, and (ii) evaluation of wheat genotypes under 
natural epiphytotic conditions. The first experiment had eight treatments viz; Ashok (Polyalthia 
longifolia), Babool (Acacia nilotica), Eucalyptus (Eucalyptus obliqua), Neem (Azadirachta 
indica), Jamun (Syzygium cumini), and Mehandi (Lowsonia enermis) as aqueous botanical 
extracts, and Tilt (propiconazole) as standard fungicidal check and control (water application), and 
was conducted in a randomized complete block design with three replications. Of the botanical 
extracts, Mehandi leaf extract was effective for the management of spot blotch disease at both 
locations in both years. For the crop year 2016-17, analysis of variance for treatment × location 
interaction revealed a highly significant difference (p<0.01) for AUDPC on flag leaf, total AUDPC, 
and mean AUDPC. Similarly, for the crop year 2017-18, analysis of variance for treatment × 
location interaction was highly significant for spike length and AUDPC on the flag leaf. The effect 
of treatment × year interaction at Bhairahawa was highly significant for total AUDPC and mean 
AUDPC. Similarly, the effect of treatment × year interaction at Parwanipur conditions was non-
significant for all tested traits except spike length. Analysis of variance for treatment × location × 
year interaction revealed a highly significant (p<0.01) effect for total AUDPC and mean AUDPC. 
Among the botanicals, application of Mehandi extract had the lowest mean AUDPC value (347), 
and in control (water application) mean AUDPC value was highest (742) and was significant. 
The second experiment included a total of 52 wheat genotypes from the 8th Helminthosporium 
Leaf Blight (HLB) Screening Nursery obtained from CIMMYT, Mexico were screened in natural 
epiphytotic condition in Alpha Lattice design with two replications. Individual plot size was 4m2. 
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Chirya-3 was used as resistant check while RR-21 and Nepal-297 were used as susceptible checks. 
For the year 2016, analysis of variance for genotype by location (G×L) interaction revealed highly 
significant difference (p<0.01) for days to heading, days to maturity, plant height, number of 
grains per spike, penultimate Flag leaf AUDPC, Total AUDPC, mean AUDPC, thousand grain 
weight and grain yield. Similarly, for the year 2017, genotype by location (G×L) interaction 
revealed highly significant difference (p<0.01) for days to heading, days to maturity, number of 
grains per spike, number of tillers per meter square, Total AUDPC, mean AUDPC and thousand 
grain weight. The effect of genotype × year interaction at Bhairahawa condition revealed non-
significant for all the studied traits while, the effect of genotype by year (G×Y)interaction at 
Parwanipur condition revealed highly significant difference for number of grains per spike, Total 
AUDPC, mean AUDPC, thousand grain weight and grain yield. Analysis of variance for genotype 
× location × year interaction revealed highly significant (p<0.01) difference for Total AUDPC, 
mean AUDPC, thousand grain weight and grain yield. Lowest mean AUDPC value (320) was 
obtained by 8HLBSN47 followed by 8HLBSN48 (338) and highest mean AUDPC value (863) 
was obtained by 8HLBSN52 followed by 8HLBSN51 (805).  Highest yield (4966 kg/ha) was 
obtained by 8HLBSN23 followed by 8HLBSN 24 (4951 kg/ha) and lowest grain yield (2222 
kg/ha) was obtained by 8HLBSN52 followed by 8HLBSN51 (2335 kg/ha). Out of six botanical 
extracts, application of Mehandi leaf extract worked effectively for the management of spot blotch 
disease in both locations over consecutive years. So, Mehandi leaf extract as a botanical origin 
could be alternative of chemical fungicide for the management of spot blotch disease. Similarly, 
the resistant genotypes 8HLBSN47, 8HLBSN48, 8HLBSN27 and 8HLBSN9 could be used as a 
resistant donor parent in national breeding program for the development of spot blotch resistant 
varieties for spot blotch proneareas of Nepal.

uxF'sf] kft 89'jf /f]u jfO{kf]nfl/; ;f]/f]lslgogf eGg] 9';Ln] nfUb5 . ;+;f/ e/L g} uxF' pTkfbgx|f;sf] nflu 

dxTjk"0f{ of] 9';Lsf] /x]sf] 5 / g]kfnsf] tftf] jftfj/0f x'g] If]q -t/fO{, lelq dw]z_ sf] d'Vo /f]u xf] . clws 

/f]u nufpg] 9';Lsf] rfk / uxF''sf] b'w] cj:yfdf nfUg] tftf] xfjfsf] sf/0fn] g]kfndf ljsf; ul/Psf uxF'sf] 

hftx?df klg nfdf] ;do ;Dd of] /f]u;+w cj/f]wL x'g ;s]sf 5}gg\ . /f;folgs ljiffbLjf6 of] /f]unfO{ lgoGq0f 

ug{ ;lsG5 t/ dfgj :jf:Yo, jftfjf/0fdf k|lts'n c;/ kg'{sf ;fy}  clws cfly{s ef/ klg kb{5 . To; 

sf/0f of] k/LIf0f b'O{ jfnL jif{ -O{=;+= @)!^÷@)!& / @)!&÷@)!*_ df b'O{ km/s km/s t/fO{sf lhNnfdf 

-?kGb]xL, e}/xjf / af/f, k/jfgLk'/_ jftfj/0f d}qL /f]u lgoGq0f ug{ k/LIf0f ul/of] . o; k/LIf0fsf] nfuL 

:yflgo 7fp+df kfO{g] ljleGg ^ j6f lj?jf -czf]sf, aa'n, d;nf, lgd, hfd'g / d]xGbL_ sf] kftx? ;+sng 

u/L To;sf] /; lgsflnof] / ;fy} /f;folgs ljiffbL -k|f]lksf]gfhf]n_ nfO{ :6\of08{ r]s / kfgLnfO{ nf]sn r]ssf] 

?kdf * j6f pkrf/nfO{ # k6s bf]x/fo/ k/LIf0f ;+rfng ul/of] / k|lt pkrf/ $ ju{ ld6/ If]qkmndf ul/Psf] 

lyof] . O{=;+= @)!^ df pkrf/ / lhNnfsf] cGt/lqmofdf em08] kftdf /f]u aqm/]vfd'gLsf] If]qkmn, hDdf /f]u 
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aqm/]vfd'gLsf] If]qkmn / cf};t /f]u aqm/]vfd'gLsf] If]qkmndf tYofÍLo tflTjs leGgtf kfO{of] . o;} u/L O{=;+= 

@)!& pkrf/ / lhNnfsf] cGt/lqmofdfsf] afnfsf] nDafO{, em08]kftdf /f]u aqm/]vfd'lgsf] If]qkmndf tflTjs 

leGgtf kfO{of] . To;/L g} pkrf/ / ?kGb]xLsf] b'O{ jif{sf] cGt/lqmofdf hDdf / cf};t /f]usf] aqm/]vfd'gLsf] 

If]qkmndf tflTjs leGgtf kfO{of] . To;} u/L pkrf/ / k/LIf0f aif{sf] cGt{s[ofdf k/jfgLk'/sf] xsdf afnfsf] 

nDafO{df tflTjs leGgtf kfO{of] eg] /f]usf] aqm/]vfd'lgsf] If]qkmndf tflTjs leGgtf kfO{Pg . k/LIf0f ul/Psf] 

jif{, lhNnf / pkrf/sf] cGt/lqmofdf hDdf / cf};t /f]usf] aqm/]vfd'lgsf] If]qkmndf tflTjs leGgtf kfO{of] . 

k/LIf0fdf k|of]u ul/Psf ljleGg lj?jfx?sf] kftsf] /; dWo] d]x]GbLn] pkrf/ u/]sf]df ;a} eGbf sd/f]usf] 

aqm/]vfd'lgsf] If]qkmn -#$&_ kfO{of] eg] kfgLn] dfq pkrf/ u/]sf]df ;a} eGbf w]/} /f]usf] aqm/]vfd'gLsf] 

If]qkmn -&$@_ kfO{of] eg] :6\of08{ r]s -k|f]lksf]gfhf]n_ df /f]usf] aqm/]vfd'lgsf] If]qkmn -@&!_ kfO{of] . /f]usf] 

cj/f]wL hft kQf nufpg] k/LIf0f b'O{ jfnLjif{ -O{=;+= @)!^÷@)!& / @)!&÷@)!*_ df b'O{ km/s km/s 

t/fO{sf lhNnfdf -?kGb]xL, e}/xjf / af/f, k/jfgLk'/_ ;+rfng ul/Psf] lyof] . h;df %@ j6f ljleGg uxF''+sf 

lhgf]6fO{K;x? cGt/fli6«o ux'+ tyf ds} cg';Gwfg s]Gb| -l;ld6_, d]lS;sf]af6 k|fKt ePsf] lyof] pQm k/LIf0fnfO{ 

cNkmf Nofl6; l8hfOgdf b'O{ k6s bf]xf]/fP/ ul/Psf] lyof] . o; k/LIf0fdf uxF''+sf] lhgf]6fO{k -l6«6d]G6_ /flvPsf] 

lyof] . pkrf/ / lhNnfsf] cGt/lqmofdf afnf lg:sg] ;do, kfSg] ;do, k|ltjfnf bfgfsf] ;+Vof, ufh, hDdf  

/f]usf] aqm/]vf d'lgsf] If]qkmn, cf};t aqm/]vf d'lgsf] If]qkmn / xhf/ bfgfsf] tf}ndf tYofÍLo tflTjs leGgtf 

kfOof] .  To;} u/L O{=;+= @)!&÷@)!* pkrf/ / lhNnfsf] cGt/lqmofdf jfnf lg:sg] ;do, k|ltjfnf bfgfsf] 

;+Vof, uf+h, hDdf aqm/]vf d'lgsf] If]qkmndf tflTjs leGgtf kfOof] . ?kGb]xLsf] cj:yfdf pkrf/ / aif{sf] 

cGt/lqmofdf tflTjs leGgtf kfOPg eg] k/jfgLk'/sf] cj:yfdf eg] pkrf/ / aif{sf] cGt/lqmofdf k|ltjfnf 

bfgfsf] ;+Vof, hDdf /f]usf] aqm/]vf d'lgsf] If]qkmn, cf};t /f]usf] aqm/]vf d'lgsf] If]qkmn, xhf/ bfgfsf]  

tf}n / pTkfbgdf tYofÍLo tflTjs leGgtf kfOof] . pkrf/, jif{, lhNnfsf] cGt/lqmofdf hDdf /f]usf] aqm/]

vf d'lgsf] If]qkmn, cf};t as|/]vf d'lgsf] If]qkmn, xhf/ bfgfsf] tf}n / pTkfbgdf tYofÍLo tflTjs leGgtf 

kfOof] . ;a} eGbfsd /f]usf] aqm/]vf d'lgsf] If]qkmn 8HLBSN47 -#@)_ kfOof] eg] 8HLBSN48 -##*_ / 

;a} eGbf w]/} cf};t aqm/]vf d'lgsf] If]qkmn 8HLBSN52 -*&#_ / 8HLBSN51 -*)%_ kfOof] . ;a} eGbf w]/} 

pTkfbg 8HLBSN23 -$(^^ s]=hL÷x]_ / 8HLBSN24 -$(%! s]=hL÷x]_ kfOof] eg] ;a} eGbfsd pTkfbg 

8HLBSN52 -@@@@ s]=hL÷x]_ / 8HLBSN51 -@##% s]=hL÷x]_ kfOof] . :yfgLo ?kdf pknJw x'g] 5 j6f 

ljleGg lj?jfx?sf] kftsf] /; k|of]u ubf{ d]x]GbLsf] kftsf] /;n] b'j} jif{dfuxF''+sf] kft 89'jf /f]u lgoGq0f ug]{ 

kfOof] .  o; sf/0f /f;folgs ljiffbLsf] ljsNkdf d]x]GbLsf] kftsf] /; pko'St b]lvof] .
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Federalization of Agriculture Sector: Restructuring 
and Service Delivery in Nepal 

Bishnu Kumar Bishwakarma (DES-03P-2018), PhD 2023 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Bishnu Raj Upreti, PhD)

This research was done with the objective to examine the current status of agricultural functions- 
institutions, and policies, with respect to service delivery, including farmers’ response on 
agricultural services under the federal system. This research employed mixed method approach-
combination of qualitative and quantitative methods. Federalism as a major theoretical basis, 
constitutionalism, intergovernmental relations, decentralization, and evolutionary governance 
theories were postulated for the analysis of findings in relation to service delivery. Findings 
revealed functional overlap, duplication, and a distinct lack of coordination between the three 
tiers of the government, resulting in an unbalanced institutional setup and fragmentizing national 
policy diffusion for the delivery of agricultural services, reflecting the strong need for clarification 
on the jurisdiction and roles of each tier of the government to avoid such confusion. However, 
relative importance index analysis revealed that local governments are effective in providing 
agricultural services that are relevant to the farmers, resulting in increased access to services 
in spite of the capacity gap, institutional gap, and limited financial resources for agricultural 
services. Findings also revealed that one tenth of the respondents were highly satisfied; about 
two-fifths were satisfied, and nearly half of them were moderately satisfied with the agricultural 
services at all three local levels.  Moreover, overlapping authority on institutional and policy-
related functional elaboration, sectoral restructuring in general had increased service coverage, 
innovations, and leadership at the local level for service delivery. Thus, the findings suggest a 
strong need for strengthening local staff capacities; the formulation of appropriate policies, and 
the establishment of institutional mechanisms to ensure farmers’ participation at the local-level 
planning process, and the prioritization of resource allocation to the agriculture sector to achieve 
improved agricultural service delivery and greater farmer satisfaction.		

s[lif If]qsf] sfo{If]q, ;+:yfut ;+/rgf tyf gLltut txdf ePsf] kl/jt{g, s[lif ;]jf k|jfxdf o;sf] k|efj 
tyf ;+3Lo ;+/rgfdf s[lif k|;f/ ;]jf k|jfx k|lt s[ifssf] wf/f0ff kQfnufpg] p4]Zon] of] cg';Gwfg ul/Psf] 
lyof] . o; cg';Gwfg ldl>t ljlwaf6 ul/Psf] lyof] h;df u'0ffTds / ;+VofTds b'a} tl/sf ckgfOPsf] lyof] . 
o; cg';Gwfgdf ;+3LotfnfO{ d'Vo k|:yfkgf dfgL ;+ljwfgafb, ljs]Gb|Ls/0f, cGt/ ;/sf/ ;DjGw / zf;gdf 
qmdfut ljsf;sf] l;4fGtsf] cfwf/df s[lif ;]jf k|jfxsf ;DjGwdf k|fKt gtLhfx¿sf] ljZn]if0f ul/Psf] lyof] . 
cWoogsf] gtLhf ljZn]if0fn] tLg txsf ;/sf/sf aLrdf ;dGjosf] sdL, e"ldsfdf c:k:6tfsf] sf/0f 
c;Gt'lnt ;+:yfut ;+/rgf, gLlt th'{df, gLltdf Ps?ktf tyf gLltut Joj:yfsf] cg'z/0f / k|;f/df ;d:of 
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b]lvof] . o:tf] b'ljwf, c;Gt'ng tyf cGof]n x6fpg tLg} txsf ;/sf/sf] clwsf/ If]q tyf e'ldsfdf :ki6 
kfg{ h?/L b]lvof] . tyfkL ;fk]lIfs dxTj ;'rf+ssf] ljZn]if0fn] s] b]vfof] eg] Ifdtfdf sdL, ;fgf] ;+:yfut 
;+oGq tyf Go'g ljlQo ;|f]tsf afah't :yfgLo ;/sf/ s[ifssf nflu pkof]uL s[lif ;]jf k|jfx ug{ tyf s[lif 
;]jfdf s[ifssf] kx'Fr a9fpg k|efjsf/L ePsf] kfO{of] . cg';Gwfgsf] gtLhf ljZn]if0fn] o; cg';Gwfgdf 
;+nUg s[ifsx¿ dWo] :yfgLo ;/sf/sf] s[lif ;]jf k|jfx k|lt !) hgfdf Ps hgf s[ifs k"0f{?kdf ;Gt'i6 /x]sf], 
kfFr hgfdf b'O{ hgf ;Gt'i6 /x]sf] tyf sl/j cfwf hlt s[ifs l7s}¿kdf ;Gt'i6 /x]sf] kfO{of] . ;fy} sfo{ 
lj:t[lts/0f tyf ;+:yfut ;+/rgfdf vlK6Psf] clwsf/ tyf gLltdf ;d:of x'Fbfx'Fb} klg If]qut k'g/;+/rgfn] 
s[lif ;]jf k|jfxdf s[ifssf] kx'Fr a9]sf], gLlt tyf sfof{Gjogdf gjkj{tg a9]sf] Pj+ :yfgLo txdf g]t[Tjsf] 
ljsf; u/]sf] kfO{of] . t;y{ o; cg';Gwfsf gtLhfn] s[lif ;]jf k|jfxdf ;'wf/ tyf s[lif ;]jf k|jfxk|lt s[ifssf] 
k"0f{ ;Gt'li6 xfl;n ug{sf nflu gLltut txdf :yfgLo ;/sf/sf]] Ifdtf j[l4, k|efsf/L gLlt tyf of]hgf th'{df 
k|lqmofdf s[ifssf] ;xeflutf ;'lglZrt ug{ ;+:yfut ;+/rgf / s[lif ;]jf k|jfxdf cfly{s ;|f]t Joj:yfkgdf 
k|fyfldstf lbg h?/L b]lvof] .
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Measuring the Flood Resilience in Development Practices: Analysis 
of Community Actions in Narayani River Basin, Nepal 

Narayan Gyawali (DES-04P-2017), PhD 2023 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Prof. Durga Devkota, PhD)

Measuring flood resilience is important in the context of development practices in rural Nepal. 
This research aimed to achieve three objectives: identifying factors associated with flood 
resilience, identifying rural strategies and actions, and providing a recommendation-based 
review of the available disaster risk reduction plans and policies of the government. The study 
was conducted over a period of 5.5 years, starting from June 2017, in two communities within 
the Susta Rural Municipalities of Nawalparasi-Bardghat (Susta) west district, which lie in the 
Narayani river basin of Nepal. The research utilized the Sustainable Livelihood Framework (SLF) 
as the technical conceptual framework and employed a mixed-methods research design for data 
collection, analysis, and presentation. The key findings revealed that the factors contributing to 
flood resilience were identified as livelihood capitals, resilience properties, resilience themes, 
Disaster Risk Reduction (DRR) cycle, and resilience sources. The research findings also showed 
that lower index scores coincide with a higher impact of flood in Kudiya than in Paklihawa sites. 
In this research, thirty flood source criteria were used for measuring flood resilience. Indeed, 
community actions and rural strategies are found to be critical and very relevant to increasing 
flood resilience. To be a flood-resilient community, a community must demonstrate the ability to 
protect, self-organize, prepare, mitigate, respond, and recover from the adverse impact of flooding. 
This results in adaptive social behaviors, building social capital, timely dissemination of early 
warnings, and effective implementation of DRR plans and policies at the community level. It is 
thus well learnt that flood resilience is not merely surviving but succeeding and obtaining benefits 
from the stressor as well. From the research, it is realized that flooding cannot be stopped fully, 
but flood impacts can be mitigated and reduced by adhering to resilience principles of adequate 
preparation and learning from the active participation of community people and rural actions.

u|fdL0f g]kfnsf] ljsf; cEof;sf] ;Gbe{df af9L pTyfgzLntf dfkg ug{' dxTjk"0f{ / ;fGble{s x'G5 . o; 
cWoogsf] tLgj6f p2]Zox¿ /x]sf] lyof], af9L pTyfgzLntf;Fu ;DalGwt sf/s tTjx¿sf] klxrfg ug{', 
u|fdL0f /0fgLltx¿ tyf k|of;x¿sf] klxrfg ug{', / g]kfn ;/sf/sf ljBdfg ljkb\ hf]lvd Go"gLs/0fsf gLlt 
tyf sfo{qmdx¿nfO{ ;dLIff u/L l;kmfl/; k|bfg ug{' . of] cWoog g]kfnsf] gf/fo0fL gbL hnfwf/fdf kg{] 
gjnk/f;L–ab{3f8 -;':tf_ klZrd lhNnfsf] ;':tf ufpFkflnsfsf b'O{j6f ;d'bfox¿df ;g\ @)!& sf] h'gb]lv 
;f9] kfFr jif{;Dd ul/of] . o; cWoogsf] nflu lbuf] hLljsf]kfh{g k|m]djs{nfO{ k|fljlws cjwf/0ffTds 9fFrfsf] 
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¿kdf / ldl>t ljlwnfO{ tYofÍ ;+sng, ljZn]if0f tyf k|:t'lts/0fsf] nflu k|of]u ul/of] . o; ;f]wsf] d'Vo 
lgisif{n] hLljsf]kfh{g k"FhL, pTyfgzLntfsf u'0fx¿, pTyfgzLntfsf ljifox¿, ljkb\ hf]lvd Go"gLs/0f rqm 
/ pTyfgzLntfsf ;|f]tx¿nfO{ af9L pTyfgzLntfdf of]ubfg k'of{pg] sf/s tTjx¿sf] ¿kdf klxrfg u/]sf] 
5 . klSnxjf ufpFsf] t'ngfdf s'l8ofdf af9Lsf] w]/} k|efj k/]sf] s'/f o; cWoogsf] sd ;"rf+s :sf]/n] 
b]vfPsf] 5 . o; cg';Gwfgdf af9L pTyfgzLntf dfkgsf] nflu tL;j6f af9Lsf ;|f]tx¿sf] k|of]u ul/Psf] 
lyof] . oyfy{df ;fd'bflos k|of;x¿ / u|fdL0f /0fgLltx¿ af9L pTyfgzLntf a9fpgsf] nflu lgs} dxTjk"0f{ / 
;fGble{s ePsf] kfO{of] . s'g} klg af9L pTyfgzLn ;d'bfo x'gsf nflu Tof] ;d'bfon] af9Lsf] k|lts"n k|efjaf6 
hf]lug], cfkm} ;Ël7t ug]{, tof/L ug]{, Go"gLs/0f ug]{, k|ltsfo{ ug]{ / k'gMpTyfg ug]{ Ifdtf bzf{pg' kb{5 . 
h;n] ubf{ ;fd'bflos :t/df cg's"n ;fdflhs Jojxf/x¿, ;fdflhs k"FhLx¿sf] ljsf;, ;dod} k"j{;"rgfsf] 
;Dk|]ifg / ljkb\ hf]lvd Go"lgs/0fsf gLlt tyf sfo{qmdx¿sf] k|efjsf/L sfof{Gjog x'G5 . t;y{ af9L 
pTyfgzLntf eGgfn] af9Laf6 hLljt /xg] dfq geO{ o;af6 hf]lug ;kmn x'g' / nfe k|fKt ug]{ s'/f;d]tnfO{ 
klg a'lemG5 . o; cg';Gwfgn] of] b]vfPsf] 5 ls af9LnfO{ k"0f{ ¿kdf /f]Sg ;ls+b}g, t/ kof{Kt tof/Lsf] 
nflu af9L pTyfgzLntfsf l;4fGtx¿ canDag / ;d'bfosf dflg;x¿sf] ;lqmo ;xeflutf tyf ;fd'bflos 
k|of;x¿af6 k|fKt l;sfO{nfO{ cfTd;ft u/]/ af9Lsf] k|lts"n k|efjnfO{ Go"gLs/0f ug{ ;lsG5 . 
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Ecology and Management of Chinese Citrus Fly, Bactrocera 
minax (Enderlein, 1920) (Diptera: Tephritidae) in Nepal 

Debraj Adhikari (ENT-01P-2018), PhD 2023 
Department of Entomology 

(Chairperson of the Advisory Committee: Resham Bahadur Thapa, PhD)

Citrus is one of the main fruit crops grown in the mid-hills for household consumption and income 
generation. Fruit flies (Diptera: Tephritidae) are the destructive pests of citrus orchards in Nepal. 
Among fruit flies, the Chinese citrus fly, Bactrocera minax (Enderlein), originated in China 
possess great threat to the citrus production in Nepal. The B. minax is comparatively larger in 
size than other Bactrocera species, univoltine in life-cycle, oligophagus host-taste only in Citrus 
spp., and only attracted to protein hydrolysate lure but indifferent to conventional parapheromones 
lures. The B. minax is geographically distributed in Bhutan, China, India, and Nepal exclusively. 
Therefore, the B. minax pestilence surveys in different citrus cultivating districts and their seasonal 
phenology were studied. The fruit fly species authentication and area-wide control programs 
(AWCP) of this species were carried out in the sweet orange orchards in Sindhuli district from 
2018 to 2021. The orchard survey validated its invasions in twenty citrus cultivated districts of 
Nepal. The occurrence of fruit flies varied significantly during the monitoring period between 
March 2019 and February 2021. The findings showed that Syangja and Sindhuli, respectively, 
cultivated the highest percentage of mandarin (97%) and sweet orange (70%) crops, among all 
citrus cultivations. Lemon was observed to be the most vulnerable citrus fruit to the B. minax 
followed by sweet orange and mandarin in citrus orchards. Compared to the dry and winter months 
(December, January, February), fruit flies were more abundant in the warm and rainy months (June, 
July, August, and September). In the premises of citrus orchards, on March 13, 2019, Zeugodacus 
tau (Walker, 1849), Z. cucurbitae (Coquillett, 1899), Bactrocera dorsalis (Hendel, 1912), Z. 
scutellaris (Bezzi, 1913), B. zonata (Saunders, 1842), and Dacus longicornis (Wiedemann, 1830) 
reached the highest Shannon-Wiener diversity index (1.309) in cue-lure (CL) traps. The species 
evenness of B. dorsalis, B. zonata, and Z. tau (0.342) in the methyl eugenol (ME) traps peaked 
on January 14, 2020, and the highest Simpson diversity index (SDI) was measured in the ME trap 
(0.701) on January 28, 2021. The SDI in the CL traps peaked (0.703) on November 30, 2020. The 
B. minax measured to be the largest horticultural fruit fly pest in body size, measuring 12.6±0.2 
mm in length in males and 14.3±0.2 mm in females. Likewise, adult females possessed a wider 
body, 23.4±0.2 mm, than males, 22.8±0.2 mm. The B. minax species from the citrus orchards 
premises in Sindhuli district was authentically identified by means of the DNA barcoding method 
with the sequence of the mitochondrial cytochrome c oxidase I (COI) gene. The mean numbers 
of maggots per infested fruit were 7.3, 6.6, and 7.0, respectively, in 2018, 2019, and pooled for 
two years (2018 and 2019). The average pupal depth in soil and pupation rate of B. minax were 
11.0 cm and 87.9%, respectively. The mean eclosion (in the years 2018 and 2019) from pupae 
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and maggots was calculated to be 82.7% and 74.1%, respectively. The surrounding environmental 
temperature affected the B. minax pupal winter diapause intensity in soil, and, thus, the average 
adult emergence period was 165.5 days in different citrus orchards in Golanjor-4, Sindhuli, Nepal. 
The multi-location study at different altitudes of citrus orchards for the developing pupae to B. 
minax adult fruit flies in a degree-days model revealed the emergence of adult flies on March 26 
and April 6 at lower elevation, 897 masl (Tallo Dunde) as compared to April 27 and 29 at higher 
elevation, 1462 masl (Ranikhola) in 2019 and 2020, respectively. Similarly, the assessment of 
growing degree days indicated the first emergence of fly occurred 33 days and 23 days earlier 
at Tallo Dunde than Ranikhola, Sindhuli in 2019 and 2020, respectively. The oviposition by B. 
minax adults in sweet orange fruits was observed in June and July, when the average fruit diameter 
ranged from 22.3 to 61.4 mm. A field practice of AWCP integrated spot application of protein 
bait and orchard sanitation measures to minimize the problem of B. minax was implemented for 
the first time in the selected 231 citrus orchards in Sindhuli in 2018. Encouraged by the result of 
B. minax damage recession in sweet orange production by virtue of the deployment of AWCP in 
2018, a score of 1153 citrus growers adopted the same orchard management practice in 2019. The 
AWCP with lethal protein bait, along with the orchard sanitation measure, resulted in the obvious 
recessions of mean fruit damage to 10.9% in 2018, and the lowest 4.5% in 2019, as compared to 
56.7% fruit damage without AWCP in 2017. The findings of this study appear to be pertinent for 
implementation when formulating management strategies for citrus fruit flies.

g]kfnsf] dWo–kxf8L If]qsf ls;fgx¿sf nflu ;'Gtnfhftsf kmnk"mn kf}}li6s cfxf/ nufot gub cfDbfgLsf] 
Ps k|d'v ;|f]t xf] . o; hftsf kmnk"mn afnLdf cg]s yl/sf kmn s'xfpg] leFmËfx¿n] lk/f]N5g\ . o:tf kmn 
s'xfpg] leFmËfx¿ dWo] rfOlgh l;6«; ˆnfO{, AofS6f];]/f ldgfS; gfds Ps rLgsf] /}yfg] lemFËfn] xfnsf 
jif{x¿df g]kfndf h'gf/ kmnx¿nfO{ lgs} ljuf/ u/]sf] k|ltj]lbt 5 . cGo yl/sf kmn s'xfpg] lemFËfx¿sf] 
t'ngfdf rfOlgh l;6«; ˆnfO{ lgs} 7"nf] cfsf/sf], hLjg rqm k"/f ug{ Ps jif{ nufpg] / ;'Gtnfhft 
kmnk"mnx¿ dfq cfxf/ ug]{ :jefjsf] x'G5 . of] lemFËf rLg, ef/t, g]kfn / e'6fgdf dfq} kfOG5 . k|f]l6g 
xfO8«f]nfOh]6 /;fog afx]s c? s'g} klg kf/fkm]/f]df]g h:tf /;fogx¿df logLx¿nfO{ nf]EofP/ ;dfpg 
;lsGg . ut s]xL jif{x¿b]lv g]kfndf k"j{ dWo–kxf8L If]qsf lhNnfx¿df /x]sf ;'Gtnfhft kmnk"mnx¿sf 
au}Frfx¿ nufot dWo g]kfn l:yt l;Gw'nL lhNnfsf] h'gf/ auF}rfx¿df rfOlgh l;6«; ˆnfO{sf] laulauL 
lj:tf/ ePsf]n] o; sL/fsf] oyfy{ hfgsf/Lsf nflu ;g\ @)!* b]lv @)@! ;Dd ;'Gtnfhft kmnk"mn v]tL 
ul/Psf ljleGg lhNnfx¿df o; sL/fn] ug]{ vf; xflg ;j]{If0f, auF}rfdf sL/fsf df};dL hLjg-rnv]n 
k|s/0fsf] /]vb]v d"Nof+sng sfo{, ;'Gtnfhft kmnk"mn au}Frfsf] kl/;/df ;+slnt kmnk"mn laufg]{ lEfFmufx¿sf 
k|hfltx¿sf] cflwsfl/s klxrfg / rfOlgh l;6«; ̂ nfO{sf] lgoGq0f ug{ o;sf] Jofks-If]qut lgoGq0f sfo{qmd 
l;Gw'nL lhNnfsf] h'gf/ au}Frfx¿df ;~rfng ul/Psf lyP . ;'Gtnfhftsf kmnk"mnx¿sf] pTkfbg–;j]{If0f 
cg';f/ dfr{ @)!( b]lv km]a|'c/L @)@! ;Ddsf] cg'udg cjlwdf kmnk"mnsf] lemFËfsf] pkl:yltdf pNn]vgLo 
¿kdf leGgtf kfOof] . ;'Gtnfhftsf kmnk"mn afnLx¿ dWo] :ofËhf / l;Gw'nL lhNnfdf qmdzM ;'Gtnf -(&Ü_ 
/ h'gf/ -&)Ü_ v]tL ;a}eGbf w]/} If]qdf u/]sf] kfOof] . ;j]{If0fdf b]lvP cg';f/ rfOlgh l;6«; ˆnfO{n] ;a}eGbf 
a9L lga'jf, To;kl5 h'gf/ / ;'Gtnfdf Iflt u/]sf] e]l6of] . g]kfndf ;'Gtnfhftsf kmnk"mn v]tL x'g] lhNnfx¿ 
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dWo] @) lhNnfx¿df o; sL/fsf] cfqmd0fnfO{ ;j]{If0fn] k'li6 u/]sf] 5 . ;'Gtnfhftsf kmnk"mn au}+rfdf 
dfr{ !#, @)!( df So'No"/ kf;f]df k/]sf h'uf]8\ofs; 6fp, h'uf]8\ofs; s's'/la6L, AofS6«f];]/f 8f];f{ln;,  
h'uf]8\ofs; :s'6]nfl/;, AofS6«f];]/f hf]gf6f / 8\ofs; nflGhsf]lg{;sf] ljljwtf ljZn]if0f ubf{ kmnk"mn Iflt ug]{ 
le+mufx¿sf] k|hftLo ljljwtf !.#)( b]lvof] . ldyfOn o'h]gf]n kf;f]dfAofS6«f];]/f 8f];f{ln;, AofS6«f];]/f hf]gf6f 
/ h'uf]8\ofs; 6fp k|hftLo ;dfgtf hgj/L !$, @)@) df pRrtd -)=#$@_ b]lvof]] / hgj/L @*, @)@! df 
pRrtd ljljwtf -)=&)!_ b]lvof] . o;}}u/L, gf]e]Da/ #!, @)@) df So"No"/ kf;f]df ljljwtf ;"rsfÍ pRrtd 
-)=&)#_ kfOPsf] lyof] . rfOlgh l;6«; ˆnfO{sf] jo:s efn]sf]  nDafO{ !@=^±)=@ ld=ld= / kf]yLsf] nDafO{ 
!$=#±)=@ ld=ld= b]lvof] . o:t}u/L, jo:s kf]yL / efn] lemFËfx¿df kv]6fsf] k}mnfj6  qmdzM @#=$±)=@ 
ld=ld. / @@=*±)=@ ld=ld= b]lvof] . k|:t't n]vfhf]vf cg';f/ rfOlgh l;6«; ˆnfO{, xfn ;DDfsf] tYof+Í 
d'tfljs, afujfgLhGo afnLsf] kmn s'xfpg] lemFËfx¿df ;a}eGbf 7"nf] cfsf/ ePsf] klxrfg ul/Psf] lyof] . 
l;Gw'nL lhNnfsf] ;'Gtnfhft kmnk"mn au}+rf kl/;/df lqmofzLn /x]sf] of] rfOlgh l;6«; ˆnfO{ -AofS6«f];]/f 
ldgfS;_ nfO{ l8=Pg=P= af/sf]l8+u ljlwåf/f hflt / k|hfltsf] j}1flgs k|df0fLs/0f ul/Psf] lyof] . o; sL/fsf] 
df};dL-rnv]n k|s/0fsf] /]vb]v d"NofÍg ;Gbe{df, ;g\ @)!* / @)!( tyf pQm b'O{ jif{sf] cf};t k|lt ;+qmldt 
kmnx¿df cf}+;fx¿sf] cf};t ;+Vof qmdzM &=#, ^=^ / &=) b]lvP . df6f]df Ko'kf a;]sf]  cf};t ulx/fO / Ko'kf 
ag]sf] b/ qmdzM !!=) ;]lG6ld6/ / *&=(Ü b]lvof] . ;fy} Ko"kf / cf}+;faf6 cf};t ao:s lemFËf lg:sg] b/ 
@)!* / @)!( df qmdzM *@=&Ü / &$=!Ü lyof] .  jftfj/0fsf] tfkqmdn] df6f]leq a;]sf] rfOlgh l;6«; 
ˆnfO{sf] Ko'kfsf] cjlwnfO{ c;/ u/]sf] kfOof] . o;/L, uf]nGhf]/–$, l;Gw'nLsf] ljleGg ;'Gtnfhftsf kmnk"mn 
au}+rfx¿df jo:s lemFËf lg:sg] cf};t cjlw !^%=% lbg kfOof] . ;g\ @)!( / @)@) df ljleGg prfO{sf ax'–
:yfgdf l8u|L–8] df]8]ndf ul/Psf] cWoogsf] glthf cg';f/ ;'Gtnfhftsf kmnk"mn au}Frfdf dfr{ @^ / clk|n 
^ df sd prfO{, *(& ld=, ePsf] tNnf] 8F'8]df / clk|n @& / @( df w]/} prfO{, !$^@ ld=, ePsf] /fgLvf]nfdf 
Ko'kf b]lv jo:s lemFËfdf ljsf; eO{ df6f]b]lv aflx/ lg:sg] qmd b]lvof] . ctM l8u|L–8]sf] d"NofÍg cg';f/ o; 
lemFËfsf] ;g\ @)!( / @)@) sf] ljsf; s|d l;Gw'nLsf] tNnf] 8F'8] -*(& ld=_ df /fgLvf]nf -!$^@ ld=_ eGbf 
5L6f] qmdzM ## / @# lbgcl3 lemFËf b]vf k/] . rfOlgh l;6«; ̂ nfO{n]  cf};t Jof; @@=# b]lv ̂ !=$ ld=ld=;Dd 
ePsf h'gf/ kmnx¿df h'g / h'nfO{ dlxgf lt/ k'mn kf/]sf] kfOof] . @)!* df rfOlgh l;6«; ˆnfO{sf]] ;d:of 
Go"gLs/0f ug{ PsLs[t k|f]l6g a]6sf] :kf]6 pkrf/ ljlw k|of]u ;fy} au}+rf ;/;kmfO{sf sfo{qmdx¿ PsLs[t 
u/L Jofks-If]qut sL/f lgoGq0f sfo{qmd l;Gw'nLsf @#! ;'Gtnfhftsf kmnk"mn au}+rfx¿df klxnf] k6s 
nfu' ul/Psf] lyof] . of] sL/f lgoGq0f sfo{qmd kl/rfng u/]sf] au}Frfdf rfOlgh l;6«; ˆnfO{n] u/]sf] Iflt 
cTolws Go'gLs/0f / a9L h'gf/ pTkfbgaf6 k|f]T;flxt eP/ ;g\ @)!( df !!%# ;'Gtnfhftsf kmnk"mn v]tL 
ug]{ s[ifsx¿n] Jofks–If]qut sL/f lgoGq0f sfo{qmd cjnDag u/]sf lyP . ?vx¿df 3fts k|f]6Lg rf/f]sf] 
:kf]6 pkrf/ / au}Frfdf cf}F;f sL/fx¿ ;+qmldt eO{ v;]sf kmnx¿sf] lgoldt ;/;kmfO{ ;lxtsf] o; sL/f 
lgoGq0f sfo{qmd sfof{Gjogsf] kl/0ffd :j?k ;g\ @)!& df Jofks-If]qut sL/f lgoGq0f sfo{qmd gePsf] 
cj:yfdf %&=&Ü kmn cf}+;f sL/fn] ‍ Iflt u/]sf] t'ngfdf @)!* df Jofks-If]qut sL/f lgoGq0f sfo{qmd 
;~rflnt ePsf] cj:yfdf !)=(Ü, / To;kl5 o;} lgoGq0f k4ltdf @)!( df $=%Ü dfq kmn Iflt ePsf] 
kfOof] . o; cg';Gwfgaf6 k|fKt glthfx¿nfO{ ;'Gtnfhft kmnk"mnsf] cf}+;f sL/f Aoj:yfkgsf nflu gLltut 
tj/n] canDjg ug{ ;fGble{s b]lvG5 . 
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Information and Communication Technology (ICT) Tools 
and Agricultural Mechanization in Nepal 

Udit Prakash Sigdel (EXT-02P-2018), PhD 2023 
Department of Agricultural Extension and Rural Sociology 

(Chairperson of the Advisory Committee: Prof. Kailash Nath Pyakurel, PhD)

Information and Communication Technology (ICT) tools and agricultural machinery can boost 
production and lower costs. ICT tools and related technologies are employed with different 
understandings of access, affordability, and social and cultural norms. This study evaluated 
farmers' usage of ICT tools and farm machinery in the Jhapa, Kapilbastu, and Bardiya districts of 
Nepal with the general objective of exploring the adoption of ICT tools and agricultural machinery 
in paddy farming by assessing farmers' knowledge, perception, and attitude towards ICT tools 
and farm machinery. A pre-tested and adjusted interview schedule was used to interview 390 
randomly selected respondents face-to-face from November 2019 to November 2020. ICT and 
farm machinery adoption drivers were determined using descriptive data, index values, and logit 
regression. The study revealed that respondents knew moderately (0.44) about ICT tools (radio, 
television, mobile phone, internet, and computer apps), but more about radio (0.87), TV (0.85), 
and cell phones (0.85). ICT was better comprehended among Bardiya respondents. Kapilbastu 
respondents were more dissatisfied with ICT tools, yet they had a vague understanding (0.50) 
of their use in paddy production. The most common farm machinery were tractors (0.65) and 
knapsack sprayers (0.61). Over 25% of respondents enjoyed (0.28) agricultural machinery 
and were satisfied (0.4) with its use, but high costs, a lack of experienced workers, inadequate 
facilities, and bad maintenance services prevented its adoption. Age and education had a negative 
impact on the adoption of ICT tools, whereas media exposure, family structure, and ICT abilities 
had a positive impact. Total farmland, occupation, ICT skills, and awareness boosted agricultural 
machinery use. Better understanding through awareness campaigns and training may boost the 
adoption and use of ICT tools and agricultural machines, reducing constraints. Investment in ICT 
tool-related training would also boost the acceptance and use of agricultural machines.

s[lif If]qdf ;"rgf tyf ;~rf/ k|ljlw -cfO{;L6L_ pks/0f / s[lif d]lzg/Lsf]] k|of]un] pTkfbg Ifdtf a9fpg 
/ pTkfbg nfut s6f}tL ug{ ;lsG5 . cfO{;L6L pks/0f / k|ljlwx? ljleGg :t/sf] 1fg, ;Lk, kx'Fr, / 
pknAwtfsf ;fy–;fy} ;fdflhs, / ;f+:s[lts d'No dfGotfx?;+u cg's'n /xg] u/L k|of]u ul/G5 . g]kfnsf 
emfkf, slkna:t', / alb{of lhNnfsf #() s[ifsx?nfO{ cfO{;L6L pks/0f / s[lif d]lzg/Lsf cg';/0f, pkof]u 
/ ;f]sf] nfuL ef]u]sf sl7gfO{x? Pj+ sf/s tTjx?sf] klxrfgsf] nfuL ljleGg p2]Zox? ;lxt gf]e]Da/ 
@)!( b]lv gf]e]Da/ @)@) ;Dddf k"j{ k/LIf0f ul/Psf] cw{ ;+/lrt k|ZgfjnL dfkm{t ;"rgf Pj+ cfjZos 
hfgsf/L ;+sng ul/Psf] lyof] . ;+slnt ;"rgf, Pj+ hfgsf/Lx?nfO{ j0f{gfTds tYof+s ljlw, :s]lnª ljlw, 
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/ nlh6 l/u|];g dff]8nåf/f ljZn]if0f ul/Psf] lyof] . cWoogsf] glthfn] cfO{l;l6 k|ljlw Pj+ pks/0fx?df 
pQ/bftfx?sf] 1fg dWod :t/sf] -)=$$_ /x]sf] kfO{of] h;df /]l8of] -)=*&_, l6=le= -)=*%_, / df]afO{n 
-)=*%_ sf] ljifosf pQ/bftfx? a9L hfgsf/ /x]sf] kfO{of] . cfO{l;l6sf] ljifodf cGo lhNnfsf pQ/bftfx?sf] 
t'ngfdf alb{ofsf pQ/bftfx? a9L hfu?s /x]sf] kfO{of] eg] slkna:t'sf pQ/bftfx? cGo pQ/bftfx?sf] 
t'ngfdf cfO{l;l6sf] ljifodf w]/} c;Gt'i6 /x]sf] kfO{of] . tyflk ;dli6df ;Dk"0f{ pQ/bftfx?sf] wf/0ff 
cfO{l;l6sf] ;s/fTds k|efjsf] ljifodf dWod :t/sf] /x]sf] kfO{of] . cWoogsf] glthf cg';f/ pQ/bftfx?n] 
wfg v]tLdf cGo d]zLg/Lsf] bfFhf]df 6«ofS6/ -)=^%_ / Gofk:ofs :k|]o/ -)=^!_ sf] k|of]u w]/} u/]sf] kfO{of] . 
Ps rf}yfO{ -)=@*_ pQ/bftfx?n] s[lif ofGqLs/0fnfO{ dg k/fpg'sf] ;fydf o;sf] pkef]udf dWod -)=$)_ 
?kdf ;Gt'i6 ePsf] kfO{of] . tyflk w]/} nfut, cg'ejL sfdbf/sf] sdL, ;'ljwfx?sf] cefj, d]zLg/Lx?sf] 
dd{t;De/sf ;d:ofx?n] s[lif d]lzg/Lsf] canDagdf sdL ePsf] kfO{of] . a9L pd]/, w]/} lzIff tyf gjLg 
k|ljlw k|ltsf] gs/fTds wf/0ffx?n] cfO{;L6L pks/0f cg';/0f Pj+ canDagdf gs/fTds c;/ k/]sf] b]lvof] 
eg] ;+o'Qm kl/jf/, cfO{l;l6sf] ;Lk / cg'ejsf] eg] ;s/fTds e"ldsf /x]sf] kfO{of] /, w]/} v]tL ug]{ hUuf, 
cfO{;L6Lsf] ;Lk, r]tgfn] s[lif d]zLg/Lsf] cg';/0f Pj+ canDagdf ;s/fTds e"ldsf /x]sf] kfO{of]  . h;g';f/, 
w]/} hfu?s cleofg, ;DalGwt tflndx?n] wfg v]tLdf cfO{l;l6 pks/0f / s[lif d]lzg/Lsf] cg';/0f Pj+ 
canDagnfO{ a9fpFb} hfg]5 .
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Generating Adaptation Services through Transformation: A Case of Significance 
of Forest Resource Management in Climate Change Adaptation Planning 

Gyanendra Karki (FOS-02P-2016), PhD 2023 
Faculty of Forestry 

(Chairperson of the Advisory Committee: Prof. Balram Bhatta, PhD)

Nepal is at the crossroads of socio-political transition and also in the process of country restructuring. 
Federal, provincial and local government systems as well the support offered by international 
agencies has offered opportunities for the most climate vulnerable people, however, the conflict in 
resource use over the governments is manifested and halted the forest management and adaptation 
services. In the given caveat of climate change, the proposed research aimed at cataloguing the 
Climate Change Adaptation (CCA) interventions; analyzing the interactions of climate change 
effects, adaptation, resilience and adaptation service in the forestry sector; and assessing how 
transitional CCA interventions shape future climate change pathways and adaptation and resilience 
building. It also fostered to redefine natural resource (forestry specific) management regime and 
associated natural resource bases to formulate a climate resilient, sustainable livelihood and resource 
management system comprehending the production and distribution of adaptation services and 
environmental functions driven by good governance within the given ecological system. Likewise, 
research on transformational adaptation is new to Nepal, opens up the new research avenues in 
climate change adaptation and resilience building. The present research is a supplement to the 
global knowledge source and guiding post for researchers, national and sub-national policy actors, 
natural resource managers, forestry and climate change actors because it has supplied answers to 
the pertinent crucial questions related to 'generation and distribution' of adaptation services in the 
context of climate change vulnerability and community based natural resources (e.g., forests). 
The study area Tanahun and Kaski districts of Gandaki province selected for this study covers the 
hills and middle mountain regions. Total 36 respondents including six key persons representing 
community forest user groups, local farmers, medicinal plant traders and herders from Tanahun 
and Kaski districts took part in semi-structured questionnaire survey. Other 236 key discussants 
from all seven provinces were asked to join in discussions to assess the climate change adaptation 
services, their delivery mechanism, circular economy, and policy and institutional mechanism that 
appraises forest management, project assessment and value of research and publications to build 
more resilient and adaptive system and to advance the adaptation planning. Discussions were held 
in Butwal, Dhangadi, Surkhet, Hetauda, Pokhara, Janakpur and Biratnagar and two supplementary 
community-level meetings were organized in Damauli and Panchase. Climate change is 
comparatively a new domain of science, and adaptation is a craft of science and practice. There 
is considerable interest in understanding how human populations will respond to climate change 
through adaptation. As a consequence, there are several and increasing CCA related publications, 
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projects, policies and practices under way. Given the prioritized adaptation needs underlined by 
NAPA (2010), NCCP (2019) and NAP (2021), various CCA interventions are implemented in 
Nepal that helps in advancing CCA and offsetting the climate change vulnerabilities and risks. 
The interventions echoed the tenet of country's development plans, climate change policy and 
combating measures/needs as well as international commitments, including Nationally Determined 
Contribution (NDC) and COP agreements. Despite a slow increase, there is no clear trend in CCA 
publication research in the last two decades. Researches on forest, biodiversity and watershed 
management were found increasing over a period. A total of 76 CCA projects were found to be 
recorded in the last two decades while the most (32%) were community-based and the least (8%) 
were approached as ecosystem-based. The adaptation practices cover the local knowledge and 
measures as well as autonomous and planned interventions targeted at reducing risk and enhancing 
the resilience of vulnerable households and communities with respect to their livelihoods and the 
economy. Community forest users of Tanahun and Kaski districts have limited access to technologies 
and services focussed on climate resilience so they have adopted local adaptation practices, mostly 
based on local technologies, indigenous knowledge and available resources. Afforestation and 
reforestation, promotion of traditional practices, raising awareness, agroforestry, and controlling 
soil erosion and landslides were five major local level adaptation measures to combat climate 
change with afforestation and promotion of traditional forest management practices were common 
to both districts. Local communities were well acquainted with the knowledge of community-based 
and ecosystem-based adaptation, which needed to be capitalized with the embracing of circular 
economy and nature-based solutions to the adverse impacts of climate change. Thus, it is crucial in 
strengthening community-and locally-based mechanisms (e.g. forest-user groups, farmers groups, 
agricultural and fisheries cooperatives) for management and delivery of services to facilitate 
locally appropriate adaptation measures, including community-based adaptation. A multitude of 
researches on strengthening local communities’ ownership and improving the circularity of forest 
service generation and consumption could be an approach in generating knowledge to balance 
the interaction of climate risk, sustainable forest management and transformational adaptation. 
Circularity in ecosystem services generation and fostering is a nature-based solution that can play 
a role in enhancing transformational adaptation to climate change at a local level by adopting 
community-based and culturally appropriate methods and enhancing and incentivizing adaptation 
measures and capacities. The initiatives acknowledging participatory, nature-based, and local 
culture/indigenous knowledge friendly measure adaptations are likely to be successful in leading 
sustainable forest management.

o; cg';Gwfgn] zf;sLo :j?k ;'wf/df ;xof]u k'Ug] u/L kfl/l:yltsLo k|0ffnLleq cg's"ngsf ;]jfx? / 
jftfj/0fLo ;]jfx?sf] pTkfbg / ljt/0fdf ;3fp k'of{pg] u/L hnjfo' ;dfg's"lnt lbuf] hLljsf]kfh{g tyf 
;|f]t Joj:yfkg k|0ffnL ljsfz ug{ k|fs[lts ;|f]t -jg ljz]if_ Joj:yfkg tyf ;DalGwt k|fs[lts ;|f]tsf 



Directorate of Postgraduate Program, AFU110

Compendium of PhD Research Abstracts 

cfwf/x?sf] k'gk{l/efiff :yflkt ug]{ hdsf]{ u/]sf] 5 . ;fy}, of] cWoogn] hnjfo' ;+s6sf]] ljs/fn cj:yfdf 
cg's"ngsf :yfgLo k|of; / pkfox?sf] ;"rL tof/ kfg]{, jgIf]qdf hnjfo' kl/jt{gsf c;/x?, cg's"ng tyf 
;dfg's"ngsf ;]jfx?aLrsf cGt/;DaGwx?sf] ljZn]if0f ug]{, ;+qmd0fsflng cg's"ngsf s[ofsnfkx?n] efjL 
hnjfo' kl/jt{gsf] dfu{ tyf cg's"ng / ;dfg's"ng lgdf{0fsf] pkfox?sf] ljZn]if0f ug]{ tyf cg's"ng uGtJo 
lglb{i6 ug]{ p2]Zo /fv]sf] 5 . g]kfnsf nflu cg's"ng ?kfGt/0fdf vf]h–cg';Gwfg Pp6f gofF ljifoj:t' ePsf]n] 
o; cg';Gwfgn] hnjfo' kl/jt{g cg's"ng tyf ;dfg's"ng ljsf;sf nflu gjLg vf]hsf af6fx? ;d]t klxrfg 
u/]sf] 5 . o; cWoogsf] ;"rgf ;+sngsf qmddf tgx'+ / sf:sL lhNnfsf ;fd'bflos jg pkef]Qmf ;d"xx?, 
:yfgLo ls;fgx?, jg k}bfjf/ Joj;foLx? tyf Joj:yfkssf k|ltlglwx? ;d]tsf ;"rgfbftfx?n] cw{;+/lrt 
k|Zgdfnf ;j]{If0f dfkm{t :jod+;]jL?kdf ;xeflutf hgfPsf lyP . o;df yk cg's"ng / ;dfg's"ng k|0ffnL 
dha"t ug{ tyf cg's"ngsf of]hgf k|s[of cufl8 a9fpg hnjfo' kl/jt{g cg's"ngsf ;]jfx?, ltgnfO{ 
ljt/0f ug{] ;+oGq, rs|Lo cy{tGq, jg Joj:yfkg gLlt, kl/of]hgf tyf vf]h cg';Gwfg / k|sfzgx?sf] 
n]vfhf]vf / d"NofÍgdf e"ldsf v]Ng] ;+yfut ;+oGqx?sf] d"NofÍg h:tf ljifox?df 5nkmn ug{ ;ft} k|b]zsf 
zx/x? -wgu9L, ;'v]{t, a'6jn, kf]v/f, x]6f}8f, hgsk'/ / lj/f6gu/_ sf ;/f]sf/jfnfx?;+u 5nkmn / bdf}nL 
/ k+rf;]df ;d'bfo:t/df cGtlqm{ofx? ul/Psf  lyP . cWoogaf6 5gf]6 ePsf ;fd'bflos jg pkef]Qmfx?sf] 
pTyfgzLntfdf s]lGb|t cfw'lgs k|ljlwx? tyf ;]jfx?df ;Lldt kx'Fr kfOof] . pgLx?n] :yfgLo k|ljlw, 
k/Dk/fut 1fg / pknAw ;|f]tx?df cfwfl/t :yfgLo cg's"ngsf cEof;x? ub}{ cfPsf 5g\ . cWoogn] bzf{P 
cg';f/ j[Iff/f]k0f tyf jghËnsf] k'g?Tyfg, k/Dk/fut cEof;x?sf] k|f]T;fxg, ;r]tgf clea[l4, s[lif–jg 
/ df6f] ;+/If0f tyf e"Ifosf] /f]syfd hnjfo' kl/jt{g;Fu h'Wg] k|d'v cg's"ngsf pkfox?sf ?kdf klxrfg 
eP . :yfgLo ;d'bfox? ;d'bfo tyf kfl/l:yltsLo k|0ffnLdf cfwfl/t cg's"ng ;DaGwL 1fg;Fu kl/lrt 
lyP . oL 1fgnfO{ rs|Lo cy{tGq tyf k|s[ltdf cfwfl/t hnjfo' ;dfwfgx?;+u cfTd;ft ub{} k"+hLs[t ug'{ 
cfjZos b]lvP . log} 1fg / cg'ejx?nfO{ /fli6«o cg's"ng;+u ;dGjo u/fO{ hnjfo' kl/jt{g cg's"ng 
;DaGwL dfgsx? tof/ ug{ of] cWoog ;kmn ePsf] 5 . hnjfo' kl/jt{g t'nfGffTds ?kdf lj1fgsf] gljg 
ljwf x'g'sf ;fy} ljsf;, lj1fg tyf cEof;x?sf] gofF lzNk ;d]t xf] . kmn:j?k, hnjfo' kl/jt{g cg's"ng 
;DaGwL k|sfzgx?, kl/of]hgfx?, gLltx? tyf cEof;x? xfn d'n'sdf a9\bf] qmddf pknAw tyf ;~rfngdf 
5g\ . o; cWoogdf g]kfndf kl5Nnf] b'O{ bzs -@))) b]lv @)@)_ df s"n &^ hnjfo' kl/jt{g cg's"ngsf 
kl/of]hgfx? b:tfj]hLs/0f ePsf lyP, h; dWo] ;a}eGbf w]/} -#@ k|ltzt_ ;d'bfodf cfwfl/t cg's"ng 
/ ;a}eGbf yf]/} -* k|ltzt_ kfl/l:yltsLo k|0ffnLdf cfwfl/t cg's"ng sfo{s|dx? lyP . kfl/l:yltsLo 
k|0ffnL Joj:yfkgaf6 cg's"ng ;]jfx? pTkfbg / ltgnfO{ k|f]T;fxg ug]{ sfo{df :yfgLo rs|Lo cy{tGq tyf 
k|fs[lts ;]jfdf cfwfl/t ;dfwfg k|j4{g pQd pkfosf] ?kdf b]lvPsf] 5, h;n] ;d'bfodf cfwfl/t tyf 
pko'Qm k/Dk/fut tyf ;f+:s[lts ljlwx? ckgfpb} / cg's"ngsf dfWodx? tyf Ifdtfx?nfO{ k|f]T;fxg 
ub{} :yfgLo:t/df hnjfo' kl/jt{g lj?4 pTkl/jt{gsf/L cg's"ngnfO{ k|fyldstf lbgdf cxd\ e"ldsf v]Ng 
;Sb5 . o; cg';Gwfgsf] lgrf]8 cg';f/ lbuf] jg Joj:yfkgdf ;xeflutfd"ns, k|s[ltdf cfwfl/t tyf 
:yfgLo k/Dk/fut 1fgnfO{ k|f]T;fxg ug]{ vfnsf cg's"ngsf pkfox? ;kmn l;4 x'g] ljZjf; ug{ ;lsG5 / 
oL If]qdf yk cg';Gwfg sfo{x? ;~rfng ug'{ jf~5gLo x'g]5 . 
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Performance of Different Sweet Potato (Ipomoeas batatas L.) 
Genotypes in Hill and Terai of Nepal 

Prakash Bhattarai (HRT-04P-2017), PhD 2024 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Kalyani Mishra Tripathi, PhD)

A series of experiments were carried out at Khumaltar, Lalitpur (1360 masl), and Rampur (228 
masl), Chitwan, Nepal, to investigate the effect of location and harvesting time on the growth, 
yield, and quality of sweet potato genotypes and to determine the response of crop geometry. 
Further, storage performance of sweet potato genotypes was also invetigated in different storage 
conditions under ambient temperature at Khumaltar, Lalitpur, Nepal. The field experiments were 
carried out in a factorial randomized complete block design (RCBD) with three replications from 
July to December 2018 and 2019 and included a total of twelve treatment combinations of three 
sweet potato genotypes (CIP 440015, CIP 440267 and Local White), two locations (Khumaltar and 
Rampur) and two harvesting times [120 and 150 days after planting (DAP)]. Field experiments 
were conducted in a factorial randomized complete block design (RCBD) with three replications 
in 2018 and 2019 to determine the effect of crop geometry on the growth, yield, and quality 
of sweet potato genotypes and comprised of a total of twelve treatment combinations of four 
crop geometry (60 cm × 25 cm, 60 cm × 30 cm, 70 cm × 25 cm, and 70 cm × 30 cm) and three 
genotypes. Storage experiment was carried out in two factorial completely randomized design 
with three replications under ordinary ambient temperature (10.11-17.49°C) at Khumaltar from 
December to March. Tuberous roots of three genotypes harvested at 4-month maturity were stored 
inside an ordinary room in dry sand, sawdust, thin jute sack, natural mud pot, and open crates. The 
findings showed growing locations significantly affected plant growth traits such as days to bud 
sprouting, ground foliage coverage, vine length, vine internode diameter, vine internode length, 
mature leaf size, and petiole length of sweet potato genotypes. Significant variation was found in 
marketable tuber number and weight plant-1, total tuberous root weight plant-1 and tuberous root 
yield t ha-1 among genotypes and across the locations. The genotype CIP 440267 produced higher 
total and marketable yields (0.468 kg plant-1). The genotype CIP 440267 produced the highest 
tuberous root weight (0.370 kg plant-1) and tuberous root yield (20.57 t ha-1) in 2018 and (0.663 kg 
plant-1) and (35.48 t ha-1) in 2019. Genotype CIP 440267 had the highest average yield (28 t ha-1). 
The harvest time did not affect yield characters significantly. Yield characters were significantly 
influenced by the locations with greater yields in Khumaltar than in Rampur during July planting. 
Total tuberous fresh root weight per plant, total tuberous root yield (t ha-1), and marketable tuber 
weight per plant all displayed positive correlations. Moisture, dry matter, starch, and amylose 
content did not differ among genotypes while reducing sugar was highest in the Local White. The 
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starch content was affected by the harvest time, with delaying harvest (150 DAP) resulting in a 
decrease in starch content (23.59%), compared to 30.61% at 120 DAP in 2018. The reducing sugar 
was found increased in the delayed harvested sweet potatoes. The CIP genotypes had high (241.93 
mg100 g-1) levels of β- carotene, whereas Local White (2.2 mg 100 g-1) had extremely low levels. 
The starch, reducing sugar and β-carotene content were higher in Rampur than Khumaltar. The 
results concluded that orange fleshed sweet potato genotypes are suited for hilly areas of Nepal like 
Lalitpur, Khumaltar. The crop harvested at dates 120 and 150 DAP did not result in a significant 
difference in tuber yield, but some qualities were reduced in delayed harvested sweet potatoes 
(150 DAP), suggesting that sweet potato crops can be harvested at 4 months with appropriate yield 
and quality attributes. It is revealed that the highest tuber yield (30.08 t ha-1) was produced at 60 
cm × 25 cm plant spacing (66,666 plants ha-1), whereas the tuber size was larger at 70 cm × 30 cm 
plant spacing (47, 619 plants ha-1). The highest marketable tuberous root weight per plant (0.527 
kg), tuberous root diameter (62.59 mm), shoot fresh weight (509 g), and tuberous root yield per 
plant (616 g) were obtained at 70 cm × 30 cm plant spacing. The average size of the tuber was 
reduced by the closer plant spacing. The reducing sugar content was influenced significantly by 
crop geometry and genotypes. The pooled data showed the highest (15.48 and 17.26%) reducing 
sugar in closer geometry 60 cm × 25 cm and Local White genotype respectively and the lowest 
(11.54%) in the genotype CIP 440015. CIP genotypes, on the other hand, were high in ß carotene 
content, whereas the Local White had a negligible amount (0.35 mg 100 g-1). Findings suggest 
that crop geometry can have a considerable impact on sweet potato production. As a result, the 
geometry of sweet potatoes can be wide or narrow depending on our needs and the area available 
in our study area or a similar situation. With the progression of the storage period, physiological 
loss in weight (PLW) and rotting (%) were significantly increased in all treatments of the storage. 
In the 12th week of storage, the highest PLW was recorded in the tubers stored in open crates 
(70.2%) followed by natural mud pot (65.2%) whereas the lowest PLW was observed in tubers 
stored inside the dry sand (50.2%). No weevil infestation and sprouting were observed during the 
experimental period due to low temperature. The lowest tuber rotting (%) was recorded in the 
genotype CIP 440015 (55.3%) and inside dry sand (48.7%) during the 12th week of storage while 
it was the highest up to 85.9% in CIP 440267. The highest rotting (76.7%) was recorded in thin 
jute sack followed by natural mud pot (76.5%). The results showed an increment in dry matter 
and reducing sugar (%), while the reduction in ß-carotene and starch content of tubers after 3 
months of storage inside dry sand. There was strong positive correlation of storage duration with 
dry matter (r=0.750) and reducing sugar (r=0.658) whereas, a negative correlation with starch 
(r=-0.918) and ß-carotene (r= -0.352) content of sweet potato genotypes. The study concluded 
that sweet potato tuber can be kept for 8 to 10 weeks in dry sand with minimum postharvest loss 
in ordinary room conditions and the Genotype CIP 440015 has good storability among the tested 
genotypes in similar conditions. 
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;g\ @)!* b]lv @)!( ;Dd, v'dn6f/, nlntk'/ -!#^) ld6/_ / /fdk'/ -@@* ld6/_, lrtjg, g]kfndf 
;v/v08sf] hLgf]6fO{kx?sf] j[l4, pTkfbg / u'0f:t/ dfkb08df :yfg / afnL sf6\g] ;dosf] k|efj hfFr 
ug{ / afnL nufpg] b"/Lsf] c;/ lgwf{/0f ug{ >F[+vnfj4 k/LIf0fx¿ ul/Psf] lyof] . ;fwf/0f kl/j]z tfkqmd 
cGtu{t ljleGg e08f/0f cj:yfx¿df ;v/v08sf] hLgf]6fO{kx?sf] e08f/0f Ifdtfsf] d"NofÍg ug{ k|of]ux¿ 
klg v'dn6f/, nlntk'/, g]kfndf ;~rfng ul/Psf] lyof] . lkmN8 k/LIf0fx? ;g\ @)!* / @)!( sf] h'nfO{ 
b]lv l8;]Da/ ;Dd tLg k|lts[ltx¿ ;lxt ˆofS6f]l/on ¥of08f]dfO{H8\ k"0f{ Ans l8hfO{gdf ul/Psf] lyof] 
/ tLg ;v/v08sf] hLgf]6fO{kx¿ -;L=cfO{=kL= $$))!%, ;L=cfO{=kL=$$)@^& / :yfgLo ;]tf]_, b'O{ :yfg, 
v'dn6f/, nlntk'/ / /fdk'/, lrtjg / b'O{ afnL sf6\g] ;do -nufPsf] !@) / !%) lbg kl5_ sf] s'n afx| 
pkrf/ ;+of]hg ;dfj]z ul/Psf] lyof] . To;} u/L, ;g\ @)!* / @)!( df ˆofS6f]l/on ¥of08f]dfO{H8 k"0f{ Ans 
l8hfO{gdf tLg k|lts[lt ;lxt lkmN8 k/LIf0f ul/Psf] lyof], h:f cGt/ut rf/ afnL nufpg] b"/L -^) ;]dL × 
@% ;]dL, ^) ;]dL × #) ;]dL, &) ;]dL × @% ;]dL, / &) ;]dL × #) ;]dL_ / tLg hLgf]6fOkx¿sf] k|efa 
hfF+r ug{sf] nflu s'n afx| pkrf/ ;+of]hgx¿ ;dfj]z ul/Psf] lyof] . To;} u/L l8;]Da/ @) b]lv dfr{ !# 
;Dd v'dn6f/df ;fwf/0f kl/j]zsf] tfkqmd -!)=!!–!&=$( l8u|L ;]lN;o;_ cGtu{t tLg j6f k|lts[lt;lxt 
ˆofS6f]l/on k"0f{ ¥of08f]dfO{H8 l8hfO{gdf e08f/0f k/LIf0f ul/Psf] lyof] . k/LIf0fdf $ dlxgfsf] kl/kSjtfdf 
vlgPsf ;v/v08sf h/fnfO{ ;fdfGo sf]7fdf ;'Vvf afn'jf, sf7sf] w'nf], kftnf] h'6sf] af]/f, k|fs[lts 
df6f]sf] efF8f] / v'nf qm]6df /flvPsf] lyof] . ;v/v08sf] hLgf]6fO{kx? / nufpg] :yfgx¿n] la?jfsf] j[l4 
ljz]iftfx¿nfO{ dxTjk"0f{ ¿kdf c;/ u/]sf] vf]hx?n] b]vfP . hLgf]6fO{kx¿ / :yfgx¿df k|lt la?jf ahf/ 
of]Uo h/fsf] ;+Vof / jhg, s'n h/fsf] jhg k|lt la?jf / h/f pTkfbg k|lt x]S6/df pNn]vgLo leGgtf 
kfO{of] . :yfgLo ;]tf]sf] t'ngfdf, ;L=cfO{=kL= $$)@^& n] pRr s'n / ahf/ of]Uo pkh pTkfbg u¥of], cf};t 
ahf/ of]Uo h/fsf] tf}n k|lt la?jf )=$^* lsnf] kfO{of]] . hLgf]6fO{k ;L=cfO{=kL= $$)@^& n] @)!* df 
;a}eGbf w]/} h/fsf] tf}n -)=#&) ls=u|f= k|lt la?jf_ / h/fsf] s'n pkh k|lt x]S6/ @)=%& d]=6g / @)!( df 
)=^^# ls=u|f= k|lt lj?jf / #%=$* d]=6g k|lt x]S6/ pTkfbg uof]{ . hLgf]6fO{k ;L=cfO{=kL= $$)@^& n] cf};t 
a9L pTkfbg @*=) d]=6g lbPsf] lyof] . afnL sf6\g] ;don] pkhnfO{ vf;} c;/ gu/]klg !%) lbgdf vGbf 
pkh yf]/} a9]sf] b]lvof] . /fdk'/sf] t'ngfdf v'dn6f/df a9L pTkfbg eO{ :yfgx¿n] pkh pNn]vgLo ¿kdf 
k|efljt ePsf] b]lvof] . lrgLsf] dfqf :yfgLo ;]tf]df ;a}eGbf a9L x'Fbf, lrgLsf] dfqf, ;'Svf kbfy{, :6fr{ / 
PdfO{nf]hsf] dfqf hLgf]6fO{kx¿ aLr km/s lyPg . afnL s6gL rf8f]sf] t'ngfdf -#)=^!Ü_ l9nf]df :6fr{ dfqf 
@#=%(Ü n] sdL ePsf] kfO{of]] . afnLsf] l9nf] s6gLn], h/fdf lrgLsf] dfqf a9]sf] lyof] . la6f Sof/f]l6gsf] 
dfqf ;L=cfO{=kL= hLgf]6fO{kx?df :yfgLo ;]tf] eGbf w]/} a9L kfO{of], To:t} v'dn6f/sf] t'ngfdf /fdk'/df 
:6fr{, lrgLsf] dfqf / la6f Sof/f]l6gsf] dfqf a9L lyof] . ;'Gtnf /+usf] ;v/v08sf] hLgf]6fO{k nlntk'/, 
v'dn6f/ h:tf kxf8L If]qsf nflu pko'Qm 5g eGg] b]lvG5 . afnL nufPsf] !@) / !%) lbgdf vGbf h/f 
pTkfbgdf pNn]vgLo km/s gb]lvP klg, s]xL pTkfbgf]k|fGt u'0fx¿ l9nf] vGbf  -!%) lbgdf_ sd;n kfO{of], 
t;y{ ;v/v08 afnL !@) lbgdf pko'Qm pTkfbg / u'0f:t/Lo ljz]iftfx¿ ;lxt vGg ;lsG5 . ljleGg afnL 
nufpg] b"/Lx¿ d"NofÍg ul/Psf dWo] ^^,^^^ la?jfx¿sf] pRrtd 3gTj k|lt x]S6/ -^) ;]=ld= × @% ;]=ld=_ 
cg';f/ k|lt PsfO{ If]qdf a9L pTkfbg lbg ;S5 t/ &) ;]=ld= × #) ;]=ld= b"/Ln] k|lt lj?jf ahf/ of]Uo 
h/fsf] tf}n -)=%@& ls=u|f=_, h/fsf] Jof; -^@=%( ld=dL=_, nx/fsf] tfhf tf}n k|lt lj?jf -%)( u|fd_ / s'n 
h/fsf] k|lt la?jf tf}n -^!^ u|fd_ a9fpgsf] nfuL tYofÍLo ¿kdf pRr kfO{of] . la?jfsf] glhssf] b'/Ln] 
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bfgfn] bfgfsf] cfsf/ 36of] . xfd|f] vf]hx¿n] ;'emfj lbG5 ls afnL nufpg] b"/Lx¿n] ;v/v08sf] pTkfbgdf 
pNn]vgLo k|efj kfg{ ;S5 . kmn:j¿k ;v/v08sf] nufpg] b"/Lx¿ cfjZostf / pknAw If]q jf ;dfg 
cj:yfsf] cfwf/df km/flsnf] jf ;fF3'/f] x'g ;S5 . e08f/0f cjlwsf] ;do a9\g'sf] ;fy}, ef}lts jhg 36g] 
/ ;8\g] k|ltzt e08f/0f k|of]usf ;a} pkrf/x?df pNn]vgLo ¿kdf j[l4 ePsf]  lyof] . e08f/0fsf] !@ cf}+ 
xKtfdf, v'Nnf qm]6 -&)=@Ü_ df e08f/0f ul/Psf h/fx¿df pRrtd ef}lts jhg 36\g] /]s8{ ul/Psf] lyof] 
/ To;kl5 k|fs[lts df6f]sf] efF8f]df -^%=@Ü_ / ;a}eGbf sd ef}lts jhg 36\g] ;'Vvf afn'jf leq e08f/0f 
ul/Psf h/fx¿df -%)=@Ü_ b]lvof] . k/LIf0f cjlwdf 3'g ls/fsf] k|sf]k / c+s'/0f b]lvPsf] 5}g . e08f/0fsf] 
!@ cf}+ xKtfdf hLgf]6fO{k ;L=cfO{=kL= $$))!% -%%=#Ü_ / ;'Svf afn'jf leq -$*=&Ü_ h/f ;8\g] ;a}eGbf 
sd k|ltzt /]s8{ ul/Psf] lyof] hals ;L=cfO{=kL= $$)@^& df of] pRrtd *%=(Ü ;Dd lyof] . kftnf] h'6sf] 
af]/f / k|fs[lts df6f]sf] efF8fdf pRrtd ;8\g] -qmdzM &^=&Ü / &^=%Ü_ b]lvof] . glthfn] ;'Svf afn'jf leq 
# dlxgf e08f/0f u/]kl5 h/fsf] ;'Vvf kbfy{ / lrgLsf] dfqfdf j[l4 ePsf] 5 eg] la6f Sof/f]l6g / :6fr{sf] 
dfqfdf sdL cfPsf] 5 . cWoogn] of] lgisif{ lgsfn]sf] 5 ls ;v/v08sf] h/fnfO{ ;fdfGo sf]7fsf] cj:yfdf 
e08f/0f ubf{ Go'gtd pTkbfgf]k|fGt Iflt ;lxt ;'Svf afn'jfdf * b]lv !) xKtf;Dd /fVg ;lsG5 / ;dfg 
cj:yfdf k/LIf0f ul/Psf hLgf]6fO{kx¿df hLgf]6fOk ;L=cfO{=kL= $$))!% n] /fd|f] e08f/0f Ifdtf b]vfPsf] 
kfO{of] . 
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Genetic Diversity of Nepalese Finger Millet Landraces and Their Reaction to Blast Disease 
and Drought Stress Revealed by Phenotyping and Genome-Wide Association Study 

Krishna Hari Ghimire (PLB-05P-2016), PhD 2024 
Department of Genetics and Plant Breeding 

(Chairperson of the Advisory Committee: Prof. Madhav Prasad Pandey, PhD)

Finger millet (Eleusine coracana L. Gaertn.) is an important crop due to its stress resilient capacity 
and grain yields under dry environments. It is the fourth important crop in Nepal after rice, maize 
and wheat, however, is neglected from the mainstream research and development. Because of this, 
the rich finger millet genetic resource available in Nepal is still underutilized. With the objective 
of enhancing the utilization of Nepalese finger millet genetic resource, 300 accessions collected 
from 54 districts were studied in three sets of field experiments for two consecutive crop seasons 
(2017-2018) followed by genome-wide association study (GWAS). The agromorphological 
characterization and blast diseases screening were carried out at three hill locations (Kabre, 
Dolakha; Vijayanagar, Jumla; and Khumaltar, Lalitpur) whereas, drought screening was conducted 
at Khumaltar, Lalitpur. Genotyping-by-sequencing was performed at International Crops Research 
Institute for Semi-Arid Tropics (ICRISAT), Hyderabad, India. Shannon-Weaver diversity indices 
(H') showed high diversity (0.647-0.908) for most of the studied qualitative and quantitative traits. 
Accessions were clustered into four distinct groups based on the quantitative traits. The correlation 
analyses indicated that accessions with early flowering, tall plants, long leaves, high tillers, large 
ears and bold grains can be selected for grain yield improvement. Fifteen landraces were selected 
based on stable grain yield over the environments, out of which, NGRC04849, NGRC06490, 
NGRC04871, NGRC06487, NGRC06489, NGRC04806 and NGRC04817 were superior ones. 
The landraces NGRC04849 and NGRC06490 produced 15.5% and 4.5% higher grain yield 
respectively, than Kabre Kodo-2, a latest and best performing variety amongst the five released 
varieties in Nepal. The highest incidence of leaf, neck, and finger blast was observed at Lalitpur, 
Dolakha and the least at Jumla condition. The overall disease incidence was higher in 2018 than in 
2017. The combined analysis over the environments revealed a non-significant difference for leaf 
blast, however, the difference was highly significant for neck and finger blast. Among the accessions, 
about 32% had lower disease score for finger blast, 10% for neck blast, and 25% for leaf blast than 
the standard check variety Kabre Kodo-2. The landraces NGRC04798, NGRC03478, NGRC05765, 
NGRC03539, NGRC06484, NGRC01458, NGRC01495 and NGRC01597 were resistant to finger 
blast and neck blast. Five landraces namely, NGRC4849 (4670 kg ha-1), NGRC6487 (3624 kg 
ha-1), NGRC04852 (3426 kg ha-1), NGRC03491 (3191 kg ha-1) and NGRC6490 (3132 kg ha-1) 
were identified as stable drought tolerant landraces. The landraces identified for blast resistance, 
drought tolerance, high yield and other traits can be promoted as candidate variety or utilized 
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in breeding programs. The GWAS identified 120 significant marker-trait associations (MTA) for 
nine traits and explained up to 43% phenotypic variation. Of these, four MTAs were associated 
with candidate genes for coding protein kinase and coiled-coil domain-containing protein. Post-
validation, the significant MTAs and putative genes identified in this study could be deployed in 
molecular breeding programs to develop superior finger millet cultivars resilient to various biotic 
and abiotic stresses. 

ljleGg lsl;dsf tgfj ;xg] ;fy} ;'Vvf jftfj/0fdf klg kof{Kt pTkfbg lbg] Ifdtf ePsf]n] sf]bf] Ps 
dxTjk"0f{ afnL xf] . wfg, ds} / ux'Fkl5sf] g]kfnsf] rf}+yf] k|d'v afnL sf]bf] cg';Gwfg / ljsf;sf] d"n k|jfxaf6 
x]nTjdf k/]sf] 5 h;n] ubf{ o;sf] k|r'/ ljljwtf cem} pkof]udf cfpg ;s]sf] 5}g . g]kfnL sf]bf]sf] cfg'j+lzs 
ljljwtfsf] pkof]unfO{ a9fpg] p2]Zon] g]kfnsf %$ lhNnfaf6 ;+sng ul/Psf sf]bf]sf #)) j6f hftx?nfO{ 
;g\ @)!& / @)!* sf] aiff{ofddf ltgj6f k/LIf0fsf ;]6x?df cWoog kZrft\ lhgf]d–jfO8 P;f]l;Pzg 
cWoog  ul/Psf] lyof] . rl/qlrq0f / d?jf /f]u ;DaGwL k/LIf0f sfa|], bf]nvfÙ ljhogu/, h'DnfÙ tyf 
v'dn6f/, nlntk'/sf] k|fs[lts jftfj/0fdf ;fy} ;'Vvf ;xg] ;DaGwL k/LIf0f v'dn6f/, nlntk'/df ;~rfng 
ePsf] lyof] . lhgf]6fOlkË–afO–l;Sj]lG;Ë dfk{mt\ lhgf]d–jfO8 P;f]l;Pzg cWoog ;]ld–Pl/8 6«lkS;sf] 
nflu cGt//fli6«o afnL cg';Gwfg ;+:yfg, x}b/fjfb, ef/tdf ul/Psf] lyof] . zfgg–j]e/ ljljwtf ;'rsf+s 
cg';f/ laleGg u'0ffTds tyf dfqfTds u'0fx?df k/LIf0f ul/Psf hftx?df pRr ljljwtf -)=^$&–)=()*_ 
b]lvof] . laleGg dfqfTds u'0fx?sf] cfwf/df #)) ;+sngx?nfO{ rf/j6f ;d'xdf laefhg ul/of] . ;x–;DaGw 
ljZn]if0fn] l56f] km"Ng], cUnf jf]6, nfdf kft, w]/} ufFh, 7"nf afnf ;fy} kf]l6nf bfgf x'g] hftx? 5gf}6 u/L 
pTkfbgdf ;'wf/ ug{ ;lsg] b]vfPsf] 5 . pTkfbg Ifdtfdf l:y/tfsf] ljZn]if0fsf] cfwf/df !% j6f pTs[i7 
hftx? 5gf]6 ul/Psf] lyof], h;dWo] Pg=hL=cf/=;L=)$*$(, Pg=hL=cf/=;L=)^$(), Pg=hL=cf/=;L=)$*&!, 
Pg=hL=cf/=;L=)^$*&, Pg=hL=cf/=;L=)^$*(, Pg=hL=cf/=;L=)$*)^ / Pg=hL=cf/=;L=)$*!& n] Ps eGbf 
w]/} :yfgdf /fd|f] glthf b]vfPsf 5g\ . Pg=hL=cf/=;L=)$*$( / Pg=hL=cf/=;L=)^$() n] kfFrj6f pGdf]lrt 
hftdWo] ;a}eGbf /fd|f] / gofF hft sfa|] sf]bf]–@ n] eGbf qmdzM !%=%Ü / $=%Ü a9L pTkfbg lbPsf] kfOof] . 
sf]bf]sf] kft, 3fF6L / cf}+nfdf nfUg] tLg} lsl;dsf] d?jf /f]usf] k|sf]k ;a}eGbf w]/} nlntk'/df, To;kl5 bf]nvf 
/ ;a}eGbf sd h'Dnfdf kfOof] eg] klxnf] jif{ -;g\ @)!&_ df eGbf bf];|f] jif{ -;g\ @)!*_ df ;du|df d?jf /f]u 
w]/} nfu]sf] kfOof] . tLgj6} k/LIf0f :ynx?sf] cf};t cf+s8f ljZn]if0f ubf{ kftsf] d?jfsf] cfwf/df hftx?df 
tflTjs leGgtf kfOPg eg] 3fF6L / cf}+nfsf] d?jf /f]usf] cfwf/df hftx?sf] aLrdf cToGt} 7'nf] leGgtf 
e]l6of] . sfa|] sf]bf]–@ sf] t'ngfdf ;du|df sl/a @%Ü hftx?df kftsf] d?jf, !)Ü df 3fF6Lsf] d?jf / #@Ü 
df cf}Fnfsf] d?jf /f]u sd nfu]sf] kfOof] . Pg=hL=cf/=;L=)$&(*, Pg=hL=cf/=;L=)#$&*, Pg=hL=cf/=;L= 
)%&^%, Pg=hL=cf/=;L=)#%#(, Pg=hL=cf/=;L=)^$*$, Pg=hL=cf/=;L=)!$%*, Pg=hL=cf/=;L=)!$(%, 
Pg=hL=cf/=;L=)!%(& cflb hftx?df cf}+nfsf] d?jf /f]u -@=!–@=#_ tyf 3fF6Lsf] d?jf /f]u -!=%–@=#_ sd 
b]lvof] . kfFr j6f /}yfg] hftx?M Pg=hL=cf/=;L=)$*$( -$^&) s]=hL=÷x]S6/_, Pg=hL=cf/=;L=)^$*& -#^@$ 
s]=hL=÷x]S6/_, Pg=hL=cf/=;L=)$*%@ -#$@^ s]=hL=÷x]S6/_, Pg=hL=cf/=;L=)#$(! -#!(! s]=hL=÷x]S6/_ / 
Pg=hL=cf/=;L=)^$() -#!#@ s]=hL=÷x]S6/_ df ;'Vvf ;xg] Ifdtfdf l:y/tf b]lvof] . o; cWoogaf6 d?jf 
/f]u k|lt/f]wL, ;'Vvf ;xg], pRr pTkfbg Ifdtf tyf cGo u'0fx?sf] nflu ;DefJo bftf hftx?sf] klxrfg 
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ul/Psf] 5, h;nfO{ cfufdL lbgx?df sf]bf] k|hgg\ sfo{df k|of]u ug{ ;lsg] b]lvG5 . lhgf]d–jfO8 P;f]l;Pzg 
cWoog sf] glthf cg';f/ laleGg gf} j6f u'0fx?sf] nflu $#Ü ;Dd lkmgf]6fOlks leGgtf AofVof ug{] !@) j6f 
dfs{/–6]«6 P;f]l;Pzgx? klxrfg ePsf 5g\ . o;dWo] rf/j6f k|f]l6g–sfOg]h / sf]ON8–sf]On 8f]d]g k|f]l6g 
lgwf{/0f ug]{ pDd]bjf/ hLg  ;Fu ;DalGwt /x]sf 5g\ . of] cWoogaf6 klxrfg ePsf dfs{/–6]«6 P;f]l;Pzg  
Pj+ lglxt hLgx? laleGg h}ljs tyf ch}ljs tgfj ;xg ;Sg] sf]bf]sf gofF pTs[i7 hftx? ljsf; ug{sf] 
nflu cfg'j+lzs afnL k|hgg\ sfo{df pkof]u ug{ ;lsG5 .
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QTL Environment Interaction for Yield and Yield -Related 
Traits of Rice under Diverse Rainfed Lowland 

Santosh Raj Tripathi (PLB-01P-2016), PhD 2024 
Department of Genetics and Plant Breeding 

(Chairperson of the Advisory Committee: Krishna Hari Dhakal, PhD)

Drought and flood are becoming serious limiting factors to rice production and yield stability in 
rainfed lowland areas. Genotypes alter their relative behavior in different environments, while 
quantitative characters are inherited to polygene and have strong environmental influence. This 
study aims to identify and develop a rice variety with high yield, anaerobic germination, drought 
and stagnant flooding tolerance for rainfed lowland fields. Mapping populations developed from 
two parents (IRRI 119 and Samba Mahsuri) were used to study the genetic basis of abiotic stress 
tolerance related important traits. IRRI 119 was backcrossed to an F1 progeny to generate BC1F1 
and was allowed to self until BC1F3 generation. Four hundred BC1F3 lines were used to generate 
genotypic data, while more advanced line BC1F3:4 and BC1F3:5 were used to generate phenotypic 
data. These 400 lines along with parents were planted in three growing conditions by using 
augmented design at DoAR, Tarahara under rainfed lowland conditions during 2019 and 2020. 
Yield and yield related trait’s performance were studied under the stagnant flood, reproductive 
stage, drought stress and irrigated condition to understand the relationship among stagnant flood 
tolerance (SFT), drought tolerance (DT) and yield potential (YP) in rice. Likewise, anaerobic 
germination and their underlying mechanisms were evaluated over two years in lab condition. 
Total of 1,14,000 SNPs derived from the 1k Rice Custom Amplicon (RiCA) SRR genotyping with 
call rate of 80% and minor allele frequency (MAF) of >5% (24306 SNPs) were used to estimate 
the genetic relationship. Genome-wide association study was performed to identify significant 
marker-trait associations (MTAs) for traits enhancing rice adaptability to rainfed lowland 
ecosystem. The results showed that the level of genomic characterization that applied allows 
the prediction of yield traits evaluated in three different production environments. These results 
represent the concrete illustration of the genomic selection for potential concerning complex 
traits in rice with high abiotic stress tolerance. Eleven genotypes produced higher grain yield and 
had higher stress tolerance index (0.60) under drought conditions. While three genotypes were 
shown to have consistent performance and high yields during stagnant flooding. Similarly, twelve 
genotypes had more than 80 percent germination under anaerobic condition. In drought condition, 
overlapping QTL qDTY2.2 and qPL2 were found on Chromosome-2 associated with grain yield 
and panicle length. Similar QTLs for 1000 grain weight in Chromosome 8, QTL for plant height in 
Chromosome-7, QTL for days to 50% flowering in Chromosomes 4, 5, 6, and 12. QTL for spikelet 
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fertility percentage  was found in Chromosome- 2, 4, 5, 6, 7, 9, Chromosome- 10, 11, and 12 where 
QTL for straw yield was found in Chromosome- 6 and 11. There was a tendency for unidirectional 
positive additive effects, as shown by the fact that 10% of detected QTL showed additive effects 
contributed by the recurrent parent and 90% by the donor parent. The QTLs for grain yield in 
stagnant flood conditions were found on Chromosome- 1, 2, 4, 5, 7, and 9, whereas the QTL 
for survival in 60 cm of stagnant water was found on Chromosome- 1, 2, 3, 4, 5, 7, 9 and 11. In 
anaerobic germination condition, QTL for coleoptile length were found on Chromosome-1, 2, 3, 4, 
5, 6 and 9 where QTL qAG for germination was found on 1, 2, 4, 5, 6, 8, 9, 10 and 12. Nearly 98% 
of identified QTLs showed additive effects contributed by recurrent parents. AMMI analysis of 
variance over time of grain yield of 400 rice mapping populations in three environments showed 
that PC1 and PC2 accounted for 72.6% and 18.35%, respectively. The study found that QTLs for 
traits like anaerobic germination, grain yield, survival in stagnant floods, and coleoptile length 
varied over time. Epistatic effects were more significant than additive effects in the population. 
The QTL × Environment interaction was found to be a significant factor in epistatic effect. This 
interaction is significant for many QTLs, even highly heritable traits. Droughts have been observed 
near the center and may be informative, whereas normal irrigation and stagnant floods were the 
least representative over the years.  Genotypes IR 129077:1-1-19-6-B, IR 129077:2-1-30 -8 -B, 
IR129077:1-1-6-8-B and IR 129077:2-1-22-6-B showed the highest average yield and stability. 
Therefore, these genotypes can be used as donors in breeding programs and should be promoted 
in areas of the country where such environments are prevalent.

cl;+lrt wfgafnL pTkfbg / l:y/tf -pkh_ sf] nfuL v8]/L / af9L uDeL/ ?kdf c;/ k'¥ofpg] sf/sx¿ 

eP/ /x]sf 5g\ . dfqfTds rl/qx¿ b'O{ eGbf a9L lhgn] lgwf{/0f ul/ j+zfg'ut ?kdf ;g{] x'G5g\ / logLx?df 

alnof] jftfj/0fLo k|efj x'G5, To;}n] x¿n] ljleGg jftfj/0fdf ltgLx¿sf] ;fk]If Jojxf/nfO{ kl/jt{g ub{5 . 

o; cWoogsf] p2]Zo jiff{df cfwfl/t tNnf] If]qsf nflu pRr pkh, Pgf/f]las c+s'/0f, v8]/L ;lxi0f'tf, / 

l:y/ af9L ;xg ;Sg] wfgsf] k|hflt klxrfg / ljsf; ug]{ /x]sf]] 5 . b'O{ Kof/]G6 -O/L !!( / ;fDef dx;'/L_ 

af6 ljsl;t ul/Psf] dfglrq0f wfgsf] hg;+VofnfO{ ch}ljs tgfj ;xg ;Sg] Ifdtf ;DalGw ljz]iftfx¿sf] 

cfg'j+lzs cfwf/ cWoog ug{ k|of]u ul/Psf] lyof] . O/L !!( nfO{ F1 ;+u Aofsqm; ul/ BC1F1 pTkGg ul/of] 

/ pQm BC1F1 nfO{ BC1F3 ;Dd :j k/fu;]rg x'g lbO{of] . rf/ ;o BC1F3 nfOgx¿nfO{ hLgf]6fO{lks tyfÍ 

pTkGg ug{sf nfuL k|of]u ul/of] . yk pGgt nfO{g BC1F3:4 / BC1F3:5 nfO{ km]gf]6fOlks tYofÍ pTkGg ug{ 

k|of]u ul/Psf] lyof] . s[lif cg';Gwfg lgb]{zgfno, t/x/fdf @)!( / @)@) df b'O{ Kof/]G6 ;lxt oL $)) 
nfOgx¿ jiff{df cfwfl/t tLg jftfj/0fdf cu'd]G6]8 l8hfOgdf /f]lkPsf lyP . l:y/ af9L, k|hgg r/0f v8]/L 

tgfj, / l;+lrtdf pTkfbg / pkh ;DalGwt ;+wx¿sf] l:y/ af9L ;lxi0f'tf, v8]/L ;xgzLntf / wfgdf 

pTkfbg Ifdtf aLrsf] ;DaGw a'‰g / ltgLx¿sf] cGtlg{lxt ;+oGqx¿ cWoog ul/of] . o;} u/L, clS;hg/lxt 

c+s'/0f / ltgLx¿sf] cGtlg{lxt ;+oGqx¿ k|of]uzfnfdf b'O{ jif{ d"NofÍg ul/of] . s'n !,!$,))) SNPs 1k 
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/fO; s:6d PlDKnsg -RiCA) SRR Genotyping af6 *)Ü sf] sn b/ / dfO{g/ Plnn lk|mSj]G;L %Ü 

eGbf a9L -@$#)^ SNPs_ af6 cfg'j+lzs ;DaGw cg'dfg ug{ k|of]u ul/of] . dxTjk"0f{ u'0f lrlgg] ;+wx¿ sf] 

klxrfg ul/ cl;+lrt wfg v]tLdf cg's"ngLotf clea[l4 ug{ hLgf]d ;+wg ;+w cWoog ul/of]  . glthfx¿n] 

s] b]vfpF5 eg] k|of]u ul/Psf] hLgf]lds ljz]iftfsf] :t/n] tLg km/s pTkfbg jftfj/0fdf d"NofÍg ul/Psf] 

pkh ;+wx¿sf] eljiojf0fL ug{ cg'dlt lbG5 . oL glthfx¿n] pRr ch}ljs tgfj ;lxi0f' wfgsf nfuL hl6n 

;+wx¿ ;DefJotfsf] nflu hLgf]lds rogsf] 7f];  lrq0f ub{5 . P3f/ k|hfltx¿df pRr pTkfbg / v8]/L 

tgfj ;xgzLntf ;"rsf+s -)=^)_ kfOof] . hals tLg k|hfltx¿n] l:y/ af9Lsf] ;dodf nuftf/ k|bz{g / 

pRr pkh b]vfP . To:t}, afx| k|hfltx¿sf] clS;hg/lxt cj:yfdf *) k|ltzt eGbf a9L c+s'/0f lyP . v8]/L 

cj:yfdf, qmf]df]hf]d–@ df QTL qDTY2.2 
pTkfbg / QTL qPL2 afnfsf] nDafO{ cf]e/Noflkª ePsf] km]nf 

kof]{ . o;}ul/ qmf]df]hf]d–* df !))) bfgfsf] jhgsf], qmf]df]hf]d–& df af]6sf] prfO{, qmf]df]hf]d–$, %, ^ / !@ 

df km"n km'Ng] lbgsf], qmf]df]hf]d–@, $, %, ^, &, (, !), !! / !@ df afnfsf] k|hgg k|ltztsf] / qmf]df]hf]d–^ / 

!! df k/fn pTkfbgsf] QTL x? km]nf k/] . tYon] b]vfP cg';f/ !)Ü kQf nufOPsf] QTL cfjtL{ cleefjs 

/ ()Ü bftf cleefjsn] of]ubfg u/]sf] kfO{of] . l:y/ af9Lsf] cj:yfdf pTkfbgsf] nfuL QTLs qmf]df]hf]d–!, 

@, $, %, & / (df kfO{of], hals ^) ;]lG6ld6/ l:y/ kfgLdf afFRgsf] nfuL QTL qmf]df]hf]d–!, @, #, $, %, &, 

( / !! df kfO{of] . clS;hg/lxt c+s'/0fdf, c+s'l/t 6';fsf] nDafOsf] nfuL QTL qmf]df]hf]d–!, @, #, $, %, ^, 

/ ( / clS;hg/lxt c+s'/0fsf nflu QTL qAG qmf]df]hf]d–!, @, $, %, ^, *, (, !) / !@ df kfO{of] . klxrfg 

ul/Psf QTLs sf] nueu (*Ü sf] yk k|efjx¿df cfjtL{ cleefjssf]] of]ubfg b]lvof] . tLg jftfj/0fdf 

$)) dfglrq0f wfg hg;+Vofsf] pTkfbgsf] ;dodf leGgtfsf] AMMI ljZn]if0f ubf{ PC1 / PC2 qmdzM 

&@=^ Ü / !*=#% Ü kfO{of] . cWoogn] clS;hg/lxt c+s'/0f, pTkfbg, l:y/ af9Ldf afFRg / c+s'l/t 6';fsf] 

nDafO h:tf ljz]iftfx¿sf nflu QTLs ;do;Fu} leGg ePsf] kQf nufof] . Epistatic k|efj hg;+Vof df 

additive k|efj eGbf a9L dxTjk"0f{ lyof] . QTL × jftfj/0fdf epistatic k|efj dxTjk"0f{ kfOof] .  k|hfltx? 

IR 129077M1-1-19-6-B, IR 129077M2-1-30-8-B, IR129077M1-1-6-8-B / IR 129077M2-1-22-
6-B n] tLgj6f kl/j]zx¿df pRrtd cf};t pTkfbg / l:y/tf b]vfof] . t;y{, oL k|hfltx?nfO{ k|hgg 

sfo{qmdx¿df bftfsf] ¿kdf k|of]u ug{ ;lsG5 / To:tf jftfj/0fx¿ ePsf] If]qx¿df k|j{wg ul/g'k5{ .
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Effect of Supplementing Urea, Yeast and Bacterial Probiotics on Nutrient 
Utilization and Productivity of Lactating Crossbred Dairy Cattle in Nepal

Tulasi Prasad Paudel (LPM-02P-2016), PhD 2024 
Department of Livestock Production and Management 

(Chairperson of the Advisory Committee: Prof. Naba Raj Devkota, PhD)

In recent years, researchers have been exploring various dietary supplements for dairy cattle to 
enhance their productivity and overall health. This study focused on possible contribution of three 
specific agents: urea, different types of yeast, and bacterial probiotics, all aimed at improving 
digestion efficiency and productivity in dairy cows. A total of three experiments were conducted. 
All three experiments involved separate sets of 12 lactating cows with four treatments, each 
replicated for three times in a Completely Randomized Design at Rampur, Chitwan, Nepal. 
In the first experiment, inclusion of sustained-release urea (SRU) in the diet improved the 
digestibility of key nutrients, which was also reflected in body weight gain. Additionally, the 
synthesis and absorption of microbial protein in the rumen were also enhanced by SRU, along 
with improvements in milk production and milk quality parameters. Hematology and blood 
biochemistry results also demonstrated positive changes.  Likewise, improvements in digestibility 
were observed in the second experiment when live yeast (LVY) was included. The group receiving 
a combination of both live and baker's yeast exhibited the best body weight gain, while dry matter 
intake remained unaffected. The supply and absorption of microbial nitrogen were also higher 
for LVY. Changes in milk production and key milk quality parameters were better with the yeast 
combo. Hematological indices did not show a distinct pattern, while the biochemical parameters 
remained statistically consistent. In the third experiment, the digestibility of major nutrients was 
higher in cows supplemented with Lactobacillus acidophilus, while the change in body weight 
was better in the group receiving Enterococcus faecium supplementation. Furthermore, the supply 
of microbial nitrogen to the rumen was higher in the L. acidophilus-supplemented group. No 
significant differences were observed in blood indices and the total count of rumen ciliate protozoa 
across the groups. Findings thus well revealed that the use of urea has been crucially important 
in improving the digestion efficiency and supply of microbial protein to the rumen when fed in 
moderate quantities, though the impact on overall health and growth parameters were not very 
noticeable. On the other hand, supplementation of yeast could also be instrumental in improving 
the digestion as well as microbial protein supply, which could be important to consider in the 
dietary management of dairy cattle.
	

xfn}sf jif{x?df b'wfn' ufO{sf] :jf:Yo Pj+ pTkfbsTj clej[l4 ug{ a}1flgsx?n] k'/s cfxf/fsf] cg';Gwfg 
ul//x]sf 5g\ . of] cg';Gwfgn] klg To:t} tLgj6f k'/s cfxf/fsf k|sf/x?sf] ;+efljt of]ubfgsf] cWoog 
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u/]sf] lyof] . u}/ k|f]l6ghGo gfO{6«f]hgsf] >f]tsf] ?kdf o'l/of, 9';LhGo k|f]afof]l6ssf ?kdf loi6 / tLgj6f 
hLjf0f'hGo k|f]afof]l6sx?sf] kfrg k|efjsfl/tf Pj+ pTkfbsTj k|jw{g ug{sf nflu cWoog ul/Psf] lyof] . 
;du|df tLgj6f k/LIf0fx? ;+rfng ul/Psf lyP . klxnf] cg';Gwfg k/LIf0fdf n]kg ul/Psf] o'l/of v'jfpFbf 
k|d'v kf]ifs tTjx? krfpg] Ifdtfdf ;'wf/ ePsf] kfOof] . o;/L ;'wf/ ePsf] kfrg Ifdtfsf] k|efj ufO{sf] 
zfl/l/s tf}ndf ePsf] ;'wf/df klg b]lvPsf] 5 . n]kg nufOPsf] o'l/of v'jfOPsf ufO{x?df hLjf0f'hGo 
k|f]l6gsf] ;+Zn]if0f Pj+ zf]if0f klg a9L ePsf] kfOPsf] 5 . ;fy;fy} b}lgs b"w pTkfbg / b"wsf] u'0f:t/sf 
;"rsx? lrNnf] kbfy{ / u}/ lrNnf] 7f]; kbfy{ klg a9L ePsf] kfOPsf] 5 . /utsf ;"rsx? klg n]kg ul/Psf] 
o'l/of v'jfOsf ufOdf ;'wf/ ePsf] kfOPsf] 5 . To;}u/L, bf]>f] k/LIf0fdf loi6sf ljleGg k|sf/x?sf] cGj]if0f 
ul/Psf] lyof] h;df lhljt loi6 v'jfOPsf ufO{x¿df d'Vo kf]ifs tTjx¿ kfrg zlQmsf] k|aw{g ePsf] kfOPsf] 
5 . Ko'l/g pkhx/:sf] pT;h{g tyf h}ljs k|f]l6gsf] ;+Zn]if0f ;d]t lhljt loi6 v'jfPsf ufO{df ;'wfl/Psf] 
b]lvPsf] 5 . t/ lhljt / a]s/ loi6 ld>0f u/L v'jfOPsf ufO{sf] zfl/l/s tf}n a9]sf] t/ v'Vvf kbfy{sf] u|x0f 
eg] ;dfg /x]sf] kfOG5 . ldl>t loi6 v'jfOPsf ufO{x¿sf] b}lgs cf};t b"w pTkfbg Pj} b"wsf] u'0f:t/ ;d]t 
;'wf/ ePsf] kfOPsf] 5 . /utsf ;"rsx¿df eg] loi6sf k|sf/sf] s'g} k|efj k/]sf] b]lvPg . t]>f] k/LIf0fdf 
tLgj6f hLjf0f'hGo k|f]jfof]l6ssf] t'ngfTds cWoog ul/Psf] lyof] h;df n\ofS6f]Jofl;n; Pl;8f]lkmn; 
v'jfOPsf ufO{x¿sf] d'Vo kf]ifs tTjx¿sf] kfrg ;'wf/ ePsf] t/ zfl/l/s ;'wf/ eg] OG6]/f]sf]s; km]l;od 
v'jfOPsf ufO{df kfOof] . h}ljs k|f]l6gsf] pTkfbg tyf To;sf nflu cfjZos Ko'l/g pkhx¿sf] pT;h{g 
eg] n\ofS6f]Aofl;n; v'jfOPsf ufO{x¿df a9L ePsf] kfOPsf] 5 . /utsf ;"rs tyf k]6df kfOg] e'jfbf/ 
k|f]6f]hf]jfsf] ;+Vofdf eg] k|f]jfof]l6ssf] k|sf/n] s'g} c;/ u/]sf] b]lvPg . :jf:Yo tyf a[l4hGo ;"rsx?df 
pNn]Vo c;/ gb]lvPklg o"l/ofsf] 7LSs dfqfdf k|of]u ubf{ krfpg] Ifdtf / h}ljs k|f]l6gsf] cfk'lt{ ;'wfl/Psf] 
kfOPsf] 5 . To;}u/L kfrg Ifdtf / h}ljs k|f]l6g cfk'lt{df loi6sf] k|of]u ;xfos l;4 x'g ;Sg] tYonfO{ b'wfn' 
ufO{sf] cfxf/f Joj:yfkgdf Wofg lbg h?/L 5 . 
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Association of Standing Behaviour, Husbandry Practices, and Udder 
Biometrics with somatic Cell count and Subclinical Mastitis in Dairy Cows 

Dipesh Kumar Chetri (LPM-01P-2017), PhD 2024 
Department of Livestock Production and Management 

(Chairperson of the Advisory Committee: Prof. Naba Raj Devkota, PhD)

The study examined the association of standing behavior, husbandry practices, and udder- teat 
(UT) biometrics with the milk somatic cell count (SCC) to predict the risk of subclinical mastitis 
(SCM) in dairy cows. An investigation was carried out from September 2019 to March 2020 
involving cows with apparently healthy udders subjected to different feeding strategies (pre-, 
during-, and post-milking feeding at varying intervals). Behavioral patterns, such as lying time, 
bout frequencies, and post-milking standing duration (PMSD) were monitored using pedometers, 
and SCC and milk constituents were analyzed fortnightly. The UT biometrics were obtained both 
by measurement and by visual scoring, while a single observer obtained hygiene scores of udders, 
flank and lower legs on scale of 1 (clean) to 4 score (extremely dirty). Statistical analysis was 
performed by SPSS packages (version 25) for univariate ANOVA, Pearson’s correlation, Chi-
square test, and binomial logistic regression. The results revealed that immediate post-milking 
feeding (+iPMF) increased lying time (p=0.003) and bout duration (p=0.001) while reducing SCC 
at both quarter (p=0.001, 0.005) and udder levels (p=0.001); were consistently associated with 
longer PMSD, suggesting a decreased risk of SCM. The PMSD showed a significant negative 
relationship with milk SCC of front teats (p=0.001; r=-0.26) and at the udder level (p=0.001; 
r=-0.298). Additionally, poor hygiene scores of udder, flank, and lower legs were associated 
(p<0.001) with elevated SCC and occurrence of SCM. Further, pre-milking feeding resulted in 
higher milk fat, while post-milking feeding could lower the SCC. The UT biometrics, such as teat 
length (TL), diameter (TD), and teat-to-floor distance (TFD) were associated with SCM. The SCM 
animals had low set udders, longer and thicker teats with smaller udder length, width, TFD and 
distance between teats. The increase in TL and TD, and decrease in TFD escalated the risk of SCM 
by 11.55 folds for front, 3.88 folds for hind, 9.58 times for right-teats and 8.52 folds for thicker-
teats. Thus, the study highlights the importance of optimizing feeding strategies, cow hygiene, and 
consideration of UT biometrics in improving cow welfare, UH, and milk quality. Further allied 
research is needed to refine the effects of these issues for improvement in dairy production.

b'x'gf ufO{x?sf] p7\g]–j:g] Jojxf/, ljleGg uf]7sd{x? tyf sNrf}F8f / y'gx?sf] jfof]d]l6«s dfkg / ;f]Dffl6s 
sf]ifx? u0fgf (SCC)  sf] ;DjGw cWoog u/L ;'if'Kt y'g]nf (SCM) /f]usf] cFfsng ug{ oL >[ª\vnfj4 k|of]ux? 
;DkGg ul/Psf] xf] . ;]K6]Dj/ @)!( b]lv dfr{ @)@) ;Dd y'g]nf]/lxt ufO{x?df ul/Psf oL k|of]ux? leGg 
kf]if0f of]hgf tyf ljljw bfgfkfgLsf] /0fgLltx?df -b'x'g' cl3, b'xg] qmddf / b'x]kl5sf] ljleGg cGt/fnx?_ 
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cfwfl/t /x]sf] lyof] . ufO{x?sf] p7\g]-a:g] Jojxf/x? h:t}, a:g] cjlw, k|ltlbg j;fO{sf] k6s / b'x]kl5sf] 
p7\g] cjlw (PMSD)  k]8f]ld6/ k|of]u u/]/ dfkg ul/of] eg] SCC / b'wsf] ;+/rgf :jrflnt oGqjf6 
!% lbgsf] cGt/fndf ljZn]if0f ul/of] . sNrf}F8f y'gsf] jfof]d]l6«s ;DjlGwt cª\ux?sf] dfkg tyf k|ToIf 
lgu/fgLaf6 k|fKt ul/of] eg] sNrfF}8f, kfZj{ / v'§fsf] tNnf] efux?sf] :jR5tfsf] cª\sg Ps} ko{j]Ifsaf6 ! 
-;kmf_ b]lv $ -clt kmf]x/_ txdf ;Í]tg ul/of] . PskIfLo ANOVA, lko;{G; ;DjGw ljZn]if0f, sfO{–ju{ 
kl/If0f tyf låkIfLo ts{ ljZn]if0f h:tf tYofÍLo k[YfsLs/0f sfo{sf] nflu SPSS Kofs]h -;+:s/0f @%_ k|of]u 
ul/of] . k|fKt glthf cg';f/ b'x'gf;fy t'?Gt bfgf–kfgLsf] Joj:yf ubf{ k|ltlbg s'n j:g] cjlw (p=0.003) / 
k|lt j;fO{ cjlw (p=0.001)  a9]sf] kfO{of] eg] y'g (p=0.001, 0.005) tyf sNrf}F8f :t/df (p=0.001) SCC 
36]sf] b]lvof], clg oL :ki6;Fu nfdf] PMSD ;Fu ;Dj4 ePsf] klg kfO{of], h;n] kz'j:t'df ;'if'Kt y'g]nf]sf] 
hf]lvd 36]sf] ;+s]t u5{ . b'x]kl5sf] pleg] cjlwsf] y'g (p=0.001; r = -0.26)  / sNrf}F8f (p=0.0001; 
r = 0.298) sf] SCC ;Fu dxTjk"0f{ / C0ffTds ;DjGw /x]sf] b]lvof] ;fy} sNrf}F8f, kfZj{ / v'§fsf] tNnf 
efux?sf] kmf]xf]/kgf pRr SCC / ;'if'Kt y'g]nf]sf] hf]lvd;Fu cgf]Gofl>t ?kdf ;DjlGwt (p=0.001) /x]sf] 
klg b]lvof] . oL 7fpFx?sf] pRr :jR5tf AofS6]l/ofsf] hf]lvd sd ug{ / sNrf}F8f :jf:Yo ;'wf/ ug{ dxTjk"0f{ 
/x]sf] kfOof] . yk ljZn]if0fn] b'x'g' cl3sf] bfgfkfgLn] w[tfª\; j9]sf] tyf b'x]kl5sf] bfgfkfgLsf] Joj:yfkgn] 
SCC 36]sf] klg b]lvof] . cem} sNrf}F8f–y'gsf] jfof]d]l6«sx? h:t} y'gsf] nDafO{, uf]nfO{ tyf e'O{+;Ddsf] b'/L 
SCM sf] hf]lvd;Fu ;DalGwt /x]sf] b]lvof] . SCM ePsf kz'x?df nfdf / rf}8f y'gx?, tn;Dd em/]sf 
sNrf}F8f / y'gb]lv e'O{ ;Ddsf] tyf y'g ljrsf] b'/L 36]sf] klg b]lvof] . y'gsf] nDafO{ / uf]nfO{ a9\bf tyf 
y'g b]lv e'O{+;Ddsf] b'/L 36\bf SCM sf] hf]lvd cuf8L y'gdf !!=%% u'0ff, k5f8L y'gdf #=** u'0ff, bfofF 
y'gdf (=%* u'0ff / df]6f y'gdf (=%@ u'0ff a9]sf] kfOof] . t;y{, oL glthfx?n] b'x'gf ufO{x?sf] sNrf}F8fsf] 
:jf:Yo pRr /fVg / b'wsf] u'0f:t/ ;'wf/ ug{ bfgfkfgL Joj:yfkg /0fgLltsf] cg's"ng / kz' :jR5tfdf ;'wf/ 
;fy} sNrf}F8f–y'gsf] jfof]d]l6«sx?nfO{ klg plQs} dxTj lbg'kg]{ tYox? phfu/ u¥of] . oL dxTjk"0f{ kf6fx?n] 
u'0f:t/Lo b'Uw pTkfbgdf kfg]{ k|efjx?sf] cem ldlxg cWoog / cg';Gwfg cfjZos 5 .
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Farming Systems in Rural Nepal: Characterization, 
Interaction and Determinants 

Pankaj Raj Dhital (EXT-01P-2017), PhD 2024 
Department of Agricultural Extension and Rural Sociology 

(Chairperson of the Advisory Committee: Ganapati Ojha, PhD)

Agriculture is vital for people's livelihoods in rural Nepal, whereas recognition of the complexities 
of agricultural practices in the given niche is important to consider to formulate area specific 
approaches that may enhance sustainability and improve the welfare of rural populations. A study 
was done in the Ghaghara-Karnali river system in the northwest part of Nepal to identify and 
characterize properties of diverse farming systems in western rural Nepal; analyze and determine 
the functional relationship and interaction among major components of the farming systems as 
well as to understand farming system dynamics for its sustainability; examine the contribution of 
crop and livestock enterprises in the socioeconomic dimensions of the rural farmers in relation 
to farming system characterization; and assess the determinants of the farming systems and its 
components in the western rural areas for a good understanding of the overall rural agriculture and 
rural life in 2019. Using the multi-stage purposive random sampling method, 390 respondents were 
chosen from the Karnali river system representing all the three geographical area of high hill; mid 
hill and plain terai. Jumla, Achham, and Kailali were the representative districts selected. Findings 
revealed that three key enterprises - agronomy, livestock, and horticulture - were dominated by 
the integration or multi-enterprise farming system. The pattern of household involvement in each 
enterprise under study was essentially similar, with nine out of ten households adopting major 
cereal crops, about four-fifths of them adopting livestock, and about three-fourths adopting the 
production of vegetables. About two-fifths of them had fruit trees in the enterprise, where almost 
all of the households were non-commercial in nature. The findings also revealed that family size 
was the only significant variable in making decisions by the farmers to adopt or pursue agronomy-
based enterprises. The age of the household head, gender, dependency ratio, and credit facility 
were significantly associated with the adoption of the livestock enterprise by the household, 
while credit and gender had a negative and significant association with adoption decisions, and 
other variables had a positive correlation. Likewise, the gender of the household head, size of 
the family, and visit by the extension workers influence the farmer’s decision on the adoption of 
horticultural enterprise.  Likewise, adoption of livestock was negatively impacted by the head of 
the household's gender, ethnicity, size of family, and farmers' interaction with extension agents, 
whereas the major occupation of the head of the household and availability to financial facilities 
or credit were found to be associated with a greater likelihood of adopting livestock in a different 
region. Thus, determinants of the farm enterprise differ in different regions of the high hill, mid 
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hill, and terai region. The findings suggested employing a systems-thinking approach to analyze 
the farming system, acknowledging that its components are strongly intertwined and influence one 
another. 

s[lif k]zf g]kfnL u|fld0f e]usf] hLljsf]kfh{gsf] d'n cfwf/ xf] . t;y{ ljleGg e"If]q / e]ux?sf] s[lif cEof;sf] 
hl6ntfsf] If]qljz]if cWoog tyf ljsfzn] s[lif lasf;sf pkfox¿ agfpg / o;sf] dxTjnfO{ hf]ufpg ;S5 
h'g u|fld0f hg;+Vofsf] hLjg:t/ ;'wfg{sf ;fy lxtdf klg /xG5 . of] cWoog klZrd g]kfnsf] u|fld0f efudf 
ljz]if ul/ 3f3/f÷s0ff{nL glb If]q df ul/Psf] lyof] . ;g\ @)!( df ul/Psf] o; cWoog sf] d'Vo pw]Zo 
ufFp hLjg / s[lif ljz]if cjnf]sgsf ;fy} g]kfnL u|fld0f s[lif k|0ffnLsf] klxrfg ug{', o;sf k|d'v 36sx¿ 
aLrsf] ;DaGw / cGtlqmofsf] l:ylt lgwf{/0f / :yfloTjsf nflu s[lif k|0ffnLsf] ultljlw a'‰g'Ù s[lif k|0ffnL 
rl/qs/0f;+u ;DalGwt u|fld0f ufpFjf;Lx¿sf] ;fdflhs cfofddf s[lif / kz'kfng pBdsf] of]ubfg cWoog 
ug{' . ax' r/0f pw]Zo k"0f{ gd'gf 5gf}6 ljlw k|of]u ul/ s0ff{nL gbL k|0ffnLsf] If]q af6 af6 pRr kxf8LÙ dWo 
kxf8L / t/fO{sf tLg ef}uf]lns If]qsf] k|ltlglwTj /xg] ul/ h'Dnf, c5fd / s}nfnL lhNnf leqsf #() s[ifs 
3/w'/Lx? rog ul/Psf lyP . cg';Gwfgaf6 ax';+Vos kl/jf/x? tLg d'Vo pBd cGg afln, jfujfgL tyf 
kz'kfng ;DalGw s[lif sfo{df a9L ;+nUg /x]sf] b]vfof] . x/]s If]qdf s[lifdf ;xefuL kl/jf/x?sf] s[lif k|0ffnL 
If]q cg';f/ km/s /x]sf] t/ Ps} If]q leq nueu p:t} p:t} x'g] /x]5 eGg] b]lvof] h;df sl/j bz dWo] gf} 
3/w'/L cGgafnL pTkfbg ug]{, kf+r dWo] rf/ 3/w'/L kz'kfng ug]{ / sl/a rf/df tLg 3/w'/L x? afujfgL 
;DalGwt t/sf/L cyjf kmnkm'n v]lt cg'u|x ug]{ u/]sf] b]lvof] . pQm u|fld0f If]qdf nueu ;a} h;f] 3/w'/L 
x? u}/ Jofkfl/s k|s[ltdf s[lif ug]{ u/]sf] b]lvof] . cg';Gwfgdf of] klg b]vfPsf] lyof] ls, kl/jf/sf] cfsf/n]  
dfq ls;fgn] s[lif sd{ df cGg afln pTkfbg ug]{ s'/f] lgwf{/0f ug{ dxTjk"0f{ e"ldsf v]Ng] b]lvof] . kl/jf/sf] 
d'Vo JolQmsf] pd]/, lnË, lge{/tf cg'kft, / shf{ ;'ljwf kz'kfng pBdnfO{ cg'u|x ug]{ ls;fgx¿sf] lg0f{odf 
dxQ\jk"0f{ e"ldsf v]Ng] cfwf/ b]lvof] hals qm]l86 / lnËsf] cg'u|xdf gsf/fTds / dxQ\jk"0f{ ;DaGw /x]sf] 
lyof] / cGo cfwf/x¿;Fu ;sf/fTds ;DaGw lyof]. o:t}, 3/kl/jf/sf] d'Vosf] lnË, kl/jf/sf] cfsf/, / k|;f/ 
sfdsdL{x¿sf] e|d0fn] jfujfgL pBdsf] ck]lIft ls;fgsf] lg0f{odf c;/ ug]{ b]lvof] . o;} u/L, kz'kfng 
Joj;fosf] cg'u|xdf k|;f/ sfo{stf{x¿;Fu ls;fgsf] e|d0f kl/jf/sf] d'Vosf] lnË, hflt, kl/jf/sf] cfsf/sf] 
;sf/fTds ;DaGw b]lvof] hals 3/d'nLsf] d'Vo Joj;fo / ljQLo ;'ljwfsf] pknAwtf jf qm]l86 nfesf ;fy 
kz'kfng cg'u|x ug]{ ;+efjgf clws b]lvof] . o; cg';Gwfgaf6 u|fld0f s[lif ljZn]if0f ug{sf nflu k|0ffnLafbL 
b[li6sf]0f k|of]u ug{ l7s x'G5, h;af6 of] yfxf x'G5 ls o;sf tTjx¿ w]/} Ps cfk; df cGt/;DalGwt 5g\ 
/ cfk;df k|efj ub{5g\ eg]/ ;du|df ;'emfj lbg ;lsG5 .
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Avian Pathogenic Escherichia coli in Commercial Broilers, 
Layers, and Breeders in Nepal 

Rebanta Kumar Bhattarai (VMI-01P-2017), PhD 2024 
Department of Veterinary Microbiology and Parasitology 

(Chairperson of the Advisory Committee: Prof. Hom Bahadur Basnet, PhD)

Avian pathogenic Escherichia coli (APEC), is the causative agent of colibacillosis affecting 
poultry with high morbidity and mortality. The APEC poses significant challenges to the poultry 
industry, leading to huge economic losses and impacting food safety. Virulence-associated genes 
(VAG) are highly associated with pathological lesions of colibacillosis, the Escherichia coli 
reference (ECOR) collection. Antimicrobials are extensively used in poultry production for growth 
promotion, treatment, and control of diseases. Poor selection, overuse, and misuse of antimicrobial 
agents may promote the emergence and dissemination of antimicrobial resistance (AMR) in 
APEC. Understanding the interaction among virulence, resistance trait, and genetic diversity of 
APEC, which collectively influence the pathogenicity and epidemiology of these strains, is crucial 
for devising effective control strategies. This study was conducted for isolation, identification, and 
detection of genetic markers related to the genetic backbone by ECOR phylogroup, VAG, antibiotic 
resistance genes (ARGs), phenotypic antimicrobial susceptibility patterns, and association of 
genotypic and phenotypic resistance with resistance and virulence genotype in APEC isolated 
from clinical cases of colibacillosis in commercial broiler, layer, and breeder chickens. A total 
of 487 APEC were isolated from 539 across 300 poultry farms in various regions of Nepal. 
Polymerase chain reaction (PCR) was employed to detect VAG, ECOR collection, and ARG. 
AMR was determined using the Kirby-Bauer disk diffusion and broth microdilution methods 
against 14 veterinary critically important antimicrobial agents (VCIA). The index of AMR, such 
as the multiple antibiotic resistance (MAR) index, resistance score (R-score), and multi-drug 
resistance (MDR) profile, was determined. Polymerase chain reaction (PCR) was employed to 
detect multiple ARGs. Logistic regression was used to identify associations between virulence and 
ECOR collection with phenotypic and genotypic resistance in the isolates. In the present study, 
most of the positive E. coli (90.4 %) with the highest positive E. coli was found in broiler and 
layer (91 %) followed by broiler breeder (89.6 %), and layer breeder (84 %), respectively. The 
phylogroup E (18.5 %) was found the highest followed by B1 (17.7 %), A (13.6 %), B2 (8.6 %), 
D (6.6 %), Clade I or II (5.1 %), Clade I (1.8 %), and F (1 %) which was found statistically highly 
significant (p< 0.001) in several types of chickens. The phylogroup C was not assigned from APEC 
isolates. The phylogroups E, B2, and A are associated with the layer, and the phylogroups B1 and 
D are more associated with the broiler breeder. Of the 57 VAG investigated, the number of genes 
detected per isolate ranged from 8 to 26 genes per isolate, with the top 5 VAG being fimH (100 
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%), issa (92.2 %), traTa (90.6 %), sit chro. (86 %), and ironEC (84.8 %) were identified. Among the 
genes, the highest number of genes was isolated from the protectins/serum resistance group (57.2 
%), followed by the group of iron acquisition (52.5 %), miscellaneous (15.9 %), adhesin (15.1 
%), invasin (2.4 %), and least of toxin (0.4 %), with a significant difference in gene percentage by 
types of chicken. The moderately strong, pairwise correlations between MaIX and papGIII, colB 
and etsB, ibeAb and ibeAa, papGI and eitB, etsB and aerJ, ompA and sit ep., issb and sit chr were 
found. The prevalence of APEC was 91% (487/539), with an isolate exhibiting resistance to at 
least one antimicrobial agent, and 41.7% being resistant to nine. Highest resistance was observed 
against ampicillin (99.4%), ciprofloxacin (82.5%), and tetracycline (81.1%), whereas intermediate 
resistance against enrofloxacin was observed in 92% of isolates. APEC isolates were sensitive to 
azithromycin (96.9%), amikacin (85%), and colistin (95.3%). In total, 482 APEC isolates (99%) 
showed a MAR index above 0.2, indicating high-risk sources of contamination. Most of the APEC 
isolates exhibited R-scores ranging from 7 to 10. The MAR index and R-score showed significant 
differences (p < 0.001) between broiler and layers, as well as between broiler breeder and layers. 
However, no significant difference was observed between the broiler breeder and the layer breeder. 
Among the isolates resistant to at least one agent in three or more antimicrobial categories, 446 
(91.6%) were MDR-positive. ARGs were identified in 439 (90.1%) APEC isolates, with the most 
frequently detected colistin resistance gene, mcr1, found in 52.6% of isolates. This was followed 
by the resistant gene of beta-lactamase blaTEM (33.7%) and the resistance gene of tetracycline tetB 
(30%). In broiler, the genes mcr1, sul1, tetB, and blaTEM were detected at a higher rate (p < 0.001), 

and in layer, the gene ereA, and the broiler cat1 genes, aac(3)-IV gene were also detected at a 
higher rate (p < 0.05) compared to the tested genes. When examining the pair-wise correlations, 
a significant phenotype-phenotype correlation (p < 0.001) was observed between levofloxacin 
and ciprofloxacin, chloramphenicol and tetracycline, with doxycycline. Similarly, a significant 
phenotype-genotype correlation (p < 0.001) was observed between chloramphenicol and the tetB 
gene, and colistin with blaTEM and qnrA genes. A comparison of phenotypic and genotypic AMR 
indicated that the tetB gene was a predictor of resistance to antibiotic agents (OR: 1.91, 95% 
CI: 1.04–3.68, p = 0.03) among several ARGs and tested antimicrobials. There was a significant 
association between resistance or susceptibility to antibiotic agents (neomycin, ceftriaxone, 
chloramphenicol, cotrimoxazole, and doxycycline) with phylogenetic origins of APEC isolates, 
notably the highly associated in phylotype B1 than others. The phylogroup C, phylogroup D, 
and phylogroup E clade origins were associated with levofloxacin, cotrimoxazole, and doxycline 
susceptibility. The most prevalent VAGs (fimH, iss323, traT29, sit.chr., kpsII, iss309, and cvi.cva) 
for the APEC were associated equally with all phylogroups. The carriage of the most prevalent 
gene was significantly associated with phylogroups D and E (16 genes out of 57 tested). The 
carriage of sfa.foc was significantly associated with B2 than others. The binary logistic regression 
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analysis showed that a significantly high number of VAG prevalent in the highly resistant isolates 
showed resistance to ciprofloxacin and tetracycline antibiotic agents. qnrA genes and tetB genes 
were significantly more associated in isolates positive for VAGs. Commercial broiler, layer, and 
breeder chickens in Nepal harbored APEC with varying susceptibility to the tested antimicrobials, 
the majority being resistant to commonly used antibiotics. Most APEC isolated from these 
chickens may act as reservoirs for ARGs, with the colistin-resistant gene mcr1 being the most 
predominantly detected gene. It is noteworthy that ARGs and phenotypic resistance alone may 
not determine AMR due to their inverse relationship, indicating that these chickens could be 
potential reservoirs for antibiotic-resistant APEC. The present findings regarding APEC strains 
for ARGs and AMR profiles may, therefore, contribute to mitigating their potentially harmful 
public health consequences. The work highlights the significance of examining the connection 
between virulence genotype, genetic backbone, and AMR in APEC strains to tackle the issues 
brought about by VAGs, AMR of poultry production, as well as food safety and public health. The 
complexity of APEC infections necessitates a full understanding of the problem to successfully 
manage and control it. 

kf]N6«Ldf nfUg] sf]lnafl;nf]l;; /f]usf] sf/s tTj Pleog /f]uhgs P:r]l/lrof sf]nL -PkLO{;L_ xf] h;n] 
s'v'/fx?sf] pRr ?U0ftf / d[Tob/ u/fpb5  . PkLO{;Ln] kf]N6«L pBf]usf nflu dxTjk"0f{ r'gf}tLx¿ v8f 
u/]sf] 5, ;fy} 7'nf] cfly{s If]tL u/]sf] kfOPsf] 5 /  vfB ;'/SIffdf klg plQs} k|efa kb{5 . hLjf0f'sf] 
le?n]+; ;DalGwt hLg -eLPhL_, / cTolws Kofyf]nf]lhsn 3fjx¿, P:r]l/lrof sf]nL ;Gbe{ -O{;Lcf]cf/_ 
;+u|x;+u ;DalGwt 5g\ . PlG6dfOqmf]laonx¿ kf]N6«L pTkfbgdf j[l4 ljsf;, /f]syfd, pkrf/ / lgoGq0fsf] 
nflu Jofks ¿kdf k|of]u ul/G5 . PlG6dfOqmf]laonx¿sf] v/fa 5gf}6, w]/} dfqfdf nfdf] ;do;Dd k|of]u 
/ b'?kof]un] PlG6dfOqmf]laon–k|lt/f]wL -PPdcf/_ PkLO{;Lsf] pbo / k|;f/nfO{ a9fjf lbg ;S5 . PkLO{;Lsf] 
hLjf0f', k|lt/f]w ljz]iftf / cfg'j+lzs ljljwtfaLrsf] cGt/lqmofnfO{ a'‰g' h'g ;fd"lxs ¿kdf oL pke]bx¿sf] 
/f]uhgstf / dxfdf/L lj1fgnfO{ k|efj kf5{ / k|efjsf/L lgoGq0fsf /0fgLltx¿ tof/ ug{ dxTjk'0f{ 5 . of] 
cWoog cfg'j+lzs d]?b08 / O{;Lcf]cf/ kmfOnf]Uf'|k, eLPhL, PlG6afof]l6s k|lt/f]w hLg -Pcf/hL_, km]gf]6fOlks 
PlG6dfOqmf]laon ;+j]bgzLntf 9f+rfx¿, cfg'j+lzs / km]gf]6fOlks ls6f0f' k|lt/f]wsf] ;DaGw, cfg'j+lzs / 
PkLO{;Ldf le?n]+; ;DalGwt hLg -eLPhL_ ;Fu ;DalGwt cfg'j+lzs dfs{/x¿sf] 5'6\ofpg] / klxrfgsf] nflu 
ul/Psf] lyof] . g]kfnsf ljleGg If]qsf #)) kf]N6«L kmfd{df %#( j6f kl/If0faf6 $*& PkLO{;L 5'6\ofOPsf] 
lyof] . hLjf0f'–;DalGwt hLg -eLPhL_, P:r]l/lrof sf]nfO{ ;+be{ -O{;Lcf]cf/_ ;+u|x, / PlG6afof]l6s k|lt/f]w hLg 
-Pcf/hL_ kQf nufpg kf]nLd/]h r]g l/PSzg -kL;Lcf/_ k|of]u ul/Psf] lyof] . PlG6dfOqmf]laon k|lt/f]wnfO{  
lsaL{–afp/ l8:s k|;f/ / a|f]y dfOqmf]8fONo';g ljlwx¿ k|of]u u/]/ !$ kz' lrlsT;f;DalGwt uDeL/¿kdf 
dxTjk'0f{ PlG6dfOqmf]laon Ph]G6x¿ -jL;LcfO{P_ sf] lj?4 lgwf{l/t ul/Psf] lyof] . PPdcf/sf] ;"rsf+s, 
h:t} dlN6kn PlG6afof]l6s /]lh:6}G; -PdPcf/_ OG8}S;, /]l;:6}G; :sf]/ -cf/–:sf]/_, / dN6L–8«u /]lh:6}G; 
-Pd8Lcf/_ k|f]kmfOn, lgwf{l/t ul/Psf] lyof] . kf]nLd/]h r]g l/PSzg -kL;Lcf/_ w]/} PlG6afof]l6s k|lt/f]w 
hLg -Pcf/hL_ kQf nufpg k|of]u ul/Psf] lyof] / km]gf]6fOlks / hLgf]6fOlks k|lt/f]waLrsf] ;x;DaGw 
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ljZn]if0f ul/Psf] lyof] . cfO;f]n]6\;df hLjf0f' / k|lt/f]w aLrsf] ;DaGwx¿ klxrfg ug{ ul0ftLo nlhl:6s 
l/u|];g k|of]u ul/Psf] lyof] . xfnsf] cWoogdf ;a}eGbf a9L Pleog /f]uhgs P:r]l/lrof sf]nL -PkLO{;L_, 
O{= sf]nfO{ -()=#%Ü_ / ;a}eGbf a9L kf]lhl6e PkLO{;L a|f]On/ / n]o/ -(!Ü_ df b]lvPsf] lyof] eg] To;kl5 
a|f]On/ a|L8/ -*(=^Ü_ / n]o/ a|L8/ -*$Ü_ df b]lvPsf] lyof] . kmfOnf]Uf'|k O{ -!*=%Ü_ ;a}eGbf a9L kfOof], 
To;kl5 aL! -!&=&Ü_, P -!#=^Ü_, aL@ -*=^Ü_, 8L -^=^Ü_, Sn]8 ! jf @ -%=!Ü_, Sn]8 ! -!=*Ü_, / Pkm 
-!Ü_ h'g ljleGg k|sf/sf s'v'/fx¿df ;f+lVosLo ¿kdf cTolws dxTjk'0f{ km]nf kof]{ . kmfOnf]Uf'|k ;L Pk]s 
cfO;f]n]6\;af6 k|fKt ul/Psf] lyPg . kmfOnf]Uf'|k O{, aL@, / P n]o;{;u ;DalGwt 5g\, / kmfOnf]Uf'|k aL! / 8L 
kmfOnf]Uf'|k a|f]On/ a|L8/;+u a9L ;DalGwt 5g\ . cg';Gwfg ul/Psf %& eLPhL -lhaf0f' ;Da4 hLg_ dWo], kQf 
nfu]sf hLgx¿sf] ;+Vof k|lt cfO;f]n]6 * b]lv @^ hLg;Dd lyof] h;df zLif{ % eLPhL lkmdPr -!))Ü_, 
O;f -(@=@Ü_, 6«f6f -()=^Ü_, l;6qmf] -*^Ü_, / cfO/gO{;L -*$=*Ü_ klxrfg ul/of] . hLgx¿ dWo], hLgsf] 
pRrtd ;+Vof k|f]6]lS6g÷;L/d k|lt/f]w ;d"x -%&=@Ü_ af6 cnu ul/Psf] lyof], To;kl5 kmnfd clwu|x0fsf] 
;d"x -%@=%Ü_, ljljw -!%=(Ü_, P8]l;g -!%=!Ü_, Ogjfl;g -@=$Ü_, / ;a}eGbf sd ljiffQm -)=$Ü_ ljleGg 
k|sf/sf s'v'/fx¿df hLg ;d"xsf]  k|ltztdf dxTjk'0f{ leGgtf lyof] . PdPcfOPS; / kfkhLcfO{cfO{cfO{, 
sf]naL / O{6LP;aL, cfO{aLOPaL / cfO{aLO{P, kfkhLcfO{ / O{cfO{6LaL, O{6LP;aL / PO{cf/h], cf]PdkLP / 
l;6=O{kL, cfo;o; / l;6=l;ocf/sf] aLr dWod / dha"t, ;x;DaGw /x]sf] b]lvof] . Pk]ssf] Jofkstf (!Ü 
-$*&÷%#(_ lyof] h;df slDtdf Ps PlG6dfOqmf]laon Ph]G6sf] k|lt/f]w k|bz{g ug]{ lyof], / $!=&Ü gf} sf] 
k|lt/f]wL lyof] . PlDkl;lng -((=$Ü_, l;k|f]ˆnf]S;fl;g -*@=%Ü_ / 6]6«f;fOlSng -*!=! Ü_ lj?4 pRrtd 
k|lt/f]w b]lvPsf] lyof], hals Pg/f]ˆnf]S;fl;g lj?4 dWojtL{ k|lt/f]w (@Ü cfO;f]n]6\;df b]lvPsf] lyof] . 
Pk]s cfO;f]n]6\; Plhy|f]dfOl;g -(^=(Ü_, Pldsfl;g -*%Ü_, / sf]lnl:6g -(%=#Ü_ k|lt ;+j]bgzLn lyo . 
s'ndf, $*@ Pk]s cfO;f]n]6\; -((Ü_ n] )=@ eGbf dfly w]/} PlG6afof]l6s–k|lt/f]wL -PdPcf/_ ;"rsf+s 
b]vfP, h;n] k|b"if0fsf] pRr hf]lvd ;|f]tx¿ ;+s]t ub{5 . clwsf+z Pk]s cfO;f]n]6\;n] & b]lv !) ;Ddsf 
cf/–:sf]/x¿ k|bz{g u/] . PdPcf/ OG8]S; / cf/–:sf]/n] a|f]On/ / n]o/x¿ aLr, ;fy} a|f]On/ a|L8/ / 
n]o/x¿ aLr dxTjk'0f{ leGgtfx¿ b]vfof] . tyflk, a|f]On/ a|L8/ / n]o/ a|L8/aLr s'g} dxTjk'0f{ leGgtf 
b]lvPg . tLg jf tLgeGbf a9L PlG6dfOqmf]laon >]0fLdf sDtLdf Ps Ph]G6sf] k|lt/f]wL cfO;f]n]6\;dWo] 
$$^ -(!=^Ü_ Pd8Lcf/–kf]lhl6e lyP . PlG6dfOqmf]laon k|lt/f]w hLgx¿ $#( -()=!Ü_ Pk]s cfO;f]n]6\;df 
klxrfg ul/Psf] lyof], ;a}eGbf w]/} kQf nufOPsf] sf]lnl:6g k|lt/f]w hLg, Pd;Lcf/!, %@=^Ü  cfO;f]n]6\;df 
km]nf kof]{ . o;kl5 aL6f–n}S6fd]h k|lt/f]wL Anf6]d hLg -##=& Ü_ / 6]6«f;fOlSng k|lt/f]w hLg 6]6aL -#)
Ü_ lyof] . a|f]On/df hLg Pd;Lcf/!, ;'n!, 6]6aL / Anf6]d pRr b/df kQf nufOPsf] lyof], / n]o/df 
hLg O{cf/O{P, / a|f]On/ Sof6! hLgdf, PP;L-#_–$ hLg klg k/LIf0f ul/Psf] hLgsf] t'ngfdf pRr b/df 
kQf nufOPsf] lyof] . hf]8L–jf/ ;x;DaGwx¿sf] k/LIf0f ubf{, Ps dxTjk"0f{ km]gf]6fOk–km]gf]6fOk ;x;DaGw 
n]jf]ˆnf]nf]S;fl;g / l;k|f]ˆnf]S;fl;g, Snf]/fdkm]lgsf]n / 6]6«f;fOlSngsf] aLr 8f]S;L;fOlSngsf] ;fy cjnf]sg 
ul/Psf] lyof] . To:t}, Snf]/fdkm]lgsf]n / 6}6aL hLgsf] aLrdf Ps dxTjk"0f{ km]gf]6fOk–hLgf]6fOk ;x;DaGw / 
Anf6]d / So"Pgcf/P hLgsf] ;fy sf]lnl:6g cjnf]sg ul/Psf] lyof] km]gf]6fOlks / hLgf]6fOlks PPdcf/sf] 
t'ngfn] ;+s]t uof]{ ls 6]6aL hLg PlG6afof]l6s Ph]G6x¿sf] k|lt/f]wsf] eljiojf0fL lyof]  w]/} Pcf/hLx¿ 
/ k/LIf0f ul/Psf] PlG6dfOqmf]laonx¿ aLr . xfdLn] PkLO{;L cfO;f]n]6\;sf] kmfOnf]h]g]l6s pTklQsf] ;fy 
PlG6afof]l6s Ph]G6x¿ -lgof]dfOl;g, ;]l6«ofS;f]g, Snf]/fDkm]lgsf]n, sf]l6«df]S;fhf]n / 8f]S;L;fOlSng_ sf] 
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k|lt/f]w jf ;+j]bgzLntfaLr dxTjk'0f{ ;DaGw b]v]sf 5f}+, ljz]if u/L lkmnf]6fOk aL! df cTolws ;DalGwt 
5 . kmfOnf]Uf'|k ;L, kmfOnf]Uf'|k 8L, kmfOnf]Uf'|k O{ Sn]8 pTklQ n]jf]ˆnf]S;fl;g, sf]l6«df]S;fhf]n / 8f]S;L;fOlSng 
;+j]bgzLntf hf]l8Psf] 5 . Pk]ssf nflu ;a}eGbf k|rlnt lePhLx¿ -lkmdPr, cfO{P;P;#@#, 6Lcf/P6L@(, 
l;6=;LPrcf/, s]kLP;cfO{cfO{, cfO{P;P; #)(, / ;LeLcfO{=;LeLP_ ;a} kmfOnf]Uf'|k;Fu ;dfg ¿kdf ;DalGwt 
lyP . ;a}eGbf k|rlnt hLgsf] Sofl/h kmfOnf]Uf'|k 8L / O{ -k/LIf0f ul/Psf %& dWo] !^ hLg_ ;Fu dxTjk'0f{ 
¿kdf ;DalGwt lyof] . P;PkmP=Pkmcf];Lsf] uf8L c¿sf] t'ngfdf aL@ ;Fu dxTjk'0f{ ¿kdf ;DalGwt lyof] . 
afOg/L nlhl:6s l/u|];g ljZn]if0fn] b]vfof] ls cTolws k|lt/f]wL cfO;f]n]6\;df k|rlnt jLPhLsf] pNn]vgLo 
pRr ;+Vofn] l;k|f]ˆnf]S;fl;g / 6}6«f;fOlSng PlG6afof]l6s Ph]G6x¿sf] k|lt/f]w b]vfof] . So"Pgcf/P hLg / 
6}6aL hLgx¿ jLPhLx¿sf] nflu ;sf/fTds cfO;f]n]6\;df pNn]vgLo ¿kdf a9L ;DalGwt lyP . g]kfndf 
Jofj;flos a|f]On/, n]o/ / a|L8/ s'v'/fn] Pk]snfO{ k/LIf0f ul/Psf PlG6dfOqmf]laoN;sf] nflu km/s–km/s 
;+j]bgzLntfsf ;fy cf>o lbPsf 5g\, h;dWo] clwsf+z ;fdfGo ¿kdf k|of]u x'g] PlG6afof]l6sx¿sf] 
k|lt/f]wL 5g\ . oL s'v'/fx¿af6 cnu ul/Psf] clwsf+z Pk]sn] Pcf/hLx¿sf] nflu hnfzosf] ¿kdf sfo{ ug{ 
;S5, sf]lnl:6g–k|lt/f]wL hLg Pd;Lcf/! ;a}eGbf d'Vo ¿kdf kQf nufOPsf] hLg xf] . of] pNn]vgLo 5 ls 
Pcf/hL / km]gf]6fOlks k|lt/f]wn] dfq pgLx¿sf] pN6f] ;DaGwsf] sf/0f PPdcf/ lgwf{/0f ug{ ;Sb}g, o;n] 
;+s]t ub{5 ls oL s'v'/fx¿ PlG6afof]l6s–k|lt/f]wL Pk]ssf] nflu ;Defljt hnfzox¿ x'g ;S5g\ . Pcf/hL 
/ PPdcf/ k|f]kmfOnsf nflu Pk]s :6«]gsf] af/]df xfnsf] lgisif{n] pgLx¿sf] ;Defljt xflgsf/s ;fj{hlgs 
:jf:Yo kl/0ffdx¿ sd ug{ of]ubfg k'of{pg ;S5 . o; sfo{n] Pk]s :6«]gdf ljiff0f' hLgf6fOk, cfg'j+lzs 
d]?b08, / PlG6dfOqmf]laon k|lt/f]w -PPdcf/_ aLrsf] ;DaGwsf] k/LIf0fsf] dxTjnfO{ phfu/ ub{5 h'g 
hLjf0f'–;DalGwt hLg, kf]N6«L pTkfbgsf] PlG6dfOqmf]laon k|lt/f]w, ;fy} vfB ;'/Iff / hg :jf:Yoåf/f NofOPsf 
d'2fx¿sf] ;dfwfg ug{ cfa:os 5 . Pk]s ;+qmd0fsf] hl6ntfn] o;nfO{ ;kmntfk"j{s Joj:yfkg / lgoGq0f 
ug{ ;d:ofsf] k"0f{ lgoGq0f ug{ cfjZos 5 .
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Service Quality and Member Satisfaction of Saving 
and Credit Cooperatives in Nepal 

Keshab Prasad Sapkota (DES-02P-2016), PhD 2024 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Bimala Poudel Rai, PhD)

The study attempts to explore the intertwined relationship between Service Quality (SQ) and 
Member Satisfaction (MS) within the multifaceted realm of Savings and Credit Cooperatives 
Societies (SACCOS) in Nepal. It aims to assess the perceived levels of SQ, evaluate MS, explore the 
correlation between SQ and MS, and understand how MS influences SQ. Adopting the SERVQUAL 
framework, the study investigates the factors influencing SQ and MS within three SACCOS in 
Nepal. In doing so, the research has employed a self-constructed questionnaire focusing on SQ and 
MS, tailored to the specific context. Data was gathered from three SACCOS using a cross-sectional 
survey approach, involving 1,209 participants for quantitative data, 12 respondents of qualitative 
data and three focused group discussion across three districts and some representative success 
stories. These districts were chosen to encompass Nepal's diverse geographical regions, including 
the Hills, and Terai areas. The factor analysis of the collected data determined four dimensions of 
SQ and two dimensions of MS in the SACCOS context. Based on the empirical analysis, the study 
has developed the Hospitality, Integrity, Resilience, and Autonomy (HIRA) model, identifying key 
dimensions impacting SQ. Similarly, the study has established Reliability and Suitability (RS) as 
key dimensions of MS. The analysis reveals a moderately positive perception of SQ, emphasizing 
reliability and suitability. The research also explores the correlation between SQ and MS, affirming 
a positive association between operational aspects and elevated MS. Practical implications suggest 
that SACCOS should adopt a holistic approach, simultaneously enhancing operational dimensions 
and member-centric elements. Continuous improvement in reliability, suitability, and operational 
aspects is crucial, with a focus on technology for seamless access and transactions. Addressing 
concerns related to ethical practices, governance, and decision-making processes is essential for 
a uniform and better satisfaction level. This comprehensive roadmap encourages SACCOS to 
navigate key dimensions and leverage positive associations between SQ and MS. By doing so, 
SACCOS can position themselves as indispensable financial partners, ensuring sustained success 
and welfare for their members in the cooperative sector.

of] cWoogn] g]kfndf /x]sf art tyf C0f ;xsf/L ;+:yfx¿sf] ax'cfoflds bfo/fleq u'0f:t/Lo ;]jf / 
;b:o–;Gt'li6 aLrsf] cGt{;DjGw vf]Hg] k|of; ub{5 . o;n] ;]jfsf] u'0f:t/Lotfsf :t/x¿ / ;b:o–;Gt'li6sf] 
d"Nofª\sg ug]{, ;]jfsf] u'0f:t/Lotf / ;b:ox¿sf] ;Gt'li6 aLrsf] ;DaGwsf] cGj]if0f ug]{ / o;n] s;/L k|efj 
kfb{5 eGg] s'/f a'em\g] nIo /fV5 . SERVQUAL k|m]djs{ ckgfpFb}, cWoogn] g]kfndf tLgj6f art tyf 
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C0f ;xsf/Lx¿nfO{ k|efj kfg]{ sf/sx¿sf] cg';Gwfg u/]sf] lyof] . pQm cg';Gwfgn] ;]jfsf] u'0f:t/Lotf 
/ ;b:o–;Gt'li6df s]lGb|t Ps ljz]if k|ZgfjnL k|of]u ul/Psf] lyof] . sfe|]knfGrf]s, dsjfgk'/ / slknj:t' 
u/L tLgj6f lhNnfx¿df cjl:yt qmdz ljGbjfl;gL, dlxnf ldng / l;4fy{ ;xsf/L ;+:yfaf6 s'n !@)( 
kl/df0ffTds / !@ hgf  ;xefuLx¿;Fu u'0ffTds tYofÍ ;ª\sng / # j6f ;d'xut 5nkmn u/L ;kmntfsf 
syfx¿ ;dfj]z u/L qm;–;]Szgn ;j]{If0f ljlw k|of]u u/]/ ljGbjfl;gL, dlxnf ldng / l;4fy{ ;fsf]; u/L 
tLg j6f ;fsf];af6 tYofÍ ;ª\sng ul/Psf] lyof] . oL lhNnfx¿ kxf8 / t/fO{ If]qx? ;lxt g]kfnsf] ljljw 
ef}uf]lns If]qx¿nfO{ ;d]6\gsf] nflu 5gf]6 ul/Psf] lyof] . ;ªslnt tYofÍsf] sf/s ljZn]if0fn] ;fsf];sf 
;Gbe{df ;]jfsf] u'0f:t/Lotfsf] rf/ cfofd / ;b:o–;Gt'li6sf] b'O{ cfofdx¿ lgwf{/0f u/]sf] lyof] . cg'ejhGo 
ljZn]if0fsf] cfwf/df, cWoogn] ;]jfsf] u'0f:t/nfO{ c;/ ug]{ k|d'v cfofdx¿ klxrfg ub{{} cfltYo, lgi7f, 
nlrnf]kg / :jfoQtf df]8]nsf] ljsf; u/]sf] 5 . To;}u/L cWoogn] ljZj;gLotf / pko'Qmtf nfO{ ;b:o–
;Gt'li6sf] k|d'v cfofdx¿sf] ¿kdf :yflkt u/]sf] 5 . o;df cg';Gwfgn] ;]jfsf] u'0f:t/Lotf / ;b:ox¿sf] 
;Gt'li6 aLrsf] ;DaGwsf] klg cGj]if0f ub{5 . kl/rfngsf kIfx¿ / pGgt ;b:ox¿sf] ;Gt'li6 jLrsf] 
;sf/fTds ;DaGwnfO{ k'li6 ub}{, Jofjxfl/s k|efjx¿sf lglDt ;'emfj lbOPsf] 5 . ;fsf];n] ;du| b[li6sf]0f 
ckgfpFb}, Ps};fy kl/rfng cfofdx¿ / ;b:o s]lGb|t tTjx¿ a9fpg lgaf{w kx'Fr / n]gb]gsf nflu k|ljlwdf 
Wofg s]lGb|t ub}{, ljZj;gLotf, pko'Qmtf / kl/rfng–kIfx¿df lg/Gt/ ;'wf/sf ljifo dxTjk"0f{ b]lvPsf] 
5 . Ps ;dfg / /fd|f] ;Gt'li6:t/sf] nflu g}lts cEof;, zf;g / lg0f{ok|lqmof;Fu ;DalGwt ;/f]sf/x¿nfO{ 
;Daf]wg ug'{ cfjZos 5 . of] Jofks /f]8Dofkn] ;fsf];nfO{ k|d'v cfofdx¿ klxNofpg / ;]jfsf] u'0f:t/Lotf 
tyf ;b:ox¿sf] ;Gt'li6 aLrsf] ;sf/fTds ;DaGwx¿sf] nfe p7fpg k|f]T;flxt ub{5 . o;f] u/]/ ;fsf];n] 
;xsf/L If]qdf cfkm\gf ;b:ox¿sf nflu lbuf] ;kmntf / sNof0f ;'lglZrt ub{} ckl/xfo{ ljQLo ;fem]bf/x¿sf] 
?kdf cfkm"nfO{ :yfg lbg ;S5g\ . 
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Effects of Temperature and Sublethal Concentration of Flonicamid on Life Table 
of Green Peach Aphid, Myzus Persicae (Sulzer, 1776) (Hemiptera: Aphidiae) 

Sabitri Baral (ENT-02P-2018), PhD 2024 
Department of Entomology 

(Chairperson of the Advisory Committee: Prof. Resham Bahadur Thapa, PhD)

Green peach aphid, Myzus persicae (Sulzer) is a cosmopolitan polyphagous pest of more than five 
hundred plant species from at least forty different plant families including some economically and 
commercially significant agricultural and greenhouse crops. Its integrated management requires 
proper understanding of its demography that highlights the traits and trends in population growth, 
survival, and reproduction of this insect. In this study, the demographic characteristics of M. 
persicae reared on cabbage (Brassica oleracea L. var. capitata) for two successive generations, 
exposure to five constant temperature regimes and sublethal concentration of flonicamid insecticide 
were studied under laboratory condition using the age-stage, two-sex life table approach. 
Altogether eleven life tables in three experiments were constructed to describe demography of 
this pest. Study on life table of successive generation was conducted to construct life table for 
two successive generations (F1 and F2) of M. persicae in an ambient condition. Similarly, in 
temperature dependent life table study, the effects of temperature on development of M. persicae 
were investigated at five constant temperatures 17, 20, 23, 26 and 29 ± 1 °C, 65 ± 5% RH, and 
a photoperiod of 16:8 (L: D) h. The growth of stage-structured population for five temperature 
regimes was simulated using age-stage specific growth rate and fecundity of M. persicae under 
two scenarios of initial population structure. The first scenario was started with a newly born 
nymph whereas the second scenario started with the youngest female of age 9 days, 8 days, 7 
days, 6 days and 5 days used as initial population structure at 17 °C, 20 °C, 23°C, 26°C and 29 °C 
temperature condition, respectively. Likewise, the assessment of the sublethal (LC25 = 0.0115 g a.i. 
L-1) effect of flonicamid on M. persicae was also assessed for two successive generations through 
a leaf-dip bioassay. The results of the life table of successive generation revealed the intrinsic rate 
of increase (r), finite rate of increase (λ) and mean generation time (T) of M. persicae as 0.2751 d-1, 
1.3167 d-1, and 15.2 d, respectively, for F1 and 0.2571 d-1, 1.2931 d-1, and 16.6 d, respectively, for 
F2 showing significant difference in r, λ, and T between two successive generations. Similarly, in 
temperature dependent life table study, the intrinsic rate of increase (r) of this pest was the highest 
at 29 °C (0.3212 d-1) and the lowest at 17 °C (0.2157 d-1). The developmental rate of nymphs at 
these five temperature regimes fit the linear equation, with a coefficient of determination (R2) of 
0.98. The thermal summation of the pre-adult stages, the female stage, and the total life stages 
(from birth to death of a cohort) was 194.6, 241.8 and 430.2 degree day (DD), respectively. The 
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lower developmental threshold of the pre-adult stages, the female stage, and the total life stage 
was 0.29 °C, 10.6 °C, and 5.29 °C, respectively. At 17 °C, the mean generation time (T) was 18 
d, which declined to 10.2 d at 29 °C. When temperature was 29 °C the net reproduction rate (R0) 
was 26.6 offspring per individual which was significantly lower than the R0 obtained at other 
temperatures. The highest R0 (54.2 offspring per individual) was at 20 °C. The assessment of the 
sublethal effect showed that flonicamid was very toxic to the adults M. persicae at 48 h when 
exposed to the LC25. The adults of parental generation (F0) of M. persicae exposed to the sublethal 
dose (LC25) of flonicamid showed inhibitory effects on the life history traits across its generations 
such as reduction in fecundity and adult longevity in F0; shortening the durations of fifth instar 
nymphs, adult female longevity, oviposition period, total longevity and fecundity of F1 and F2. 
Side by side, some stimulatory effects on the development of the first, second, third and fourth 
instar nymphs in F2 were observed in the flonicamid-treated aphids. Although r, λ, R0, T, and gross 
reproductive rate (GRR) of F1 generation were not significantly affected, a shorter r and λ, higher T, 
and lower R0 of F2 were observed in the flonicamid treatments. The findings also revealed that the 
exposure of F0 adults of M. persicae to LC25 of flonicamid could induce hormetic (both inhibitory 
and stimulatory) effects on their succeeding generations. Therefore, the hormetic effects should be 
considered when flonicamid is used in the integrated management of M. persicae in crop fields. In 
the absence of other limiting factors, the population growth simulation indicated an increase trend 
in the population growth with shorter life cycle in the respective order: 17oC < 20oC < 23oC < 26oC 
< 29oC. Moreover, the results indicate that the environment having temperature ranging between 
23°C and 26°C would be more congenial for M. persicae populations to increase faster. The age-
stage two-sex life table approach could be an important tool in the study of population ecology 
and pest management program especially in the country like Nepal where this approach is recently 
introduced in the field of entomological research. 
 
cf?sf] xl/of] nfxL, dfOh; kl;{sL -;'nh/_ -Plkml88LM x]ldK6]/f_ slDtdf rfln; la?jf–kl/jf/ cGtu{tsf 
kfFr ;o eGbf a9L k|hfltsf afnLx?df Iflt k'¥ofpg] ljZjAofkL Pj+ ax'eIfL zq'hLj sL/f xf] . o; sL/fsf] 
jftfj/0f–d}qL / lbuf]] Joj:yfkg ug]{ /0fgLlt th'{dfsf nflu o;sf] hg;fFlvsL ;DaGwdf hfgsf/L x'g' 
ckl/xfo{ 5 h;sf] d4tn] o; sL/fsf] hg;+Vof a[l4, ljsf; / k|hgg\;+u ;DalGwt k|a[lt / ljz]iftf af/] 
a'‰g ;lsG5 . o; cg';Gwfgdf aGbfdf kflnPsf b'O{ qmlds k':tfsf cf?sf] xl/of] nfxLsf] hg;f+lvsLo 
ljz]iftfaf/]sf] t'ngfTds cWoog\, o; nfxLsf] a[l4, lasf; / k|hgg\ Ifdtfdf kfFrj6f l:y/ tfkqmdsf] c;/ 
/ ˆnf]lgSofld8 sL6gfzs ljiffbLsf] pkdf/s dfqf -LC

@%
 dfg_ sf] c;/sf] k|of]uzfnfdf kl/If0fu/L pd]/–

cj:yf b'O{–lnË hLjgtflnsf k4tLaf6 ljZn]if0f ul/of] . o;/L o; sL/fsf] hg;f+lvsLo a0f{g ug{ tLg j6f 
k/LIf0fx? ul/Psf lyP, h;af6 P3f/ j6f hLjgtflnsf lgdf{0f ul/Psf lyP . qmlds k':tfsf] hLjg tflnsf 
cWoog\ kl/If0fdf, aGbfdf kflnPsf b'O{ s|lds k':tf -okm

!
 / okm

@
_ sf oL] nfxLx?sf] hg;f+lvsLo ljz]iftfsf] 
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t'ngfTds ljZn]if0f, ;fdfGo sf]7f tfkqmd cj:yfdf ul/Psf] lyof] . o; nfxLsf] a[l4 lasf;df tfkqmsf] c;/ 
;DaGwL kl/If0f, kf+r j6f l:y/ tfkqmdx? !&, @), @#, @^, / @(± ! l8u|L ;]lG6u|]8, ;fk]lIfs cfb|tf ^%± 
% k|ltzt / !^M* pHofnf] cWof/f]sf] cg'kft /fv]/ k|of]uzfnfdf aGbfsf] kft v'jfP/ pd]/–cj:yf b'O{–lnË 
hLjgtflnsf k4tLaf6 ul/Psf] lyof] . o; ljZn]if0faf6 k|fKt pd]/–cj:yf lalzi6Ls[t a[l4b/ / k|hgg\b/ 
sf] pkof]u u/]/ k|f/lDes hg;+Vof ;+/rgfsf] b'O{ kl/b[Zox? cGtu{t kfFr j6f tfkqmd bfo/fsfnflu cj:yf 
;+/lrt hg;ªVofsf] b'?:tLs/0f ul/Psf] lyof] . klxnf] kl/b[Zosf] b'?:tLs/0f Ps lbgsf] pd]/sf] aRrfaf6 
z'? ul/Psf] lyof], hals bf];|f] kl/b[Zosf] b'?:tLs/0fdf ( lbg, * lbg, & lbg, ^ lbg / % lbgsf ;a}eGbf 
sfG5f ao:sx? k|f/lDes hg;+Vof ;+/rgfsf] ?kdf qmdzM !&, @), @#, @^ / @( l8u|L ;]lG6u|]8 tfkqmd 
bfo/fsfnflu k|of]u ePsf lyP . ;+u;+u} cf?sf] xl/of] nfxLdf ˆnf]lgSofld8sf] pkdf/s dfqf -LC

@%
 dfg Ö 

)=)!!% u|f= vf; ljif k|lt ln6/_ sf] c;/, kft 8'afpg] afof]P:;] k/LIf0faf6 b'O{ qmlds k':tfdf dfkg ul/Psf] 
lyof] . qmlds k':tfsf] hLjgtflnsf cWoogaf6 cf?sf] xl/of] nfxLsf] klxnf] k':tfsf] cfGtl/s a[l4b/, ;Lldt 
a[l4b/ / cf};t k':Tof}nL cjlw qmdzM )=@&%! k|ltlbg, !=#!^& k|ltlbg / !%=@ lbg kfO{of] . bf];|f] k':tfsf] 
qmdz )=@%&! k|ltlbg, !=@(#! k|ltlbg / !^=^ lbg kfO{Psf] lyof] . o;/L cWoog\sf] glthfaf6 sL/fx?sf] 
cfGtl/s a[l4 b/, ;Lldt a[l4 b/ / cf};t k':Tof}nL cjlwdf b'O{ k':tfaLr pNn]vgLo leGgtf /x]sf] b]lvG5 . 
To;}u/L, o; nfxLsf] a[l4 lasf;df tfkqmdsf] c;/ ;DaGwL kl/If0f ubf{, cfGtl/s a[l4 b/ ;a} eGbf w]/} 
-)=#@!@ k|ltlbg_ @( l8u|L ;]lG6u|]8df / ;a} eGbf sd -)=@!%& k|ltlbg_ !& l8u|L ;]lG6u|]8df kfO{Psf] lyof] . 
ljleGg tfkqmddf ePsf] aRrfx?sf] lasf; b/ Pp6f lglZrt u'0ffÍ -R2_ )=(* HofldtLo ;dLs/0fdf b'?:t 
ldnfg eof] . To;}u/L, kl/If0fsf] glthfaf6, k'j{jo:sfj:yf, jo:sfj:yf / ;Dk"0f{ hLjgfj:yf -hGdb]lv 
d[To';Dd_ sf] tfkdfg of]ukmn qmdzM !($=^, @$!=* / $#)=@ l8u|L 8]= /x]sf] lyof] eg] k'j{jo:sfj:yf, 
jo:sfj:yf / ;Dk"0f{ hLjgfj:yf -hGdb]lv d[To';Dd_ sf] lasf;fTds bf];fFw qmdzM )=@(, !)=^ / %=@( l8u|L 
;]lG6u|]8 /x]sf] lyof] . cf};t k':Tof}nL cjlw !& l8u|L ;]lG6u|]8df !* lbg /x]sf] lyof] eg] tfkqmd qmdzM a9\b} 
hf+bf @( l8u|L ;]lG6u|]8df !)=@ lbgdf ;Lldt /x]sf] lyof] . cGo tfkqmdsf] t'ngfdf ;a}eGbf sd s'n k|hgg\ 
b/ -R0_ @( l8u|L ;]lG6u|]8df @^=^ ;Gtfg k|lt Ps kf]yL nfxL /x]sf] lyof] eg] ;a}eGbf al9 s'n k|hgg\b/ 
-R0_ @) l8u|L ;]lG6u|]8df %$=@ ;Gtfg k|lt Ps kf]yL nfxL /x]sf] lyof] . ˆnf]lgSofld8 sL6gfzs laiffbLsf] 
pkdf/s dfqfsf] c;/ cWoog kl/If0fsf] glthf cg';f/, pkrfl/t kft $* 306f;Dd v'jfp+bf o; nfxLsf] 
jo:snfO{ Hofb} ljiffQm /x]sf]  kfO{of] . jo:s nfxL -cfdf k':tf -okm

)
_ nfO{ ̂ nf]lgSofld8 sL6gfzs laiffbLsf] 

pkdf/s dfqf -LC
@%
 dfg_ sf] ;Dks{df Nofp+bf ltgLx?sf] cfˆgf] k':tf / k5fl8sf qmlds k':tfx?sf hLjg 

Oltxf; ljz]iftfdf lg/f]wfTds c;/ k/]sf] kfO{of] . h:t}, kfFrf} cj:yfsf aRrfx?sf] cjlw 5f]6f] x'g', jo:s 
cfdf -okm

)
_ sf] cfo' 5f]6f] x'g', ;Gtfg pTkfbg cjlw 5f]6f] x'g', hDdf cfo' sd x'g', okm

!
 / okm

@
 k':tfsf] 

k|hgg\b/ 36\g' . ;fy} ˆnf]lgSofld8 sL6gfzs laiffbLn] pkrf/ ul/Psf nfxLx?df s]xL k|j4{s c;/x?, 
h:t}M okm

@
 k':tfsf klxnf], bf];|f], t];|f] / rf}yf] cj:yfsf aRrfx?sf] cjlwdf a[l4 ePsf] kfO{of] . okm

! 
k':tfsf] 

5f]6f] cfGtl/s a[l4b/ tyf cf};t k':Tof}nL cjlw, ;Lldt a[l4b/ tyf s'n k|hgg\b/ / hDdf k|hgg\b/  df 
pNn]Vo ?kdf c;/ gk/]sf] ePtfklg ˆnf]lgSofld8 sL6gfzs laiffbLn] pkrf/ ul/Psf nfxLx?sf] okm

@
 

k':tfdf 5f]6f] cfGtl/s a[l4b/ / ;Lldt a[l4b/, nfdf] cf};t k':Tof}nL cjlw, tyf s'n k|hgg\b/df a[l4 ePsf] 
kfO{of] . cWoog\sf] glthf cg';f/ ha o; nfxLsf jo:s kf]yLx? ˆnf]lgSofld8sf] pkdf/s dfqf -LC

@% 
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dfg_ sf] ;Dks{df cfp5g\ tj ltgLx?sf] efjL k':tfx? xd]{l6s c;/ -k|lt/f]wfTds / k|j4{gfTds b'a}_ df 
k]|l/t x'g ;S5g\ eGg] kfO{of] . To;}n] o; nfxLsf] Plss[t Aoj:yfkgdf hj ˆnf]lgSofld8sf] k|of]u ul/G5 tj 
clgjfo{ ?kdf ;f]sf] x/d]l6s c;/nfO{ larf/ ul/g' kb{5 . ;fy}, cGo s'g} ;Lldttf gePdf, hg;+Vof a[l4sf] 
b'?:tLs/0fdf 5f]6f] hLjgrqm;+u} ;DalGwt qmdfg';f/ !& < @) < @# < @^ < @( l8u|L ;]lG6u|]8 hg;+Vof 
a9f]Q/Lsf] k|j[lt b]lvG5 . o;afx]s, aftfj/0fLo tfkqmd @# b]lv @^ l8u|L ;]lG6u|]8 ePsf] cj:yf o; nfxLsf] 
nflu cg's'n x'g] / hg;+Vof a[l4 lta| ultdf x'g;Sg] tYo of]] glthfn] ;+s]t u/]sf] 5 . g]kfn h:tf] b]z, 
hxfF pd]/–cj:yf b'O{–lnË hLjgtflnsf k4tLn] sL6 la1fg cg';Gwfgsf] If]qdf ev{/ dfq k|a]z kfPsf] 5, 
ToxfF pd]/–cj:yf b'O{–lnË hLjgtflnsf k4tL, hg;+Vof kfl/l:yltsL / zq'hLj Aoj:yfkg sfo{qmdsfnflu 
cToGt dxTjk"0f{ k|lalw x'g ;S5 .
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Improvement on Fruit Yield and Quality of Mandarin (Citrus reticulata Blanco) 
through use of Nutrients and Plant Growth Regulators in Dhankuta, Nepal

Amar Bahadur Pun Magar (HRT-01P-2016), PhD 2024 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Arjun Kumar Shrestha, PhD)

Mandarin (Citrus reticulata Blanco) is an economically important fruit crop in the world. However, 
low fruit set coupled with higher fruit drop is a serious problem of this fruit in Nepal, causing 
a significant yield loss. Therefore, a practice aiming to improve plant nutrition and hormonal 
balance is very crucial. Despite several research works being done, very limited technologies have 
been developed to address these issues in the country. Thus, this study aimed to assess various 
biotic and abiotic factors associated with the fruit drop, and investigate the effectiveness of plant 
nutrients and plant growth regulators on fruit set, retention, quality and yield of mandarin in 
Nepal. A survey study and three field experiments were conducted at the Chungmang research 
site of the Agricultural Research Station, Pakhribas, Dhankuta, Nepal, from 2018 to 2022. All 
field experiments were conducted on the Khoku local variety aged 34 years old. In Experiment 
No. 1, an assessment on the factors affecting fruit drop of mandarin was carried out through a 
household survey consisting of 60 farmers as respondents and field observation at two mandarin 
growing locations, Chintang and Khoku. The survey showed that the extent of fruit drop occurred 
heavily during post bloom stage, followed by the June drop and the pre-harvest stage. The loss in 
the yield due to fruit drop accounted for 15 to 20% of total production. The major factors affecting 
the bloom drop were natural and physiological, where as entomological and pathological fruit 
drop were less reported. The majority of the farmers reported the stresses exerted by the high 
temperature, low soil moisture, and drought as the causal factors of the June drop. Regarding 
pre-harvest fruit drop, invasion of insects and diseases, including citrus green stink bug, fruit 
fly, sooty mold, felt disease, and parasites were reported as the major causal factors. Besides, 
poor plant health because of deficient plant nutrition was also reported to be responsible for the 
fruit drop. In Experiment No. 2: Effect of plant nutrition on fruit set, retention, quality and yield 
of mandarin; altogether six treatments: i) NPK @ 500:250:500 g per tree, ii) N + K (urea @ 1% 
+ KCl @ 2%), iii) NPK + micro-nutrients (boric acid @ 0.4% + ZnSO4.7H2O @ 0.2% + CaCl2 
@ 1%), iv) N + K + micro-nutrients, v) micro-nutrients, and vi) control were evaluated under 
randomized complete block design with four replications. The NPK was applied as basal doses, 
while other treatments, including micro-nutrients, urea and potassium chloride, were sprayed 
three times: first at the pre-flowering stage (27th February), second at fruit set to early fruit fill 
stage (7th April), and third in six weeks after the second spray (17th May). There was a significant 
effect of the combined foliar spray of micro-nutrients + N + K applied during the mid-bloom 
stage with over 91% higher fruit set during post-bloom than that of the control. Regarding fruit 
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drops during June and the pre-harvest period, application of micro-nutrients + NPK, and micro-
nutrients + N + K resulted in the lowest fruit drop. The results clearly indicated that application of 
micro-nutrients and NPK reduced the fruit drop by 6.2-15.9% and 25.0-37.3% as compared to the 
control, respectively during June and the pre-harvest period. Furthermore, application of micro-
nutrients + NPK retained 61.9-133.3% higher fruits than the control. Similarly, the effects of the 
micro-nutrients + NPK were also significant in increasing the fruit size. Likewise, the combined 
application of micro-nutrients and NPK had 93.2% higher fruit production and 106.6% higher 
fruit yield than that of the control. Additionally, the results showed that juice content increased by 
15.9-17.1% than the control with the use of micro-nutrients. In Experiment No. 3, effect of plant 
growth regulators on fruit set, retention, quality and yield of mandarin was evaluated using eight 
treatments: i) GA3 (20 ppm), ii) 2,4-D (15 ppm), iii) NAA (50 ppm), iv) GA3 + 2,4-D, v) GA3 
+ NAA, vi) micro-nutrients (B @ 0.4% + Zn @ 0.2% + Ca @ 1%), vii) GA3 + 2,4-D + micro-
nutrients and viii) control. The experiment was laid out in a randomized complete block design 
with three replications. The treatments were applied as foliar spray five times: the first spray 
started from the mid bloom stage, the second spray after ten weeks, then the subsequent three 
sprays at every six-week interval until late September. The result revealed that the trees sprayed 
with GA3 @ 20 ppm + NAA @ 50 ppm produced the highest bloom fruit set (6.1%) compared 
to the control (4.6%). Regarding fruit set during June and the pre-harvest period, a spray of GA3 
+ 2,4-D or in combination with micro-nutrients produced the highest fruit retention (3.7-8.4%). 
The fruit diameter, length, and weight were also significantly increased with the spray of 2,4-D 
or in combination with GA3 and micro-nutrients. Furthermore, micro-nutrients increased the fruit 
number (1147 fruits/tree) and total fruit yield (83.8 kg/tree) followed by 2,4-D. Similarly, juice 
content increased significantly by the spray of GA3 + 2,4-D + micro-nutrients, followed by NAA, 
while an increase in TSS and TSS: TA ratio was obtained with NAA application, followed by GA3 
+ 2,4-D. In Experiment No. 4: Effect of pre-harvest GA3 application on post-harvest fruit quality 
and shelf life of mandarin, four treatments: i) GA3 @ 10 ppm, ii) GA3 @ 20 ppm, iii) GA3 @ 30 
ppm, and iv) control, were investigated, and the experiment was laid out in a randomized complete 
block design with five replications. The treatments as a foliar spray were applied two times: first 
on 22nd October and second on 20th November. The results showed that the highest fruit diameter 
(54.6 mm) and fruit weight (104.79 g) were obtained with the pre-harvest application of GA3 @ 
30 and 20 ppm, respectively, compared to the least fruit diameter (54.4 mm) and fruit weight (97.2 
g) recorded with the control. Similarly, application of GA3 @ 30 ppm performed the best for the 
increased fruit color development. Likewise, peel thickness, weight, and hardness were improved 
with the application of GA3 @ 20 ppm; the difference was non-significant. Additionally, a spray 
of GA3 @ 20 ppm produced the highest juice volume (39.4 ml/fruit) compared to the control (37.0 
ml/fruit), and the highest juice content (58.1%) was obtained with GA3 @ 30 ppm compared to 
the least juice content (55.4%) in control. Furthermore, application of GA3 @ 30 ppm consistently 
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increased juice/fruit biomass ratio by 20-24% higher than control, and the lowest physiological 
loss in weight was recorded with GA3 @ 20 ppm. The overall results concluded that the effect of 
plant nutrients, as well as plant growth regulators are significant for the fruit set, retention, and 
yield of mandarin. 
 
;'Gtnf cfly{s lx;fan] ljZjs} Ps dxTjk"0f{ kmnkm"n afnL xf] . tyfkL g]kfndf ;'Gtnfdf kmn Go"g nfUg] / 
clwstd kmn emg]{ ;fy} sd u'0f:t/Lo kmn pTkfbg x'g] h:tf ;d:ofx?sf sf/0f o; afnLsf] pTkfbsTj 
cGo b]zx?sf] t'ngfdf w]/} sd /x]sf] 5  . oL ;d:ofx¿nfO{ vf;u/L lj?jfsf] vfBtTjx? / xdf]{gsf] plrt 
Joj:yfkgaf6 ;dfwfg ug{ ;lsG5 . ;'Gtnfdf k|z:t cg';Gwfg sfo{x¿ ePtfklg, kmn emg]{ tyf sd kmn 
nfUg] nufot u'0f:t/Lo pTkfbgsf] nflu vfBtTj / xfdf]{g Joj:yfkgsf nflu cWoog lgs} sd ePsf] 
b]lvG5 . o; ;Gbe{df Go"g kmn nfUg] / kmn emg]{ ;d:ofx?sf plrt Joj:yfkgsf nflu lj?jfsf] vfBtTj 
tyf xdf]{g k|of]usf] k|efjsfl/tf af/] cWoog u/L pko'St k|ljlw ljsf;sf] nflu of] cWoog ul/Psf] xf] . 
lkmN8 cg';Gwfg z'? ug{' k"j{, ;'Gtnfdf kmn sd nfUg] tyf kmn emg]{ ;d:ofsf sf/0fx¿sf] hfgsf/L lng] 
p2]Zon] g]kfnsf] k"jL{ kxf8L wgs'6f lhNnfsf] l5Gtfª / vf]s' ufpFsf s"n ^) hgf s[ifsx¿nfO{ ;dfj]z 
u/L Ps ;e]{If0f cWoog ul/Psf] lyof] . ;e]{If0fsf] glthf cg';f/, ;a} eGbf a9L kmn kmnsf] lrlrnf nfUg] 
;dodf / h]i7 dlxgfdf emg]{ b]lvof] eg] kmn emg]{af6 !% b]lv @) k|ltzt;Dd ;'Gtnf pTkfbgdf sdL cfpg] 
b]lvof] . kmnsf] lrlrnf cj:yfdf /f]u tyf sL/fx?sf sf/0fx? eGbf k|fs[lts tyf jftfj/0fLo k|lts"ntfsf 
sf/0fx?n] kmn emg]{ u/]sf] l/kf]6{ ul/Psf] lyof] . To;} u/L pRr tfkqmd, sd lr:ofg tyf ;'Vvf cj:yfsf 
sf/0fn] ubf{ klg a9L kmn emg]{ u/]sf] ax';Vos ls;fgx?n] atfPsf] e]{If0fsf] l/kf]6{ 5 . vfBtTj, xdf]{g tyf 
kmn l6Kg' k"j{ lha|]lns Pl;8 k|of]usf] k|efjsf/Ltf af/]sf] cWoog s[lif cg';Gwfg s]G›, kflv|af;, wgs'6fsf] 
cg';Gwfg :yn r'gaf+udf ;g\ @)!(÷@) b]lv @)@!÷@@ ;Dddf ;DkGg ul/Psf] lyof] . pNn]lvt ;a} 
k/LIf0fx? cf/=;L=la=8L= l8hfOgdf s|dzM rf/, ltg / kfFr k6s bf]xf]¥ofP/ ;dfg Joj:yfkg ul/Psf #$ 
aif{ pd]/sf vf]s" hftsf] :yfgLo ;'Gtnfdf ltgsf c;/x¿sf] af/] d"NofFsg cWoog ul/Psf] lyof] . vfBtTj 
k/LIf0f cWoog cGtu{tM !_ gfO6«f]hgM km:kmf]/;M kf]6f; -%))M@%)M%)) u|fd k|lt af]6_, @_ gfO6«f]hg -!Ü_ ± 
kf]6f; -!Ü_, #_ gfO6«f]hgM km:kmf]/;M kf]6f; ± ;"Id vfBtTj -af]/f]g )=$Ü ± lh+s )=@Ü ± SoflN;od )=!Ü_, 
$_ gfO6«f]hg ± kf]6f; ± ;"Id vfBtTj, %_ ;"Id vfBtTj, ^_ sG6«f]n u/L ljleGg 5 lsl;dsf pkrf/x¿sf] 
la?jfdf c;/af/] cWoog ul/Psf] lyof] . k/LIf0fsf 3f]nx¿ klxnf] k6s km"n km'Ng' k"j{, bf]>f] k6s kmn nfUg] 
/ a9\g] cj:yfdf tyf clGtd k6s o; cl3 :k|] u/]sf] eGbf 5 xKtf kl5 u/L s"n tLg k6s :k|] ul/Psf] 
lyof] . k/LIf0fsf] glthf cg';f/ ;"Id vfBtTj, gfO6«f]hg tyf kf]6f;sf] ;ld>0fsf] k|of]un] h"g dlxgf tyf 
xfj]{i6k"j{ ;dodf ;a} eGbf sd kmn em/]sf] glthf k|fKt ePsf] lyof], o; k|sf/n] pNn]lvt ;ld>0fx¿sf] 
k|of]un] sG6«f]n eGbf h"g dlxgfdf !%=(Ü b]lv !^=@ÜÙ / xfe]{i6k"j{ ;dodf @%=)Ü b]lv #&=#Ü ;Dd kmn emg{ 
sd ug{ ;lsg] glthf k|fKt ePsf] lyof] . cGtdf, klxnf] aif{ ;g\ @)!( df !=%Ü b]lv #=%Ü, / bf]>f] aif{ ;g\ 
@)@) df @=!Ü b]lv #=(Ü ;Dd xfe]{i6k"j{ ;dodf kmn af]6df /x]sf] glthf k|fKt ePsf] lyof], h;df ;"Id 
vfBtTj ± gfO6«f]hgMkm:kmf]/;Mkf]6f;sf] ;ld>0fn] sG6«f]n eGbf ^!=(Ü b]lv !##=#Ü ;Dd a9L kmn af]6df 
cl8Psf] glthf kfO{of] . ;f]xL ;ld>0fsf] k|of]un] kmnsf] Jof; / tf}n j[l4df pNn]vgLo c;/ /x]sf] lyof] . o; 
k|sf/n] ;"Id vfBtTj ± gfO6«f]hgM km:kmf]/;M kf]6f;sf] ;ld>0f k|of]un] k|ltaf]6 kmnsf] ;+Vof / hDdf kmnsf] 
pTkfbg sG6«f]nsf] t'ngfdf qmdzM (#=@Ü / !)^=^Ü a9L pTkfbg lbPsf] lyof] . Pj+ ¿kn] ;"Id vfBtTjsf] 
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Psn k|of]u ;fy} gfO6«f]hgM km:kmf]/;M kf]6f; / gfO6«f]hg ± kf]6f;;Fu ld;fP/ :k|] u/]sf] pkrf/x¿n] s]xL 
:k|] gu/]sf] eGbf /;sf] dfqf !%=(Ü b]lv !&=!Ü ;Dd a9L k|fKt ePsf] lyof] . ;f]xL ;ld>0fsf] k|of]un] /;sf] 
s"n 3'ngzLn 7f]; kbfy{sf] dfqf sG6«f]nsf] (=^) la|S;sf] t'ngfdf !!=)) la|S; glthf /x]sf] lyof] . To;}u/L 
xdf]{g k/LIf0f cGtu{t !_ lha|]lns Pl;8 -@) kLKfLPd_, @_ @,$–8L -!% kLKfLPd_, #_ Pg=P=P=-%) kLKfLPd_, $_ 
lha|]lns Pl;8 ± @,$–8L, %_ lha|]lns Pl;8 ± Pg=P=P=, ^_ ;"Id vfBtTj, &_  lha|]lns Pl;8 ± @,$–8L 
± ;"Id vfBtTj, / *_ sG6«f]n u/L ljleGg cf7 k|sf/sf xdf]{gsf 3f]nx¿sf] d"NofFsg cWoog ul/Psf] lyof] . 
k/LIf0fsf 3f]nx¿ klxnf] k6s k"0f{ ¿kdf km"nkm'n]sf] ;dodf, bf]>f] bzxKtf kl5 / To;kl5 x/]s 5 xKtfsf] 
cGt/fndf c;f]h;Dd tLg k6s u/L s"n kfFr k6s :k|] ul/Psf] lyof] . k/LIf0fsf] glthf cg';f/, lha|]lns 
Pl;8 ± Pg=P=P=sf] ;ld>0f 3f]nsf] k|of]un] kmnsf] lrlrnf cj:yfdf ;a}eGbf a9L kmn nfUg] glthf -^=!Ü_ 
/x]sf] lyof] eg] sG6«f]ndf $=^Ü dfq kmn nfu]sf] lyof] . Pj+ ¿kn] lha|]lns Pl;8 ± @,$–8L=sf] Psn tyf 
;"Id vfBtTj;Fusf] ;ld>0fsf] k|of]un] h"g dlxgf / kmn xfe]{i6k"j{ b'j} ;dodf ;a}eGbf sd kmn emg{df 
k|efjsf/L glthf b'j} jif{df /x]sf] lyof] . o;/L pNn]lvt ;ld>0fx?sf] k|of]un] ;a}eGbf a9L #=&Ü b]lv *=$Ü 
kmn cGt;Dd af]6df /x]sf] glthf k|fKt ePsf] lyof] t/ xdf]{gsf] c;/ kmnsf] Jof; a[l4df k|efjsf/L b]lvPg . 
k/LIf0fsf] yk glthf cg';f/ @,$–8L Psn tyf lha|]lns Pl;8 / ;"Id vfBtTjx¿;Fusf] ld>0fx¿sf] 
k|of]un] kmnsf] Jof; / tf}n a[l4df pNn]vgLo k|efj kf/]sf] lyof] . To;}u/L cWoogdf ;"Id vfBtTjx¿sf] 
k|of]uaf6 k|ltaf]6 kmnsf] ;+Vof ;a}eGbf pTs[i6 -!!$& kmn÷af]6_ ;fy} pTkfbg -*#=* lsnf]÷af]6_ kl/df0f 
kfO{of] / bf]>f]df @,$–8L] k|of]usf] glthf /fd|f] lyof] . o;} k|sf/n] lha|]lns Pl;8, @,$–8L= / ;"Id vfBtTjsf] 
;ld>0fsf] k|of]un] /;sf] dfqf pNn]vgLo ¿kdf a9]sf] lyof]] . t/ /;sf] s"n 3'ngzLn 7f]; kbfy{ / s"n 
3'ngzLn 7f]; kbfy{M cDnLo dfqfsf] cg'kft lha|]lns Pl;8 ± @,$–8L= ;ld>0fsf] eGbf Pg=P=P= k|of]usf] 
/fd|f] /x]sf] lyof] . To;}u/L lha|]lns Pl;8 k/LIf0f cGtu{t lha|]lns Pl;8sf rf/ km/s pkrf/x¿M !_ lha|]lns 
Pl;8 !) kLkLPd,  @_ lha|]lns Pl;8 @) kLkLPd, #_ lha|]lns Pl;8 #) kLkLPd, / $_ sG6«f]n u/L rf/ 
k|sf/sf 3f]nx¿ kmn l6Kg' k"j{ b'O{ k6s k|of]u ul/Psf] lyof] . k/LIf0fsf] glthf cg';f/, kmn l6Kg'k"j{ lha|]lns 
Pl;8sf] k|of]un] kmnsf] tf}n ;fy} /;sf] pNn]vgLo ¿kdf j[l4 ePsf] kfO{of] . cWoogsf] glthf cg';f/, 
kmnsf] /;sf] dfqf tyf 5f]qmfsf] cg'kft km/s kfOPg eg] xfj]{i6k"j{ lha|]lns Pl;8 #) lklkPd 3f]nsf] 
k|of]un] ;dfg?kdf /;sf] dfqf clwstd /x]sf] lyof] . o; cWoogsf] ;du| glthf cg';f/, ;"Id vfBtTj 
nufot gfO{6«f]hg tyf kf]6f;sf] ;ld>0f 3f]n ;fYf} lha|]lns Pl;8, @,$–8L tyf Pg=P=P=sf ;ld>0f 3f]nx?sf] 
k|of]un] ;'Gtnfdf a9L kmn nufpg, kmn emg{ /f]Sg'sf] ;fy} u'0f:t/Lo kmnsf] pTkfbg / pTkfbsTjdf j[l4 
ug{df pNn]vgLo e"ldsf v]Ng] lgrf]8 /x]sf] 5 .   
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Production and Marketing of Large Cardamom 
in the Eastern Corridor of Nepal

Surya Mani Dhungana (AEC-03P-2016), PhD 2024 
Department of Agricultural Economics and Agribusiness Management

(Chairperson of the Advisory Committee: Prof. Punya Prasad Regmi, PhD)

Despite of the most expensive and oldest spice crop, large cardamom growers and traders are 
facing multidimensional problems in production and marketing. This study was done to assess the 
production and marketing of large cardamom growers in the eastern corridor of Nepal. Primary data 
were collected from 480 households that grow the large cardamom during January-February 2022 
by employing a semi-structured interview schedule and face to face interview. Four focus group 
discussions and 34 traders, and 20 experts were also conducted for supplementary information and 
validation. The Cobb-Douglas production function was used to determine resource use efficiency. 
Financial analysis was explicated for the viability of the farm business. Econometric models such 
as tobit, probit, logit, and log linear regression analysis were used to analyze factors influencing 
adoption index, varietal preference index, household commercialization index, choice of marketing 
channel, labor sharing, and household income. The study also examined the growth and stability of 
large cardamom production using the compound annual growth rate and Cuddy-Della Valle Index. 
Findings revealed the production elasticity of 0.526, indicating a 0.526% increase in production for 
every 1% increase in inputs. The cost of gap filling resulted in a 99.45% increase in marginal value 
product with a positive coefficient of 0.13.  If 20% rise in production costs leads to a decrease in 
net present value from NRs. 1,536,006 to NRs. 1, 265,812, internal rate of return decreased from 
71.31 to 57.78, and benefit-cost ratio decreased from 2.14 to 1.78, reflecting lower profitability, 
though farming is still feasible. Adoption rates of production management practices were 0.49 
and 0.47 in the Mechi and Koshi corridors, respectively. Adoption intensity was influenced by 
factors such as ethnicity, income, labor-sharing, house type, corridor, and training. Variations in 
commercialization levels were observed across the corridor. Growers in the study area showed 
a preference for high-yielding varieties; the most popular one was Ramsai. Labor sharing was 
common, especially during postharvest operations. Post-harvest practices such as cleaning and 
curing were widespread. The price of large cardamom was informed by the Federation of Large 
Cardamom Entrepreneurs Nepal, collection centers, and direct market visits. Fourteen marketing 
channels were identified, and the most dominant channels were collection from farmers via 
regional trader to India, exporter to India, and local trader via regional trader to India. The findings 
highlighted the importance of market extension, with 86.13% of large cardamom exports going 
directly to India. Positive compound annual growth rates (export value and quantity) indicated 
market expansion, despite declining prices. The decomposition effect underscored the importance 
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of productivity in large Cardamom production, emphasizing the need for targeted agricultural 
improvements. Policymakers should focus on providing financial support and incentives to 
improve seedling quality, implement appropriate technology, and address labor sharing practice, 
considering the emphasis on strong returns and the recognized production challenges. The findings 
also hinted at the positive impacts of education and training in various aspects of commercialization 
and the adoption of production management practices. Thus, the enhancement of farmers' skills 
should be invested in training and exposure visits. 

cn}+rLnfO{ ;fdfGotof æsfnf] ;'gæ eg]/ lrlgG5, of] ;+;f/sf] ;a}eGbf k'/fgf] / t];|f] dxFuf] d;nf afnL xf] . 
cn}+rL v]tLsf] pTkfbg / ahf/ cj:yf d"NofÍg ug]{ p2]Zon] ;g\ @)@@ hgj/L / km]a|'c/Ldf g]kfnsf] k"jL{ 
If]qdf Ps cWoog ul/Psf] lyof]. s"n $*) 3/w"/LnfO{ gd'gf ljlwaf6 5gf]6 ul/]  klxn] g} k/LIf0f ul/Psf] 
cw{–;+/lrt k|ZgfjnL k|of]u u/L cGtjf{tf{ lnO tYyf+s k|df0fLs/0fsf] nflu $ j6f ;d"xLs 5nkmn, #$ 
Jofkf/Lx? / @) hgf lj1x?;+u klg cGtjf{tf{  ul/Psf] lyof]. cn}+rL v]tLsf ljleGg kIfx¿sf] d"NofÍg ug{ 
ljleGg ;"rsfÍx¿ ;+sng ul/Psf] lyof], h;df u|x0f ltj|tf hflto k|fyldstf, 3/]n' Jofj;foLs/0f ltj|tf, 
ahf/ 5gf]6, >d ;fem]bf/L / cfDbfgL 5g\. oLg} ljleb cfofdnfO{ k|efj kfg]{ sf/sx¿sf] ljZn]if0f ug{ 
Osf]gf]d]l6«s df]8]nx? 6f]lj6, k|f]lj6, nf]lh6 / nu lnlgo/ l/u|]zg k|of]u ul/of] ;fy} cn}+rL pTkfbgsf] j[l4 / 
cl:y/tfsf] klg hfFr ul/Psf] lyof] . pTkfbg nrstf )=%@^ /x]sf] kfOPsf] lyof], h;df k|To]s !Ü nfutdf 
j[l4n] pTkfbgdf )=%@^Ü j[l4 ePsf] kfOof]. pTkfbg nfutdf @) Ü j[l4n] v"b jt{dfg d"NonfO{ ?= !%,#^,))^ 
af6 ?= !@,^%,*!@, cfGtl/s k|ltkmn b/ &!=#! af6 %&=&* / nfe–nfut cg'kft @=!$ af6 !=&* df 
df 36fpg] b]lvof]], tyflk cn}+rL v]tL cem} kmnbflos b]lvof] . d]rL / sf]zL sl/8f]/df pTkfbg Joj:yfkg 
cEof;x¿sf] u|x0f b/ qmdzM )=$( / )=$& kfOof] . u|x0f tLj|tfnfO hftLo, cfo, >d ;fem]bf/L, 3/sf] 
k|sf/, sf]l/8f]/, / k|lzIf0f h:tf sf/sx? åf/f k|efljt kf/]sf] b]lvof] . pRr pTkfbg lbg] cn}+rL hftx¿nfO{ 
k|fyldstf lbOPsf] kfOof] h;dWo /fd;fO{ ;a}eGbf nf]slk|o b]lvof] . d]rL / sf]zL sl/8f]/df ljz]if u/L kf]i6 
xfj]{:6 sfo{x¿df >d afF8kmfF8 ePsf] kfOof]], w"g] kvfNg] / ;'sfpg] ultljlw ul/Psf] b]lvof]. cn}+rL pBdL 
g]kfn dxf;+3, ;Íng s]G› / l;w} ahf/af6 ls;fgn] d"No kQf nufpg] u/]sf] kfOof]]. ljleGg !$ a6f ahf/sf 
;+hfn dfkm{t pTkfbg a]rlavg ul/Psf] kfOof] . pTkflbt cn}+rLsf] *^=!# Ü ;Lw} ef/tdf hfg] x'bf] ahf/ 
lj:tf/sf] dxQ\jnfO{ k|sfz kf/]sf] 5 . lgof{tsf] dfqf / d"Nodf rqmj[l4 jflif{s j[l4 b/ 36]] tfklg ahf/ 
lj:tf/ ;sf/fTds b]lvof] . lj36g k|efjn] cn}+rL pTkfbg / pTkfbsTjnfO{ dxTj lbFb}, s[lif ;'wf/sf lgoldt 
ultljlwx? ;+rfngsf] cfjZostf 5 . ;fy} la?jfsf] u'0f:t/ ;'wf/ ug{, pko'Qm pTkfbg k|ljlw ckgfpg / 
dhb'/sf] cefjnfO{ dWogh/ ub}{ shf{ nuflg ;xof]u / k|f]T;flxt ug{df Wofg s]lG›t ug{'k5{ . Joj;foLs/0f 
/ afnL Joj:yfkg k|ljlwx¿ ckgfpg] nufotsf ljleGg If]qdf lzIff / tflndsf] k|efj ;sf/fTds /x]sfn] 
ls;fgsf] ;Lk a9fpg tflnd / cjnf]sg e|d0fdf nufgL ug{'k5{ .
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Conflict Sensitivity Commitments of International Organizations 
and Their Local Practices in Nepal

Sampat Jamarkattel (RUS-03P-2015), PhD 2025 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Bishnu Raj Upreti, PhD)

Since three decades, conflict sensitivity has increasingly become a global agenda of international 
aid-communities. But, its implementation in aid delivery practices poses numerous questions and 
concerns. The concept was coined in mid 1990s when the aid practitioners and aid organizations 
realized that the aid interventions were largely doing harm and posing negative impacts on conflict-
affected situations. Building on several evidences of conflict-affected states in Africa, the Middle 
East, and Asia, scholars have widely acknowledged that aid can be a strong factor of exacerbating 
conflicts and tensions among the beneficiaries as well as among the parties of conflict. Such 
findings heavily urged the aid communities to redeem their interventions with extra caution so that 
unintended negative impacts are mitigated at all stages of the project cycles. Consequently, the 
donors and the implementing organizations allocated a chunk of resources to devise different 
approaches, tools, and techniques to identify the negative impacts of aid and make their projects 
more sensitive towards conflict. To date, several such approaches have been devised and tested 
among the aid projects. Still, there are gaps in understanding about conflict sensitivity and its 
articulation in real practice. By default, the aid recipient countries and communities are poor and 
vulnerable, and they are compounded by one or other effect of conflict and fragility. Depending on 
the level of conflict, some countries are facing humanitarian crises and emergencies, some are 
implementing post-conflict development and reconstruction interventions, and some are carrying 
out peacebuilding initiatives; while humanitarian, development, and peacebuilding interventions 
could overlap in many instances. Conflict-sensitivity practitioners suggest that conflict-sensitivity 
is relevant and applicable in all contexts, whether it is emergency intervention, development or 
peacebuilding. It therefore requires a granular conflict-analysis to understand the conflict context. 
Conflict analysis gives foundational strength to understand the interaction between aid interventions 
and conflict context. Ultimately, the projects can be designed in such a controlled way that they 
can do good or avoid the potential negative impacts. In an operational environment, various factors 
are likely to interact with the conflict. However, such factors are not receiving enough attention in 
research. Indeed, there is a vast gap in determining whether the policy commitments made by 
international organizations regarding conflict sensitivity, which are intended to enhance aid 
effectiveness and sustainability, have been properly followed and applied. In this context, this 
study aims to address some of these concerns and better understand the conflict-sensitivity practices 
in Nepal's context, considering this as one of the conflict-affected and aid recipient countries in the 
world. The major research question of this study is how the international cooperation agencies 
have devised and operated the conflict sensitivity approaches in aid interventions in Nepal. Hence, 
this study deals with three specific objectives: (a) to explore the approaches, tools and guidelines 
of international organizations with respect to conflict-sensitivity commitments of international 
organizations, (b) to examine the institutional practices on applying conflict sensitive approaches 
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on aid-resourced interventions in Nepal, and (c)  to analyze operational state of conflict sensitivity 
and their implications in projects and programs of international organizations' involvement. On 
the grounds of these three objectives, this study seeks to contribute to academia with knowledge 
of conflict-sensitivity constituency, its policy, and practical gaps and further scope of research 
needs. Gorkha district of Nepal, located at middle part of the country, is carefully selected as the 
primary study site considering (a) conflict confluence during the armed-conflict time, (b) 
concentration of aid communities since many years, and particularly during the post-earthquake 
recovery and reconstruction phase after the 2015's devastating earthquake, and (c) comparative 
advantage of accessibility for research given the time and resources. The employees of aid-assisted 
projects, programs, and organizations, as well as the aid beneficiaries and local stakeholders, 
including political representatives, journalists, and local intellectuals, were the key informants for 
this study. Mainly, the key informant interviews were carried out with purposively selected 
participants, accompanied by semi-structured questionnaires. Besides, direct observation and 
content review of reports and published/unpublished sources of information collected from the 
aid-related communities have been carried out. A deeper case analysis is also carried out in one of 
the beneficiaries' communities to understand how some of the projects are declining the key 
concepts of conflict sensitivity. Literature review is, of course, an important part of the study. 
Further triangulation is used by formal and informal interviews with senior people who are situated 
at policy levels of international organizations and government offices. This has largely helped to 
validate the findings. This study has used the reports, publications, and guidebooks produced by 
aid communities to a large extent to draw the theoretical concepts. Methodological theories have 
helped to devise the study in an exploratory fashion. A qualitative approach is used while analyzing 
the findings with narrative descriptive analysis. Major field-works were carried out during late 
2019 and early 2020. However, review of documents and validation are constantly carried out both 
before and after the fieldwork. The major findings are presented and discussed in line with the 
research objectives. As explored in objective one of the studies, different international organizations 
are found with varied level of policy commitments with respect to conflict-sensitivity. The 
organizations that have expressed their policy commitments through published documents possess 
a more or less similar understanding of the key concepts of the conflict-sensitivity theme. However, 
not all of them have equally considered the conflict situation as an important agenda item to design 
their projects. The European donors have seriously stated 'conflict-sensitivity' as one of their 
foundational commitments to work in conflict-affected situations. They have equally spent their 
resources to devise tools, techniques, and approaches for their application and mainstreaming. The 
United Kingdom government's international aid agency, known as FCDO (formerly the DFID), 
seems much ahead on policy commitments and investments for conflict-sensitivity. Comparable 
commitments can be found with SDC, GIZ, World Bank, Asian Development Bank, and UN 
Agencies. However, they have less investment in policy processes. USAID's commitments are 
limited to conflict analysis, and their objective is more focused on stabilization rather than conflict 
sensitivity. GIZ focuses on safeguarding, whereas JICA wants to use conflict sensitivity for 
peacebuilding purposes. Fund-managing international organizations like CARE and Oxfam have 
also published the policy commitments, but their policies are largely guided by the funding sources 
that they grab during implementation. Some of the major Nepals' donors, like India and China, do 
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not possess any policy commitment for conflict-sensitivity. Similarly, newly emerged fund 
managers, and particularly the private sector international organizations, do not possess explicit 
commitments to conflict-sensitivity. But they tend to tune their documents as required by their 
donors. The international organizations that have regarded conflict sensitivity as an important 
agenda in aid practices have equally considered conflict analysis as one of the foundational 
requirements to drive their interventions. To make conflict analysis more robust, they have created 
several tools and guiding questions. Agencies have developed context-specific tools and techniques 
to gather the desired information. FCDO possesses a long list of different tools for conflict analysis. 
Meanwhile, other organizations have also adopted scholarly developed and customized tools for 
conflict analysis purposes. Conflict Analysis Framework (CAF) is a frequently used tool by USAID 
and the World Bank, whereas they intend to focus on different kinds of information. Despite the 
different techniques they employ, they have expressed policy commitments at least for doing 'no 
harm' and avoiding negative impacts of the interventions. While examining the institutional 
practices on applying conflict-sensitive approaches as per objective two, the results show that 
international organizations have not fully articulated the policy commitments at the field level. To 
translate their policies into practices, their employees and partners need enough capacity to 
understand the policy and enough ability to act upon the policy commitments. In contrast, the 
policies of international organizations are evident in papers, and their employees are rarely aware 
of the institutional commitments. In Nepal's context, international organizations scripted 14-points 
Basic Operating Guidelines (commonly known as BOGs) for conflict-sensitive development, 
when the country was passing through the armed conflict. However, many employees working in 
aid-assisted programs are found unaware of the BOGs. Those who appeared informed about the 
BOGs were also found to be unknown about the key messages. Very limited organizations, 
particularly partnered with FCDO, have shared 'Risk Management and Safe and Effective 
Development' tools developed by DFID-GIZ's joint Risk Management Office (RMO) with some 
of their staff. Still, such organizations have not articulated the tools to the field-level employees 
who regularly interface with the beneficiary communities. The results conclude that many 
organizations are working without any acknowledgement of the conflict contexts. Such 
organizations exhibit an absolute blindness towards conflict and can be termed 'conflict-blind'. 
Whereas, very few organizations can be viewed as if they are conflict-sensitive because of their 
staff's cognitive abilities. They are somehow able to refer to conflict-sensitive principles in 
conjunction with their interventions. Such organizations can be termed as conflict-sensitive 'by 
chance. A handful of organizations and employees can relate their interventions to the basic 
concepts of conflict-sensitivity. And, it is possible to mark them conflict-sensitive by design. To 
analyze the operational state of conflict sensitivity as per objective three, the study focused on 
various operational issues that are prone to interact with the conflict situation, such as targeting, 
partnership, procurement, relationship with communities, partners, and governments, community 
feedback and response mechanisms, and exit plans of international organizations. The information 
collected from local communities, local stakeholders, and through direct observation revealed big 
fault lines in the implementation of the planned projects. In fact, the development interventions are 
found to be unable to address the root-causes of conflict, they are contributing to creating tensions 
and divisions due to their exclusion errors or politicization of the resources. Their interventions are 



Directorate of Postgraduate Program, AFU 147

Compendium of PhD Research Abstracts 
not able to promote the local economy, and they are exiting the projects without ensuring post-
implementation accountability. Analysis of some cases proves a very negligible amount of budget 
is reached among the targeted beneficiaries, and a chunk of project costs is spent on administrative 
arrangements of the involved organizations. This has clearly disregarded the global commitments 
made by international communities on 'aid-effectiveness' through the Rome Paris, Accra, and 
Busan conventions. Despite that, some practices at the communities are seen as promising to 
strengthen the capacities of local communities in terms of empowerment and promote local 
institutions. Still, they are found captured by limited local elites and powerful people. In conclusion, 
conflict-sensitivity has remained only as a commitment of international organizations in their 
policy documents without proper implementation and mainstreaming efforts over time. The tools, 
techniques, and approaches are designed impressively to discuss at the high-level forums; their 
application in real conflict-affected situations is very far behind. The weaker implementation of 
conflict-sensitivity principles and operationalization of conflict-sensitive issues are directly 
associated with government policies and the government's candid surveillance of the aid system 
within a country. Therefore, without sincere engagement of local authorities on proper selection of 
funding sources, proper selection of implementing partners, proper monitoring and evaluation of 
actions and behaviors of the involved actors, and assurance of expenses among the target 
beneficiaries; objectives of conflict-sensitivity remain unattainable. Conflict-sensitivity should be 
the agenda of recipient governments, not only of the donors or implementing organizations. 

;g\ !(() sf] bzsdf åGåu|:t d'n'sx?df j}b]lzs ;+:yfx?n] kof{Kt ;xfotfx? kl/rfng ubf{ub}{ klg 
ToxfFsf] cj:yf ;'wf/ x'g'sf] ;f6f] emg\ lju|g uPsf] / sltko :yfgx?df åGå ;dfwfg x'g'sf] ;6\6f emg\ pu| 
eP/ c;fwf/0f IftLx? k'Ug uPsf] cj:yfnfO{ dWogh/ u/L k|sfzg ePsf sLlt{x?n] åGå ;+a]bglzntfsf] 
cjwf/0ff :yflkt ug{ d2t u/]sf lyP . of] cjwf/0ffn] j}b]lzs ;xfotfx? kl/rfng ubf{ åGåsf]  
kl/l:yltnfO{ lau|g lbg' x'Fb}g, a? ;Dea eP;Dd ;dfhdf ;sf/fTds k|efa kfg{ ;Sg'k5{ eGg] dfGotfsf] 
jsfnt ub{5 . g]kfn klg !(() sf] dWo bzsb]lv sl/a bz aif{;Dd ;z:q åGåsf] rk]6fdf k/]sf sf/0f 
åGå ;+j]bglzntfsf] cjwf/0fdf sfd ug{ j}b]lzs ;+:yfx?sf] nflu of}6f pko'Qm ynf] aGg k'Uof] . To; 
cfwf/df s] g]kfndf sfo{/t j}b]lzs ;+:yfx?n] pgLx?sf] ;xof]u kl/rfng ubf{ ;fFRr} åGå ;+j]bglzn eP/ 
sfd u/] t eGg] cxd\ k|ZgnfO{ o; cWoog dfkm{t phfu/ ug{ vf]lhPsf] 5 . o;sf] nflu åGåsf] d"Vo 
ynf]sf] ?kdf /x]sf] uf]vf{ lhNnfnfO{ 5gf}6 u/L ToxfF sfo{/t a}b]lzs ;+:yfx? tyf ltgsf kl/of]hgfx?df 
s]lGb|t eP/ To:tf ;+:yfsf :jb]zL÷ljb]zL sd{rf/L, :yfgLo ;d'bfo tyf :yfgLo ;/f]sf/jfnfx?;+u 
cGt/jftf{sf dfWodaf6 lnOPsf hfgsf/L, pgLx?n] tof/ u/]sf k|ltj]bgx?sf] cWoog ;fy} ljleGg 
cfof]hgf:ynx?df k'u]/ :ynut ?kdf ;+sng ul/Psf cg'ejx?sf] u'0ffTds ljZn]if0f u/L of] zf]wkq 
tof/ ul/Psf] xf] . cWoogsf] klxnf] p2]Zo cg'?k j}b]lzs ;+:yfx?n] åGå ;+j]bglzn aGgsf] nflu s:tf 
gLltut k|aGwx? u/]sf 5g\ eg]/ x]bf{ pgLx?n] pNn]Vo dfqfdf åGå ;+a]bgzLn aGg] k|ltj4tfx? JoQm 
u/]sf] kfOof] . o;sf] nflu åGåsf] cj:yfsf] ljZn]if0f ug]{ ljleGg cf}hf/x?sf] ;d]t ljsf; u/]sf] / cfkm\
gf sfdx?nfO{ /fd|f] agfpg ljleGg a}slNks ljlwx? to u/]sf] kfpg ;lsG5 . sltko bft[ ;+:yfx?n] 
åGå ;+j]bgzLn ljlwx? lgwf{/0f ug{ 7"n} nufgL ;d]t u/]sf]  b]lvG5 . a]nfotL ;xof]u lgsfo o; sfo{df 
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w]/} cufl8 b]lvG5 eg] cGo bft[;+:yfx? klg To:tf] nufgLdf ;+u;+u} 5g\ . oBlk g]kfndf 7"n} nufgL 
ul//x]sf ef/t / rLg h:tf d'n'sx?nfO{ of] ljifo Tolt rf;f]sf] ljifo gePsf] b]lvG5 . cWoogsf] bf];|f] 
p2]Zo cg'?k of] cjwf/0ffnfO{ pgLx?n] Aojxf/df ptfg{ s:tf k|of;x? u/]sf 5g\ eg]/ x]bf{ Tolt w]/} 
pT;fxhgs kl/0ffd b]Vg ;ls+b}g . s'g} klg cjwf/0ffnfO{ Aojxf/df kl/0ft ug{sf] nflu pgLx?n] cfkm\gf 
;fem]bf/ tyf sd{rf/Lx?sf] Ifdtf ljsf;df nufgL ug'{ d"Vo cfjZostf xf] . t/, pgLx?sf sd{rf/Lx?df 
åGå ;+j]bglzntfsf] vf;} 1fg b]lv+b}g . s]xL ;+:yfx?n] sd{rf/Lsf] tflnddf nufgL u/]sf] eP klg Tof] 
kof{Kt b]lv+b}g . o;/L x]bf{ w]/}h;f] ;+:yfx?n] g]kfnsf] åGåsf] kl/j]znfO{ k'/} gh/cGbfh u/]sf] b]lvG5 
eg], s]xL ;+:yfx?n] ;+of]uj; dfq åGåsf] cj:yfdf sfd ubf{ ckgfpg' kg]{ z}nL ckfgfPsf] b]lvG5 . w]/} 
sd dfq ;+:yfx?n] rflx+ oxfFsf] w/ftnLo åGåsf] a:t'l:yltnfO{ cfkm\gf] of]hgf lgdf{0fdf ;dfj]z u/]sf] 
b]lvG5 . åGå ;+j]zglzntf k|ltsf] k|ltj4tf :j?k g]kfndf sfo{/t ljb]zL ;+:yfx?n] ;+o'Qm ?kdf hf/L 
u/]sf] sfo{;+rfngsf Go"gtd dfkb08 (BOG) nfO{ ;d]t pgLx?n] tNnf] txsf sd{rf/Lx? ;Dd k'/\ofpg 
g;s]sf] k|i6 b]lvG5 . cWoogsf] t];|f] p2]Zo cg'?k åGå ;+j]bglzntfsf] sfof{Gjog kIf s:tf] 5 eg]/ 
ljZn]if0f ubf{ rflxF emg} sxflnnfUbf] cj:yf b]lvG5 . åGåsf] cj:yfdf ;lhn} k|efljt x'g] ljleGg kIfx? 
h:t} nfefu|fxLx?sf] 5gf}6, ;]jf tyf a:t'x?sf] vl/b, ;fem]bf/L, ;]jfu|fxL tyf ;/sf/L lgsfox?;+usf] 
;DaGw, u'gf;f] Joj:yfkg, of]hgfx?sf] ;dfkg ljlw cflb dfkb08x?nfO{ cfwf/ dfg]/ ljZn]if0f ubf{ 
j}b]lzs nufgLsf kl/of]hgfx?n] pNn]Vo dfqfdf ;dfhdf gsf/fTds k|efa kf/]sf] kfO{of] . pgLx?sf 
of]hgfx? Psflt/ /fhg}lts ;fF7ufF7af6 d'Qm 5}gg eg] csf]{tkm{ :yfgLo cy{tGqnfO{ alnof] agfpg klg 
of]ubfg ug{ ;ls/x]sf 5}gg\ . ;d'bfosf] ;+aGwdf klg lgs} sdhf]/ / cfnf]lrt  5g\ . of]hgf sfof{Gjog 
kZrftsf] hjfkmb]lxtf pgLx?n] sfod ug{ ;s]sf 5}gg eg], clwsf+z of]hgfx? pgLx?sf] jlx/udg ;+u} 
cnkq ag]sf 5g\ . d'VotM a}b]lzs ;+:yfx?n] k|ltj4tf u/]sf] 7"nf] nufgLsf] lx:;f pgLx?s} k|zf;lgs 
Joj:yfkgdf vr{ eO{ ;f/} ;fgf] c+z dfq ;d'bfodf k'u]sf] 5 . h;n] ubf{ ljleGg ljb]zL d~rx?df 
pgLx?n] u/]sf] a}b]lzs ;xfotf k|efjsfl/tfsf] k|ltj4tfnfO{ l;w} cf]em]ndf kfl//x]sf] 5 . o;y{, j}b]lzs 
;+:yfx?sf] åGå ;+j]bglzntfsf] gLltut k|ltj4tf g]kfnsf] ;Gbe{df rflx+ s]jn sfuhdf dfq l;ldt 
ePsf] b]lvG5 . of] k|ltj4tfsf] vf; sfo{Gjogsf] nflu ;xfotf u|x0f ug]{ ;/sf/ s} rgfvf] b[li6sf]0fn] 
dfq ;Dea x'g] b]lvG5 . 
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Evaluating Herbage and Chemical Constituents of Fodder Maize Considering Best 
Sowing Time, Density and Nitrogen Levels in Inner -Terai Condition of Nepal  

Sujaya Upreti (ANU-03P-2018), PhD 2025 
Department of Animal Nutrition and Fodder Production 

(Chairperson of the Advisory Committee: Prof. Naba Raj Devkota, PhD) 

A series of research experiments was done with the main objective to evaluate the production 
potential and chemical constituents of major cultivars of fodder maize at different dates of sowing, 
density, and nitrogen level during spring and winter seasons to generate technology to help 
increase fodder supply in the inner Terai condition of Nepal. The experiments were conducted 
on February 1st, 2021, 13th September 2021, and 6th February 2022, respectively, at the National 
Cattle Research Program, NARC, Rampur, Chitwan. The treatments were set in a 4×3 factorial 
arrangement of two factors: variety and dates of sowing; and a 3×2×2 factorial arrangement of three 
factors, variety, density, and nitrogen level in a Randomized Complete Block Design (RCBD). The 
fodder maize varieties were Arun-2, African Tall, J-1006, and Pratap Makka Chari-6. Three different 
dates of sowing were 1st February 2021, 15th February 2021, and 2nd March 2021; fodder density 
was 1,66,666 numbers of plant/ha and 2,22,222 numbers of plant/ha, and nitrogen levels were 
150 kg/ha, 200 kg/ha, 300 kg/ha, and 350 kg/ha. Findings revealed that dry matter yield varied 
significantly (p<0.05) by date of sowing, which was highest in 2nd March (7.07 t/ha and 7.24 t/ha) 
at 75 and 90 DAS, respectively. African Tall sown on 2nd March and harvested at 90 DAS had 
produced the highest dry matter (7.99 t/ha) yield. Similarly, African Tall sown on 1st February and 
harvested at 90 DAS also resulted in the highest mean crude protein percentage (6.79%), though it 
was statistically similar (p>0.05) with other treatments. Results also revealed considerable impact 
on mineral composition and digestibility of fodder maize, mainly due to low ADF content in low-
high plant density at 75 DAS. Similarly, an effect was also found on the non-nutritive component 
(ADL) in low-high plant density. On the other hand, dry matter yield differed significantly (p<0.05) 
among the interactive combination of treatments during the winter season. At 90 DAS, J-1006 had 
the highest dry matter (9.52 t/ha) at a high nitrogen level (300 kg/ha) and the least dry matter (5.02 
t/ha) at a low nitrogen level (150 kg/ha) whereas Pratap Makka Chari-6 had the highest dry matter 
(9.29 t/ha) production in the low-high plant population with the lowest dry matter (6.46 t/ha) for 
high-high plant population. Besides, it was more palatable with the highest mean crude protein 
percentage (12.76%) in low-high plant density, though it was not varied significantly. On the 
other hand, the biomass production, net return, and benefit-cost ratio varied significantly (p<0.05) 
among the treatments in 90 DAS. Both African Tall and Pratap Makka Chari-6 had statistically 
similar biomass production of 30.75 t/ha and 30.82 t/ha, respectively; net returns of NRs. 134.40 
thousand/ ha and NRs. 129.80 thousand/ha, respectively, and benefit-cost ratios of 3.07 and 2.97, 
respectively. In conclusion, the findings of overall research indicated that there is variation in 
biomass yield, nutrient composition, polyphenolic contents (lignin and nitrate), net returns, and 
benefit-cost ratio of fodder maize varieties in different dates of sowing with respect to varied 
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nitrogen levels and density. Biomass production of African Tall emerged most promising in terms 
of sowing dates, while J-1006 in terms of high nitrogen level, and Pratap Makka Chari-6 in terms 
of low plant density. 

3fF;] ds}sf hftx? nufpg] pko'Qm l;hg, / ;foflgs dnsf] dfqf, la?jfsf] 3gTj h:tf tTjx?n] 3fF; 
pTkfbg, tyf kf]if0ftTjdf kg]{ k|efjsf] ljifodf cWoog ug]{ of] cg';Gwfgsf] d'Vo p2]Zo /x]sf] lyof] . of] 
cWoog ltg k6s, km]A?c/L @)@!, !#, ;]K6]Da/ @)@!, / ̂  km]A?c/L @)@@ df /fli6«o ufO{  cg';Gwfg sfo{qmd, 
/fdk'/ lrtjgsf] 3fF; cg';Gwfg Ansdf ;+rfng ul/Psf] lyof] . ds} 5/]sf] &%, () / !)% lbgdf 5gf}6df 
k/]sf ds}sf af]6x? sf6L xl/of] 3fF; pTkfbg, ;f] 3fF;df kfO{g] kf]if0f tTjx?, / ljzfQmtfsf] dfqf k/LIf0f 
ul/Psf] lyof] . 3fF;] ds}sf] k/LIf0f ubf{ $ × # ˆofS6f]l/on c/]+Hd]+6 -3fF;] ds}sf] hft / 3fF; nufpg] ;do_ 
/ # × @ × @ ˆofS6f]l/on c/]+Hd]+6 -hft, la?jfsf] 3gTj / gfO{6«f]hg dnsf] dfqf_ df k|efj x]l/Psf] lyof]] / 
cf/=l;=la= l8hfO{gdf cWoog ul/Psf] lyof] . cg';Gwfgdf k|of]u ePsf ds} / 3fF;] ds}sf hftx?df c?0f–@, 
clk|msg 6n, h]–!))^, / k|tfk dSsfr/L–^ lyP . ltg km/s ldltx?df h:t} ! km]a|'c/L @)@!, !%  km]a|'c/L, 
@)@! / @ dfr{ @)@! df lapm 5l/Psf] lyof] . lapm 5bf{ b'O{ txsf] la?jfsf] 3gTj ckgfO{Psf] lyof], h:t}M 
sd 3gTj k|lt x]S6/ !,^^,^^^ la?jf, w]/} 3gTjM k|lt x]S6/ @,@@,@@@ la?jf . o:t} ljleGg rf/ txsf] 
/;folgs dnsf] dfqf k|of]u ePsf] lyof] h;df gfO{6«f]hg sf] dfqf, !%) s]=hL=, @)) s]=hL=, #)) s]=hL= 
/ #%) s]=hL= k|lt x]S6/sf] b/df k|of]u ePsf] lyof] . cg';Gwfgdf dfr{ @ df 5/L &% / () lbg pd]/df 
sf6]sf] 3fF;] ds}sf af]6x?af6 3fF; pTkfbgdf -qmdzM &=)& 6g÷x]S6/ / &=@$ 6g÷x]S6/]_ pNn]Vo ?kdf 
a9L km/s kfO{of] . dfr{ @ df 5/L () lbgsf] pd]/df sfl6Psf] clk|msg 6n 3fF;] ds}sf]} hftn] ;a}eGbf a9L 
3fF; pTkfbg -&=(( 6g÷x]S6/ ;'Vvf kbfy{_ lbg ;kmn eof] eg] ! km]a|'c/Ldf 5/L () lbgsf] pd]/df sf6]sf] 
clk|msg 6n hftdf ;a} eGbf a9L qm'8 k|f]l6g -(=%&Ü_ kfO{of] h'g c? ds}sf] hft ;+u vf;} leGg lyPg . 
&% lbgsf] sd–a9L 3gTj ePsf la?jfdf P l8 Pkmsf] dfqf sd kfO{Psfn] vlgh tyf kfrgk|ls|ofdf pNn]Vo 
k|efj kfg{ ;Sg]5 . To;}ul/ P l8 Pn sf] dfqfdf klg pNn]Vo k|efj kfg{ ;Sg]5 . OG6/ofS;gsf] k|efj klg 
;'vf 3fF; pTkfbgdf pNn]Vo km/s kfO{of] . k|lt x]S6/ #)) s] hL gfO{6«f]hg dn /fv]sf] hftx? dWo] h]–!))^ 
n] ;a} eGbf a9L 3fF; -(=%@ 6g÷x]S6/ ;'Vvf kbfy{_ pTkfbg lbPsf] kfO{of] eg] ;f]xL hftn] sd gfO{6«f]hg 
-!%) s] hL÷x]S6/_ k|of]udf ;a} eGbf sd 3fF; -%=)@ 6g÷x]S6/ ;'Vvf kbfy{_ pTkfbg lbPsf] kfO{of] . 
o:t} lsl;dn] k|tfk dSsfrl/df sd 3gTj t/ w]/} k|lt x]S6/ !,^^,^^^ la?jfdf ;a} eGbf a9L 3fF; -(=@
( 6g÷x]S6/ ;'Vvf kbfy{_ pTkfbg eof] eg] w]/} 3gTjdf ;a} eGbf sd 3fF; -^=$^ 6g÷x]S6/ ;'Vvf kbfy{_ 
pTkfbg kfO{of] . o; afx]s sd 3gTj t/ w]/}df a9L qm'8k|f]l6g -!@=&^Ü_ x'gfsf] ;fy} 3fF; a9L ?rLs/ ePsf] 
kfO{of] . k/LIf0f ul/Psf hftx?sf] () lbgdf sf6]sf] 3fF;sf] cfly{s ljZn]if0f ubf{ k|of]u ePsf ltg} hftsf] 
xl/of] 3fF; pTkfbg, nfe nfutdf km/s kfO{of] . clk|msg 6n / k|tfk dSsfr/L hftsf 3fF;] ds} cfly{s 
lx;fan] Ps}gf;sf kfO{of] h;sf] xl/of] 3fF; pTkfbg qmdz #)=&% 6g÷x]S6/ / #)=*@ 6g÷x]S6/ lyof] eg] 
nfe nfut cg'kft qmdz !#$=$ / !@(=* lyof] . cg';Gwfgdf lapm 5g]{ ;do, gfO{6«f]hg dnsf] dfqf, / 
k|lt O{sfO{ hldgdf la?jfsf] ;+Vof h:tf sf/s tTjx?n] 3fF; pTkfbgdf k|efj kf/]sf] kfO{of] . pTkfbgsf] 
lx;fan] ljleGg ;dodf 5bf{ clk|msg 6n hftnfO{ pTs[i6 kfO{of] eg] a9L gfO{6«f]hg k|of]u ubf{ h]–!))^, / 
Go"g 3gTjdf k|tfk dSsfr/L–^ nfebfoL kfO{of] . 
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Enhancing Herbage Mass Production Potential of Teosinte (Euchlaena 
mexicana L.) in Combination with Common Fodder Legumes 

Birendra Khanal (ANU-01P-2017), PhD 2025 
Department of Animal Nutrition and Fodder Production 

(Chairperson of the Advisory Committee: Prof. Naba Raj Devkota, PhD) 

Determining appropriate sowing dates for teosinte in combination with common fodder legumes 
across the seasons is the least researched, focusing on higher herbage mass production in Nepal. 
Under this context, a preliminary household survey was first done to identify socioeconomic 
issues related to the choice of common fodder for cultivation. On the basis of key findings 
from the survey, three consecutive experiments were conducted to assess the effects of sowing 
dates on herbage mass production, chemical constituents, and gross margin return of teosinte 
in combination with common leguminous fodder. Out of three, two experiments were done at 
the Directorate of Agricultural Research (DoAR), Nepal Agricultural Research Council (NARC), 
Banke, Khajura, for two years, and one verified experiment was done at a farmer’s field during 
the second year. Findings of the household survey revealed that teosinte was more profitable than 
maize. Additionally, most farmers did not like the concept of mixing teosinte with lablab bean, 
whereas cowpea was considered one of the best fodders along with teosinte. While conducting 
field experiments, sowing dates were varied. In the first year, the first sowing was done on 18th 
April, 2018, and the subsequent two sowing were done at 15-day intervals. Teosinte, teosinte 
+ cowpea, teosinte + rice bean, and teosinte + lablab bean were fodder combinations that were 
cultivated. In the second year, in both experimental sites, lablab bean was omitted as a treatment, 
and some modifications were made by adjusting the highest yielding sowing date of the first year. 
Accordingly, the first sowing was done on 8th April, 2019, and the subsequent three sowing were 
done at each 10-day interval. Teosinte, teosinte + cowpea, and teosinte + rice bean were fodder 
combinations that were cultivated. The sowing dates were considered as the main plot and fodder 
combinations as subplots under the split plot design for both years’ experiments. Each treatment 
was replicated five times. The first harvest was done at 70 days after sowing, and the second, one 
month after the first harvest. Findings of this research revealed that mid to late April could be a 
better sowing date in obtaining maximum cumulative green and dry herbage mass production, if 
teosinte is sown with cowpea. The highest cumulative green and dry herbage mass was obtained by 
fodder combination if teosinte sown with cowpea at DoAR, NARC, Khajura. A similar pattern of 
herbage mass production was obtained on the same fodder combination at the farmers’ field. Plant 
height and tiller density of teosinte, as well as plant height and density of branches of legumes had 
major contribution to higher herbage mass production. The highest crude protein and moderate 
Neutral detergent fiber content was obtained from the fodder combination, teosinte + cowpea, 
indicated high quality fodder. In addition, the highest gross margin return was also obtained from 
the same fodder combination in both years. This finding signifies the message of the need to 
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consider the sensitivity of sowing teosinte in combination with cowpea as a promising fodder 
legume, whereas this sort of combination would be more relevant to commercial dairy farmers, 
as most of them have been ignoring the concept of selecting appropriate legumes to combine with 
teosinte to improve both the quality and quantity of fodder harvest in a given unit of land.

g]kfndf a9L 3fF; pTkfbg ug]{ p2]Zon] ds}r/L 3fF;;+u sf]z] 3fF; nufpFbf lapm 5g]{ ldltn] kfg]{ c;/ ;DalGw 
cg';Gwfg sd ePsf] 5 . o;} ;Gbe{df, ls;fgx¿n] 3fF; 5gf}6;Fu ;DalGwt ;fdflhs cfly{s l:ylt klxrfg 
ug{ klxnf] k6s k|f/lDes 3/w'/L ;j]{If0f ul/Psf] lyof] . ;j]{If0fsf] d'Vo lgisif{sf] cfwf/df, 3fF; pTkfbg, 
/f;folgs tTjx? / cfly{s nfesf] cfsng ug{ ds}r/L;+u ljleGg sf]z] 3fF;sf] ;+of]hg u/L lapm 5g]{ ldltn] 
s:tf] c;/ u5{ eg]/ tLgj6f cg';Gwfg k/LIf0f ;+rfng ul/Psf] lyof] . tLgj6f cg';Gwfg k/LIf0f dWo 
s[lif cg';Gwfg lgb]{zgfno, g]kfn s[lif cg';Gwfg kl/ifb\, afFs], vh'/fdf b'O{ jif{df b'O{j6f / gfs{ :6]zgsf] 
glthfnfO{ k|dfl0ft ug{ bf];|f] jif{ Pp6f cg';Gwfg k/LIf0f ls;fgsf] af/Ldf ;d]t ul/Psf] lyof] . 3/w'/L 
;j]{If0fsf] lgisif{n] ds}eGbf ds}r/L 3fF; a9L nfebfos /x]sf] b]vfPsf] lwof] . o;sf] cltl/Qm, clwsf+z 
ls;fgx?n] l;ldnfO{ ds}r/L;+u 5g{ dg k/fPgg\ hals af]8LnfO{ ds}r/L;+u nufpbf ;a} eGbf /fd|f] 3fF; 
pTkfbg x'g] dfg]sf lyP . 3fF;sf] cg';Gwfg k/LIf0f ubf{, lapm 5g]{ ldltx¿ km/s–km/s lyP . klxnf] jif{, !* 
clk|n @)!* df klxnf] k6s lapm 5l/Psf] lyof] eg] To;kl5 !% lbgsf] cGt/fndf b'O{ k6s lapm 5l/Psf] 
lyof] . ds}r/L, ds}r/L ± af]8L, ds}r/L ± d:of+u / ds}r/L ± l;dL 3fF;sf ;+of]hgx¿ nufO{Psf] lyof] . 
bf];|f] jif{sf] cg';Gwfg k/LIf0fdf l;dLnfO{ x6fO{ klxnf] jif{sf] a9L 3fF; pTkfbg lbg] ldlt ;dfof]hg u/]/ bf];|f] 
jif{sf] pkrf/df s]xL kl/dfh{g ul/Psf] lyof] . ;f]xL cg';f/ * clk|n @)!( df klxnf] k6s lapm 5l/Psf] 
lyof] / To;kl5 k|To]s !) lbgsf] km/sdf tLg k6s 3fF; 5l/Psf] lyof] . ds}r/L, ds}r/L ± af]8L / ds}r/L 
± d:of+u 3fF;sf ;+of]hgx¿ nufO{Psf] lyof] . lapm 5g]{ ldltnfO{ d'Vo Kn6 / 3fF;sf] ;+of]hgnfO{ ;a Kn6sf] 
¿kdf dflg l:Kn6 Kn6 l8hfO{gdf 3fF;sf] cg';Gwfg k/LIf0f ul/Psf] lyof] . k|To]s pkrf/nfO{ kfFr k6s 
bf]¥ofP/ nufO{Psf] lyof] . 3fF; nufPsf] &) lbgdf klxnf] k6s sfl6Psf] lyof] / klxnf] sf6]sf] Ps dlxgf 
kl5 bf];|f] k6s sfl6Psf] lyof] . o; cg';Gwfg k/LIf0fsf] lgisif{n] of] kQf nufof] ls dWo b]lv clGtd clk|n 
;Dddf ds}r/L 3fF;;+u af]8L nufpFbf ;a} eGbf w]/} xl/of] tyf ;'Vvf 3fF; pTkfbg ePsf] kfO{of] . vh'/fdf 
ds}r/L;+u af]8L ld;fP/ nufpbf ;a} eGbf a9L xl/of] tyf ;'Vvf 3fF; k|fKt ePsf] kfO{of] . oxL 3fF;sf] 
;+of]hgdf ls;fgsf] af/Ldf ;d]t ;a}eGbf a9L xl/of] tyf ;'Vvf 3fF; pTkfbg ePsf]  kfO{of] . ds}r/L 3fF;sf] 
la?jfsf] prfO{ / l6n/sf] 3gTj tyf sf]z] afnLsf] la?jfsf] prfO{ / xfFufx¿sf] 3gTjn] 3fF; pTkfbgdf 
k|d'v e"ldsf v]n]sf] kfO{of] . ds}r/L;+u af]8L nufpbf ;a}eGbf a9L sRrf k|f]l6g, pko'Qm dfqfdf lgp6«n 
l86h]{+G6 kmfOa/sf] dfq kfO{g] ePsf]n] pQm ;+of]hgjf6 u'0f:t/Lo 3fF; pTkfbg x'g]  kfO{Psf] lyof] . ;a}eGbf 
a9L cfly{s nfe ;d]t oxL 3fF;sf] ;dfof]hgaf6 kfO{Psf] lyof] . of] cg';Gwfgn] ds}r/L;+u af]8L nufpbf 
lapm 5g]{ ldltsf] ;+j]bgzLntfn] 3fF; pTkfbgdf c;/ kfg]{ b]lvG5 . k|lt O{sfO{ hUufaf6 w]/} / u'0f:t/Lo 3fF; 
pTkfbg ug{ ds}r/L ;+u pko'Qm 3fF;sf] ;+of]hgsf] cjwf/0ffnfO{ a]jf:tf ub}{ cfPsf Jofj;flos b'w pTkfbs 
ls;fgx¿sf] nflu o; k|sf/sf] 3fF;sf] ;+of]hg clws ;fGble{s x'g]5 .
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Value Chain Dynamics and Trade Performance of Lentil 
(Lens culinaris Medik.) in Nepal 
Binod Ghimire (AEC-01P-2019), PhD 2025 

Department of Agricultural Economics and Agribusiness Management 
(Chairperson of the Advisory Committee: Prof. Shiva Chandra Dhakal, PhD) 

Lentil, being a key pulse crop in Nepal, offers substantial production opportunities and boosts 
household income and nutrition, showing diverse market and export potential. However, being a 
prioritized export crop, Nepal’s lentil sector suffers from low productivity, limited technology, weak 
value chains, policy gaps, and insufficient research, hindering self-sufficiency and competitiveness. 
This study was planned to evaluate the value chain dynamics and trade performance of lentil, 
focusing on farm profitability and efficiency, market performance and efficiency, export 
competitiveness, and upgrading interventions. Primary data were collected through surveys at 
producer, trader, and enabler levels, complemented by secondary data and methods such as focus 
group discussions, key informant interviews, direct observations, and rapid market appraisals. 
Data from randomly selected 473 lentil farmers in Rautahat, Dang, Bardiya, and Kailali districts 
were collected through face-to-face interviews using a pre-tested and semi-structured interview 
schedule. Additionally, primary data from 155 lentil traders, including local collectors, aggregators, 
processors, wholesalers, and retailers across 12 market hubs in Nepal, were gathered using both 
simple random and purposive sampling through face-to-face interviews. A rapid market appraisal 
was also done to gather data from exporters and importers in both the domestic and the Dhaka 
market. Additionally, a survey of 85 lentil business enablers was conducted using Google Forms. 
Both descriptive and inferential analyses were conducted using tools such as value chain mapping, 
Likert scaling, SWOT analysis, and various mathematical models, including compound annual 
growth rate, instability index, revealed comparative advantage, export performance ratio, gross 
margin, benefit-cost ratio, producer’s share, price spread, marketing margin, and marketing 
efficiency. Econometric models like Cobb-Douglas and Stochastic Production Frontier, Tobit 
regression, exploratory factor analysis, seemingly unrelated regression, and multiple ordinary 
least squares regression were analyzed using MS Excel and STATA 13. The study revealed that 
lentil farming is mostly dominated by small-scale farmers, earning an average profit of 40% as 
gross return with a benefit-cost ratio of 1.78, and 11.2% contribution to their total agricultural 
income. Resources were not optimally utilized, and to achieve maximum return, the model 
revealed that expenses on land preparation, seed, nutrient, and plant protection cum irrigation 
should be increased by 27.6%, 80.8%, 33.1%, and 97.9%, respectively. Whereas expenditure on 
labor, harvest, and post-harvest activities should be decreased by 30.1% and 23.6%, respectively. 
The model estimated a mean technical efficiency of 61.5% for the pooled sample, ranging from 
23.0% to 89.9%, with education, group membership, weeding practice, seed type, and farm size 
as positively significant determinants of efficiency in the production of lentil. The primary lentil 
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marketing channel, accounting for 44.56% of total transactions, was local collector-processor- 
wholesaler- retailer- consumer. The top four lentil traders in Nepal controlled nearly 64% of 
purchases, indicating moderate competition and market imperfection. Further, the market chain 
lacked collaboration, communication, services, and formal links. Processors obtained the highest 
profit share (36.02%) and value addition (37.59%), followed by producers. The price spread was 
42.13% (67.11 NPR/kg), with 57.87% producers’ share and 2.60 marketing efficiency. Marketing 
cost and selling price were the significant determinants of marketing margin. The sustainability 
performance of the lentil value chain was moderate, with an average rating of 2.99 and a score 
of 59.80%, showing good economic and environmental dimensions, while the social dimension 
rated moderately. Producers perceived climatic hazards as a major risk, with a mean score of 4.11, 
followed by disease incidence, and managing them through crop diversification, seed saving, and 
cooperative involvement. Barriers to entry in the lentil business include product unavailability 
and capital shortage, while price fluctuation and lack of quality lentils are major marketing 
constraints. Over 30 years, Nepal's lentil export growth has been poor (1.44), and imports have 
grown significantly with high instability, indicating economic risks and a deficit situation. The 
compound annual growth rate for area, production, and yield was 1.85%, 4.14%, and 2.25%, 
respectively, with low instability. Trade performance results indicated higher competitiveness of 
Nepal in the export of lentil, but highly concentrated and significantly affected by the exchange 
rate, domestic production of Bangladesh, and international price. Nepalese lentil is found to be 
competitive to other origin but its market share and availability in Bangladesh have significantly 
decreased over the last five years. Strengthening actor relationships, increasing yields, enhancing 
trader business skills, facilitating pricing and market functions, and providing subsidized credit 
with technical support will boost Nepal's lentil value chain.

g]kfnsf] k|d'v bfn afnLsf] ?kdf :yflkt d';'/f]n] kof{Kt pTkfbgsf cj;/x? k|bfg ub{5 / 3/fo;L cfo / 
kf]if0f a9fpFb} ljljw ahf/ / lgof{tdf oy]i7 ;Defjgf b]vfpF5 . oWflk, k|fyldstf k|fKt lgof{t afnL ePtfklg 
g]kfnsf] d;'/f] If]q sd pTkfbsTj, l;ldt k|ljlw, sdhf]/ d"No >[Înf, gLltut vf8n / ck|ofKt cWoog 
cg';Gwfgaf6 u|:t 5, h;n] cfTdlge{/tf / k|lt:k|wfTdstfdf afwf k'/\ofp5 . g]kfndf d';'/f]sf] d"No >[+vnf 
ultzLntf / Jofkf/ k|bz{g, s[ifssf] gfkmf / bIftf, ahf/sf] Ifdtf / bIftf, lgof{t k|lt:kwf{Tdstf, / pGgog 
x:tIf]ksf pkfox?sf] ljZn]if0f ub}{ bfnsf] Jofkf/ k|bz{g;Fu ;DalGwt Ifdtf, lgof{t k|lt:kwf{ / :t/j[l4 
pkfox?sf] vf]hL ug{ of] cWoog s]lG›t lyof] . k|yflds tYof+s pTkfbs, Jofkf/L, / ;xhstf{ :t/x?df 
;j]{If0fx?, nlIft ;d"x 5nkmn, d'Vo ;"rgfbftf cGtjf{tf{, k|ToIf cjnf]sg, ›'t ahf/ d"NofÍg ljlwx?åf/f 
/ l4tLo tYofÍx?sf] k|of]u u/L cfjZos k"/s tYof+s lnOPsf] lyof] . /f}tx6, bfª, alb{of / s}nfnL lhNnfsf 
$&# d';'/f] pTkfbs ls;fgsf] tYofÍ k"j{–k/LIf0f ul/Psf] cw{;+/lrt cGtjf{tf{ tflnsf / ;fwf/0f clgoldt 
gd"gf k|of]u u/L k|ToIf cGtjf{tf{af6 k|fKt ul/Psf] lyof] . yk ?kdf, g]kfnsf !@ ahf/ s]G›x?df :yfgLo 
;Íngstf{, 7"nf ;Íngstf{, k|zf]wgstf{, yf]s laqm]tf / v'›f ljqm]tf ;lxt !%% d';'/f] Jofkf/Lx?sf] k|fylds 
tYofÍx? k|ToIf cGtjf{tf{ ljlw dfkm{t ;fwf/0f clgoldt / p2]Zok"0f{ gd"gfx? k|of]u u/]/ ;Íng ul/Psf] 
lyof] . o;afx]s, :jb]zL / a+unfb]zsf] 9fsf ahf/df ›'t ahf/ ;j]{If0f ul/Psf] lyof] . ;fy} u'un kmf/dsf] 



Directorate of Postgraduate Program, AFU 155

Compendium of PhD Research Abstracts 

k|of]u u/]/ *% d';'/f] Joj;fo ;xhstf{x?sf] ;d]t ;j]{If0f ul/Psf] lyof] . b'j} j0f{gfTds / a}1flgs 
ljZn]if0fx¿n] d"No >[+vnf Doflka, kfqx?larsf] ;DaGw laZn]if0f, lns6{ :s]ln+u, Dofl6«S;, / sDkfpG8 
jflif{s j[l4 b/, cl:y/tf ;"rsf+Í, t'ngfTds nfe, lgof{t cg'kft, nfe–nfut cg'kft, dfs]{l6a dflh{g, 
;lxt ul0ftLo ljlwx? k|of]u ul/Psf] lyof] . pTkfbssf] z]o/, d"No k|;f/, / ahf/Ls/0f bIftfx? sf]a–8un; 
/ :6f]sfl:6s k|f]8Szg k|mlG6o/, 6f]la6 l/u|];g, PS;Knf]/]6/L ˆofS6/ Pgflnl;;, l/u|];g h:tf Osf]gf]d]l6«s 
df]8]nx? PdP; PS;]n / :6f6f k|of]u u/]/ ljZn]if0f ul/Psf] lyof] . cWoogn] d';'/f] bfn v]tLdf k|foM ;fgf 
ls;fgx?sf] k|e'Tj /x]sf] b]vfPsf] 5, h;n] nfe–nfutsf] cg'kft !=&* / s'n k|ltkmnsf]cf};t gfkmf $)Ü 
b]vfPsf] 5 eg]s[ifssf] s'n s[lif cfodf d';'/f]sf] of]ubfg !!=@Ü /x]sf] kfOof], h;n] 3/fo;L cfodf d';'/f]sf] 
of]ubfgnfO{ O+lst ub{5 . bfn pTkfbgdf s[ifsx?sf] ;|f]t kl/rfngdf ldtAolotf eg] b]lvPg / clwstd 
k|ltkmn k|fKt ug{ hldgsf] tof/L, aLp, kf]ifs tTj, la?jf ;+/If0f / l;FrfOsf] vr{ qmdzM @&=^Ü, *)=*Ü, 
##=!Ü, (&=(Ü n] a9fpg'kg]{ ;fy} >ddf x'g] vr{, afnL leqof{pg] / To; kl5sf] ultljlwnfO{ qmdzM #)=!Ü 
/ @#=^Ü n] 36fpg'kg]{ b]lvG5 . laZn]if0fn] ;+o'Qm gd"gfsf] @#=)Ü b]lv *(=(Ü ;Ddsf] bfo/f ePsf]df 
d';'/f] pTkfbgsf] cf};t k|fljlws bIftf ^!=%Ü cg'dfg u/]sf] 5, h;df lzIff, ;d"x ;b:otf, emf/ lgoGq0f 
cEof;, aLpsf] k|sf/ / kmfd{sf] cfsf/ d;'/f] pTkfbgdf bIftfsf] ;sf/fTds / dxTjk"0f{ lgwf{/sx? /x]sf 
5g . g]kfndf :yfgLo :t/df pTkflbt d';'/f]sf] ;+sng :yfgLo ;+sngstf{ dfkm{t al9 x'g] ePsf]n] o;sf] 
d'Vo ahf/Ls/0f Rofgn :yfgLo ;+sngstf{–k|zf]wgstf{–yf]s laqm]tf–v'›f ljqm]tf–pkef]Qmf ;d]l6Psf] kfO{of] 
h;df s'n sf/f]af/sf] lx:;f $$=%^Ü /x]sf] lyof]. cWoogdf lzif{ rf/ Aofkf/Ln] sl/a ^$Ü d';'/f] vl/b 
lgoGq0f u/]sf] kfO{of], h;n] dWod k|ltZk|wf / ahf/ ck"0f{tfnfO{ ;+s]t ub{5 . d';'/f] d"No >[Înfsf kfqx? 
dWo] k|zf]wgstf{x?n] ;a}eGbf a9L gfkmf -#^=)@Ü_ / d"No clej[l4 -#&=%(Ü_ u/]sf] kfO{of] . d"No :k|]8÷k|;f/ 
$@=!#Ü -^&=!! ?÷lsnf]_, %&=*&Ü pTkfbsx?sf] ;fem]bf/L / @=^) ahf/ bIftf /x]sf] lyof], h;n] g]kfndf 
d';'/f]sf] ahf/ bIftf k|efjsf/L /x]sf] b]vfp+5 . ahf/ nfut / laqmL d"No dfs]{l6Ë dflh{gsf] dxTjk"0f{ lgwf{/s 
/x]sf lyP . ;du|df, g]kfnsf] d;'/f] d"No >[Înfsf] lbuf]kgf k|bz{g dWod :t/sf] kfO{of] h;df cf};t lg0f{o 
d"NofÍg @=(( / k|bz{g :sf]/ %(=*)Ü lyof] . lqsf]0ffTds tNnf] /]vfdf cfly{s / jftfj/0fLo cfofdx¿ 
/fd|f] / ;fdflhs cfofd dWod :t/df /x]sf] kfO{of] . pTkfbsx?n] hnjfo' kl/jt{gaf6 ;[lht c;/x?nfO{ 
d';'/f] afnLsf] k|d'v hf]lvdsf] ?kdf b]vfPsf 5g, h;sf] cf};t :sf]/ $=!! lyof], To;kl5 /f]usf] cfqmd0f 
d"Vo ;d:ofdf /x]sf] kfO{of] . ;fy} s[ifsx?n] afnL pTkfbg hf]lvd Aoj:yfkgsf ljleGg pkfox? dWo] d"Vo 
?kdf afnLsf] ljljwLs/0f, aLp ;+/If0f, / ;d"x ;xsf/Ldf ;xeflutf h:tf sfo{x? cjnDag u/]sf] kfO{of] . 
Aofkf/Lx?sf nfuL d';'/f] ahf/df k|j]zsf afwsx?df pTkfbgsf] cg'knAwtf / k"FhLsf] cefj d"Vo /x]sf] / 
ahf/df x'g] d"No ptf/–r9Þfj / u'0f:t/Lo bfnsf] cefj d';'/f] ahf/Ls/0fsf k|d'v ;d:ofsf ?kdf /x]sf] 
kfO{of] . b|'t ahf/ d"Nof+sgsf] glthfn] 9fsf ahf/df g]kfnL d';'/f]sf] dxTj / lx:;f /fd|f] /x]tf kgL kl5Nnf] 
kf+r ji{fdf o;sf] pknAwtf / ahf/ lx:;f pNn]vlgo ?kdf 36]sf] b]vfPsf] 5 . ;fy} g]kfnsf] d';'/f]sf] d"No 
>[Înf dWod ?kdf lbuf] b]lvG5, h;n] cfly{s / jftfj/0fLo kIfdf /fd|f] k|bz{g u/]sf] 5 t/ ;fdflhs kIfdf 
;'wf/ cfjZos /x]sf] b]lvG5, h;n] ;dfj]zL d"No >[Înf, Gofo;+ut cfosf] ljt/0f. ;/f]sf/jfnfx?sf] ;dy{g 
tyf ;]jfx?, / hf]lvd Aoj:yfkgdfkm{t ;'wf/sf] k|of{Kt ;Defjgf bz{p+5 . pTkfbsTj a[l4, kfqx?larsf] 
;DaGw, d"No lgWf{f/0f / ahf/ sfo{df ;xlhs/0f, Aofkf/LnfO{ k|fljlws ;xlhs/0f / C0f cg'bfg ;xof]u;u} 
Ifdtf ljsf; h:tf sfo{n] g]kfnsf] d';'/f] d"No >[ÎnfnfO{ lbuf] agfpg ;lsG5 .



Directorate of Postgraduate Program, AFU156

Compendium of PhD Research Abstracts 

Biology and Management of Fall Armyworm, Spodoptera 
Frugiperda (J. E. Smith) in Chitwan Nepal 

Sheela Devi Sharma (ENT-02P-2019), PhD 2025 
Department of Entomology 

(Chairperson of the Advisory Committee: Prof. Resham Bahadur Thapa, PhD) 

Fall armyworm, Spodoptera frugiperda (J.E. Smith, 1797) (Lepidoptera: Noctuidae), is a 
worldwide destructive pest of maize with 353 host plants of 76 plant families. After its invasion 
in Nepal in May 2019, several management strategies have been attempted to address the pest 
problem. The study entitled “Biology and management of fall armyworm, Spodoptera frugiperda 
(J.E. Smith) in Chitwan, Nepal” was carried out in Rampur, Chitwan, Nepal, from October 2020 
to July 2022 to develop an integrated pest management strategy. In a life history study of Nepalese 
S. frugiperda species, eggs were pale green to yellowish, contained six instars, and presented an 
inverted ‘Y’ shape on the frons of the head and four black dots on the 8th abdominal segment of 
the larva. Pre-oviposition, incubation, larva to pupa, and egg to adult duration were 3.75, 3.00, 
17.00 & 16.31, and 29.00 days, respectively. Male and female longevity were 20.73 and 22.87 
days, respectively. The number of eggs per egg mass was 71 to 273, with a fecundity of 713-1166. 
Male to female ratio was 1:1.30 with pupation and adult emergence rates of 98.80 and 97.22 
percent, respectively. S. frugiperda larval head capsule width increased slightly from first to third 
instars, with a significant increase from fourth to sixth instars. The female was larger in size and 
greater in weight than the male. A laboratory host preference study was conducted in a completely 
randomized design (CRD) with seven treatments, i.e., rice (Oryza sativa cv. Sabitri), maize (Zea 
mays cv. Rampur Composite), cowpea (Vigna unguiculata cv. Surya), buckwheat (Fagopyrum 
esculentum cv. Mithe Phapar), soybean (Glycine max cv. Puja), Napier (Pennisetum purpureum 
cv. Super Napier), and wheat (Triticum aestivum cv. Vijay). S. frugiperda preferred the Gramineae 
crop family compared to other families, with higher female longevity and oviposition preference 
in maize and wheat. Larva development period was the shortest on wheat (21.96 days) and maize 
(22.40 days). A laboratory ‘leaf-dip’ bioassay was conducted using a Completely Randomized 
Design (CRD) with three replications to evaluate the efficacy of six synthetic insecticides, i.e., 
azadirachtin 1500 ppm, emamectin benzoate 5% SG, spinosad 45% SC, imidacloprid 17.8% SL, 
spinetoram 11.7% SC, and chlorantraniliprole 18.5% SC against the S. frugiperda larval mortality. 
Results indicate that the spinetoram and spinosad had 50.00 percent mortality after twelve 
hours of bioassay but only 9.00 and 17.71 percent mortality in imidacloprid and azadirachtin 
respectively In an evaluation of thirty maize cultivars (6 hybrids and 24 open-pollinated) in three 
replicated randomized complete block design (RCBD) against S. frugiperda, hybrids RH-12, 
RH-14, and RH-16, respectively, had the lowest damage score and infestation whereas open-
pollinated varieties (OPVs) such as Rampur S13F26 (55.65 percent), SO15LYQ (61.14 percent), 
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and TLBR07F16 (63.94 percent) had lower infestation than any of the hybrids at the knee height 
stage and other OPVs. The yield of RH-12 was 12.68 mt/ha, and Rampur S13F26 was 8.58 mt/
ha. Early plant stages of maize varieties were more prone to S. frugiperda than the mature stages. 
Intercrops such as cowpea (V. unguiculata), buckwheat (F. esculentum), wheat (T. aestivum), 
kidney bean (Phaseolus vulgaris), desmodium (Desmodium spp), and soybean (G. max) were used 
in the maize crop in a RCBD design. The desmodium intercropped maize field had 41.80 percent 
infestation, followed by buckwheat (44.35 percent). The infestation in cowpea (49.03 percent), 
soybean (48.41 percent), wheat (48.18 percent), and kidney bean (51.41 percent) intercropped 
with maize was significantly different from the control plot (72.51 percent). The yield was highest 
in the desmodium intercropped field (7.22 mt/ha) followed by buckwheat intercropping (7.06 mt/
ha), with the lowest yield in the control (5.25 mt/ha). A field experiment against S. frugiperda 
was conducted using azadirachtin 1500 ppm, emamectin benzoate 5% SG, spinosad 45% SC, 
imidacloprid 17.8% SL, spinetoram 11.7% SC, chlorantraniliprole 18.5% SC, and control in a 
RCBD design. Spinosad and spinetoram were highly effective with a minimum infestation 
(27.07% and 26.04%) and the highest maize yield (9.77 mt/ha and 9.65 mt/ha), respectively. The 
benefit-cost ratios for the varietal screening, intercropping, and pesticidal management trial were 
1.061, 1.073, and 1.45, respectively. In conclusion, an integrated pest management approach is 
suggested to reduce the S. frugiperda infestation and increase maize yield.  First, understand the 
biology, ecology, and pest nature to develop a pest-focused management strategy, and second, 
utilizing agroecological practices such as the right selection of maize cultivars, such as RH-12, 
and Rampur S13F26, and adopting the best intercrops like desmodium and buckwheat, can reduce 
the pest pressure. At last, the selection of appropriate and effective pesticides, such as spinosad 
45% SC and spinetoram 11.7% SC reduces the pest infestation. All these practices are useful in 
integrated pest management and need to be integrated in a compatible manner to reduce the pest 
population to a maximum level that can save farmers as well as the ecosystem. 

cd]l/sg kmf}hLsL/f ljZje/L km}lnPsf], ds}jfnLdf nfUg] ljgfzsf/L sL/f xf] . of] sL/fNf] &^ jg:klts 
kl/jf/sf tLg ;o lqkGg jg:ktLx?Dff IftL Ufb{5 . g]kfndf klxnf] k6s ;g\ @)!( sf] d] dlxgfdf of] sL/f 
kQf nufO{Psf] lyof] . o;} sL/fsf] Plss[t Joj:yfkgsf] nfuL ;g\ @)@) cS6f]a/ b]lv ;g\ @)@@ h"nfO{ 
dlxgf;Dd ……lrtjg, g]kfndf kmf}hLsL/fsf] hLjgL / Joj:yfkgÆ af/] cg';Gwfg ul/Psf] lyof] . g]kfndf 
/x]sf] cd]l/sg kmf}hLsL/fsf] cfs[lt, hLjgrqm / ef}lts cfj/0f cWoog ubf{, c08f xl/of] b]lv kx+]nf] x'g], 5 
j6f nfef{sf] cj:yf, 6fpsf]sf] dflyNnf] k|mfG;df pN6f] “Y” cfsf/, / k]6sf] cf7f}+ v08df juf{sf/ cfsf/df 
rf/j6f sfnf] yf]Knf] x'g] yfxf kfO{of] . k"j{l:ytL #=&% lbg, c08f cf]yfg]{ ;do tLg lbg, nfef{ !& lbg, ;';'Kt 
cj:yf !^=#! lbg, c08f b]lv jo:s k'tnLsf] hLjgrqm @( lbg kfO{Psf] lyof] . efn] / kf]yL k'tnLsf] cfo' 
qmdz @)=&# / @@=*& lbg lyof] . c08fsf] em'08df &! b]lv @&# j6f ;Dd c08f kf/]sf] kfO{Psf] lyof] . efn] 
/ kf]yL cg'kft !M!=#, ;'Kt cj:yf aGg] k|ltzt (*=*)Ü / jo:s aGg] k|ltzt (&=@@Ü kfO{Psf] lyof] . 
kmf}hLsL/fsf] x]8 SofK;'nsf] rf}8fO{, cj:yf a9];Fu} a9\b} uPsf] kfO{of] . kf]yL jo:s efn] eGbf 7"nf] / ux|fF} 
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kfO{Psf] lyof] . k|of]uzfnfdf ul/Psf] kf]:s/ ?rL cWoog k"0f{ clgolGqt 9fFrfdf ds} ;lxt ;ft j6f kf]:s/ 
lnP/ ul/Psf] lyof] . kf]:s/ jg:ktLx? Wffg -;fljqL_, ds} -/fdk'/ sDkf]lh6_, af]8L -;"o{_, kmfk/ -ld7] kmfk/_, 
e6df; -k"hf_, g]lko/ -;'k/ g]lko/_ / ux'F -ljho_ lyP . kmf}hLsL/fn] u|fdLg]oL kl/jf/sf] jg:kltx? w]/} 
?rfPsf] kfO{of] . c08f kfg]{ k|fyldstf / kf]yL jo:ssf] cfo' ds} vfPsf sL/fx?df ;j} eGbf a9L / To; 
kl5 ux'F vfPsf]df kfOof] . nfef{ ljsf; ;do ux'Fdf -@!=(^ lbg_ ;j} eGbf yf]/} / Tof] kl5 ds}df -@@=$) 
lbg_ lyof] . kmf}hLsL/fsf] d[To'b/ x]g{sf] nfuL, k|of]zfnfdf k"0f{ clgoldt 9fFrfdf, t]x¥ofO{, ljleGGf ^ j6f 
ljiffbLsf] k|of]u u/L kft v'jfpg] Pp6f h}ljs k/LIf0f ;+rfNfg ul/Psf] lyof] . O{dfd]lS6g a]Ghf]P6 %Ü P; hL, 
:kLgf]:of8 $%Ü P; ;L, O{ld8fSnf]/f]lk8 !&=*Ü P; Pn, :kfO{gf]6f]/]d !!=&Ü P; ;L, / Snf]/]g6«oflglnk|f]n 
!*=%Ü P; ;L, ljiffbLx? dWo] :kLgf]:of8 / :kfO{gf]6f]/]dn] !@ 306fdf g} %)Ü eGbf w/} nfef{sf] d[To' ePsf] 
lyof] . O{ld8fSnf]/f]lk8 / Phfl8/flS6gn] qmdz hDdf (Ü / !&=&!Ü d[To' u/fPsf] lyof] . tL; j6f ds}sf] 
k|hflt -^ xfO{lj|8 / @$ v'Nnf l;+lrt_ sf] d'Nof+sgsf] lglDt k"0f{ clgoldt Ans 9fFrfdf kmf}hLsL/f lj?4sf] 
cWoog ul/Psf] lyof] / ;f]xLnfO{ t]x¥ofO{Psf] lyof] . xfO{la|8 dWo] cf/ Pr–!@, cf/ Pr–!$ / cf/ Pr–!^ 
df kmf}hLsL/fsf] sd IftL dfkg kfO{Psf] lyof] . /fdk'/ P;–!# Pkm–@^ -%%=^%Ü_, P; cf] !% Pn jfO lsp 
-^!=!$Ü_ / 6L Pn aL cf/ )& Pkm !^ -^#=($Ü_ sf] 3'8f cj:yfsf] IftL xfO{lj|8 eGbf sd kfO{Psf] lyof] . 
cf/ Pr–!@ sf] pTkfbg !@=^* 6g÷x]S6/ / /fdk'/ P;–!# Pkm @^ sf] *=%* 6g÷x]S6/ /x]sf] lyof] . ds}sf] 
k|f/lDes j[l4 cj:yf kmf}hLsL/fsf] IftLsf] nfuL a9L ;+j]bgzLn kfO{Psf] lyof] . cGt/jfnLx? af]8L, kmfk/, 
uFx', /fHdf, 8]:df]l8od, e6df; k|of]u u/L ds}df kmf}hLsL/f Joj:yfkgsf] nfuL k"0f{ clgoldt Ans 9fFrfdf 
t]x¥ofP/ csf]{ cWoog ul/Psf] lyof] . 8]:df]l8od cGt/jfnLsf] ?kdf k|of]u ePsf] ds}df sd IftL -$!=*)
Ü_ / To;nfO{ k5\ofpFb} kmfk/ -$$=#%Ü_, af]8L -$(=)#Ü_, e6df; -$*=$!Ü_, uFx' -$*=!*Ü_ / /fHdf 
-%!=$!Ü_ df Psn ds}sf] -&@=%!Ü_ eGbf sd IftL kfO{Psf] lyof] . ;j}eGbf sd pTkfbg Psn ds} -%=@% 
6g÷x]S6/_ df lyof] eg] 8]:df]l8od -&=@@ 6g÷x]S6/_ / kmfk/ -&=)@ 6g÷x]S6/_ cGt/jfnL /x]sf] ds}df 
w]/} pTkfbg ePsf] lyof] . kmf}hLsL/f lj?4sf] ljleGg ljiffbL -Phfl8/flS6g, Odfd]lS6g a]Ghf]P6, :kfOgf]:of8, 
Old8fSnf]/f]lk8, :kfOgf]6f]/]d, Snf]/]g6«oflglnk|f]n_ k|of]u u/L k"0f{ clgoldt Ans 9fFrfdf t]x¥ofO ul/Psf] 
csf]{ cWoog cg';f/ :kfOgf]:of8 -@&=)&Ü_ / :kfO{gf]6f]/]d -@^=)$Ü_ k|of]u ePsf] ds}df sd IftL / a9L  
pTkfbg qmdz (=&& 6g÷x]S6/ / (=^% 6g÷x]S6/ ePsf] lyof] . Snf]/]g6«oflglnk|f]n / O{dfd]lS6g a]Ghf]P6 
k|of]u ePsf] ds}df pTkfbg qmdz (=!# 6g÷x]S6/ / *=(( 6g÷x]S6/ ePsf] lyof] . hftLo k/LIf0f, cGt/afnL 
cWoog / k|efjsf/L ljiffbLsf] k/LIf0fdf gfkmf nfut cg'kft !=)^!, !=)&# / !=$% kfO{Psf] lyof] . ;du|df 
cd]l/sg kmf}hLsL/f Joj:yfkg / pTkfbg j[l4sf] nfuL Plss[t Joj:yfkg k|0ffnLsf] k|of]u g} pQd x'G5 . 
k|ydt sL/fsf] hLjgrqm, O{sf]nf]hL / afgLJojxf/ a'em]/ ToxL cg'?k Joj:yfkg /0fgLlt agfpg'k5{ . To;sf] 
cnjf xfdLn] s[lif kof{j/0fLo cEof;x? h:t} ds}sf] hftsf] ;xL 5gf}6 -cf/ Pr–!@ / /fdk'/ P;–!# Pkm 
@^_, cGt/jfnLsf] cEof; -8]:df]l8od / kmfk/_ h:tf cGt/jfnL k|of]u u/L ds}jfnLdf kmf}hLsL/fsf] k|sf]k 
sd ug{ ;lsG5 . k|efjsf/L ljiffbLsf] -:kfO{gf]:of8 / :kfO{gf]6f]/]d_ 5gf]6÷k|of]un] sL/fsf] k|sf]k sd u5{ . 
oL ;j} cEof;x? PsLs[t sL/f Joj:yfkgdf dxTjk"0f{ ePsfn] logLx?nfO{ PsLs[t ?kdf ldnfP/ k|of]u ug{ 
cfjZos ePsf] h;n] kmf}hLsL/fsf] ;+Vof 36\g uO{ ls;fgx? / kof{j/0f ;d]tsf] /Iff ug{ ;Sg] b]lvG5 . 
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Incentivizing Communities for Ecosystem Services in Nepal 
Laxmi Dutt Bhatta (FOS-01P-2016), PhD 2025 

Faculty of Forestry 
(Chairperson of the Advisory Committee: Prof. Balram Bhatta, PhD) 

Incentive for ecosystem services is widely accepted as a conservation tool seeking to better align 
economic incentives with conservation through connecting producers and consumers of ecosystem 
services. There is a strong role of municipal governments as subsidiary organizations to facilitate 
such schemes through policy and institutional arrangements.  Examining acceptable institutional 
arrangements and possible modes of payment is crucial to ensure the successful implementation 
of incentives for ecosystem schemes. This research explored the household-level willingness to 
pay for ecosystem services with preferred mode of payment, possibility of acceptable institutional 
mechanisms, and integration of incentive schemes at the municipal level through an investigation 
in the Dhankuta municipality of Koshi province and the Dasarath Chand municipality of Sudur 
Paschim province in Nepal. Both quantitative and qualitative data were gathered from a review 
of relevant literature, a semi-structured questionnaire survey with 203 households, 12 focus 
group discussions, and 24 key informant interviews. A multilinear regression was performed 
to understand households’ willingness to pay for ecosystem services and their correlation with 
various household-level socioeconomic variables. The research findings demonstrate that 99.51% 
households are willing to participate in the incentive-based mechanism with an average annual 
willingness to pay of Nepali rupees 473.55, generating 7.12 million annually in both municipalities. 
This research confirms that respondents prefer a project-based incentive mechanism to that of cash 
payment. This research also provides evidence that Nepal’s existing legal instruments, such as 
the Local Government Operation Act 2017, positively contribute towards the implementation of 
the incentive mechanism. However, there is a need of an umbrella policy instrument with a clear 
institutional mechanism with benefit sharing mechanism. There is a need for such an institutional 
mechanism to be established within the existing municipal structure. Overall, the research findings 
support similar earlier research that an institutional arrangement with benefit sharing is crucial for 
the successful implementation of an incentive mechanism at the municipality level in Nepal. 

s[lif tyf jg ljZjljBfno cGtu{t ljBfjfl/lw pkflwsf] nfuL ul/Psf] o; cg';Gwfgn] g]kfnsf] gu/kflnsf 
:t/df jftfj/0fLo ;]jf e'QmfgL ;+oGqsf] cjwf/0ff sfo{Gjog tyf gu/kflnsfsf] sfo{qmddf ;dflxt ug{ 
;lsg] ;DefjgfnfO{ ljZn]if0f u/]sf] 5 . o; cg';Gwfgn] dfldnf cWoog sfo{ljlw cGtu{t /x]/ g]kfnsf] kxf8L 
If]qdf cjl:yt b'O{ j6f gu/kflnsfdf lj:t[t cg';Gwfg u/]sf] 5 . k'jL{ kxf8L lhNnfsf] wgs'6f gu/kflnsf 
tyf ;'b'/ klZrd kxf8L a}t8L lhNnfsf] bz/y rGb gu/kflnsf cg';Gwfg If]q lnP/ ul/Psf] of] cg';Gwfgn] 
hnfwf/df cfwfl/t eP/ 3/w'/L ;j]{If0f -@)#_, ;d'xut 5nkmn -!@_, k|d'v ;"rgfbftf ;+u cGt/jftf{sf] 
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-@$_ dfWodaf6 k|fKt u'0ffTds tyf dfqfTds tYof+s ljZn]if0f u/L jftfj/0fLo ;]jf e'QmfgL ;+oGq :yfkgf 
ug{ ;lsg] ;DefjgfnfO{ ldlxg ?kdf s]nfPsf] 5 . g]kfn tyf o; If]qdf jftfj/l0fo ;]jf e'QmfgL ;+oGq 
cGtu{t sfof{Gjog ul/Psf sfo{qmdx?af6 k|fKt l;sfO{, g]kfnsf] ljBfodfg P]g tyf gLltx?nfO{ ljZn]if0f 
ubf{ gu/kflnsf :t/df jftfj/l0fo ;]jf e'QmfgL ;+oq ;+rfng ug{ ;lsg] k|ofKt cfwf/x? b]lvG5g . ljz]ifu/L 
:yfgLo ;/sf/ ;+rfng P]g @)&$ / jg P]g @)&^ n] gu/kflnsfnfO{ o:tf sfo{qmd ug{ k|z:t sfg'lg 
clwsf/ lbPsf] b]lvG5 .  :yfgLo ;/sf/ ;+rfng P]gn] gu/kflnsfnfO{ :yfgLo :t/df P]g jf To:t} sfg'lg 
;+oGq ug{ clwsf/ ;d]t lbPsf] b]lvG5 . cg';Gwfg af6 k|fKt tYof+s ljZn]if0f ubf{ ((++=%@Ü kfl/l:ylso 
;]jfsf pTkfbs tyf pkef]Qmf of] ;+oGqdf ;fd]n x'g rfx]sf] b]lvG5 / ;]jfsf pkef]Qmfx? k|lt jif{ cf};t 
g]kfnL ?k}of $&#.%% pTkfbsnfO{ e'QmfgL lbg ;xdt b]lvG5g . h;af6 :yflgo txd} k|lt jif{ &,!@),))) 
?k}of cfDbflg ul/ jftfj/0f ;+/If0fdf nufgL ug{ ;lsg] b]lvG5 . To;}u/L, jftfj/0fLo ;]jf e'QmfgL ;+oGq 
nfu' ubf{ Ps 5'§} ;+:yfut ;+/rgf lgdf{0f ug{'k5{ / To:tf] ;+:yfut ;+/rgf :yfgLo ;/sf/ s} c+usf] ?kdf 
x'g' k5{ eGg] dfGotf ;a} ;/f]sf/jfnfx?n] AoQm ub}{ clxn] s} gu/kflnsf ;+oGq cGt/ut eP k|efjsf/L 
x'g] / nfut vr{ ;d]t sd x'g] tYonfO{ o; cg';Gwfgn] k'li6 u/]sf] 5 . ;fy}, d'›fdf cfwfl/t e'QmfgL eGbf 
of]hgfdf cfwfl/t e'QmfgL ;+oGq a9L k|efjsf/L eO{ /sd ckf/bzL{ x'g] ;Defjgf klg sd x'g] tYonfO{ ;d]t 
o; cg';Gwfgn] k'li6 u/]sf] 5 .  
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Effect of Planting Dates and Orchard Management Practices on Harvest Duration, 
Yield and Fruit Quality of Cavendish Banana (Musa acuminata, AAA Group) 

Basant Chalise (HRT-01P-2017), PhD 2025 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Arjun Kumar Shrestha, PhD) 

Banana is one of the most important fruits in the Terai region of Nepal. However, due to the 
unavailability of adequate orchard management technologies, production and productivity remain 
suboptimal in farmers’ fields. To increase the income of banana growers through productivity 
enhancement, a study entitled “Effect of planting dates and orchard management practices on 
harvest duration, yield, and fruit quality of Cavendish banana (Musa acuminata, AAA Group)” was 
conducted at DoAR, Khajura, Banke, from 2020 to 2023. The study consisted of four experiments. 
In the first experiment, the effect of planting dates on vegetative growth, yield, fruit quality, and 
harvest duration was observed in three cultivars of banana. The experiment was laid out in split 
plot design consisting of three varieties as the main plot factor and six planting dates as the sub-
plot factor, where planting was done at 1.8 m × 1.8 m spacing having three replications. In the 
second experiment, the effect of the number of suckers per clump on vegetative growth, yield, 
and fruit quality of banana cv. ‘Grand Naine’ was observed. The experiment was laid out in RCBD, 
having five treatments replicated four times, with a spacing of 3 m × 3 m. In the third experiment, 
considering the low availability of micronutrients under higher soil pH (>7.0), the effect of plant 
nutrients on vegetative growth, yield, and fruit quality of banana cv. ‘Grand Naine’ was studied in 
RCBD, where there were seven treatments replicated three times and planted at 2 m × 2 m spacing. 
Similarly, in the fourth experiment, the effect of different kinds of mulches on vegetative growth, 
yield, and fruit quality of banana cv. ‘Grand Naine’ was observed in RCBD, consisting of seven 
treatments, where planting was done at 2 m × 2 m spacing. Dose of manure and chemical fertilizers 
used was @ 20 kg FYM and 250:250: 350 g N, P2O5, and K2O clump-1 cropping cycle-1 in all 
experiments except experiment number three. Results of the first experiment revealed that ‘Grand 
Naine’ produced the highest bunch weight and yield (16.68 kg and 51.49 t ha-1), followed by 
‘Williams’ (15.66 kg and 48.33 t ha-1). Regarding the date of planting, banana planted on 15th July 
produced the highest bunch weight and yield (20.85 kg and 64.37 t ha-1). Among combinations, 
‘Williams’ banana planted on 15th July produced the highest bunch weight and yield (22.87 kg and 
70.59 t ha-1), followed by ‘Grand Naine’ on 15th July (21.78 kg and 67.23 t ha-1), and ‘Indonesian’ 
banana on 15th July (17.91 kg and 55.28 t ha-1). However, due to excessive heat and dry weather 
during flowering, the quality of the fruits in early planting was not satisfactory. According to 
the results of the second experiment, banana production can be done by managing one to three 
suckers per clump. It is better to keep only one or two suckers per clump for better profit as a 
higher number of suckers per clump results in the smaller sized fingers, making lower income. 
The pooled result of the two seasons’ crop revealed that the highest marketable bunch yield was 
obtained with three suckers per clump (46.83 t ha-1), followed by four suckers (45.15 t ha-1), and 
the lowest with one sucker (28.85 t ha-1). The gross income from the different treatments showed 
that the highest income was obtained from two suckers per clump (NPR 1,030,660 ha-1), followed 
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by one sucker (NPR 1,009,876 ha-1), and the lowest with five suckers (NPR 432,292 ha-1). The 
results of the third experiment revealed that under high soil pH condition (>7), the foliar spray of 
micronutrients, ZnSO4 (0.50%), FeSO4 (0.20%), CuSO4 (0.20%), and Borax (0.1%), at the 3rd, 5th, 
and 7th month after planting, produced the highest bunch weight and yield (25.74 kg and 64.35 
t ha-1) and better-quality fruit. According to the result of the fourth experiment, mulched plots, 
regardless of mulching materials, produced better yield, higher quality fruit, greater retention of 
soil moisture, better weed control, and improved soil properties. Among the mulching materials, 
mulching with banana leaves resulted in the highest bunch weight and yield (24.30 kg and 60.76 t 
ha-1), followed by black plastic (24.23 kg and 60.57 t ha-1), grass straw (23.97 kg and 59.93 t ha-1), 
and rice husk (22.26 kg and 55.66 t ha-1), all of which were statistically at par. Therefore, from this 
study, it was revealed that the best time to transplant tissue-cultured banana plants in the Western 
Terai region of Nepal is the 15th July; the optimum number of sucker per clump is two; application 
of Zn, Fe, Cu, and B at 3rd, 5th, and 7th month after planting, along with FYM and N, P2O5, and 
K2O @ 20 kg and 250:250:350 g clump-1 crop cycle-1, and mulching with banana leaves, black 
plastic, grass straw, or rice husk proved to be the most effective practice for enhancing yield and 
improving fruit quality in banana cultivation.
  
g]kfnsf] t/fO{df v]tL ul/g] kmnkm"nx¿ dWo] s]/f Ps dxTjk"0f{ afnL xf] . au}Frf Joj:yfkgsf] pko'tm k|ljlw 
gx'Fbf o;sf] pTkfbg tyf pTkfbsTj Hofb} Go'g /x]sf] kfOG5 . s]/fsf] pTkfbsTj a9fO{ s[ifssf] cfo–cfh{gdf 
;xof]u k'¥ofpg] clek|fon] afFs] lhNnfdf cjl:yt s[lif cg';Gwfg lgb]{zgfno, vh'/fdf O{=;+= @)@) b]lv 
@)@# ;Dd s]/f au}Frf Joj:yfkg ;DaGwL rf/j6f cWoogx? ul/Psf lyP . klxnf] cWoogdf s]/f /f]Kg] ;do 
/ hftn] s]/f pTkfbgsf] cjlw, 3/Lsf] pTkfbg tyf kmnsf] u'0f:t/ ;DaGwL kfg]{ k|efjaf/] cWoog ul/Psf] 
lyof] . bf];|f] cWoogdf s]/fsf] ufFhdf slt j6f;Dd af]6x? /fv]/ afnL lnFbf kmnsf] pTkfbg tyf u'0f:t/df 
s:tf] k|efj kfb{5 tyf cfly{s ?kdf klg kmfO{bfhgs x'g ;Sb5 eGg] lyof] . t];|f] cWoogdf df6f]sf] lkPr 
dfg & eGbf a9L ePsf] cj:yfdf ;'Id vfBtTjx?sf] cefj x'g] s'/fnfO{ Wofgdf /fvL pQm tTjx?nfO{ 
kftdf 5bf{ 3/Lsf] pTkfbg tyf kmnsf] u'0f:t/df s:tf] c;/ x'G5 eGg] lyof] . o;}u/L rf}yf] cWoogdf s]/f 
v]tL ubf{ ljleGg k|sf/sf 5fkf] k|of]u u/]df emf/kft Joj:yfkg, df6f]df lr:ofg Joj:yfkg, tyf df6f]sf] 
u'0f:t/df x'g] ;'wf/ / kmn:j?k pTkfbg tyf kmnsf] u'0f:t/df kfg]{ k|efj af/]df lyof] . klxnf] cWoogsf] 
glthf cg';f/ ljleGg hftsf s]/fnfO{ !% d] b]lv !% clk|n;Dd /f]Kbf …u|f08 gfOgÚ df ;a}eGbf a9L tf}nsf] 
3/L / pTkfbsTj -!^=^* lsnf] / %!=$( 6g k|ltx]S6/_ kfOPsf] lyof] . s]/fsf] la?jf /f]Kg] ldltsf] t'ngf ubf{ 
!% h'nfO{df /f]k]sf] s]/fdf 3/Lsf] tf}n tyf pTkfbsTj ;a}eGbf a9L -@)=*% lsnf] / ^$=#& 6g k|ltx]S6/_ 
kfOof] . s]/fsf] la?jf /f]Kg] ldlt / hftsf] ;+of]hg x]bf{ eg]] …ljlnoD;Ú nfO{ !% h'nfO{df  /f]Kbf 3/Lsf] tf}n 
tyf pTkfbsTj ;a}eGbf a9L -@@=*& lsnf] / &)=%( 6g k|ltx]S6/_ x'g'sf] ;fy} kmnsf] u'0f:t/ klg /fd|f] 
ePsf] kfOof] . cGo hftsf s]/fx? klg !% h'nfO{df /f]Kbf glthf /fd|f] kfOof] . bf];|f] cWoogsf] glthf cg';f/ 
s]/fnfO{ k|ltufFh Ps af]6b]lv tLg af]6;Dd /fv]df clws pTkfbg lng ;lsg] b]lvP klg u'0f:t/Lo kmn tyf 
/fd|f] d'gfkmfsf] nfuL Ps jf b'O{ af]6dfq /fVbf /fd|f] x'g] kfOof] . o; cg';Gwfgdf k|ltufFh tLg af]6 /fVbf 
pTkfbsTj ;a}eGbf a9L -$^=*# 6g k|ltx]S6/_ kfOof], To;kl5 rf/ af]6n] a9L pTkfbg -$%=!% 6g k|ltx]S6/_ 
lbPsf] kfOof] eg] Ps af]6n] ;a}eGbf yf]/} pTkfbg -@*=*% 6g k|ltx]S6/_ lbPsf] kfOof] . s'n cfDbfgL x]bf{ 
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k|ltufFh b'O{cf]6f af]6x? dfq /fv]/ pTkfbg lnbf ;a}eGbf a9L cfDbfgL -?= !),#),^^) k|ltx]S6/_ ePsf] kfOof] 
eg] To;kl5sf] a9L cfDbfgL -?= !),)(,*&^ k|ltx]S6/_ Pp6f af]6 /fVbf kfOof] . k|ltufFh kfFrcf]6f af]6x? 
/fVbf eg] cfDbfgL ;a}eGbf sd -?= $,#@,@(@ k|ltx]S6/_ kfOof] . o;}u/L t];|f] cWoogsf] glthfdf s]/fnfO{ 
uf]7]dn tyf /f;folgs dnsf] dfqf ldnfP/ lbg'sf ;fy} df6f]sf] lkPr & jf ;f] eGbf a9L ePsf] 7fpFdf ;'Id 
vfBtTjsf] cefj k"lt{ ug{sf] nfuL /f]k]sf] #, %, / & dlxgfdf lh+s ;Nkm]6 -)=%)Ü_, sk/ ;Nkm]6 -)=@)Ü_, 
cfO{/g ;Nkm]6 -)=@)Ü_, tyf af]/]S; -)=!)Ü_ sf] emf]n agfO{ kftdf 5/]/ lbPdf k|ltaf]6 3/Lsf] tf}n tyf 
pTkfbsTj clws -@%=&$ lsnf] / ^$=#% 6g k|ltx]S6/_ /x]sf] tyf kmnsf] u'0f:t/ klg pRr ePsf] kfOof] . 
rf}yf] cWoogsf] glthfdf s]/f pTkfbg ubf{ 5fkf] lbPdf l;FrfO{sf] cfjZostf sd kg]{, emf/kftsf] Joj:yfkg 
ug{ ;lhnf] x'g], tyf df6f]sf] u'0f:t/df ;'wf/ eO{ pTkfbg tyf kmnsf] u'0f:t/ klg a9fpg ;lsg] b]lvPsf] 
5 . o; k/LIf0fdf s]/fsf] 5fkf]af6 3/Lsf] pTkfbg tyf pTkfbsTj ;a}eGbf a9L -@$=#) lsnf] / ^)=&^ 6g 
k|ltx]S6/_ cfPsf] kfOof] eg] To;kl5 sfnf] Knfli6s -@$=@# lsnf] / ̂ )=%& 6g k|ltx]S6/_, ;'s]sf] 3fF; -@#=(& 
lsnf] / %(=(# 6g k|ltx]S6/_, tyf wfgsf] e'; -@@=@^ lsnf] / %%=^^ 6g k|ltx]S6/_ /fd|f] kfOof], oBlk tYofÍ 
zf:qsf] b[li6sf]0fn] rf/} k|sf/sf 5fkf]x? p:t} b]lvPsf lyP . ctM o; cWoogaf6 s]/f /f]Kg] pko'Qm ;do !% 
h'nfO{ ePsf], k|ltufFhdf b'O{j6f la?jf /fvL pTkfbg lnPdf pRr k|ltkmn lng ;lsg], afnL cjlwe/sf] nfuL 
uf]7]dn @) lsnf], gf=km=kf]= @%)M@%)M#%) u|fd k|ltaf]6, tyf rf/ k|sf/sf ;'Id vfBtTjx? -lh+s, cfO{/g, 
sk/, / af]/f]g_ nfO{ kfgLdf 3f]n agfO{ la?jf /f]k]sf] #, %, / & dlxgfdf kftdf 5/]/ lbPdf a9L u'0f:t/Lo 
kmnsf] pTkfbg lng ;lsg], tyf s]/fsf] kft, sfnf] Knfli6s, ;'s]sf] 3fF;, jf wfgsf] e';ddWo] s'g} Pssf] 5fkf] 
lbP/ v]tL u/]df pTkfbg tyf kmnsf] u'0f:t/ klg /fd|f] kfOPsf] x'Fbf s]/f v]tL ug]{ s[ifsx?nfO{ ;f]xL cg';f/ 
au}+rf Joj:yfkg ug{sf] nfuL ;Nnfx lbOPsf] 5 . 
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Effect of in Ovo and Post Hatch Feeding of Synbiotics on Intestinal 
Morphology and Growth Performance Parameters of Broilers 

Arjun Acharya (ANU-01P-2018), PhD 2025 
Department of Animal Nutrition and Fodder Production 

(Chairperson of the Advisory Committee: Shanker Raj Barsila, PhD) 

The increasing incidence of antibiotic resistance, followed by a ban on antibiotics as feed additives 
have posed major challenges to the poultry industry, highlighting the need for effective alternatives. 
Probiotics, prebiotics, and synbiotics have emerged as viable substitutes. A study was designed 
to evaluate the effects of various synbiotic administration methods (Experiment 1), dosages 
(Experiment 2), and durations (Experiment 3) on broiler performance and their protective effects 
against necrotic enteritis (NE). Experiments were conducted at Fewa Group of Poultry Industries 
Pvt. Ltd., Pokhara, Nepal, from August 2022 to April 2023, in a completely randomized design 
(CRD). Cobb-500 broiler chicks were raised under standard managemental conditions in an open 
house system. Synbiotics (PoultryStar®sol and PoultryStar®me manufactured by Biomin®) were 
administered through in ovo, water, and feed. The mash feed was prepared for starter, grower, and 
finisher phases at the experimental site. In 1st experiment, 180 embryonated eggs were selected 
for in ovo, divided into three treatment groups, and injected (0.5 ml of symbiotic preparation) 
at 420 hours of incubation. Hatchability was not affected by the in ovo supplementation of 
synbiotics, but the intestinal histomorphology and chick’s weight were significantly improved 
(p<0.05). On subsequent trials with 300 chicks with different administration methods: in ovo, 
feed, water, and a combination of feed and in ovo, in six weeks, broilers receiving synbiotics 
with different methods showed improved growth, feed efficiency, reduced blood cholesterol, and 
improved intestinal histomorphology with increased ileum villi length (p<0.05). Higher dressing 
percentage, decreased liver and intestine weight were recorded in synbiotic treated groups. In 
the second experiment with 240-day-old chicks, the increased level of synbiotics showed the 
beneficial effects on growth performance. Further, 360 broiler chicks were used to study the 
effect of supplementation of synbiotics at various levels and through different methods against 
necrotic lesions. A higher dose (10 times the normal) of coccidiosis vaccine (Coccivac D2) was 
sprayed in warm and moist litter to induce the experimental NE condition. The results showed 
that the synbiotic significantly (p<0.001) reduced NE lesion scores. In 3rd experiment, the effects 
of synbiotic supplementation for different durations were evaluated in 420 broiler chicks. The 
findings showed significant improvements in weight gain, feed consumption, and feed conversion 
ratio (FCR) with extended use of synbiotics (p<0.001). Thus, the research shows that synbiotics 
serve as an effective alternative to antibiotics, enhancing gut health and growth in broilers while 
minimising NE lesions and improving overall growth parameters. Therefore, the use of synbiotics 
through various methods, at different levels, with different durations positively affected growth 
performance, gut health, and dressing percentage in Cobb-500 broilers. This study showed that 
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the synbiotics could be used as an effective alternative in the poultry industry, in addressing the 
issue of antibiotic resistance, and for improving broilers’ health and productivity. Further studies 
are recommended to explore the sustainable application of synbiotics, their cost-effectiveness, and 
their influence on nutrient digestibility.

PlG6afof]l6s k|lt/f]wsf] a9\bf] ;d:of / To;df cfPsf] k|ltaGwn] s'v'/f kfng pBf]udf 7"nf] r'gf}tL yk]sf] 
5, h;sf sf/0f gofF ljsNkx¿ vf]Hg'kg]{ cfjZostf a9]sf] 5 . k|f]afof]l6S;, lk|afof]l6S;, / l;Gafof]l6S;n] 
PlG6afof]l6ssf] k|lt:yfkgdf ;Defjgf b]vfPsf 5g\ . o; cWoogdf sa–%)) a|f]O{n/df l;Gafof]l6S; v'jfpg] 
tl/sf, dfqf / v'jfpg] cjlwn] a|f]O{n/ s'v'/fsf] j[l4 / cfG›fsf] :jf:Yodf kfg]{ k|efjsf] cWoog ul/Psf] 
5 . cg';Gwfg kf]v/fsf] k]mjf u|'k ckm kf]N6«L O{G8:6«Lh k|f=ln= df, cu:6 @)@@ b]lv clk|n @)@# ;Dd 
Completely Randomized Design kfng ub}{ ;DkGg ul/Psf] lyof] . cWoogdf Biomin® sDkgLaf6 
pTkflbt PoultryStar®sol / PoultryStar®me gfdsf] l;Gafof]l6S; k|of]u ul/Psf] lyof] . s'v'/fsf] 
cfjZostf cg';f/ rflxg] bfgf kmfd{df g} agfO{Psf]  lyof] . klxnf] cg';Gwfgdf !*) efn] nfu]sf] c08fx¿nfO 
# j6f u|'kdf ljefhg ul/of] / $@) 306fdf ;fgf] Kjfn kf/]/ ^) j6f cG8fnfO{ O{g cf]ef] l;Gafof]l6S; 
-PoultryStar®sol_ v'jfO{of], csf]{ ^) nfO{ z'4 kfgL v'jfO{of] / afFsL ^) nfO{ s]xL v'jfO{Pg . rNnf pTkfbg 
e};s] k5L, l;Gafof]l6S;sf] c;/ xfRrflaln6L, rNnfsf] tf}n tyf ;fgf] cfG›fsf] ljsf;sf] af/]df cWoog 
ul/of] . O{g cf]ef] l;Gafof]l6S;n] Xofrlaln6Ldf c;/ gk/]sf t/ cfG›fsf] :jf:Yo / rNnfsf] tf}ndf ;'wf/  
b]vfPsf] lyof] . To;kZrft #)) rNnfnfO % j6f k/LIf0f ;d"xdf -O{g cf]ef], bfgf dfkm{t, kfgL dfkm{t, bfgf 
/ O{g cf]ef]sf] ;+of]hg / sG6«f]n_ ljefhg u/L ^ k6s bf]xf]¥ofO{of] . 5 xKtfsf] k/LIf0fdf, s'g} klg dfWodaf6 
l;Gafof]l6S; k|of]u ul/Psf a|f]O{n/x¿n] /fd|f] j[l4, cfxf/ ¿kfGt/0f cg'kft, /Qm sf]n]:6«f]n dfqfdf sdL  / 
O{lnoddf lenfO{sf] nDafO{df j[l4 b]lvof] . ;fy} sn]hf] / ;fgf] cfG›fsf] jhg / 8«]l;ª k|ltztdf leGgtf 
b]lvof] . bf];|f] cg';Gwfgdf @$) j6f rNnfnfO{ rf/ ;d'xdf ljefhg ul/of] h; cGtu{t s'v'/fnfO{ sG6«f]n, 
l;kmfl/z ul/Psf] dfqf, @%Ü a9L, %)Ü a9L dfqfdf l;Gafof]l6S; v'jfO{of] h;n] ub{f s'v'/fsf] jl4 ljsf;df 
/fd|f] glthf b]lvof] . To;kZrft l;Gafof]l6S;sf] ;'/IffTds Ifdtf d"Nof+sg ug{ pRr b/df  -;dfGo eGbf 
!) u'0ff a9L_ sf]S;Lsf]l8of]l;; EoflS;g -Coccivac D2_ ;f]Q/df k|of]u u/]/ k|of]ufTds ¿kdf g]qmf]l6s 
P+6/fO{l6; x'g ;Sg] jftfj/0f agfO{of] h;sf] nfuL #^) a|f]O{n/ rNnfnfO{ km/s dfqfdf / km/s tl/sfn] 
l;Gafof]l6S; v'jfO{of] . l;Gafof]l6S; k|of]u ul/Psf s'v'/fdf g]qmf]l6s P+6/fOl6;sf 3fpx¿ 36fpg] nfebfos 
k|efj b]lvof] . glthfsf] cfwf/df x]bf{ l;Gafof]l6S;n] cfG›fdf 3fpx? x'g lbPg eg] sG6«f]n ;d"xsf] t'ngfdf 
cfG›fsf] 3fpsf :sf]/x¿ 36fof] . t];|f] cg';Gwfgdf $@) a|f]O{n/ rNnfx?nfO{ & j6f ;d"xdf ljefhg ul/ 
km/s cjlw;Dd -sG6«f]n, & lbg, !$ lbg, @! lbg, @* lbg, #% lbg / $@ lbg_ ^ k6s bf]xf]¥ofO{{ l;Gafof]l6S; 
bfgfaf6 v'jfO{of] . l;Gafof]l6S;sf] k|of]u cjlw a9fpbf a|f]O{n/sf tf}n j[l4df dxTjk"0f{ ;'wf/, bfgf vkt, / 
sG6«f]n ;d"xsf] t'ngfdf bfgf ¿kfGt/0f cg'kftdf ;'wf/ ePsf] kfO{of] . ;du|df, cWoogn] s'v'/fsf] pTkfbgdf 
kf/Dkl/s PlG6afof]l6sx¿sf] lge{/tf sd ub}{, cfG›fsf] :jf:Yo / j[l4df ;'wf/ ug{ k|efjsf/L ljsNksf] ¿kdf 
l;Gafof]l6S;nfO{ k'li6 ub{5, h;n] cfGb|fsf] /f]ux¿sf] Joj:yfkg / pTkfbg ;'rs ;'wf/ ub{5 .
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Growth, Reproductive Performance and Carcass Traits of 
Crossbred Boer and Khari Goats in the Mid Hills of Nepal 

Raju Kadel (LPM-01P-2017), PhD 2025 
Department of Livestock Production and Management 

(Chairperson of the Advisory Committee: Prof. Mohan Prasad Sharma, PhD) 

Despite the contributing role of goats in Nepalese agricultural livelihood, they are considered slow 
growers. Farmers are inclined to rear high growth performing crossbred, such as Boer. However, 
research on an appropriate nutritional plan and associated carcass qualities along with their growth 
performance, is lacking. Under this context, a series of trials were done at the National Goat 
Research Program (NGRP), Bandipur, Tanahu, Nepal. The first experiment was done with the 
main objective to analyze the effect of a varied level of crude protein (CP) based nutritional plan 
of diet, along with feeding seasonally available fodder trees, on the growth performance of the 
crossbred Boer 50% and pure Khari goats for 120 days starting at 6 months of age. Randomized 
Complete Block Design was used; each treatment was replicated three times. The second research 
analyzed the growth, reproduction, and litter traits of goat kids and does covering different non-
genetic factors during 2017 to 2021, recorded at NGRP. The third experiment evaluated the carcass 
traits and sensory characteristics of two genetic groups, pure Khari and Khari × Boer crossbred 
(50%) goats, reared at the NGRP at the finishing age of 15 months. The results revealed that 
growth performance was statistically similar (p>0.05) at finishing age with respect to varied levels 
of protein in the diet, whereas relatively better growth performance was achieved with 18% CP 
containing diet. On the other hand, genetic factor, parity, type of birth, and sex had a significant 
effect (p<0.05) on growth performance at different stages. Regarding carcass traits and sensory 
characteristics, there were no significant differences in the meat color between goats of the two 
genetic groups, whereas the meat of the pure Khari goat was relatively superior in flavor. On the 
other hand, the meat of Khari × Boer crossbred was more preferred in terms of tenderness and 
juiciness. In conclusion, findings of these experiments thus suggest that pure Khari goat has high 
potential in terms of reproductive characteristics and litter traits, indicating the scope of bringing 
significant improvement through selective breeding within the population, whereas the growth 
of inferior Khari goats can be upgraded to maintain up to a Boer 50% blood level, by using 
appropriate crossbreeding strategies.

g]kfnsf] s[lif tyf u|fdL0f hLljsf]kfh{gdf afv|fsf] dxTjk"0f{ of]ubfg /x] klg o;nfO{ ck]Iffs[t l9nf] j[l4 

x'g] hgfj/sf ¿kdf lnOG5 . To;}n] ls;fgx¿ pRr j[l4 Ifdtf ePsf af]o/ h:tf qm;la|8 afv|f kfngtkm{ 

cfslif{t eO/x]sf 5g\ . t/, o:tf afv|fsf] j[l4;Fu ;DalGwt pko'Qm kf]if0f Joj:yfkg tyf df;' -sfsf{;_ 
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u'0f:t/ ;DaGwL cg';Gwfgsf] cefj /x]sf] 5 . o;} ;Gbe{df, /fli6«o afv|f cg';Gwfg sfo{qmd, aGbLk'/, tgx'F, 

g]kfndf ljleGg cWoogx¿ ;~rfng ul/Psf lyP . klxnf] k|of]usf] d'Vo p2]Zo ^ dlxgfsf] pd]/b]lv !@) 

lbg;Dd ljleGg :t/sf] sRrf k|f]l6g ;dfj]z ul/Psf] cfxf/ tyf df};dL ¿kdf pknAw 8fn]3fF; v'jfpFbf  

%)Ü af]o/ qm;la|8 / z'4 v/L afv|fsf] j[l4df kg]{ k|efjsf] d"NofÍg ug{' lyof] . o; cWoogdf k"0f{tM 

ofb[lR5sLs[t Ans l8hfOg k|of]u ul/Psf] lyof] / k|To]s pkrf/ tLg k6s bf]xf]of{OPsf] lyof] . bf];|f] cWoogdf 

;g\ @)!& b]lv @)@! ;Dddf clen]v ul/Psf tYofÍsf cfwf/df ljleGg u}/–cfg'j+lzs sf/sx¿n] kf7fkf7L 

tyf dfp afv|fsf] j[l4, k|hgg tyf aRrf pTkfbg ;DaGwL ljz]iftfx¿df kfg]{ k|efjsf] ljZn]if0f ul/Psf]  

lyof] . t];|f] k|of]udf !% dlxgfsf] pd]/;Dd kflnPsf z'4 v/L tyf v/L × af]o/ -%)Ü_ qm;la|8 afv|fsf sfsf{;  

ljz]iftf tyf df;'sf] u'0fx¿sf] d"NofÍg ul/Psf] lyof] . cWoogsf glthfx¿n] b]vfPcg';f/, ljleGg :t/sf]  

k|f]l6go'Qm cfxf/ k|of]u ubf{ j[l4df ;f+lVosLo ¿kdf pNn]vgLo leGgtf b]lvPg . tyflk, !*Ü l;lk  

;dfj]z ul/Psf] pkrf/df t'ngfTds ¿kdf /fd|f] j[l4 sfo{;Dkfbg k|fKt eof] . csf]{tkm{, cfg'j+lzs ;d"x, Aofpg] 

;+Vof, hGd k|sf/ tyf lnËn] j[l4 sfo{;Dkfbgsf ljleGg r/0fx¿df dxTjk"0f{ k|efj kf/]sf] b]lvof] . sfsf{;  

ljz]iftf tyf df;'sf u'0fx¿sf] ;Gbe{df, b'j} cfg'j+lzs ;d"xsf afv|fsf] df;'sf] /ªdf pNn]vgLo leGgtf  

b]lvPg . t/, z'4 v/L afv|fsf] df;' :jfbsf b[li6n] t'ngfTds ¿kdf pTs[i6 kfOof] . csf]{tkm{, v/L × af]o/ 

qm;la|8 afv|fsf] df;' sf]dntf / /l;nf]kgsf cfwf/df a9L ?rfOPsf] kfOof] . oL cWoogx¿sf lgisif{x¿n] 

z'4 v/L afv|fdf k|hgg Ifdtf tyf aRrf pTkfbg;DaGwL ljz]iftfx¿ pRr /x]sf] b]vfPsf] 5, h;n] o; 

hfltleq 5gf]6fTds k|hgg dfkm{t pNn]vgLo ;'wf/ ug{ ;lsg] ;Defjgf ;+s]t ub{5 . ;fy}, pko'Qm qm;la|l8ª 

/0fgLlt ckgfO{ af]o/sf] /Qmf+z %)Ü ;Dd sfod /fVbf sd j[l4 Ifdtf ePsf v/L afv|fsf] j[l4 sfo{;Dkfbgdf 

;'wf/ ug{ ;lsg] b]lvPsf] 5 .
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Evaluation of Early Cauliflower Varieties under Different Planting 
Dates with Phosphorus and Boron in the Kathmandu Valley of Nepal 

Navin Gopal Pradhan (HRT-03P-2017), PhD 2025 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Arvind Srivastava, PhD) 

Cauliflower is one of the most important commercial vegetable crops grown in Nepal. However, 
there is limited availability of information on early cauliflower open-pollinated varieties in the 
right season with desirable traits, especially under different doses of B and P. To address these 
issues, a study entitled "Evaluation of early cauliflower varieties under different planting dates 
with phosphorus and boron in the Kathmandu valley of Nepal" was conducted at the National 
Horticulture Research Centre, Khumaltar, Lalitpur, Nepal, during 2019 and 2020. The experiment 
was laid out in a randomized complete block design with 10 genotypes (Chinese, Sarlahi Deepali, 
Pusa Katiki, Taichun, Pusa Sarad, Terai 1, Terai 2, Agheni, Cold Queen, and Khumal Jyapu) 
planted on three distinct dates, i.e., 25th June, 15th July, and 5th August, at a 20-day interval with 
three replications. The findings indicated that planting dates had a significant effect on the growth 
and yield of cauliflower genotypes. Planting Sarlahi Deepali on 25th June showed significantly 
lower days to curd maturity (41 days after transplanting), but its yield was just 4.0 t ha-1, which 
was significantly lower than that of other genotypes. However, curd weight (438.6 g) and yield 
(27.4 t ha-1) were reported as the maximum in the Chinese genotype, and it also had a shorter 
curd maturity period (51 DAT). Chinese was therefore regarded as the best genotype for 25th 
June planting regarding yield and maturity days. Similarly, on the 15th July planting, even though 
the genotype Terai 2 had the shorter maturity days (44 DAT), its yield (14.6 t ha-1) was lower. In 
contrast, Cold Queen had the highest curd weight (560.8 g) and yield (35.1 t ha-1), but its maturity 
day (94 DAT) was significantly longer than that of the other genotypes. The curd weight and yield 
(546.7 g and 34.2 t ha-1) of the Chinese genotype were comparable to those of Cold Queen, and 
it also had a shorter maturity period (49 DAT), which was followed by Terai 1, whose maturity 
day was 48 DAT, a curd weight of 352.1 g, and a yield of 22.0 t ha-1. Likewise, on the 5th August 
planting, the genotype Terai 2 took the shortest period to mature (46 DAT), followed by Sarlahi 
Deepali (57) and Pusa Katiki (57), but yields of these genotypes were 10.7 t ha-1, 5.1 t ha-1, and 5.9 
t ha-1, respectively, which were significantly lower among the tested genotypes. Though the highest 
curd weight (842.1 g) and the maximum yield (52.6 t ha-1) were recorded with Cold Queen, it took 
the longest days to maturity significantly. Taichun followed Cold Queen in terms of yield with 44.9 
t ha-1, and it also had a significantly shorter maturity period as compared to Cold Queen. Therefore, 
Chinese, Terai 1, and Taichun can be recognized as early maturing genotypes having high production 
potential for 25th June, 15th July, and 5th August planting, respectively. Visual rating analysis of 
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cauliflower genotypes showed significant differences regarding color, appearance, compactness, 
and acceptability. On 25th June, significantly better color (8.7) and more attractive appearance (8) 
were recorded with Terai 1, while compactness (8.5) with Terai 2, and acceptability (7.8) was 
recorded with Chinese. Likewise, during 15th July planting, the highest color (9), compactness 
(8.8), and high preference (8.5) were found in Chinese, whereas attractiveness (9) was recorded 
as the maximum in Terai 2. Regarding the 5th August planting, Khumal Jyapu showed the best 
color (8.5), Terai 1 showed the very compact (9), whereas Chinese showed significantly more 
attractive (8.5), and highly preferred (8.7). Another experiment to understand the effect of different 
doses of boron and phosphorus on two genotypes of cauliflower was conducted at the National 
Horticulture Research Centre, Khumaltar, Lalitpur, Nepal, from June to December of 2019 and 
2020. The experiment was laid out in a factorial randomized complete block design with sixteen 
different doses of phosphorus and boron with two different genotypes of cauliflower (Chinese and 
Sarlahi Deepali). The two-year pooled results showed that the genotypes had significant effects on 
maturity days, area cover, plant height, leaf number, root weight, shoot weight, curd diameter, curd 
height, curd weight, and yield. The different doses of phosphorus and boron had significant effects 
on area cover, plant height, shoot weight, and curd weight, while having non-significant effect on 
maturity days, number of leaves, root weight, curd diameter, curd height, and yield. Likewise, the 
interaction effect between cauliflower genotypes and different levels of phosphorus and boron was 
found non-significant on most of the characters studied.

g]kfndf x'g] Joj;flos afnL dWo sfpnL Ps dxTjk"0f{ afnL xf] . sfpnLsf] v'Nnf ;]lrt cuf}6] hftx?sf] 
ljsf; ;+u} nufpg] ;do / pTkfbsTj a9fpgsf] nfuL kmf]:kmf]/; / af]/f]gsf] Go"g hfgsf/L ePsf] sf/0f o; 
cg';Gwfg cuf8L a9fO{Psf] xf] . sfpnLsf] cuf}6] hft klxrfg ug]{ p2]Zon] /fli6«o afujfgL cg';Gwfg s]G›, 
v'dn6f/, nlntk'/df c;f/ @)&^ b]lv k'; @)&& ;Dd nuftf/ b'O{ jif{ Pp6f :ynut cg';Gwfg ul/of] . 
pQm cg';Gwfgdf sfpnLsf !) j6f lhgf]6fO{kx¿ -rfO{lgh, k';f sfltsL, ;nf{xL bLkfnL, 6fO{r'g, k';f ;/b, 
cw]gL, t/fO{–!, t/fO{–@, v'dn Hofk" / sf]N8 sÞ'O{g_ nfO{ ltg km/s ;dodf -c;f/ !), ;fpg ! / ;fpg 
@!_ nufpFbfsf] k|efj d"NofÍg ug{ k"0f{ clgoldt Ans 9fFrfdf -cf/l;lal8_ t]x]¥ofP/ lj?jf nufO{Psf] lyof] . 
o; cg';Gwfgsf] glthf cg';f/ nufpg] ;don] sfpnLsf] j[l4 / pTkfbgdf ;sf/fTds c;/ u/]sf] b]lvof] . 
To;}u/L d"NofÍg ul/Psf ;a} hftx¿n] pTkfbg / pTkfbg;Fu ;DjlGwt ljleGg tYofÍx¿df pNn]Vo c;/ 
u/]sf] klg kfO{Psf] lyof] . c;f/ !) ut] nufO{Psf] k/LIf0fdf ;nf{xL bLkfnLsf] afnL lng] cjlw ;a}eGbf 
sd -a]gf{ ;f/]sf] $% lbg kl5_ ePtf klg o;sf] pTkfbsTj ;a} eGbf yf]/} -$ 6g÷x]=_ dfq e]l6of] t/ oxL 
;dodf nufPsf] rfO{lgh lhgf]6fO{ksf] uf]eLsf] cf}ift tf}n -$#*=^ u|fd_ / pTkfbsTj @&=$ 6g÷x]=_ cGo 
hft eGbf w]/} b]lvof] / afnL lng] cjlw klg cGo hftsf] t'ngfdf sd e]l6of] -a]gf{ ;f/]sf] %! lbg_ . To;}n] 
lhgf]6fO{k rfO{lghsf] pTkfbg a9L / afnL lng] ;do 5f]6f] x'g] ePsfn] c;f/ !) ut] a]gf{ /fVbf ;a} eGbf 
pko'Qm b]lvof] . o;}u/L !) j6f lhgf]6fO{kx¿nfO{ ;fpg ! ut] nufpFbf t/fO{–@ sf] afnL lng] cjlw ;a}eGbf 
sd -$$ lbg_ b]lvPtf klg o;sf] pTkfbg -!$=^ 6g÷x]=_ cGo hftsf] t'ngfdf lgs} sd e]l6of] . To;}u/L 
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;f]xL ;dodf nufPsf] lhgf]6fO{k sf]N8 sÞ'O{gsf] uf]eLsf] tf}n -%^)=* u|fd_ / pTkfbg #%=! 6g÷x]= ;a}eGbf 
a9L b]lvPtf klg o;sf] afnL lng] ;do lgs} nfdf] -a]gf{ ;f/]sf] ($ lbg_ ePsf] x'gfn] of] hftsf] a}slNks 
hft rfO{lgh / t/fO{–! /x]sf] b]lvG5 h;sf] uf]eLsf] tf}n qmdzM %$^=& u|fd / #%!=@ u|fd, pTkfbsTj 
qmdzM #$=@ 6g÷x]= / @@ 6g÷x]= / afnL lng] ;do qmdzM $( lbg / $* lbg /x]sf] lyof] . o;}u/L !) j6f 
lhgf]6fO{kx¿nfO{ ;fpg @! ut] nufpFbf t/fO{–@ sf] afnL lng] cjlw ;a}eGbf sd -$^ lbg_ b]lvof] / of] 
;+u;u} ;nf{xL bLkfnL / k';f sfltsLsf] afnL lng] cjlw %& lbg /x]sf] e]l6of] t/ oL ;a} hftsf] pTkfbsTj 
eg] cGo hftsf] eGbf lgs} sd qmdzM !)=& 6g÷x]=, %=! 6g÷x]= / %=( 6g÷x]= e]l6of] . oBkL lhgf]6fO{k 
sf]N8 sÞ'O{gsf] uf]eLsf] tf}n -*$@=! u|fd_ / pTkfbg %@=^ 6g÷x]= ;a}eGbf a9L b]lvPtf klg o;sf] afnL 
lng] ;do w]/} /x]sf] e]l6of] . To;}u/L ;f]xL ;dodf nufPsf] lhgf]6fO{k 6fO{r'gsf] uf]eLsf] tf}n / pTkfbg 
$$=( 6g÷x]= ePsf] x'gfn] of] hftnfO{ ;fpg @! ut] nufpgsf] nfuL pko'Qm b]lvof] . t;y{ o; k/LIf0faf6 
c;f/ !), ;fpg ! / ;fpg @! ut] Aof8 /fVgsf] nfuL qmdzM rfO{lgh, t/fO{–! / 6fO{r'g pko'Qm b]lvP / 
oL hftnfO{ cfuf}6] hftsf] ?kdf l;kmfl/z ug{ ;lsg] b]lvof] . pkef]Qmf :jLsfo{ k/LIf0fsf] nfuL Ps km/s 
k/LIf0f ;+rfng ul/Psf] lyof], pQm k/LIf0fdf !) j6f lhgf]6fO{kx?sf] km/s–km/s pQm k/LIf0fdf !) j6f 
lhgf]6fO{kx?sf] km/s–km/s nufpg] ;dodf uf]eLsf] /+u, vlbnf]kgf, :j¿k / :jLsfo{tf dfkg ul/Psf] lyof] . 
c;f/ !) ut] /f]k]sf] sfpnLsf] :jLsfo{ k/LIf0faf6 uf]eLsf] /+u -*=& :s]n_ / :j¿k -* :s]n_ t/fO{–! df 
b]lvof] eg] vlbnf]kgf -*=% :s]n_ t/fO{–@ df b]lvof] . To;}u/L c;f/ !) ut] /f]k]sf] sfpnLsf] hft dWo 
;a}eGbf w]/} :jLsfo{tf -&=* :s]n_ lhgf]6fO{k rfO{lghdf b]lvof] . ;fpg ! ut] /f]k]sf] k/LIf0faf6 uf]eLsf] /+u 
-( :s]n_, vlbnf]kgf -*=* :s]n_ / :jLsfo{tf -*=% :s]n_ lhgf]6fO{k rfO{lghdf e]l6of] eg] :j¿k -( :s]n_ 
t/fO{–@ df b]lvof] . To;}u/L ;fpg @! ut] /f]k]sf] sfpnLsf] :jLsfo{ k/LIf0faf6 uf]eLsf] /+u ;a}eGbf w]/} -*=% 
:s]n_ v'dn Hofk" hftdf b]lvof] eg] vlbnf]kgf -( :s]n_ t/fO{–! ;fy} :j¿k -*=% :s]n_ / :jLsfo{tf -&=* 
:s]n_ ;a}eGbf w]/} lhgf]6fO{k rfO{lghdf b]lvof] . sfpnLsf b'O{ hftx? rfO{lgh / ;nf{xL bLkfnLdf af]/f]g / 
kmf]:kmf]/f];sf] ljleGg dfqfn] pTkfbg / pTkfbsTjdf ug]{ c;/sf] k|efj x]g{ yk Pp6f k/LIf0f @)@!(–@)@) 
nuftf/ @ jif{ ;+rfng ul/Psf] lyof] . pQm cg';Gwfgdf s'n !^ j6f pkrf/x? b'O{ sf/s k"0f{ clgoldt 
Ans 9fFrfdf -cf/l;lal8_ t]x]¥ofP/ ul/Psf] lyof] . b'O{ jif{sf] cg';Gwfgsf] glthf cg';f/ b'O{j6f hftsf] 
k|d'v c;/ afnL lng] cjlw, af]6sf] km}nfj6, af]6sf] prfO{, kftsf] ;+Vof, h/fsf] tf}n, 8fF7sf] tf}n, uf]lesf] 
Aof;, uf]eLsf] prfO{, uf]lesf] tf}n / pTkfbsTjdf ;sf/fTds b]lvof] t/ af]/f]g / kmf]:kmf]/f];sf] ljleGg dfqfn] 
sfpnLsf] af]6sf] km}nfj6, af]6sf] prfO{, 8fF7sf] tf}n / uf]eLsf] tf}ndf ;sf/fTds c;/ u/]sf] b]lvof] t/ afnL 
lng] cjlw, kftsf] ;+Vof, h/fsf] tf}n, uf]eLsf] Aof;, uf]eLsf] prfO{ / pTkfbsTjdf ;sf/fTds c;/ u/]sf] 
b]lvPg . To;}u/L sfpnLsf hftdf af]/f]g / kmf]:kmf]/f];sf] ljleGg dfqfsf] cGt/lqmofn] k/LIf0f ul/Psf ;a} 
tYof+sdf ;sf/fTds c;/ u/]g .
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Performance of Cauliflower (Brassica oleracea var. botrytis) under 
Organic Nitrogen Management Practices at Dang, Nepal 

Manoj Basnet (HRT-01P-2020), PhD 2025 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Arvind Srivastava, PhD) 

Cauliflower (Brassica oleracea var. botrytis L.) is an important vegetable crop in Nepal. Both 
open-pollinated (OP) and hybrid cauliflower cultivars are commonly available in the market. 
Hybrid cultivars are superior to OP in terms of yield, and OP is superior to hybrids in premium 
market price. This has created a dilemma for the Nepalese farmers in selecting the location-specific 
cultivar. Similarly, farmers are using chemicals haphazardly in the name of increased production, 
which has exacerbated soil fertility. Thus, there is a need to improve the qualitative yield of 
cauliflower through the selection of the best OP and hybrid cvs. along with appropriate nitrogen 
sources for organic cauliflower production. Two separate field experiments for OP cultivars 
(Terai-1, Kathmandu Local, Aghani, Khumal Jyapu, Terai-2, and Aghani) and hybrid cultivars 
(Snow Crown, Super White Top, Snow Best, Rami, and Damy) were carried out in a Completely 
Randomized Block Design (RCBD) during September to December in four replications. These 
experiments were conducted in two consecutive years of 2021 and 2022 at Dang, Nepal. Cultivars’ 
performances were evaluated on vegetative growth, phenology, yield, and quality attributes. In OP 
cultivars, significantly, the maximum biological yield (46.33 t/ha), economic yield (21.89 t/ha), 
and harvest index (47.33) were recorded in cv. Khumal Jyapu followed by the Aghani cultivar. In 
hybrid cultivars, significantly maximum biological yield (51.67 t/ha) and economic yield (27.41 
t/ha) were recorded in cv. Super White Top, while the maximum harvest index (58.14%) was in cv. 
Snow Crown. Based on the first two years of experimentation, the best performing OPs (Khumal 
Jyapu and Aghani) and hybrid cultivars. (Super White Top and Snow Crown) were tested further 
for their performance in different organic nitrogen sources. Selected cultivars were assigned as 
sub-plot factor and sources of nitrogen (100% N from poultry manure, vermi-compost, farm yard 
manure, and urea) as main plot factor in split plot design with four replications during September 
to December of two consecutive years of 2023 and 2024 at Dang. The maximum biological 
yield (48.22 t/ha), economic yield (26.28 t/ha), and harvest index (54.38%) were recorded in 
100% nitrogen from poultry manure. Moreover, a hybrid. Super White Top showed significantly 
maximum biological yield (54.74 t/ha) and economic yield (29.48 t/ha), whereas maximum harvest 
index (57.24%) was recorded in cvs. Snow Crown respectively. Khumal Jyapu cultivar supplied 
with 100% nitrogen from vermicompost showed the maximum residual soil nitrogen (0.2748%). 
Therefore, from this study, it was found that Khumal Jyapu (OP) and Super White Top (hybrid) 
cultivars supplied with 100% nitrogen from poultry manure performed best and is recommended 
for organic cauliflower production.      
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g]kfndf sfpnL Ps dxTjk"0f{ t/sf/L afnL xf] . g]kfnL ahf/df sfpnLsf v'Nnf ;]lrt / j0f{z+s/ hftx¿ 
;lhn} pknAw 5g\ . pTkfbgsf] lx;fan] j0f{z+s/ hft v'Nnf ;]lrt hfteGbf pTs[i6 x'G5 eg], v'Nnf ;]lrt 
hftsf] ahf/ d"No j0f{z+s/ hfteGbf a9L x'G5 . o;n] g]kfnL ls;fgx¿df´ :yfg ljz]if cg';f/ pko'Qm 
hft 5gf]6 ug{ låljwf pTkGg u/fPsf] 5 . To:f}u/L, ls;fgx¿n] pTkfbg a9fpg] gfddf /f;folgs dnx¿ 
clgolGqt ¿kdf k|of]u ul//x]sf 5g\ h;n] df6f]sf] pj{/fzlQmdf lu/fj6 NofPsf] 5 . To;}n], pko'Qm v'Nnf 
;]lrt / j0f{z+s/ hftsf] 5gf]6 ;lxt k|fËfl/s sfpnL pTkfbgsf nfuL pko'Qm gfO6«f]hg ;|f]t k|of]u u/L 
sfpnLsf] u'0ffTds pTkfbg ;'wf/ ug{ cfjZos 5 . To;} cg'?k bfË lhNnfsf] t'n;Lk'/df O{=;+= @)@) b]lv 
@)@! ;Dd b'O{ jf]6f 5'§f–5'§} hftLo 5gf}6 cGtu{t v'Nnf ;]lrtsf kfFr hft -sf7df8f}+ :yflgo, v'dn Hofk', 
c3gL, t/fO{–! / t/fO{–@_ / j0f{z+s/sf kfFr hftdf -:gf] qmfpg, ;'k/ x|jfO{6 6k, :gf] j]i6, /]dL / 8dL_ 
cf/l;la8L ljlwdf cWoog ul/Psf] lyof] . b'a} hftLo 5gf}6 cWoogdf jg:klts j[l4, km]gf]nf]hL, pTkfbg / 
u'0f:t/sf cfwf/df hftx?sf] d'NofÍg ul/Psf] lyof] .  v'Nnf ;]lrt hftLo 5gf}6 cWoog cGtu{t ;a} eGbf 
a9L jfg:klts pTkfbg -$^=## 6g k|lt x]S6/_, ahf/ of]Uo pTkfbg -@!=*( 6g k|lt x]S6/_ / xfe]{i6 O{G8]S; 
-$&=##_ v'dn Hofk'sf] sfpnLdf kfOPsf] lyof] . To;}u/L j0f{z+s/ hftLo 5gf}6 cWoog cGtu{t ;a} eGbf 
a9L jfg:klts pTkfbg -%!=^& 6g k|lt x]S6/_ / ahf/ of]Uo pTkfbg -@&=$! 6g k|lt x]S6/_ ;'k/ x|jfO{6 
6kdf / ;a} eGbf a9L xfe]{i6 OG8]S; -%*=!$Ü_ :gf] qmfpg hftdf kfOPsf]  lyof] . b'O{ jf]6f 5'§f–5'§} hftLo 
5gf}6 cWoog cGtu{t pTs[i6 b'O{ v'Nnf ;]lrt -v'dn Hofk' / c3gL_ / j0f{z+s/ -;'k/ x|jfO{6 6k / :gf] 
qmfpg_ sfpnLsf hftnfO{ ;xfos Kn6 / gfO{6«f]hgsf] ;|f]tnfO{ -s'v'/fsf] dn, u8\of}n] dn, uf]7] dn, l;kmfl/z 
o'l/of dn_ d'Vo Kn6 dfgL :KnL6-Kn6 l8hfO{gdf O{=;+= @)@# b]lv @)@$ ;Dd k|fËfl/s sfpnL pTkfbg 
;DalGw cWoog ul/Psf] lyof] . k|fËfl/s k/LIf0fdf s'v'/fsf] dn k|of]u ubf{ ;a}eGbf a9L jfg:klts pTkfbg 
-$*=@@ 6g k|lt x]S6/_, ahf/ of]Uo pTkfbg -@^=@* 6g k|lt x]S6/_ / xfe]{i6 O{G8]S; -%$=#*Ü_ kfOPsf] 
lyof] . To;}u/L ;'k/ x|jfO{6 6k hftdf ;a}eGbf a9L jfg:klts pTkfbg -%$=&$ 6g k|lt x]S6/_ / ahf/ 
of]Uo pTkfbg -@(=$* 6g k|lt x]S6/_ kfOPsf] lyof] eg] :gf] qmfpgdf ;a}eGbf a9L xfe]{i6 O{G8]S; -%&=@$Ü_ 
kfOPsf] lyof] . To;}u/L u8\of}n] dn / v'dn Hofk' hftsf] ;+of]hgdf sfpnL pTkfbg ubf{ ;a}eGbf a9L 
gfO{6«f]hg -)=@&$*Ü_ sfpnL pTkfbg kZrft klg pQm df6f]df k'gM;+lrt ePsf] kfOPsf] lyof] . o;y{, o; 
cg';Gwfgaf6 s'v'/fsf] dn k|of]u u/L v'dn Hofk' / ;'k/ x|jfO{6 6k hftx?sf] pTkfbgdf pTs[i6 k|efjsf/Ltf 
b]lvPsf]n] s[ifs ju{df k|fËfl/s sfpnL pTkfbgsf NffuL ;f]xL cg';f/ ;'emfj k|bfg ug{ ;lsG5 . 
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Evaluation of Tillage Methods, Crop Residue Management, Seed Rates, and Site-
Specific Nutrient Management on Growth and Yield of Wheat at Bhairahawa, Nepal

Mathura Yadav(AGR-02P-2017), PhD 2025 
Department of Agronomy

(Chairperson of the Advisory Committee: Prof. Shrawan Kumar Sah, PhD)

Tillage, residue management, seed rate, and nutrient management affect crop growth, yield 
attributes, yield, soil health, and economics of wheat. Optimization of these resources can enhance 
yield, profitability and sustainability of wheat. Three field experiments were carried out separately 
in the winter seasons of 2018/19 and 2019/20 at the National Wheat Research Program (NWRP), 
Bhairahawa, Rupandehi, Nepal, to evaluate the effect of tillage methods, residue management, 
seed rates, and site-specific nutrient management on the yield of wheat. The first experiment was 
conducted in a strip-split plot design in which three tillage methods (conventional tillage, rotary 
tillage, and zero tillage) were allotted in the vertical plots, two residue levels (residue removal 
and residue retention of 30 cm) in the horizontal plots, and three seed rates (80, 120, and 160 kg 
ha-1) in sub-plots with three replications. The second experiment was conducted in a randomized 
complete block design (RCBD) with five replications to determine the indigenous nutrients 
supplying capacity of the soil. The treatments were imposed by omission of nitrogen, phosphorus, 
and potash from an adequate supply of all nutrients. Based on the indigenous nutrient supplying 
capacity of soil, site specific dose of N, P2O5, and K2O were calculated. The third experiment was 
conducted to compare site-specific nutrient dose (N, P2O5, and K2O) with farmers' dose, national 
recommended dose, nutrient expert dose, research recommended dose, site-specific N, P2O5, K2O 
with Zn and B on yield and yield attributes of wheat. The result of the first experiment revealed 
that the grain yield of wheat was significantly higher in zero tillage (3870 and 3600 kg ha-1) as 
compared with conventional tillage (3466 and 3248 kg ha-1) and rotary tillage (3186 and 3022 kg 
ha-1) in 2018/19 and 2019/20, respectively. Higher seed rate of 160 kg ha-1 produced significantly 
higher grain yield of wheat (3637 kg ha-1) as compared with 80 (3367 kg ha-1) and 120 (3519 kg ha-

1) kg seed rates ha-1 in 2018/19. It was also significantly higher grain yield in 160 kg ha-1 seed rate 
as compared with 80 kg ha-1, but at par with 120 kg ha-1 seed rates in 2019/20. The gross income, 
net income, and B:C ratio were higher in zero tillage than conventional tillage and rotary tillage, 
whereas gross income and net income were statistically similar between 120 and 160 kg ha-1 
seed rate but higher than 80 kg ha-1. There were no significant differences in the B:C ratio among 
the different seed rates used in the experiment. The result of the second experiment was used to 
calculate the site-specific nutrient doses of N, P2O5, and K2O. The third experiment result revealed 
that wheat yield was significantly higher with site-specific nutrient dose as compared with farmer's 
dose, national recommended dose, and nutrient expert dose, but was statistically similar with 
research recommended dose and site-specific nutrient dose with Zinc and Boron. The research 
concludes that zero tillage, use of seed rates of 120 kg ha-1 and applying site-specific nutrient or 
research-recommended nutrient dose can enhance wheat yield and profitability of wheat farming 
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in the Terai region of Nepal. Further, residue retention, though not significant, showed increasing 
soil organic carbon and reducing bulk density. It seems that residue retention would be beneficial 
for soil health in the long run.

u+x' v]tLdf hf]tfO{sf] lalw, afnLsf] cjz]if Aoj:yfkg, lap b/ / dnvfb Aoj:yfkgn] afnLsf] a[l¢ lasf;, 
pAhgL, df6f]sf] :jf:Yo / cfly{s kIfdf c;/ ub{5 . oL ;|f]tx?sf] plrt Joj:yfkgn] u+x'sf] pAhgL a[l¢, 
gfkmfd'ns / lbuf]kg agfpg ;lsG5 . /fli6«o u+x'afnL cg';Gwfg sfo{s|d, e}/xjf, ?kGb]xL, g]kfndf ;g\ 
@)!*÷!( / @)!(÷@) sf] lxpb dlxgfdf hf]tfO{sf] lalw, afnLsf] cjz]if Joj:yfkg, lapb/ / :yfg–
laz]if dnvfb Joj:ykgsf] k|efj kTtf nufpg ltg j6f kl/If0fx? ;+rfgn ul/Psf] lyof] . h;df ltg j6f 
hf]tfO{sf] lalwx?nfO{ -k/Dk/fut hf]tfO{, /f]6/L hf]tfO{ / z"Go hf]tfO{_ el6{sn Kn6df -7f8f] Kn6df_ b'O{j6f 
afnL cjz]ifsf] :t/ -cjz]if x6fpg] / #) ;]G6Lld6/sf] cjz]if /fVg]_ xl/h]G6n Kn6 -t];f]{ Kn6_ / ltg lap 
b/x?nfO{  -*), !@) / !^) s]=hL= k|lt x]S6/_ ;a Kn6df -pk–Kn6df_ /fv]/ ltg k6s k'g/fj[lt ul/Psf] 
lyof] . bf];|f] kl/If0fdf u+x' afnLdf df6f]sf] kf]ifs tTjx? -gfO{6«f]hg, km:kmf]/; / kf]6f;_ cfk'lt{ ug]{ Ifdtf 
lgwf{/0f ug{ /}g8f]dfOh s|Dkln6 Ans l8hfOgdf kf+r k6s k'g/fj[lt ul/ ;+rfng ul/Psf] lyof] . h;df 
k|ofKt dfqfdf k|of]u ul/Psf] ;a} kf]ifs tTjx? Aff6 s|dzM gfO6«f]hg, km:kmf]/; / kf]6f; nfO{ lgsflnPsf] 
-lgif]w ul/Psf]_ lyof] . df6f]sf] kf]ifs tTj cfk"lt{ ug]{ Ifdtfsf] cfwf/df gfO{6«f]hg, km:kmf]/; / kf]6f;sf] 
:yfg laz]if dfqf u0fgf ul/Psf] lyof] . t];|f] kl/If0fdf :yfg laz]if kf]ifs -gfO{6«f]hg, km:kmf]/; / kf]6f;_ ;+u 
s[ifssf] dnvfb dfqf, /fli6«o l;kmfl/; dnvfb dfqf, Go"l6«oG6  ljz]if1 dfqf cg';Gwfgn] l;kmfl/; ul/Psf] 
dnvfb dfqf / lh+s tyf af]/g ;lxt :yfg laz]if dnvfb dfqf -gfO{6«f]hg, km:kmf]/; / kf]6f;_ sf] t'ngf 
/}g8f]dfOh s|Dkln6 Ans l8hfOg, rf/ k6s k'g/fa[lt ul/ ;+rfng ul/Psf] lyof] . klxnf] kl/If0fsf] glthfn] 
z"Go hf]tfO{ -#*&) / #^)) s]hL k|lt x]S6/_ sf] u+x'sf] pAhgL k/Dk/fut hf]tfO{ -#$^^ / #@$* s]hL 
k|lt x]S6/_ / /f]6/L hf]tfO{ -#!*^ / #)@@ s]hL k|lt x]S6/_ eGbf tYof+sLo ?kdf b'j} aif{ -;g\ @)!*÷!( / 
@)!(÷@)_ df a9L pAhgL k|fKt eof] . ;g\ @)!*÷!( df aLp b/ *) -##^& s]hL k|lt x]S6/_ / !@) -#%!( 
s]hL k|lt x]S6/_ lsu|f k|lt x]S6/sf] t'ngfdf  !^) lsnf]u|fd x]S6/ aLp b/n] u+x'sf] -#^#& s]hL k|lt x]S6/_ 
pTkfbgdf a9L kfOof] . hjsL ;g\ @)!(÷@) df !^) lsnf]u|fd k|lt x]S6/ aLp b/n] *) lsnf]u|fd x]S6/ aLp 
b/ eGbf a9L pTkfbg lbPsf] kfOof]  t/ !@) lsnf] u|fd k|lt x]S6/ aLpsf] t'ngfdf pTkfbg ;dfg lyof] . 
s'n cfDbfgL, z'¢ cfDbgL / gfkmf M nfut cg'kft k/Dk/fut hf]tfO{ / /f]6/L hf]tfO{ t'ngfdf z"Go hf]tfO{df 
a9L lyof] . hals s'n cfDbfgL / v'b cfDbgL !@) / !^) lsnf]u|fd x]S6/ aLp b/sf] aLrdf tYof+sLo ?kdf 
;dfg lyof] t/ *) lsnf]u|fd x]S6/ aLp b/ eGbf a9L lyof] . kl/If0fdf k|of]u ul/Psf ljleGg aLp b/x? 
aLr gfkmf M nfut cg'kftdf leGgtf lyPgg\ . bf];|f] kl/If0fsf] glthf gfO6«f]hg, km:kmf]/; / kf]6f;sf] :yfg–
laz]ifdfqf dfkg ug{ k|of]u ul/Psf] lyof] . t];|f] kl/If0fsf] glthfdf s[ifsn] k|of]u ug]{ dnvfb dfqf, /fli6«o 
l;kmfl/; dnvfb dfqf / Go'6l/oG6 ljz]if1 dnvfb dfqf eGbf :yfg laz]if dnvfb -gfO6«f]hg, km:kmf]/; 
/ kf]6f;_ sf] k|of]udf u+x'sf] pTkfbg a9L kfOof] t/ cg';Gwfgn] l;kmfl/; ul/Psf] dnvfb dfqf, lh+s / 
af]/g ;lxt :yfg–laz]if dnvfb dfqf -gfO6«f]hg, km:kmf]/; / kf]6f;_ ;+u tYof+sLo leGgtf lyPg . ;+rfng 
ul/Psf] kl/If0fx?sf] glthfsf] cfwf/df z"Go hf]tfO{ !@) lsnf] x]S6/sf] aLpsf] b/sf] k|of]u / :yfg–laz]if 
dnvfbsf] k|of]u jf cg';Gwfgn] l;kmfl/; u/]sf] dnvfb k|of]u ul/ g]kfnsf] t/fO{ If]qdf u+x'sf] pTkfbg a[l¢, 
gfkmf / lbuf]kg a9fpg ;S5 eGg] lgisif{ lgsfNg ;lsG5 . afnL cjz]if k|of]un] df6f]sf] h}las sfj{g ;'wf/ 
u/]/ / Ans 3gTj 36fP/ df6f]sf] :jf:Yodf ;sf/fTs k|efj b]vfof] . afnL cjz]if k|of]un] df6f]sf] :jf:Yodf 
lbw{sflng nfe x'g] b]lvG5 . 
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Efficacy of Nanobubble Application to Improve 
Aquaculture Practice in Nepal 

Hare Ram Devkota (AQU-01P-2017), PhD 2025 
Department of Aquaculture 

(Chairperson of the Advisory Committee: Prof. Dilip Kumar Jha, PhD) 

The increase in the consumer demand for live fish has exposed both technical and managerial 
issues in traditional aquaculture systems and fish transport technologies. In general, insufficient 
dissolved oxygen in water, levels of stress in fish, and high mortality rates indicate that existing 
technologies must be improved. Taking into account all these challenges, this study has searched 
for a promising multidimensional solution to improve oxygen management, fish productivity, and 
quality. This study evaluated the solubility, stability, and practical applicability of nanobubbles 
generated from oxygen, ozone, and air in water. The study compared conventional aeration 
systems with an oxygen nanobubble system, which increased dissolved oxygen levels in water by 
64-68%, and elevated oxygen levels were maintained for 24 hours. The study also found that the 
average blood glucose level was 86.00±6.48 mg/dL, which indicated that a significant decrease 
is beneficial for the physical condition of the fish. A 180-day trout culture experimental study 
conducted at the Rainbow Trout Center in Dhunche, Rasuwa, showed that the use of nanobubbles 
increased productivity by 38.7%, reaching 25.86±3.65 kg/m², whereas productivity under the 
normal water system was limited to 18.63±3.65 kg/m². Economic analysis further revealed that 
the benefit-to-cost ratio increased from 1.24 to 1.59, indicating that the technology is economically 
beneficial. In addition, another transportation trial involving 3,000 trout fries, survival reached 
93.3±0.01% with the application of oxygen nanobubbles, compared to only 90.3±1.0% under 
conventional aeration systems. In another laboratory experiment, nanobubble application reduced 
the amount of geosmin by 50%. These results indicate that nanobubble technology enables holistic 
improvements in dissolved oxygen, fish productivity, stress reduction, and quality of table fish. 
It represents a promising option for water-scarce regions, live fish supply chains, and sustainable 
aquaculture development.

hLljt df5fk|lt pkef]Qmfsf] tLj| ¿kdf al9/x]sf] dfun] k/Dk/fut dT:okfng k|0ffnL / df5f 9'jfgL k|ljlwdf 
/x]sf ulDe/ k|fljlws / Joj:yfksLo l;dfx¿ :ki6 ¿kdf phfu/ u/]sf] 5 . ljz]iftM kfgLdf kof{Kt dfqfdf 
3'lnt clS;hgsf] cefj, df5fdf x'g] pRr :t/sf] tgfj, / To;;Fu ;DalGwt pRr d[To'b/n] xfn k|rngdf 
/x]sf k|ljlwx¿ lb3{sfnLg ¿kdf lbuf] gePsf] ;+s]t u/]sf 5g\ . oL r'gf}tLx¿nfO{ dWogh/ ub}{, o; 
cWoogn] gfgf]aan k|ljlwnfO{ ax'cfoflds pkof]usf] ¿kdf d"NofÍg u/L clS;hg Joj:yfkg, pTkfbsTj 
tyf pTkfbg u'0f:t/ ;'wf/ ug]{ ;Defjgfsf] vf]hL u/]sf] 5 . o; qmddf clS;hg, cf]hf]g tyf xfjfaf6 pTkGg 
gfgf]aanx¿sf] kfgLdf 3'ngzLntf, :yfloTj tyf ltgsf] Jofjxfl/s pkof]lutfsf] d"NofÍg ul/Psf] lyof] . 
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clS;hg gfgf]aan k|of]u ubf{ k/Dk/fut P/];g k|0ffnLsf] t'ngfdf kfgLdf 3'lnt clS;hgsf] :t/ ^$–^*Ü 
n] pNn]vgLo ¿kdf j[l4 ePsf] kfOof], / k|fKt clS;hg :t/ sl/a @$ 306f;Dd l:y/ ¿kdf sfod /Xof] . 
gfgf]aano'Qm kfgLdf df5f /xFbf  /utdf Un'sf]hsf] cf};t dfqf @^=((±^=%$ PdhL÷8LPn dfkg ePsf]n], 
df5fsf] tgfj pNn]vgLo ¿kdf sd ePsf] b]lvof], h'g df5fsf] zf/Ll/s cj:yfsf] b[li6n] ;sf/fTds ;"rs 
xf] . /f;'jf lhNnfsf] w'Gr] l:yt /]Daf] 6«fp6 cg';Gwfg s]G›df ;+rfng ul/Psf] !*) lbg] k|of]ufTds cWoogn] 
xfjf gfgf]aan k|of]u ul/Psf] /]:j]df  #*=&Ü n] j[l4 eO{ @%=*^±#=^% k|lt ju{ ld6/ k'u]sf] b]lvof], eg] 
;fdfGo kfgL k|0ffnLdf of] !*=^#±#=^% k|lt ju{ ld6/df l;ldt /Xof] . cfly{s ljZn]if0fn] klg gfgf]aan 
k|ljlw ckgfpFbf nfeMnfut cg'kft !=@$ af6 a9]/ !=%( k'u]sf] lyof], h;n] of] k|ljlw Jofj;flos ¿kdf 
;d]t cfsif{s x'g] ;+s]t ub{5 . yk ¿kdf, #,))) 6«fp6 e'/f k|of]u ul/Psf] lhljt df5f 9'jfgL k/LIf0fdf 
clS;hg gfgf]aan k|of]u ubf{ (#=#±)=)!Ü afFRg]b/ xfl;n eof], h'g k/Dk/fut clS;hg P/];g k|0ffnLsf] 
()=#±!=)Ü afFRg]b/ eGbf pRr lyof] . k|of]uzfnfut cj:yfx¿df ul/Psf] Ps csf]{ k/LIf0fn] gfgf]aan 
k|of]uaf6 lhof]l:dg gfds of}lussf] dfqf sl/a %)Ü n] sd b]lvof], h'g df5fdf x'g] df6f]sf] uGwsf] k|d'v 
sf/s dflgG5 . o;/L, gfgf]aan k|ljlwn] pTkfbgsf] u'0f:t/ ;'wf/ ug{ dxTjk"0f{ e"ldsf v]Ng ;Sg] k|dfl0ft 
ePsf] 5 . ;du|df, oL ;a} glthfx¿n] gfgf]aan k|ljlw clS;hg Joj:yfkg, df5fsf] tgfj Go"lgs/0f, 
pTkfbsTj j[l4, lhljt df5f 9'jfgLdf afFRg]b/ j[l4, tyf uGw h:tf u'0f:t/Lo kIf ;'wf/ ug{ ;Sg] / Plss[t 
;dfwfgsf ¿kdf :yflkt x'g;Sg] b]lvof] . ljz]if u/L o; cWoogsf] lgisif{n] kfgLsf] cefj x'g] If]qx¿, 
lhljt df5f cfk"lt{ >[+vnf tyf lbuf] dT:okfng k|0ffnL pkof]u ug{ rfxg] Jofj;flosf nfuL] gfgf]aan k|ljlw 
cfzfhgs /x]sf] b]vfpb5 . 
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Performance of Beetroot (Beta Vulgaris L.) Varieties Under 
Different Management Practices in Sindhuli, Nepal 

Madhav Dhital (HRT-05P-2017), PhD 2025 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Moha Dutta Sharma, PhD) 

Beetroot is an important root vegetable crop in Nepal; however, its production and productivity 
remain low due to the lack of suitable varieties and optimum sowing date, plant spacing, and 
nitrogen fertilizer management.” Therefore, a series of field experiments were conducted at 
Kapilakot, Sindhuli, Nepal, from 2019/2020 to 2021/2022 to assess the performance of beetroot 
varieties under different management practices for improving growth, yield, and quality. In the 
first experiment, nine beetroot varieties-‘Detroit Dark Red’, ‘Jhelum’, ‘Action’, ‘Ruby Red’, 
‘Ruby Queen’, ‘Maharaja’, ‘Madhur’, ‘Red Express-505’, and ‘Bikores’ were evaluated using a 
randomized complete block design (RCBD) with four replications. The second experiment was 
laid out in a two-factor RCBD with four replications to determine the effect of sowing dates 
(October 15, November 1, and November 15) and varieties (‘Action’, ‘Madhur,’ and ‘Ruby Red’). 
“The third experiment was carried out in a two factorial RCBD with three replications to determine 
the effect of spacings i.e. 45 cm x 5 cm, 45 cm x 10 cm and 45 cm x 15 cm and levels of nitrogen 
i.e. 80 kg N ha-1, 100 kg N ha-1, 120 kg N ha-1, 140 kg N ha-1 and 160 kg N ha-1 in ‘Madhur’ variety.” 
Analysis of variance showed significant differences among the evaluated varieties for growth, 
yield and quality. “During harvest, significantly higher plant height (44.19 cm), number of leaves 
per plant (14.86), and leaf width (12.53 cm) were observed in ‘Action’ which was statistically at 
par with ‘Madhur’ and ‘Ruby Red’.” Edible root length (10.42 cm) was found to be maximum in 
‘Red Express-505’ and the highest root diameter (72. 49 mm) was found in ‘Action’ which was 
statistically similar to ‘Madhur’, ‘Ruby Red’, ‘Ruby Queen’, and ‘Red Express-505’. Higher root 
yield (38.51 t ha−1) and biological yield (59.17 t ha−1) were also recorded in the ‘Action’ which was 
statistically at par with ‘Madhur’ and ‘Red Express-505’. The highest root dry matter (10.93%) and 
shoot dry matter (9.52%) were found in ‘Red Express-505’. However, total soluble solids (TSS) 
were found significantly higher (11.85 oBrix) in ‘Madhur’. The highest score of colour (7.27), taste 
(7.52), and overall acceptability (7.21) and presence of inner white ring was found to be minimum 
(1.34) in ‘Ruby Red’. Higher physiological loss in weight (PLW) (26.43%) was observed in 
‘Maharaja’ and minimum PLW (19.87%) was observed in ‘Madhur’. B:C ratio was higher (5.52) 
in ‘Madhur’ which was followed by ‘Ruby Red’, and ‘Action’. “The results of experiment number 
two revealed that among the sowing dates, plant height (44.32 cm), number of leaves per plant 
(14.87), leaf length (41.97 cm), root length (11.23 cm), shoot weight per plant (137.19 g), root 
yield (33.12 t ha-1), biological yield (53.72 t ha-1), root dry matter (10.96%), and shoot dry matter 
(9.88%) were higher in October 15 sowing which was statistically similar with November 15 
sowing.” However, the highest TSS (12.28 oBrix) was recorded on October 15 sowing. Likewise, 
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among the varieties, plant height (45.47 cm), number of leaves per plant (14.32), leaf length (41.85 
cm), canopy diameter (37.23 cm), root diameter (66.48 mm), root weight per plant (193.32 g), root 
yield (33.26 t ha-1), biological yield (55.34 t ha-1), and root dry matter (10.96%) were significantly 
higher in ‘Action’. ‘Action’ variety was statistically similar to ‘Madhur’ in most of the parameters. 
The results of the experiment number three found that number of leaves per plant (13.37), leaf 
breadth (11.54 cm), canopy diameter (39.65 cm), root diameter (78.63 mm), root weight per plant 
(186.69 g), shoot weight per plant (156.69 g), root dry matter (10.56%), shoot dry matter (9.74%), 
TSS (12.67 oBrix) were significantly higher in 45 cm x 15 cm spacing.”However, plant height 
(43.62 cm), leaf length (39.69 cm), root length (11.9 cm), root yield (40.95 t ha-1), and biological 
yield (62.95 t ha-1) were significantly higher in 45 cm x 5 cm spacing. However, the maximum B:C 
ratio (5.57) was found in 45 cm x 15 cm spacing, which was statistically at par with 45 cm x 10 cm 
spacing. Among the levels of nitrogen, number of leaves per plant (13.41), leaf length (39.79 cm), 
root length (12.32 cm), root diameter (73.88 mm), root weight per plant (181.32 g), root dry matter 
(10.86%), shoot dry matter (9.57%), root yield (38.14 t ha-1), and biological yield (62.58 t ha-1) 
were significantly higher in 160 kg N ha-1 which were statistically at par with 140 kg N ha-1 and 
120 kg N ha-1 in most of the parameters. The highest TSS (13.3 oBrix) was found in 120 kg N ha-1. 
Based on the findings, the varieties ‘Action’ and ‘Madhur’, an October 15 sowing, a spacing of 
45 cm × 5 cm, and a nitrogen application rate of 120 kg N ha⁻¹ were found to be most suitable for 
optimizing beetroot production under the agro-climatic conditions of Kapilakot, Sindhuli, Nepal.” 

r'sGb/ h/f ;d'xsf] dxTjk"0f{ t/sf/L afnL xf] . g]kfndf r'sGb/ afnLsf] hftLo u'0fx? tyf afnL Joj:yfkgsf] 
pko'Qm k|ljlw gx'bf o; afnLsf] pTkfbg tyf pTkfsbTj Hofb} Go"g /x]sf] 5 . r'sGb/sf] pTkfsbTj a9fO{ 
s[ifsx?sf] cfo–cfh{gdf ;xof]u k'¥ofpg] clek|fon] ;g\ @)!(÷@)@) b]lv @)@!÷@)@@ ;Dd slknfsf]6, 
l;Gw'nL, g]kfndf of] afnLsf]] hftLo k/LIf0f, afnL nufpg] ;do, gfO{6«f]hgo'tm dnsf] c;/ tyf pko'Qm 
afnL nufpg] b'/L hfFr ug{ k/LIf0fx? ul/Psf] lyof] . r'sGb/ afnLsf] hftLo u'0f k/LIf0fsf] nflu lkmN8 
k/LIf0f clgoldt k"0f{ Ans l8hfOgdf rf/ k6s bf]xf]¥ofP/ ul/Psf] lyof], h;\ cGtu{t …8]6«f]O{6 8fs{ /]8Ú, 
…´]ndÚ, …PS;gÚ, …?aL SjLgÚ, …?aL /]8Ú, …dxf/fhfÚ, …dw'/Ú, …/]8 PS;k|];–%)%Ú / …lasf]/;Ú sf hftLo k|efj 
hfFr ug{sf] nflu s"n gf} pkrf/ ;+of]hgx? ;dfj]z ul/Psf] lyof] . To;}u/L, bf];|f] k/LIf0fsf] ?k\df afnL 
nufpg] laleGg ldlt s|dz cS6f]a/ !%, gf]e]Da/ ! / gf]e]Da/ !% / hftx? s|dzM …PS;gÚ, …dw'/Ú / …?aL /]8Ú 
k/LIf0fsf] nflu b'O{ u'0ffTds clgoldt k"0f{ Ans l8hfOgdf rf/ k6s bf]xf]¥ofP/ ul/Psf] lyof] . ;fy}, t];|f] 
k/LIf0fdf afnL nufpg] b'/L s|dz $% ;]=ld= × % ;]=ld=, $% ;]=ld= × !) ;]=ld= / $% ;]=ld= × !% ;]=ld= 
/ gfO{6«f]hgo'tm dnsf] laleGg dfqfx? s|dz *) s]=hL= gfO{6«f]h÷x]S6/, !)) s]=hL= gfO{6«f]hg÷x]S6/, !@) 
s]=hL= gfO{6«f]hg÷x]S6/, !$) s]=hL= gfO{6«f]hg÷x]S6/, / !^) s]=hL= gfO{6«f]hg÷x]S6/ k|of]u ul/ b'O{ u'0ffTds 
clgoldt k"0f{ Ans l8hfOgdf tLg k6s bf]xf]¥ofP/ …dw'/Ú hftdf k/LIf0f ul/Psf] lyof] . r'sGb/ afnLsf 
hftx?df afnLsf] j[åL ljz]iftfx?, pTkfbg tyf u'0f:t/df dxTjk"0f{ ?kdf c;/ u/]sf] vf]hx?n] b]vfPsf] 
5 . afnL l6Kbfsf] ;dodf la?jfsf] prfO -$$=!( ;]=ld=_, k|lt af]6 kftsf] ;+Vof  -!$=*^_, kftsf] nDafO 
-$!=** ;]=ld=_, kftsf] rf}8fO -!#=%# ;]=ld=_ …PS;gÚ hftdf a9L e]l6of] h'g …dw'/Ú / …?jL /]8Ú ;+u ;dfgtf 
e]l6of] . ;a}eGbf w]/} vfgof]Uo h/fsf] nDafO -!)=)# ;]=ld=_ / h/fsf] Jof; -&@=$( ld=ld=_ …PS;gÚ hftdf 
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e]l6of] . o; k/LIf0fdf ;a}eGbf w]/} h/fsf] pTkfbg -#*=%! 6g÷x]S6/_ / h}las pTkfbg -%(=!& 6g÷x]S6/_ 
…PS;gÚ hftdf kfOof] h'g …dw'/Ú / …/]8 PS;k|];–%)%Ú ;+u ;dfgtf kfOof] . h/fdf ePsf] s"n 3'ngzLn 7f]; 
kbfy{ ;a}eGbf w]/} -!!=*% l8u|L la|S;_ …dw'/Ú hftdf e]l6of] . :jfb, /ª / ;du| :jLsfo{tfsf] lx;fjn] …?aL 
/]8Ú hft s|dz &=&@, &=%@ / &=@! c+s ;lxt ;j}eGbf /fd|f] kfOof] eg] r'sGb/sf] leqL efudf x'g] ;]tf] 3]/f 
;a}eGbf sd c+s  -!+=#$_ …?aL /]8Ú hftdf e]l6of] . ;fy}, r'sGb/ l6k] kZrft …dw'/Ú hftdf tf}nsf] lu/fj6 
cGo hftx? eGbf sd    -!(=*&Ü_ kfOof] . gfkmf gf]S;fgsf] cg'kft …dw'/Ú hftdf ;a}eGbf w]/} -%=%@_ e]l6of] 
h'g …?aL /]8Ú / …PS;gÚ ;+u ;dfgtf /x]sf] kfOof] . o;}ul/, bf];|f] cg';Gwfgdf cS6f]a/ !% df r'sGb/ nufpFbf 
afnLsf] prfO -$$=#@ ;]=ld=_, k|lt af]6 kftsf] ;+Vof -!$=*&_, kftsf] nDafO -$!=(& ;]=ld=, h/fsf] nDafO 
-!!=@# ;]=ld=_, h/fsf] Jof; -^^=^( ld=ld=_, k|lt af]6 kftsf] tf}n -!#&=!( u|fd_, h/fsf] pTkfbg -#$=!$ 
6g÷x]S6/_, h}las pTkfbg -%$=*( 6g÷x]S6/_, h/fsf] ;'Vvf kbfy{ -!)=(^Ü_, kftsf] ;'Vvf kbfy{ -(=**Ü_ 
a9L e]l6of] h'g gf]e]Dj/ ! df afnL nufPsf] ;+u ;dfgtf kfOof] . ;fy}, s"n 3'ngzLn 7f]; kbfy{ -!@=@* 
l8u|L la|S;_ ;a}eGbf a9L cS6f]a/ !% df r'sGb/ nufpFbf kfOof] . o;}ul/, ;a}eGbf w]/} af]6sf] prfO -$%=$& 
;]=ld=+, k|lt af]6 kftsf] ;+Vof -!$=#@_, kftsf] nDafO -$!=*% ;]=ld=_, afnLsf] km}nfj6 -#&=@# ;]=ld=_, h/fsf] 
Jof; -^$=$* ld=ld=_, k|lt af]6 h/fsf] tf}n -!(#=#@ u|fd_, h/fsf] pTkfbg -##=@^ 6g÷x]S6/_, h}las pTkfbg 
-%%=#$ 6g÷x]S6/_, h/fsf] ;'Vvf kbfy{ -!)=(^Ü_ …PS;gÚ hftdf kfOof] h'g\ …dw'/Ú hft ;+u ;dgtf /x]sf] 
e]l6of] . To;}ul/, t];|f] k/LIf0fdf r'sGb/ afnLdf k|lt af]6 kftsf] ;+Vof -!#=#&_, kftsf] rf}8fO -!!=%$ ;]=ld=_, 
af]6sf] km}nfj6 -#(=^% ;]=ld=_, h/fsf] Jof; -&*=^# ld=ld=_, k|lt af]6 h/fsf] tf}n -!*^=^( u|fd_, k|lt af]6 
kftx?sf]] tf}n -!%^=^( u|fd_, h/fsf] ;'Vvf kbfy{ -!)=%^Ü_, kftsf] ;'Vvf kbfy{ -(=&$Ü_, s"n 3'ngzLn 
7f]; kbfy{ -!@=^& l8u|L la|S;_ $% ;]=ld= × !% ;]=ld= af]6sf] b'/Ldf a9L e]l6of] . t/, af]6sf] prfO -$#=^@ 
;]=ld=_, kftsf] nDjfO -#(=^( ;]=ld=_, h/fsf] nDjfO -!!=( ;]=ld=_, h/fsf] pTkfbg -$)=(% 6g÷x]S6/_, / 
h}las pTkfbg -^@=(% 6g÷x]S6/_ $% ;]=ld= × % ;]=ld= b'/Ldf a9L e]l6of] . t/ ;a}eGbf w]/} gfkmf gf]S;fgsf] 
cg'kft -%=%&_ $% ;]=ld= × !% ;]=ld= b'/Ldf e]l6of] / ptm glthf $% ;]=ld= × !) ;]=ld= b'/L ;+u ;dfgtf 
kfOof] . To;}ul/, k|lt af]6 kftx?sf] ;+Vof -!#=$!_, kftsf] nDafO -#(=&( ;]=ld=_, h/fsf] nDafO -!@=#@ 
;]=ld=_, h/fsf] Jof; -&#=** ld=ld=_, k|lt af]6 h/fsf] tf}n -!*!=#@ u|fd_, k|lt af]6 kftx?sf]] tf}n -!^$=$# 
u|fd_, h/fsf] ;'Vvf kbfy{ -!)=*^Ü_, kftsf] ;'Vvf kbfy{ -(=%&Ü_, h/fsf] pTkfbg -#*=!$ 6g÷x]S6/_, h}las 
pTkfbg -^@=%* 6g÷x]S6/_ !^) s]=hL= gfO{6«f]hg÷x]S6/ k|of]u ul/Psf]df a9L kfOof] / pSt glthfx? !$) 
s]=hL= gfO{6«f]hg÷x]S6/ / !@) s]=hL= gfO{6«f]hg÷x]S6/ k|of]u ul/Psf] ;+u ;dfgtf e]l6of] . s"n 3'ngzLn 
7f]; kbfy{ -!#=# l8u|L la|S;_ !@) s]=hL= gfO{6«f]hg k|lt x]S6/ k|of]u ul/Psf] r'sGb/df a9L kfOof] . dflysf 
cg';Gwfgsf glthfx?n] slknfsf]6, l;Gw'nLdf clwstd / u'0f:t/Lo r'sGb/ pTkfbg ug{ …PS;gÚ / …dw'/Ú 
hft, afnL nufpg] pko'tm ;do cS6f]a/ !%, $% ;]=ld= × % ;]=ld=sf] b'/L / !@) s]=hL= gfO{6«f]hg÷x]S6/ 
df ;a}eGbf pQd kfOof] .
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Livelihood Strategy and Socioeconomics Vulnerability of Landless 
People in Chitwan and Nawalparasi (West of Bardaghat Susta), Nepal 

Ram Chandra Adhikari (DES-01P-2018), PhD 2025 
Department of Rural Sociology and Development Studies

(Chairperson of the Advisory Committee: Prof. Durga Devkota, PhD)

Landlessness remains a deeply rooted issue in Nepal, disproportionately affecting marginalized 
groups such as ethnic minorities and Sukumbasis, yet specific strategies for their livelihood 
options are limited. This research aimed to assess the livelihood options, determinants, and 
socioeconomic vulnerability of landless and resource-poor individuals across different ethnic 
groups to help formulate appropriate strategies with the use of the Sustainable Livelihoods 
Approach. The study was conducted in landless clusters of Bharatpur, Madi of Chitwan and 
Sunawal, Ramgram of Nawalparasi district employing a mixed-methods approach. Primary data 
were collected through household surveys, key informant interviews, field observations, and focus 
group discussions. Face-to-face interviews were conducted with households (n=400) using a semi-
structured questionnaire. Interviews were also conducted with 30 key informants - including land 
rights activists, local leaders, development workers, and municipal officials. Data were analyzed 
using Statistical Package for Social Sciences for descriptive statistics, the Pearson chi-square 
for categorical variables, and analysis of variance for continuous variables. Factors influencing 
the adoption of primary occupation were examined using logistic regression in Stata. Findings 
of the study revealed that the food security situation was dispiriting; only about 1/10th of the 
respondents had a food-secure situation for the entire year (≥12 months), whereas occupational 
caste households had the lowest (p<0.05) full-year food security (2.56%). In both districts, the 
main strategy for food security during the lean season was purchasing food as needed. Access to 
land varied by ethnicity. Muslim/Madhesi households had the largest land holdings, followed by 
Brahmin/Chhetri, while Occupational caste households had the smallest. Brahmin/Chhetri rented 
more land than Muslim/Madhesi, while share-in arrangements were most common among Muslim/
Madhesi. About 1/4th of the respondents reported having irrigation access, with a significantly 
higher proportion in Nawalparasi. Likewise, geographical location (p<0.05) had a greater effect 
on household unemployment than ethnic identity (p>0.05), highlighting the influence of regional 
disparities in job access. Traditional unskilled jobs declined, with a shift toward semi-skilled 
and skilled technical work, mainly due to increased access to vocational training. Main sources 
of household income included agriculture, foreign jobs, business, domestic services, traditional 
occupation, and daily labor, though their contributions varied by ethnicity and district. Household 
expenses were mainly for food, housing, and education. About three-fourths of respondents 
relied on loans to meet these costs, with no significant difference among ethnic groups (χ²=17.22, 
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p=0.306). In 2023, households sold assets such as livestock, jewellery, vehicles, handicrafts, and 
groceries to cover basic needs, with a marginally significant link between ethnicity and asset type 
sold (χ²=28.026, p=0.062). Livestock was the most sold asset, highest among Janajati, followed by 
the occupational caste and Brahmin/Chhetri, whereas 32% of the respondents identified handicrafts 
as the most common potential job, especially among the occupational caste and Janajati groups. 
Stitching clothes and driving were popular occupations for Brahmin/Chhetri and Muslim/Madhesi 
groups, while grocery businesses were preferred by Muslim and Madhesi respondents. Outputs 
from regression analysis revealed that the age of the household head (p = 0.001), the size of total 
cultivated land (p = 0.008), and the number of livestock holdings (p < 0.001) had a significant 
positive influence on determining primary occupation. Conversely, receipt of remittances had a 
significant negative impact on adopting a primary occupation (p = 0.041), implying that households 
receiving external financial support are less likely to be involved in agriculture. The livelihood 
options of landless households are shaped by structural, economic, social, and environmental 
factors, with land tenure insecurity, limited financial access, and skill deficits being key problems 
and issues with vulnerability varying across ethnic groups and locations. A mix of land reform, 
credit access, skill development, social protection, and land leasing or sharecropping can enhance 
their well-being more effectively.

g]kfndf e"ldxLgtf nfdf] ;dob]lv ;+a]bgzLn / hl6n ljifo /lxcfPsf] 5 . e"ldxLg kl/jf/x¿ k|foM ;fdflhs 
¿kn] sdhf]/ ;d"x, hftLo cNk;+Vos ju{df k5{g\ . o:tf kl/jf/x¿n] cfˆgf] hLljsf]kfh{g s;/L u5{g\ 
/ ;Lldt ;|f]t / ;+/rgfTds r'gf}tLx¿sf] ;fdgf ub}{ cfˆgf] hLljsf s;/L ;'lglZrt u5{g\ eGg] ljifodf 
lj:t[t cg';Gwfgsf] sdL /x]sf] 5 . o; cWoogsf] d'Vo p2]Zo ljleGg hftLo ;d'xsf e"ldxLg / ;|f]t–;fwg 
Go"gePsf kl/jf/x¿sf] hLjgofkgsf ljsNk, To;sf lgwf{/0f ug]{ sf/s, / ;fdflhs–cfly{s hf]lvdsf] 
d"NofÍg ub{}, e"ldxLgtfnfO{ ;Daf]wg ug]{ gLlt, of]hgf / /0fgLlt agfpg d2t k'¥ofpg' xf] . cWoog e/tk'/, 
df8L -lrtjg_ / ;'gjn, /fdu|fd -gjnk/f;L_ sf e"ldxLgx¿df ul/Psf] lyof] . k|f/lDes tYof+s ljif]zt 
3/kl/jf/ ;j]{If0f, s]lx ;+jlGwt k|d'v JolQmx?;Fu cGtjf{tf{, If]q cjnf]sg, / ;d"x 5nkmnaf6 ;Íng 
ul/Psf] xf] . k|ToIf cGtjf{tf{ $)) 3/kl/jf/ / ljleGg ;/f]sf/jfnf #) k|d'v JolQmx?;Fu ul/Psf] lyof] / 
ljZn]if0f o;=kL=o;=o;= ;km\6j]o/ k|of]u u/L ul/Psf] lyof] . cWoogsf] k|fKt glthf cg';f/ ;xefuLx?sf] 
vfB ;'/Iff cj:yf sdhf]/ /x]sf] kfOof] eg] sl/a !) k|ltzt kl/jf/nfO{ dfq cfkm\gf] s[lif pTkfbgn] jif{el/ 
kof{Kt vfgf k'Ug] b]lvof] . k]zfut hftLo 3/kl/jf/sf] k"0f{ jif{sf] vfB ;'/Iff ;a}eGbf sd -@=%^Ü_ kfOof], 
h;n] pgLx¿sf] vfB pknJwtfsf] pRr hf]lvdnfO{ k|i6 b]vfpF5 . hftLo cfwf/df e"ldsf] kx'Fr km/s k/]sf] 
kfOof]. d'l:nd÷dw];L kl/jf/sf] cf};t If]qkmn ;a}eGbf a9L -$=(^ x]S6/_ / k]zfut hftsf] ;a}eGbf sd 
-$=!* sÝf_ kfOof] . e"ld ef8f, ;fem]bf/L, / ;fd'bflos v]tLs]f l:yltdf klg leGgtf b]lvPsf] 5 . sl/a 
@%Ü kl/jf/n] dfq l;+rfOsf] kx'Fr kfPsf 5g eg], gjnk/f;Ldf of] k|ltzt cln a9L 5 . k/Dk/fut k]zf 
36\b} uPsf] 5 eg] cw{–k|ljlws / k|ljlws sfd a9\b} uPsf] 5 . d'Vo cfDbfgL ;|f]tdf s[lif, j}b]lzs /f]huf/L, 
Joj;fo, 3/]n' sfd, k/Dk/fut /f]huf/ / b}lgs dhb'/L /x] eg] ltlgx?sf] 3/fo;L cfd\bfgLdf of]ubfg hft / 
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lhNnf cg';f/ km/s kfOof] . kl/jf/sf] vr{ d'VotM vfgf, 3/ vr{ / lzIffdf jl9 b]lvof] eg] sl/a tLg–rf}yfO{ 
kl/jf/n] vr{ k"/f ug{ C0fdf lge{/ /x]sf b]lvof] . ;g\ @)@# df s]lx kl/jf/n] cfwf/e"t cfjZostfsf nflu 
kz', u/uxgf, ;jf/L, x:tsnf / 3/sf ;fdfgx? laqmL u/]sf lyP . l/u|]zg ljZn]if0f cg';f/, 3/d'nLsf] pd]/, 
v]tLof]Uo hdLgsf] If]qkmn / kz'kfngsf] ;+Vofn] s:tf] k]zf ckgfpg] eGg]df ;sf/fTds k|efj kf/]sf] b]lvof] . 
hals j}b]lzs /f]huf/jf6 k|fKt x'g] /sdn] d'Vo k]zf kl/jt{gsf nfuL k|efj kf/]sf] b]lvof] . 3/kl/jf/ d'nL 
sf] cg'ej, pTkfbgzLn ;DklQ / If]qLo cj;/ hLjgofkg ljsNk lgwf{/0fdf dxTjk"0f{ kIf /x]sf] kfOof] . o; 
cg';Gwfgn] e"ldxLg kl/jf/sf] hLjg:t/ ;'wf/ ug{ e"ld;'wf/, C0fdf kx'Fr, ;Lk ljsf;, ;fdflhs ;'/Iff, / 
e"ld ef8f÷;fem]bf/L h:tf pkfo ckgfp+bf j9L k|efjsf/L x'g] lg:sif{ lgsfn]sf] 5 .
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Impact of Foreign Labour Migration and Remittance on Household Labour 
Dynamics: A Case from Marin Rural Municipality, Sindhuli, Nepal 

Krishna Prasad Thapaliya (RUS-01P-2018), PhD 2026 
Department of Rural Sociology and Development Studies 

(Chairperson of the Advisory Committee: Prof. Kailash Nath Pyakuryal, PhD) 

This study was conducted to assess the impacts of foreign labour migration and remittances on the 
labour dynamics of household agricultural activities in Sindhuli district of Nepal. A mixed research 
design was employed to collect quantitative data through face-to-face interviews, utilizing pretested 
and modified quantitative interview protocols. Altogether 350 face-to-face interviews were 
conducted with randomly selected household heads. Additionally, 21 Key Informant Interviews 
(KII) were conducted with returnees, community leaders, and professionals, and 4 case studies 
were collected during 2022. Findings of the study revealed that low individual income, lack of 
employment opportunities, poor economic conditions of the migrants, the non-existence of social 
assistance, child education, social prestige, and a desire for property accumulation were the key 
drivers of migration. Whereas, increased labour wages, family labour shortage for farming, less 
use of farmyard manure, a preference for farm machinery, decreased crop production, abandoned 
livestock rearing, and less use of locally preserved seed were the consequences of foreign labour 
migration in agricultural household practices. With a substantial impact on debt repayment, 
savings, and children’s education, remittances significantly contribute to the socio-economic 
landscape, positively affecting food sufficiency, healthcare access, and overall consumption for 
families in the agricultural communities of Sindhuli district of Nepal. Similarly, the workload of 
the migrant spouses increased as compared to pre-migration. Migrant households manage labour 
deficiency by sharing workload within the household, using ‘Parma’ (labour exchange), hiring 
labour, and using machines for heavy work such as field preparation. These findings suggest that 
effective strategies and concrete plans are required to promote safe and dignified migration in the 
days to come. Furthermore, it will aid in developing policies related to labour migration and its 
consequences on agriculture.

s[lif k|wfg b]z / s[lifdf cfwfl/t cy{tGq ePsf] g]kfndf u}x|s[lif If]qdf /f]huf/Lsf] cj;/ sd /x]sfn] 
hLljsf]kfh{gsf] lbuf] ljsNksf] ?kdf 7"nf] ;+Vofdf o'jfx? j}b]lzs >d–cfk|jf;gdf hfg] u/]sf 5g\ . o;} 
k[i7e"lddf l;Gw'nL lhNnfsf s[lif k]zfdf lge{/ 3/kl/jf/sf] >d ultzLntfdf j}b]lzs >d cfk|jf;g / 
ljk|]if0fn] kf/]sf k|efjx?sf] d"NofÍg ug]{ p2]Zon] ldl>t cg';Gwfg ljlwsf] k|of]u u/L O{=;+= @)@@ df of] 
cWoog ul/Psf] lyof] . cg';Gwfgsf qmddf cfjZos dfqfTds tYofÍ ;+sng k"j{kl/If0f ul/Psf] dfqfTds 
cGt/jftf{ ljlwsf] k|of]u u/L l;Gw'nL lhNnfsf] dl/0f ufFpkflnsf leqsf ;ft j6f j8faf6 j}b]lzs /f]huf/Ldf 
uPsf #%) 3/w'/Lsf 3/d"lnx?;+u k|ToIf cGt/jftf{ dfkm{t ul/Psf] / u'0ffTds tYofÍ ;+sng eg] @! j6f 
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k|d'v ;"rgfbftf cGt/jftf{ / rf/j6f j}olQms cWoog dfkm{t ul/Psf] lyof] . cg';Gwfgn] Go"g JolQmut cfo, 
/f]huf/Lsf] cefj, sdhf]/ cfly{s cj:yf, ;fdflhs ;'/Iffsf] cefj, afnaflnsfsf] nfuL lzIff, ;fdflhs 
k|lti7f, ;Dklt hf]8\g] rfxgfnfO{ j}b]lzs cfk|jf;gsf] k|d'v sf/0fsf] ?kdf phfu/ u/]sf] 5 . To:t} u/L 
3/fo;L s[lifsf nfuL >ldsx?sf] cefj, s[lif >ldssf] Hofnfdf j[l4, k|fËfl/s dnsf] k|of]udf sdL, s[lif 
pks/0fsf] k|of]udf a9\bf] em'sfj, afnL pTkfbgdf x|f;, kz'kfng ug{ 5f]8|g], tyf :yfgLo df}lns aLpljhgsf] 
k|of]udf x|f; cfbL j}b]lzs /f]huf/Ln] ;[hgf u/]sf dxTjk"0f{ gsf/fTds c;/x? x'g . o; cWoogsf] glthfn] 
ljk|]if0fsf] k|of]u C0f ltg{, art ug{, afnaflnsfsf] z}lIfs cj:yf ;'wfg{, vfB ;'/Iffsf] k|Tofe'lt ug{, 
:jf:Yo ;]jfdf kx'Fr a9fpg, ;du| kfl/jfl/s pkef]udf j[l4 ug{ ePsf] b]vfPsf] 5 . To:t}, 3/sf ;b:ox?sf] 
cfk|jf;g kZrft cfk|jf;Lsf hLjg;fyLx?sf] sfo{ef/ a9]sf] kfO{Psf] 5 . >lds cefjsf] Joj:yfkgsf 
nfuL kfl/jf/sf ;b:ox? lar sfdsf] afF8kmfF8, kd{ k|0ffnLsf] k|of]u, Hofnfbf/L >ldssf] k|of]u tyf al9 >d 
cfjZos kg]{ v]tL–kftL ;DaGwL lqmofsnfkx?df d]lzgsf] k|of]u x'g yfn]sf]] kfO{Psf] 5 . o; cg';Gwfgsf 
pk/f]Qm lgisif{x?n] ;'/lIft cfk|jf;gsf] ;'lglZrttfsf] nfuL cfjZos k|efjsf/L /0fgLlt / of]hgfsf] 
Joj:yf ug{' h?/L b]vfPsf] 5 . ;fy} o; cWoogsf] lgisif{n] cfk|jf;g / ljk|]if0fsf sf/0f s[lifdf kg]{ k|efjsf] 
Joj:yfkgsf] nfuL cfjZos gLlt lgdf{0fdf ;d]t ;xof]u k'¥ofpg] ck]Iff ul/Psf] 5 . 
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Effect of Non-Genetic Factors on Reproductive and Productive Traits of Crossbred 
Murrah Buffaloes (Bubalus bubalus) in Dhanusha and Kaski Districts of Nepal  

Deo Nandan Sah (ANB-01P-2017), PhD 2026 
Department of Animal Breeding and Biotechnology 

(Chairperson of the Advisory Committee: Prof. Mohan Prasad Sharma, PhD) 

The potential of crossbred Murrah buffaloes in Nepal remains limited due to critical knowledge 
gaps in genetics, semen quality variation, and the effects of non-genetic factors. A series of studies 
was conducted in Dhanusha and Kaski districts, Nepal, from 2017 to 2020 to evaluate the effect of 
non-genetic factors on major economic traits of crossbred Murrah buffaloes by estimating genetic 
parameters and evaluating the quality of Murrah buffalo bull semen. The data included 10,987 
buffaloes in Dhanusha and 5,925 in Kaski, altogether 16,912 milking buffaloes, and eight buffalo 
bulls in the National Livestock Breeding Office, Pokhara and Lahan, Siraha. Data were analyzed 
using the least squares method of Harvey’s Model. The findings of the first study revealed that 
the overall least squares mean for body weight (BW), age at first conception (AFCO), age at first 
calving (AFC), calving interval (CI), gestation length (GL) length of lactation (LL), daily milk 
yield (DMY), and peak milk yield (PMY) were 35.10 ± 0.56 kg, 975.14 ± 10.54 days, 1287.88 
± 10.50 days, 420.00 ± 3.60 days, 420 ± 0.41 days, 276.66 ± 2.32 days, and 7.5 ± 0.012 liters, 
9.76 ± 0.015 liters, respectively. There was a significant difference (p≤0.05) in buffalo calves’ 
weight across different birth seasons: summer 34.36 ± 0.57 kg, autumn 35.47 ± 0.56 kg, winter 
35.55 ± 0.56 kg, spring 35.01 ± 0.57 kg, and non-genetic factors significantly influenced (p≤0.05) 
age at first conception, age at first calving, and calving interval. The findings also indicate the 
need for tailored management practices to optimize reproductive and productive performance. The 
second study revealed that the heritability for calving interval (CI) was moderate (h²=0.36). Lower 
estimates were found for lactation length (LL) and lactation milk yield (LMY) (h²=0.14±0.078, 
0.28±0.159). Productive traits revealed positive genetic correlations, with lactation milk yield 
(LMY) showing a modest correlation of 0.31 and standard milk yield (SMY) exhibiting a strong 
correlation of 0.95, indicating SMY’s closer genetic link to overall productivity traits. Thus, the 
genetic potential for enhancing milk yield traits in crossbred Murrah Buffalo was revealed, with 
positive correlations indicating opportunities for improvement. However, the negative correlations 
with reproductive traits suggest the need for careful selection strategies. The findings of the third 
study revealed that the overall least square means for initial volume of semen (%), pre-motility 
(%), sperm concentration (109/ml), live sperm (%), and sperm abnormality (%) were 6.15 ± 
0.13, 74.99 ± 0.26, 1599.33 ± 27.95, 66.98 ± 0.08, and 4.21 ± 0.05, respectively. The critical 
parameters of Murrah buffalo bull semen were significantly influenced by season (p≤0.005) and 
did not vary significantly across months. According to the results of the study, it has been seen that 
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environmental and genetic factors have a significant effect on the productivity and reproductive 
traits of crossbred Murrah buffalo in Nepal. At the same time, it has been seen that the quality of 
sperm of the Murra buffalo bull will positively improve the quality of life of buffalo farmers.

;g\ @)!& b]lv @)@) ;Dd g]kfnsf wg'iff / sf:sL lhNnfx¿df qm;la|8 d'/f{x?sf k|d'v cfly{s u'0fx¿df 
u}/–cfg'j+lzs sf/sx¿sf] k|efj d"NofÍg ug{ j+zf0f'ut dfkb08x¿ Plsg u/L d'/f{x e}+;Lsf] jLo{sf] u'0f:t/ 
d"NofÍg ug{ >[Înfj4 cg';Gwfg sfo{x¿ ul/Psf] lyof] h;df !),(*& e}+;Lx¿ ;dfj]z lyP t/fO{ wg'iffdf 
% xhf/ (@% / dWokxf8L sf:sLdf % xhf/ (@%, u/L hDdf !^ xhf/ (!@ b'w lbg] e}+;Lx? ;fy} /fli6«o 
kz'kG5L k|hgg\ sfof{no kf]v/f / nxfg, * j6f d'/f{ e}+;Lsf] /fFuf]sf] ljhsf] u'0f:t/ hfFrsf] cWoog ul/Psf] 
lyof] . e]6]l/g/L c:ktfn kz';]jf lj1 s]G›sf] s[lqd uef{wfg clen]v k'l:tsf / ufpFkflnsfsf] kz' ;]jf 
zfvfsf] clen]vaf6 e}+;Lsf pTkfbg tyf k|hgg\ ;DalGwt tYof+sx? ;+sng ul/ xfe]{ -!(()_ n] ljsl;t 
u/]sf] tYof+lso sDKo'6/ ;ˆ6j]/ k|of]u u/L ljZn]if0f ul/of] . o;/L, rf/ Ct'x?df udL{, z/b, hf8f] / j;Gt 
df};ddf u}/–cfg'j+lzs sf/sx¿ d"NofÍg ug{ tYof+sx? ljZn]if0f ul/Psf] lyof] . e}+;Lsf] pTkfbg tyf k|hgg\ 
u'0fx?nfO{ k|efj kfg]{ jftfj/0fLo tyf cfg'jf+lzs tTjx? cWoog ug{ k|hgg\ tyf pTkfbg u'0fx? cGtu{t 
kf8f–kf8Lsf] hGdtf}n, klxnf] k6s uef{{{{wfg x'g] pd]/, klxnf] k6s JofpFbfsf] pd]/, j]tsf] cGt/, uef{jlw, tyf 
b'w lbg] cjlw, b}lgs b'w pTkfbg qmdzM #%=!)±)=%^ s]=hL=, (&%=!$±!)=%$ lbg, !@*&=**±!)=%) lbg, 
$@)=))±#=^) lbg, #!@=&@±)=$!, @&^=^^±@=#@ lbg, / &=%)±)=)!@ ln6/, (=&^±))!% ln6/ kfO{of] . 
ljZn]if0fsf] glthf cg';f/ ljleGg Ct'x¿df e}+;L kf8f]sf] tf}ndf dxTjk"0f{ leGgtf lyof], / hf8f]df ;a}eGbf 
a9L tf}n kfOof] . j]tsf] cjlw, klxnf] k6s efn] nufpFbfsf] pd]/, klxnf] k6s JofpFbfsf] pd]/, uef{jlw, 
Ct' / j]tn] dxTjk"0f{ ¿kdf k|efj  kf/]sf] b]lvof] . o;/L, klxnf] k/LIf0fn] k|hgg\ / pTkfbs u'0fx?nfO{ 
;'wf/ ug{ cg's"n Joj:yfkg cEof;x¿sf] cfjZostfdf sfo{;Dkfbg ug{{{{ hf]8 lbPsf]5 . csf]{ cg';Gwfgsf] 
lgisif{n] kQf nufof] ls Jofpg] cGt/fnsf] nfuL x]l/6flaln6L dWod -Pr@Ö)=#^_ lyof] . b'w lbg] cjlw / 
b}lgs b'w pTkfbgsf] nfuL sd x]l/6flaln6L kfO{of] . pTkfbs u'0fx¿n] ;sf/fTds cfg'j+lzs ;DaGwx¿, 
j]te/Lsf] b"w pTkfbg )=#!, :6]08{8 b"w pTkfbg )=(%, / b}lgs b"w pTkfbgsf] dWod b]lv pRr ;sf/fTds 
;DaGw )=#% / )=(% /x]sf] kfO{of] . o;n] qm;la|8 d'/f{x e}+;Ldf b"w pTkfbg ljz]iftfx¿ a9fpgsf] nfuL 
cfg'j+lzs ;DefJotfsf] af/]df hf]8 lbg' kg]{ / ;sf/fTds ;x;DaGwn] ;'wf/sf] cj;/x¿ ;+s]t ub{5 d'/f{ 
e+};L /fFuf]sf] k|f/lDes jLo{sf] dfqf -Ü_, ;'?jftL rfn -Ü_, z'qmf0f' Psfu|tf qmdzM ̂ =!%±)=!#, &$=((±)=@^ 
/ !%((=##±@&=(% /x]sf] kfO{of] . jLo{sf] oL u'0fx?nfO{ Ct' jf l;hgn] dxTjk'0f{ k|efj kf/]sf] kfO{of] eg] 
dlxgfx?n] k|efj kf/]sf] b]lvPGf . cWoogsf lgisif{ cg';f/, g]kfndf d'/f{ qm;la|8 e}+;Lsf] pTkfbg Ifdtf tyf 
k|hgg\ u'0fx?df jftfj/0fLo tyf cfg'jf+lzs sf/sx? dxTjk"0f{ k|efj kfg]{ b]lvPsf] 5 . ;fy}} d'/f{ hftsf 
/fFufsf] u'0f:t/ jLo{n] e}+;L kfng s[ifsx?sf] hLjg :t/ ;'wf/df ;sf/fTds k'¥ofpg] b]lvPsf] 5 .
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Ecological, Ethnobotanical and Morphometric Characterization 
of Chiuri (Diploknema butyracea (Roxb.) H. J. Lam) in Nepal 

Shreehari Bhattarai (FOS-01P-2021), PhD 2026 
Faculty of Forestry 

(Chairperson of the Advisory Committee: Prof. Balram Bhatta, PhD) 

Diploknema butyracea (Roxb.) H.J. Lam, known as Chiuri or the butter tree, is a medium to 
large deciduous tree native to the sub-Himalayan region of Nepal. It typically grows on south-
facing slopes at elevations between 300 and 1,800 meters. Chiuri is important for the environment, 
economy, culture, and nutrition. It is closely tied to the livelihoods and traditions of various 
communities, especially the Chepang ethnic group. The goal was to evaluate the species' 
population structure, ethnobotanical uses, climatic niche, and conservation methods. The research 
included field data from 90 sample plots established using a stratified random sampling design, 
collected during nine extensive field visits across western, central, and eastern Nepal. Additional 
data comprised species occurrence records from 58 districts, 270 household interviews, 34 key 
informant interviews, discussions with community forest user groups, and meetings with local 
government representatives across the Tarai, Siwalik, and mid-hill regions. Analysis of the 
population structure of 349 individuals from 90 plots showed a bell-shaped distribution, indicating 
challenges in regeneration. The majority of the trees were mature (71.35%), followed by poles 
(21.49%), saplings (6.3%), and seedlings (only 0.86%). This suggests a bottleneck in regeneration. 
Higher regeneration rates occurred in upper elevation zones, particularly in the Uppercentral and 
Upper Western regions, where traditional protection practices, especially by the Chepang, were 
common. Statistical tests using ANOVA and generalized linear model (GLM) showed that human 
disturbances had a greater impact on regeneration than elevation alone. Key factors include Chiuri's 
inability to thrive in shade, thick leaf litter, limited seed viability, and high grazing pressure. 
Ethnobotanical studies revealed a wide range of uses for Chiuri. There were 1,440 Use Reports 
for subsistence needs, 240 for traditional medicine, and 213 for religious and ritual uses. The 
Central Tarai-Siwalik region, especially Makawanpur and Chitwan districts, recorded the highest 
cultural significance. The Chepang community exhibited the most extensive knowledge and active 
management, conserving Chiuri trees in private lands, community forests, and areas managed 
by the government. Ethnotaxonomic insights from these communities suggest they recognize 
eight distinct types of Chiuri that require formal taxonomic and molecular validation. Similarly, 
Species Distribution Modeling (SDM) using MaxEnt indicated significant habitat shifts due to 
climate change. Historically, Chiuri was confined mainly to lower elevations, while future models 
predict reduced suitability in lowland Terai areas but increased potential in mid-elevation zones 
due to rising temperatures and changing precipitation patterns. The findings highlight Chiuri's 
importance as a Cultural Keystone Tree Species (CKTS), especially for the semi-nomadic Chepang 
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community. The study emphasizes the need for targeted community-based conservation efforts, 
policy-level changes, and climate-adaptive management strategies. The study further identifies 
key directions for future research, including long-term assessments of population dynamics and 
regeneration, integrative morpho-genetic analyses to understand adaptive variation, and focused 
ethnobotanical studies on evolving use and management practices, all of which are critical for 
ensuring the long-term sustainability of Chiuri. This will help protect the indigenous knowledge 
systems tied to this vital species amid rapid environmental and socio-economic changes.

lrp/L ;d'b|L ;txaf6 sl/a #)) b]lv !,*)) ld6/ ;Ddsf] dWokxf8L If]qdf kfOg] dWodb]lv ljzfn 5fofFbf/ 
ktem8 ?v ju{sf] jg:klt xf] . ljz]if u/L pi0f / ;dlztf]i0f xfjfkfgLdf  blIf0f df]x8f ePsf] le/fnf] clg 
3dfOnf] 7fpFdf /fd|f];Fu x's{g] lrp/L kof{j/0fLo, cfly{s, ;f+:s[lts tyf kf]if0fLo b[li6n] cToGt dxTjk"0f{ 
k|hflt xf] . vf; u/L r]kfª ;d'bfosf] hLljsf]kfh{g / k/Dk/f;Fu o;sf] ulx/f] ;DaGw /x]sf] kfOG5 . o; 
cWoogsf] p2]Zo lrp/Lsf] ;+VofTds ;+/rgf, k/Dk/fut k|of]u, hnjfo'hGo pko'Qmtf tyf ;+/If0fsf] af/]df 
;ldIff ug'{ lyof] . o; cg';Gwfgdf :t/Ls[t ofb[lR5s gd"gfs/0f ljlwaf6 :yfkgf ul/Psf klZrdL, dWo 
/ k"jL{ g]kfnsf gf}j6f :yfgx?df () j6f gd"gf Kn6x?af6 :ynut tYof+s ;+sng ul/Psf] lyof] . ;fy} 
%* lhNnfdf lrp/Lsf] pknAwtf clen]v, @&) 3/w'/L ;j{]If0f, #$ d'Vo hfgsf/ JolQmx?;Fusf] cGtjf{tf{, 
;fd'bflos jg pkef]Qmf ;d"xx?;Fu 5nkmn, tyf ;/f]sf/jfnf lgsfox?;Fu k/fdz{ u/L k|fKt tYofÍx?nfO{ 
ANOVA, GLM, tyf MaxEnt k|of]u u/L ljZn]if0f ul/Psf] lyof] . s'n () j6f Kn6x?af6 ;+slnt #$( 
j6f lrp/Lsf] af]6x? /]s8{ ul/Psf] ;+VofTds ;+/rgfsf] ljZn]if0fn] 306L h:tf] (Bell shaped) ljt/0f 
b]vfof], h;df clwsf+z ?v ju{df -&!=#%Ü_ /x]sf] kfOof] eg] k'g?Tkfbg cToGt Go"g -nfy|f ^=#Ü, la?jf 
)=*^Ü_ /x]sf] kfOof] . GLM df]8]nn] b]vfPsf] tYofÍLo k/LIf0fx?n] r/Lr/0f, dfp ?vsf] 5fofF tyf aLpmsf] 
5f]6f] hLljttf ;do x'g' h:tf s'/fx?n] k'g?Tkfbgdf gsf/fTds k|efj kf/]sf] b]vfof] . lrp/Lsf !) ljljw 
efux?sf] s'n @)@# pkof]u k|of]u -&=$( k|ltJolQm k|of]u_ /]s8{ ul/Psf]df ;a}eGbf a9L -!$$)_ b}lgs 
lhljsf]kfh{gsf nflu lyP eg] @$) k/Dk/fut cf}ifwLhGo tyf @!# wfld{s k|of]u /x]sf] kfOof] . If]qut 
?kdf ljZn]if0f ubf{ dWo g]kfndf ;a}eGbf a9L -k|ltJolQm !)=(@_ / k"jL{ g]kfndf ;a}eGbf sd -k|ltJolQm 
$=!(_ pkof]u /x]sf] kfOof] . To;}u/L hftLut ?kdf r]kfª -k|ltJolQm !)=*%_ tyf tfdfª -k|ltJolQm *=!&_ 
/x]sf] kfOof] . jfg:klts juL{s/0fnfO{ cfTd;ft ubf{ g]kfndf Ps k|hfltsf] dfq lrp/L /x]sf] kfOP klg 
:yfgLox? k/Dk/fut 1fgnfO{ k|of]u u/L lrp/Ldf ljljwtf /x]sf] klxrfg ub{5g\ . vf; u/L dWo g]kfndf 
r]kfª ;d'bfon] rf/ k|sf/sf / klZrdL tyf k"jL{ g]kfndf klg b'O{ b'O{ k|sf/sf lrp/Lsf k|sf/x? klxrfg 
u/]sf] 5, h;nfO{ cf}krfl/s juL{s/0f / lj:t[t h}ljs cWoogåf/f k|df0fLs/0f ug{ cfjZos 5 . hnjfo'hGo 
k|efjnfO{ ljZn]if0f u/L eljiosf] k|If]k0f ubf{ dWo kxf8L If]qdf s]xL a9f]Q/L eP klg t/fO{ If]qdf lrp/Lsf] 
ljt/0f cem} v'Drg] glthf kfOof] .  b}lgs hLjgsf] lgjf{xdf ;xof]uL l;4 dfq geP/ wfld{s, ;f+:s[lts, 
cf}ifwLo, Jofj;flos nufot ljljw cfofdx¿df cg';GwfgnfO{ cl3 a9fpFb} lrp/Ldf cfwfl/t pBddf cu|;/ 
eO{ pTkfbgx¿nfO{ cGt/f{li6«o Jofkf/df ;d]t ;dfj]z u/fpg ;s]sf] v08df :yfgLosf] dfq geP/ ;du| 
b]zs} cy{tGqdf ljlzi6 of]ubfg k'Ug ;S5 .
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Habitat Use, Habitat Use Dynamics and Carrying Capacity of Tigers 
(Panthera tigris) in the Bardiya-Banke Complex, Nepal

Shyam Kumar Shah (FOS-01P-2018), PhD 2026 
Faculty of Forestry 

(Chairperson of the Advisory Committee: Jhamak Bahadur Karki, PhD)

Tigers (Panthera tigris) are endangered wild felids despite global recovery efforts, with the 
majority of the population concentrated in ~42 key “source sites.” Effective conservation of tigers 
in these areas requires reliable population estimates, estimates of site-specific ecological carrying 
capacities, insights into habitat use, and changes in habitat use over time.  The ecological carrying 
capacity of tigers, fine-scale tiger habitat use, and habitat use dynamics were estimated in the 
Bardia-Banke Complex in western Nepal - a globally important source site within the Terai Arc 
Landscape (TAL). Using line transect surveys, ungulate densities and biomass were estimated, 
which corresponded to an ecological carrying capacity of 133 adult tigers in Bardia National Park 
(NP) and 28 in Banke NP. However, systematic camera trap surveys revealed current populations 
of 77 and 12 adult tigers, respectively, well below the carrying capacity. To understand spatial 
patterns of fine-scale tiger habitat use, a grid-based tiger detection and non-detection camera trap 
survey was conducted across 719 grid cells, each measuring 2×2 km² in the Complex. Single-
season occupancy models accounting for imperfect detection indicated uneven spatial use of 
tigers, with an overall habitat use probability of 0.43. Tiger habitat use was positively associated 
with prey abundance and proximity to water and negatively influenced by terrain ruggedness. To 
evaluate fine-scale temporal habitat use dynamics, multi-season occupancy models were applied 
to tiger detection and non-detection camera trap data from 2013, 2018, and 2022. Habitat use 
probabilities declined from 0.56 in 2013 to 0.49 in 2022, with significant fluctuations in the rate 
of change (average λ2013-2018 = 0.60), a 40% decline in space use from 2013-2018; while average 
λ2018-2022 = 2.28, +128% increase in space use from 2018-2022. Local colonization probabilities 
increased from 0.39 (SE = 0.09) during 2013-2018 to 0.48 (SE = 0.04) during 2018-2022, while 
local extinction remained consistently high at 0.50 (SE = 0.005), suggesting high site turnover. 
Multi-season occupancy analysis from 2013-2022 revealed temporal fluctuations in habitat 
use, colonization, and extinction, with water availability and prey abundance as key drivers of 
colonization. Findings revealed spatiotemporal variability in tiger habitat use, shaped primarily 
by prey availability and water sources. The need for habitat-specific management is highlighted 
with emphasis on prey and water augmentation, long-term monitoring, and effective human-tiger 
coexistence measures to support tiger population recovery and persistence across the Complex.

af3x¿ ljZjJofkL ;+/If0f k|of;x¿sf afah'b klg ;+s6fkGg aGohGt' x'g\ / ltgLx¿sf] hg;+Vof nueu 
$@ k|d'v æ;|f]t :ynx¿Æ df s]lG›t /x]sf] kfO{G5 . oL If]qdf af3sf] k|efjsf/L ;+/If0fsf nfuL ljZj;gLo 
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hg;+Vof cg'dfg, :yfgljz]if jxg Ifdtf, af;:yfg k|of]u tyf o;sf] kl/jt{gzLntfaf/] a'emfO{ cfjZos 
x'G5 . o; cg';Gwfgdf klZrd g]kfnl:yt alb{of–afFs] sDKn]S;df af3sf] kfl/l:ylts jxg Ifdtf, ;"Id 
:t/sf] af;:yfg k|of]u / o;sf] ;do;Fu} af;:yfg k|of]udf x'g] kl/jt{gsf] cWoog ul/Psf] lyof], h'g t/fO{ 
e"kl/lw If]q leq kg]{ ljZj:t/Lo af3sf] hg;+Vofsf] ;|f]t :yn xf] . nfOg 6«fG;]S6 ;j]{If0f ljlw k|of]u u/L 
cfxf/f k|hfltsf hgfj/x¿sf] 3gTj / h}ljs ef/sf] cg'dfg ul/Psf] lyof], h;cg';f/ alb{of /fli6«o lgs'~hdf 
!## jo:s af3 / afFs] /fli6«o lgs'~hdf @* jo:s af3 wfGg] kfl/l:ylts jxg Ifdtf /x]sf] kfOPsf] lyof] . 
oBlk, Jojl:yt Sofd]/f 6\of{k ;j]{If0f ljlwn] xfn alb{of /fli6«o lgs'~hdf && / afFs] /fli6«o lgs'~hdf !@ 
jo:s af3 /x]sf] b]vfPsf] lyof], h'g jxg Ifdtfsf] t'ngfdf lgs} sd xf] . ;"Id :t/df -Fine Scale_ af3sf] 
af;:yfg k|of]usf] :yflgs 9fFrf a'‰g @×@ ju{lsdL cfsf/sf &!( lu|8 ;]nx¿df Sofd]/f 6\of{kdfkm{t af3 
b]lvg]÷gb]lvg] ;j]{If0f ;~rfng ul/Psf] lyof] . ck"0f{ kQf nfUg] ;Defjgf ;dfof]hg ug]{ Psn–jlif{o pkof]u 
df]8]nx¿n] -Single Season Occupancy Model_ af3x¿sf] c;dfg :yflgs k|of]u b]vfof], s'n af;:yfg 
k|of]u ;DefJotf )=$# /x]sf] lyof] . af3sf] af;:yfg k|of]u cfxf/f k|hfltsf jGohGt'x¿sf] pknAwtf / 
kfgLsf] glhssf] b"/L;Fu ;sf/fTds ¿kdf ;DalGwt kfO{of], eg] e"–cfs[lts s7f]/tfn] -Terrain Ruggedness_ 
gsf/fTds c;/ kf/]sf] b]lvof] . ;"Id :t/df -Fine Scale_ ;do;Fu} x'g] af;:yfg k|of]usf] kl/jt{g d"NofÍg 
ug{ @)!#, @)!* / @)@@ sf] af3 b]lvg]÷gb]lvg] Sofd]/f 6\of{k 8f6fdf ax'–jlif{o pkof]u df]8]n -Multi 
Season Occupancy Model_ nfu" ul/Psf] lyof] . af;:yfg k|of]u ;DefJotf @)!# df )=%^ af6 36]/ 
@)@@ df )=$( df em¥of], h;df pNn]vgLo kl/jt{g b/ b]lvof] -cf};t λ

@)!#–@)!*
 Ö )=^), –$)Ü lu/fj6Ù 

cf};t λ
@)!*–@)@@

 Ö @=@*, ±!@*Ü j[l4_ . :yfgLo pkl:ylt ;DefJotf -Local Colonization_ @)!#–@)!* 
sf] )=#( -SEÖ)=)(_ af6 a9]/ @)!*–@)@@ df )=$* -SEÖ)=)$_ ePsf] b]lvof], eg] :yfgLo ljn'Kt b/ 
-Local Extinction_ lg/Gt/ ¿kdf pRr, )=%) -SEÖ)=))%_ g} /x]sf] kfOof], h;n] pRr af;:yfg k|of]usf] 
kl/jt{gsf] ;+s]t u5{ . @)!#–@)@@ sf] ax'–jlif{o pkof]u ljZn]if0fn] -Multi Season Occupancy Model_ 
af;:yfg k|of]u, :yfgLo pkl:ylt ;DefJotf -Local Colonization_ / ljn'Ktdf ;do cg';f/sf] kl/jt{g 
b]lvof], h;df kfgLsf] pknAwtf / cfxf/f k|hfltsf jGohGt'x?sf] dfqf d'Vo sf/s tTjsf ¿kdf b]lvPsf] 
5 . o; cWoogaf6 af3sf] af;:yfg k|of]udf :yfgLo / ;dout ljljwtf b]vfPsf] 5, h'g d'VotM cfxf/f 
k|hfltsf jGohGt'x?sf] pknAwtf / kfgLsf] pknAwtfåf/f k|efljt 5 . af3 ;+/If0fnfO{ k|efjsf/L agfpg, 
:yfgljz]if Joj:yfkgdf cfxf/f k|hfltsf jGohGt'x?sf] pknAwtf / kfgLsf] kx'Fr clej[l4, lb3{sfnLg 
cg'udg / k|efjsf/L dfgj–af3 åGå Go"gLs/0fdf hf]8 lbg cfjZos /x]sf] b]lvG5 .
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Determinants of Agricultural Land Use Change 
in Chitwan District of Nepal

Ramhari Timilsina (EXT-01P-2018), PhD 2026 
Agricultural Extension and Rural Sociology  

(Chairperson of the Advisory Committee: Gana Pati Ojha, PhD)

Agricultural land use change is a complex and dynamic process. The agricultural land of Nepal 
has undergone significant changes. The arable land in Nepal has declined gradually since 2001. 
However, limited studies have examined these transformations from agricultural perspectives. 
This study aims to assess agricultural land use change over the past two decades (2001 to 2021) 
and its drivers to inform land use planning in Chitwan, Nepal. A mixed-method approach was 
used by integrating geospatial analysis and social survey to identify and explore the determinants 
of agricultural land-use change. In 2021, a survey was conducted with 384 households in 
Chitwan. Logit regression was used to analyze the determinants of agricultural land use change. 
Cropping frequency (high vs. low) within a calendar year served as the binary dependent variable, 
representing land-use intensity. Socioeconomic, individual, technical, technological, and policy-
related variables were used as predictor variables in the logit regression analysis. Field observations, 
focus group discussions, and key informant interviews were conducted to explore information 
on agricultural land use change. Based on the qualitative information, a thematic analysis was 
conducted to explore the causes and consequences of land underutilization and intensification. 
The study revealed that cropland is declining in Rapti, Khairahani, Ratnanagar municipalities, 
and Bharatpur Metropolitan City, primarily due to the conversion of cropland into residential, 
industrial, built-up areas, and other land-use categories during the last two decades (2001 to 2021). 
In contrast, Madi and Kalika municipalities exhibited more stable patterns of cropland use. Land 
use in Chitwan exhibited an adaptive and cyclical pattern of change, with both the conversion 
of other land use categories into cropland and cropland into other land use categories occurring 
frequently. Although land abandonment and barren land are widespread concerns in Nepal, the 
extent of abandoned and barren land in Chitwan was found to be negligible. This study found 
that as the age of the household head increased, cropping frequency tended to decline, whereas 
households that raised livestock were more likely to have a higher cropping frequency. Although 
directions differed, migration dynamics were associated with increased land use intensification. 
Similarly, access to the canal irrigation source was found to be an important determinant of land 
use intensification. However, access to groundwater irrigation was more impactful for agricultural 
land use intensification compared to canal irrigation. Increased contact between farmers and 
extension professionals, as well as fellow farmers, was positively associated with cropping 
frequency. Although land fragmentation is commonly perceived as a contributor to agricultural 
land use change, this study concludes that land fragmentation is not an immediate barrier for land 
use intensification, but poses long-term challenges to sustainable land use planning. The absence 
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of legal frameworks, which leads to insecure tenure agreements, discourages both landowners and 
tenants from engaging in land leasing agreements. Inconsistent land use policies were a major 
barrier to sustainable agricultural land use. In addition, high input costs, market price volatility, 
and the shortage of chemical fertilizers were the major constraints for land use intensification. The 
findings underscore the urgent need for integrated, locally grounded, and farmer-centric land use 
policies that promote agricultural productivity while ensuring sustainable land use. 

s[lifIf]qdf k|of]u x'g] e"ldsf] kl/jt{g hl6n / ultlzn k|lqmof xf] . ;g\ @))! otf g]kfnsf] s[lif of]Uo hldg 
qmdzM 36\b} uPsf] 5 . ljut b'O{ bzsdf lrtjgsf] s[lif e"–b[Zodf pNn]vgLo kl/jt{g cfPsf] kfOG5 . T./ 
o:tf kl/jt{gx¿nfO{ ljZn]if0f ug]{ cg';Gwgx¿ lgs} sd ePsf 5g\ . ;g\ @)@! df ul/Psf] o; cWoogn] 
lrtjgdf ljut b'O{ bzsdf s[lifdf k|of]u ePsf] e"ldsf] kl/jt{gnfO{ ljZn]if0f ug]{ p2]Zo /fv]sf] lyof] . 
cWoog If]qdf ePsf] e"ld k|of]usf] kl/jt{gnfO{ ef}uf]lns ;"rgf k|0ffnL / b"/;Dj]bg k|ljlwsf] k|of]uu/L dfkg 
ul/Psf lyof] . cWoogsf nflu lrtjgsf #*$ 3/w'/Ldf ;j]{If0fu/L tYofÍ ;+ªsng ul/of] . e"ld k|of]udf 
ePsf] kl/jt{gsf lgwf{/sx¿sf] ljZn]if0fsf] nflu nlh6 l/u|;g ljlw k|of]u ul/Psf] lyof] . ;fdflhs, cfly{s, 
JolQmut, k|fljlws, tyf gLltut sf/sx¿nfO{ :jtGq r/sf ¿kdf nlh6 l/u|;gdf ;dfj]z ul/of] . o; 
cWoogn] /fKtL, v}/xgL, /Tggu/ gu/kflnsfx? / e/tk'/ dxfgu/kflnsfdf kl5Nnf] b'O{ bzsdf -;g\ @))! 
b]lv @)@!_ s[lifof]Uo e"ld 3l6/x]sf] b]vfPsf] 5 . d'VotM cfjf;Lo nufotsf ;+/rgfx¿ / cGo u}/s[lif 
k|of]hgsfnflu hdLgsf] ¿kfGtl/t k|of]u ePsf] kfOof] . t/ df8L / sflnsf gu/kflnsfx?df eg] s[lif 
of]Uoe"ldsf] k|of]u t'ngfTds ?kdf l:y/ /x]sf] kfOof] . ;du|df lrtjgdf e"ldsf] k|of]u / o;sf] kl/jt{g 
cg's'ngzLn / rqmLo k|s[ltsf] b]lvof] . hxfF s[lifof]Uo e"ld cGo k|of]hgdf ¿kfGt/0f x'g] / cGo k|of]hgsf] 
e"ld k'gM s[lifdf g} k|of]u ePsf] kfOof] . cWoog If]qx?df ePsf] :ynut cjnf]sgn] lrtjgdf v]tL of]Uo 
afFemf] hdLg gu0o ePsf] k'li6 u5{ . o; cWoog cg';f/ 3/d'nLsf] pd]/ a9\b} hfFbf kl/jf/n] Ps jif{df w]/} 
afnL nufpg] cfj[lQ 36\g] ;Defjgf b]vfpF5 . t/ kz'kfng ug]{ 3/w'/Lx¿n] eg] w]/} afnL nufpg] cfj[lQ 
b]vfPsf 5g\ . cfk|jf;gsf] k|efj lbzfut ¿kdf km/s b]lvP klg o;n] e"ldsf] ;3g k|of]udf ;sf/fTds 
of]ubfg k'¥ofPsf] kfOof] . gx/ tyf s'nf]af6 x'g] l;FrfOdf kx'Fr, e"ldsf] ;3g k|of]usf] dxTjk"0f{ lgwf{/s ePsf] 
kfOof] eg] Tof] eGbf klg k|efjzfnL, e"ldut l;FrfOsf] kx'Fr /x]sf] kfOof] . ;fy} s[ifsx¿sf] JolQmut tj/sf] 
s[lif k|;f/ ;]jf;Fusf] ;Dks{ / cGo s[ifsx¿;Fusf] cGt/lqmof a9]df klg afnL cfj[lQdf j[l4 x'g] cWoogn] 
b]vfPsf] 5 . o; cWoogn e"– v08Ls/0fnfO{ tfTsflns ¿kdf cj/f]w gdfg] klg bL3{sfnLg ;d:ofsf] ?kdf 
b]vfPsf] 5 . sfg"gL tyf gLltut ;+/rgfsf] cefj / c;'/lIft s/f/ ;Demf}tfn] hUufwgL / df]xL b'a}nfO{ 
s[lif sd{df nfUg lg?T;flxt agfPsf] kfOof] . ;fy} cl:y/ e"pkof]u gLlt s[lifof]Uo e"ldsf] lbuf] k|of]usf] 
afws ag]sf] kfOof] . s[lifdf pTkfbg nfutsf] j[l4, ahf/ d"Nosf] ptf/r9fj, /f;folgs dnsf] cefj h:tf 
ljifox¿ klg e"ldsf] ;3g k|of]usf] nflu r'gf}tL x'g\ eGg] o; cWoogn] b]vfpF5 . cGttM o; cWoogn] 
:yfgLo ;Gbe{df cfwfl/t, s[ifs s]lG›t / sfof{Gjogdf cfpg;Sg] e"pkof]u gLltsf] cfjZostf cf}+NofpF5 
h;n] e"ldsf] lbuf] k|of]u sfod ug{ ;xof]u k'¥ofpF5 . 



Directorate of Postgraduate Program, AFU 193

Compendium of PhD Research Abstracts 

Value Chain Analysis of Rice Seeds in Terai Belt of Nepal 
Rajesh Sah (AEC-01P-2017), PhD 2026, 

Department of Agricultural Economics and Agribusiness Management 
(Chairperson of the Advisory Committee: Prof. Shiva Chandra Dhakal, PhD)

Rice is the main staple crop of Nepal and plays a vital role in ensuring the country's food security. 
Rice seeds are fundamental to grain production, as their quality directly affects germination, crop 
establishment, and overall yield potential. Quality seeds ensure uniform growth, resilience to 
stresses, and enhanced productivity, making them essential for sustainable and efficient rice farming. 
In the current context, the increased production of improved rice seed, along with the understanding 
of the marketing and seed value chain, is inevitable. Besides, the factors determining the adoption 
of recommended practices, revenue, rice seed value chain, and the decision to replace farm seeds 
with improved seed need to be identified. In this concern, this study collected primary data from 
300 rice seed producers and 300 rice grain producers, selected randomly using a simple random 
sampling technique from the three major districts of the Terai belt with high rice seed production: 
Jhapa, Bardiya, and Chitwan districts of Nepal. A total of 100 rice grain producers and 100 rice 
seed producers were randomly selected from each district, which comprises a total of 600 samples 
for this study. Cobb-Douglas regression analysis was used to determine the status of resource use 
in rice grain and rice seed production. The binary form of regression, viz. probit model, was used 
to identify the determinants of the replacement of farm seeds. The determinants of revenue and 
adoption of recommended practices were assessed using the ordinary least squares estimation. The 
study found significant district-level variations in rice production economics, with Chitwan leading 
in gross revenue (NPR 172,278/ha); however, Bardiya had the highest BC ratio (1.73) in rice 
grain production. The study revealed that resources used in rice grain production were inefficient, 
which showed that seed and irrigation costs were excessively utilized and should be decreased by 
129 percent and 218 percent, respectively. Conversely, the use of organic fertilizers, along with 
harvesting and post-harvest costs, should be increased by 97, 74, and 76 percent, respectively. 
Experience-based knowledge and environmental factors like land suitability are paramount for rice 
farmers, with economic considerations. In the case of rice seed, Chitwan consistently has higher 
costs across most cost categories, while Jhapa tends to have lower costs, indicating that factors 
such as local agricultural practices, labor availability, and input prices significantly influence the 
cost structure of rice seed production in these districts. The BC ratio of rice seed production was 
highest in Bardiya (2.15), followed by Chitwan (1.99), and Jhapa having the lowest BC ratio 
(1.97), showing BC ratios more than 1 in all districts, indicating strong profitability across districts. 
The range of BC ratio spanned from a minimum of 1.06 to a maximum of 2.79, indicating that all 
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farmers were experiencing positive returns. The Cobb-Douglas regression for rice seed production 
revealed that the costs of underused resources, organic manures, post-harvest operations, seeds, 
and chemical fertilizers should be raised by 387, 76, 75, and 74 percent, respectively. However, 
for optimum utilization, costs associated with harvesting and using micronutrients should be 
reduced by 104 percent and 10 percent, respectively. The study suggested adjustments in the level 
of resources and the significant determinants to enhance the production of rice grain and rice 
seed. The study also analyzed the determinants influencing the adoption of seed certification, top 
dressing of fertilizers, and recommended FYM dosage among rice seed growers, and the findings 
revealed that higher income positively affected seed certification adoption, while greater distance 
from agrovet centers had a negative impact. Participation in training significantly influenced the 
adoption of fertilizer top dressing, whereas access to extension services exhibited a significant 
negative effect on seed certification but a positive effect on the adoption of FYM. Additionally, the 
age of the household head and distance to market significantly influenced the adoption of FYM, 
highlighting key socioeconomic and institutional factors affecting farmers’ decisions. Six different 
market actors participated in the production and marketing of rice seeds. The qualitative analysis 
of structure, conduct, and performance revealed that the rice seed value chain functioned within a 
competitive environment with minimal market concentration. The production cost of rice seed at 
the producer level was determined to be NPR 41 per kilogram, while the end-user price was NPR 
85 per kilogram, indicating a significant price spread of NPR 44 per kilogram. The producer’s share 
was found to be around 59 percent, which implied that the producer received more than half of the 
final retail price. The marketing efficiency using Shepherd’s formula was found to be 5.67, implying 
the marketing system was relatively effective in adding value to the product, and marketing costs 
were also low, relatively to the final retail price. Agricultural institutions and organizations should 
focus on and prioritize the underused inputs through subsidies, training programs, and awareness. 
The significant socioeconomic determinants for the adoption of improved seeds and production 
through the adoption of recommended practices are suggested for enhanced production.

g]kfnsf] k|d'v vfBfG‍g afnL wfgn] /fi‍6«sf] vfB ;'/Iffdf dxTjk"0f{ of]ubfg k'¥ofPsf] 5 . jt{dfg kl/k]Iodf, 
pG‍gt wfgsf] aLp pTkfbgdf j[l4 / o;sf] ahf/ Joj:yfkg tyf aLp d"No >[+vnf a'‰g cfjZos /x]sf] 
5 . ;fy}, l;kmfl/; ul/Psf cEof;x¿sf] ckgTj, cfDbfgL, wfg aLp d"No >[+vnf / kmfd{ aLpnfO{ pG‍gt 
aLpaf6 k|lt:yfkg ug]{ lg0f{onfO{ lgwf{/0f ug]{ sf/s tTjx¿ klxrfg ug{ cfjZos 5 . o; ljifodf, o; 
cWoogn] g]kfnsf w]/} wfg aLp pTkfbg x'g] tLg k|d'v t/fO{sf lhNnfx¿ emfkf, alb{of / lrtjgaf6 #)) 
ls;fgsf gd'gf ;Íng ul/Psf] 5 . k|To]s lhNnfaf6 !)) wfg cG‍g pTkfbs / !)) wfg aLp pTkfbs /\
ofG8d ljlwaf6 5gf}6 ul/Psf] lyof] . wfg cG‍g pTkfbg / wfg aLp pTkfbgsf] ;|f]t k|of]u bIftf lgwf{/0f 
ug{ sa–8Un; pTkfbg df]8]n k|of]u ul/Psf] lyof] . aLp k|lt:yfkg b/nfO{ c;/ ug]{ sf/s tTjx¿ lgwf{/0f 
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ug{ k|f]la6 l/u|];g df]8]n k|of]u ul/Psf] 5 . l;kmfl/; ul/Psf cEof;x¿sf] ckgTj / wfg aLp laqmLaf6 x'g] 
cfDbfgL lgwf{/s tTjx¿sf] d"NofÍg ;fwf/0f Go"g ju{ cg'dfg k|of]u u/L ul/Psf] lyof] . cWoogn] wfg cG‍g 
/ wfg aLp pTkfbgdf ;|f]tx¿sf] k|of]u k|efjsf/L ?kdf k|of]u gePsf] cWoogn] b]vfpFb5 . alb{ofdf xn 
uf]?n] hldg tof/ ug]{, /f;folgs dn, / afnL s6fgLdf dhb'/sf] k|of]u ;a}eGbf a9L /x]sf] 5 eg] emfkfdf 
h}ljs dnsf] k|of]u a9L ePsf] kfOof] . 6\‍ofS6/ k|of]u, aLpsf] dfqf, / cGo ;fdu|Lx¿df b]lvPsf] cGt/n] 
:yfgLo v]tLsf] cj:yf / ;|f]t kx'Frdf leG‍gtf b]vfPsf] 5 . ;j]{If0f ul/Psf # j6f lhNnfdf wfg, k/fn / e'; 
pTkfbg :t/df dxQ\jk"0f{ cGt/ /x]sf] kfOof] . emfkfdf cGo lhNnfdf eGbf a9L wfg pTkfbsTj k|lt x]S6/ 
-$(=$! lSjG6n_ ;lxt cu|tf lnPsf] 5 / alb{ofdf e'; -^=^% lSjG6n_ pTkfbgdf cufl8 /x]sf] cWoofgaf6 
kfOof] . lrtjgdf wfg pTkfbgaf6 s'n cfDbfgL k|lt x]S6/ g]? !,&@,@&* /x]sf] / gfkmf k|lt x]S6/ g]=?= 
^$,%!) ;lxt cGo lhNnfsf] t'ngfdf a9L /x]sf] kfOof] . alb{ofdf wfg cG‍g pTkfbgsf] nfe nfut cg'dfg 
-!=&#_ a9L /x]sf] kfOof], h;n] tLg} lhNnfx¿df /fd|f] wfg cG‍g pTkfbgaf6 gfkmf g} /x]sf] b]vfpFb5 . vfB 
kof{K‍ttfdf %^ k|ltzt s[ifs kl/jf/x¿n] !@ dlxgf jf ;f]eGbf a9Lsf nflu vfg k'Ug] /x]sf] kfOof] . emfkfdf 
vfBfGg pknAwtf ;a}eGbf a9L kof{K‍ttf -*% k|ltzt_ b]lvof] eg] alb{ofdf && k|ltzt / lrtjgdf ^–( 
dlxgfsf] nflu dfq %# k|ltzt kof{K‍ttf b]lvof] . cWoog If]qdf aLp / l;FrfOsf] nfut a9L k|of]u ePsf] 5, 
h;nfO{ qmdzM !@( / @!* k|ltztn] 36fpg' kg]{ cfjZostf b]lvPsf] 5 . csf]{tkm{, h}ljs dn, afnL s6fgL 
nfut, / afnL pTkfbgf]/fGt k5Lsf] nfut qmdzM (&, &$, / &^ k|ltztn] a9fpg' kg]{ cWoogaf6 b]lvG5 . 
wfg pTkfbg ug]{ ls;fgx¿sf nflu cg'ejdf cfwfl/t 1fg / jftfj/0fLo sf/sx¿, h:t} e"ld pko'Qmtf 
cToGt dxTjk"0f{ 5g\ ;f] kZ‍rft cfly{s kIfx¿ /x]sf 5g\ . wfg aLp pTkfbgsf nflu cfjZos ;fdu|Ldf # 
j6f lhNnfdf leG‍gtf b]lvPsf] 5 . alb{ofdf xn uf]?n] hldg tof/L ;a}eGbf a9L -%=@% lbg_ k|of]u ul/Psf] 
kfOof] eg] emfkfdf 6\‍ofS6/sf] k|of]u -^=%! 306f_ ;a} eGbf a9L /x]sf] kfOof]] .  emfkfdf ;a}eGbf w]/} h}ljs 
dn -#)^* lsnf]u|fd_ k|of]u ul/Psf] kfOof] eg] alb{ofdf -!&($ lsnf]u|fd_ ;a}eGbf sd k|of]u ul/Psf] 
kfOof] . lrtjgdf ;a}eGbf w]/} /f;folgs dn -@^* lsnf]u|fd_ sf] / afnL s6fgL -#@=^% lbg_ / ;du| wfg 
aLp pTkfbgsf nflu cfjZos hg>d -$$=$! lbg_ sf] cfjZostf /x]sf] kfOof] . wfgsf] aLp pTkfbgdf 
lrtjgsf] nfut w]/} pRr /x]sf] kfOof] eg] emfkfsf] nfut t'ngfTds ¿kdf sd ePsf] kfOof] . o;n] :yfgLo 
s[lif cEof;, >d pknAwtf, / ;fdu|L d"Noh:tf sf/sx¿n] nfut ;+/rgfdf dxTjk"0f{ k|efj kfg]{ ;+s]t u/]sf] 
kfOof] . alb{ofdf nfe nfut cg'kft a9L -@=!%_ /x]sf] kfOof] / lrtjgdf -!=((_ / ;a}eGbf sd emfkf -!=(&_ 
df kfOof] . cWoog If]qdf nfe nfut cg'kft Go"gtd !=)^ b]lv pRrtd @=&( ;Dd kfOof], h;n] clwsf+z 
ls;fgx¿n] ;sf/fTds k|ltkmn k|fK‍t u/] klg pTkfbg ;fdu|Lsf] pkof]udf leG‍gtf /x]sf] kfOof] . sa–8Un; 
l/u|];g df]8]nsf] glthf cg';f/ wfg aLp pTkfbgsf nflu h}ljs dn, afnL pTkfbgf]/fGt lqmofsnfk, aLp, 
/ /f;folgs dnsf nfut qmdzM #*&, &^, &%, / &$ k|ltztn] a9fpg' kg]{ cWoogn] b]vfPsf] 5 . csf]{tkm{, 
afnL s6fgL nfut / ;'IdtQ\jsf] k|of]u nfutnfO{ qmdzM !)$ / !) k|ltztn] 36fpg' kg]{ kfOof] . cWoogn] 
wfg cG‍g / wfg aLp pTkfbgdf ;|f]tx¿sf] :t/ ;dfof]hg / dxTjk"0f{ lgwf{/sx¿ klxrfg u/L pTkfbg ;'wf/ 
ug{ ;'emfj lbPsf] 5 .  cWoogn] wfg aLp pTkfbsx¿aLr aLp k|df0fLs/0f, dnsf] 6k 8«]l;ª / l;kmfl/; 
ul/Psf] k|fËfl/s dn dfqfsf] ckgTjnfO{ k|efj kfg{] lgw{f/s tTjx¿nfO{ klg ljZn]if0f u/]sf] 5 . cWoogn] 
pRr cfDbfgLn] aLp k|df0fLs/0fsf] ckgTjnfO{ ;sf/fTds ¿kdf k|efj kf5{, / Pu|f]e]6 s]G›x¿af6sf] a9L 
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b"/Ln] o;nfO{ gsf/fTds ¿kdf c;/ u5{ . tflndn] dnsf] 6k 8«]l;ª ckgTjnfO{ k|efj kfg{ dxQ\jk"0f{ e"ldsf 
v]N5 eg], lj:tf/ ;]jfn] aLp k|df0fLs/0fdf gsf/fTds k|efj kfg{] t/ uf]7] dn ckgTjdf ;sf/fTds k|efj 
kfg{] b]lvPsf] 5 . ;fy}, 3/d'nLsf] pd]/ / ahf/ b"/Ln] k|fËfl/s dn ckgTj ug{ dxTjk"0f{ ¿kdf k|efj kfg{] 
b]lvPsf] 5, h;n] ls;fgx¿sf] lg0f{onfO{ k|efljt ug{] k|d'v ;fdflhs-cfly{s tyf ;+:yfut tTjx¿ phfu/ 
ub{5 . wfg aLpsf] k|lt lsnf]u|fd pTkfbg nfut pTkfbs :t/df g]=?= $! lyof] d"No >[+vnfsf] clGtd kfq 
aLp k|of]ustf{ :t/df wfg aLpsf] d"No g]=?= *% lyof], h;n] k|lt lsnf]u|fd d"No cGt/ g]=?= $$ /x]sf] 
b]vfof] . wfg aLp pTkfbsn] k|fK‍t u/]sf] d"Nosf] lx:;f sl/a %( k|ltzt /x]sf] / pTkfbsn] clGtd v'›f 
d"Nosf] cfwfeGbf a9L d"No k|fK‍t u/]sf] b]vfof] . z]km8{sf] ;"qaf6 u0fgf ul/Psf] ahf/ bIftf %=^& kfOPsf] 
5, h;n] ahf/ k|0ffnL t'ngfTds ¿kdf k|efjsf/L /x]sf] / ahf/Ls/0f nfut sd /x]sf] ;+s]t ub{5 . s[lif 
k]zfdf cfa4 ;d"x, ;xsf/L / ;+:yfx¿nfO{ pTkfbg ;fdu|Ldf cg'bfg, tflnd sfo{qmd, / hgr]tgf cleofg 
dfkm{t k|fyldstf lbg h¿/L b]lvG5 . pG‍gt aLpsf] ckgTj / l;kmfl/; ul/Psf cEof;x¿sf] pTkfbgdf 
dxTjk"0f{ lgwf{/sx¿sf] klxrfg ug{ yk cg';Gwfgsf] cfjZostf b]lvG5 .
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Evaluation of Different Genotypes of Tomato (Solanum lycopersicum 
L.) and Nutrient Management in Parwanipur, Nepal 

Jeet Narayan Chaudhary (HRT-02P-2017), PhD 2026, 
Department of Horticulture 

(Chairperson of the Advisory Committee: Prof. Arvind Srivastava, PhD)

Tomato (Solanum lycopersicum Mill.) is one of Nepal's most important winter vegetable crops 
in Parwanipur, Bara, Nepal, but its productivity is very low in our country. Therefore, studies 
were conducted to find out the high-yielding determinate tomato varieties with long shelf-life 
for storage and appropriate fertilizer combinations at the Directorate of Agricultural Research, 
Parwanipur, in two consecutive winter seasons of 2020/21 and 2021/22. The first experiment was 
laid out in a Randomized Complete Block Design (RCBD) with 16 treatments and replicated 
thrice. Crop geometry was maintained at 75 × 60 cm2, and recommended doses of fertilizers (RDF) 
and manures were applied at the rate of 200:150:120 kg N, P2O5, K2O kg + 10 tons FYM ha-

1. The results showed significant variation in yield and yield attributing characters among the 
tested genotypes, and the genotype AVTO 1711 significantly produced the highest marketable 
fruits (58.08 t ha-1), followed by AVTO 1717 (54.09 t ha-1), AVTO 1288 (53.76 t ha-1), and AVTO 
1702 (52.56 t ha-1), and also the highest benefit-cost ratio. Therefore, genotypes AVTO 1711, 
AVTO 1717, AVTO 1288, and AVTO 1702 were found suitable for higher production. The second 
experiment was implemented to study the effect of different sources of nitrogen (N) for sustainable 
tomato production, which was laid out in RCBD with two factorial arrangements of treatments 
in three replications. Factor A consisted of three genotypes (AVTO 1409, AVTO 1306, and check 
Pusa Ruby), and Factor B comprised of five combinations of N application (i.e., 4 applications 
of N 100 and 50% of the RDF through farm yard manure (FYM) and poultry manure (PM), 
and one control only RDF. The results observed a highly significant variation in genotypes and 
a combination of N application, but non-significant in their interaction effect. Genotype AVTO 
1306 produced the highest marketable fruits (40.21 t ha-1) followed by genotype AVTO 1409 
(38.77 t ha-1). Likewise, the combined application of 50 % N from PM and 50% N from RDF 
recorded the highest yield (39.36 t ha-1), and the benefit: cost ratio (1.66:1) was incurred from 
combinations of genotype AVTO 1306 with the application of 50% N from PM and 50% N from 
RDF. The third experiment was implemented to evaluate the effect of the number of perforations 
in the plastic bags (MAP) on post-harvest losses of tomato fruits. The experiment was laid out in 
a Completely Randomized Design (CRD) with two factorial arrangements of treatments in three 
replications. Factor A comprised five levels of perforation (Open tray, no holes, 4 holes, 8 holes, 
and 16 holes), and Factor B consisted of 6 promising tomato genotypes, namely AVTO 1712, 
AVTO 1306, AVTO 1711, AVTO 1717, AVTO 1288, and AVTO 1702. The fruits were packed 
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in MAP in 50-micron LDPE and stored up to 21 days at room temperature, and observations 
were taken at 7, 14, and 21 days after storage (DAS). The results showed the highly significant 
differences in total physiological losses in weight (PLW %) among the genotypes at 7, 14, and 21 
DAS, and the interaction effect was not significant. The minimum PLW was recorded in MAP with 
16 holes (4.7, 14.8, and 35.3 %), followed by 8 holes (6.4, 17.4, and 38.3 %) at 7, 14, and 21 DAS, 
respectively, and the minimum PLW was obtained with genotype AVTO 1711. The highest score 
on freshness appearance (3.8 out of 5) was found in MAP with 8 and 16 holes. Hence, MAP with 
16 and 8 holes and genotype AVTO 1711 performed significantly better in minimizing the PLW 
and retaining the freshness of tomato fruits.

uf]ne]8f dWo t/fO{ If]qdf pTkfbg x'g] g]kfnsf] Ps dxTjk"0f{ lxpFb] t/sf/L afnL xf] . t/ o;sf] pTkfbsTj 
xfd|f] b]zdf lgs} sd 5 . t;y{, a9L pTkfbg lbg], nfdf] e08f/0f Ifdtf ePsf hftsf] 5gf}6 / pko{'Qm 
dfqfdf k|f+ufl/s tyf /f;folgs dn ;+of]hg u/L w]/} pTkfbg lbg] :jo+;]+lGrt 6df6/sf k|hfltx¿sf] hft 
kQf nufpg s[lif cg';Gwfg lgb]{zgfno, k/jfgLk'/df ;g @)@)÷@! / @)@!÷@@ df nuftf/ b'O{ j6f lxpFb] 
df};ddf ljleGg cWoog cg';Gwfgx¿ ;+rfng ul/Psf] lyof] . klxnf] k/LIf0f /]08f]dfOh slDkln6 Ans 
l8hfOg -RCBD_ df tLg k6s bf]xf]¥ofP/ ;+rfng ul/Psf] lyof] . lj?jfnfO{ &% × ^) ;]= ld= -;]lG6ld6/_ 
b'/Ldf nufO{Psf] / l;kmfl/; dnsf] dfqf @))M!%)M!@) qmdzM gf= -gfO{6«f]hg_ M km= -km;kmf]/;_ M kf]= -kf]6f;_ 
s]=hL= / uf]7] dn !) 6g k|lt x]S6/sf] b/n] k|of]u ul/Psf] lyof] . glthfx?sf] ljZn]if0f ubf{ lhgf]6fO{kx¿ 
larsf] pTkfbg / pTkfbg ;DjlGw dfkb08x¿df j}1flgs tj/n] dxTjk"0f{ leGgtf b]lvPsf] lyof] . ahf/ 
of]Uo ;a}eGbf j9L pTkfbg -%*=)* 6g k|lt x]S6/_ / nfe–nfut cg'kft  -@=@*M!_ Ple6Lcf] !&!! n] To; 
k5L Plel6cf] !&!&, Plel6cf] !@**, / Plel6cf] !&)@ n] lbPsf] lyof]] . bf];|f] k/LIf0f km}S6f]l/on /]08f]dfOh 
slDkln6 Ans l8hfOg b'O{ sf/s k|s[ltsf] ;+of]hg u/L sf/s P df # j6f lhgf]6fO{kx¿ Plel6cf] !$)(, 
Plel6cf] !#)^ / l;kmfl/z hft k';f ?aL lyP eg] sf/s la df gfO{6«f]hg >f]tsf] nfuL k|fËfl/s dn s'v'/f 
dnaf6 %)Ü / !))Ü / uf]7] dnaf6 %)Ü / !))Ü gfO{6«f]hg u/]/ $ j6f / Pp6f l;kmfl/z dnsf] dfqf u/L 
hDdf kfFr j6f n]j]nx¿df vfBtTj lbO{ ;+rfng ul/Psf] lyof] . gflthfx?sf] ljZn]if0fn ubf{ lhgf]6fO{kx¿ / 
gfO{6«f]hg ;|f]tx¿sf] k|ltlqmofsf] k|efjsf sf/0fn] w]/} dxTjk"0f{ leGgtfx¿ b]vfof] t/ ltgLx¿sf] cGt/lqmofdf 
To:tf] s'g} leGgtf b]lvPg . o;/L lhgf]6fO{k !#)^ / s'v'/fsf] dnaf6 %)Ü gfO{6«f]hg ± /f;folgs dnaf6 
%)Ü gfO{6«f]hg lbbf ;a}eGbf a9L pTkfbg -#(=#^ 6g k|lt x]S6/ / nfe–nfut cg'kft -!=^^ M!_ b]lvPsf] 
lyof] . t];|f] k/LIf0f 6df6/ kmnsf] pTkfbg pk|fGt gf]S;gL sd ug{sf] nfuL ljleGg l5l›t ePsf], gePsf] 
Knfli6s y}nf %) dfOqmf]+ -LDPE_ / v'nf jftfj/0fdf 6df6/sf] kmn /fvL b'O{ km}S6f]l/on slDkln6 Ans 
l8hfOgdf tLg k6s bf]¥ofP/ ;+rfng ul/Psf] lyof] . ˆofS6/ P df kfFr :t/x¿ h'g v'nf jftf/0fdf 6«] df, 
Kjfn gePsf], $, * / !^ j6f Kjfnx? ePsf] Knfli6s y}nfdf /flvPsf] lyof] / ˆofS6/ la df 6df6/sf] 5 j6f 
/fd|f] lhgf]6fO{kx¿ -Plel6cf] !&!@, Plel6cf] !#)^, Plel6cf]] !&!!, Plel6cf] !&!&, Plel6cf] !@** / Plel6cf] 
!&)@_ 5gf}6 u/L :t/x? ;dfj]z u/]sf] lyof] . kmnnfO{ @! lbg;Dd sf]7fsf] tfkqmddf /fvL cjnf]sg tYof+s 
;fKtflxs cGt/fndf lnOPsf] lyof] . glthfx?x¿sf] cfwf/df, s'n kmnsf] lkmlhcf]nf]lhsn tf}n x|f; (%) df 
kmnnfO{ &, !$ / @! lbg ;Dd e08f/0f ubf{ kmnsf] Knfli6s y}nf / lhgf]6fO{kx¿df cTolws dxTjk"0f{ leGgtf 
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b]vfof] t/ lt b'O{ j6f sf/sx?sf] ljrdf cGt/lqmof k|efj kfO{Pg . kmnsf] tf}ndf ;a}eGbf sd x|f; !^ j6f 
Kjfnx? ePsf] Knfli6s y}nf -$=&, !$=* / #%=# Ü_ To;k5L * j6f Kjfnx? -^=$, !&=$ / #*=# Ü_ df= / 
lhgf]6fO{kx¿ sf] ;Gbe{df ;a}eGbf sd x|f; Plel6cf] !&!! -$=!, !@=* / #)=) Ü_ df qmdzM kmnnfO{ &, !$ 
/ @! lbg ;Dd e08f/0f u/]k5Ldf /]s8{ ul/Psf] lyof] . To:t}u/L kmnsf] tfhfkgdf & lbg ;Dd e08f/0f ubf{ 
s'g} lsl;dsf] leGgtf b]lvPg t/ !$ lbg ;Ddsf] e08f/0fdf Knfli6s y}nfdf leGgtf b]lvof], t/ hLgf]6fO{kx? 
tyf ltgsf] cGt/lqmof k|efjdf s'g} lsl;dsf] leGgtf b]lvPg . @! lbg ;Dd e08f/0f ubf{ kmnsf] tfhfkgdf, 
Knfli6s y}nf / lhgf]6fO{kx¿df cTolws dxTjk"0f{ leGgtf b]lvof] t/ cGt/lqmof k|efj vf;} kfO{Pg . !^ 
j6f Kjfnx? ePsf] Knfli6s y}nfdf e08f/0f ul/Psf] kmndf ;a}eGbf a9L tfhfkg / lhgf]6fO{kx¿ Plel6cf] 
!&!! -% dWo] #=@_ / To; kl5 * Kjfnx? ePsf]df /]s8{ ul/of] . glthfsf] cfwf/df !^ / * Kjfnx? ePsf] 
Knfli6s y}nfdf Kofs]lh+u u/L /fv]sf] kmn / lhgf]6fO{kx¿ Plel6cf] !&!! df kmnsf] pTkfbg pk|fGt ;a}eGbf 
sd gf]S;gL / ;a}eGbf a9L tfhfkgdf pNn]vlgo ¿kdf /fd|f] b]lvof] .
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Evaluation and Selection of Maize Hybrids Targeted 
for Western Hills of Nepal

Bhim Nath Adhikari (PLB-01P-2017), PhD 2026 
Department of Genetics and Plant Breeding

(Chairperson of the Advisory Committee: Prof. Surya Kant Ghimire, PhD)

Maize cultivation area and productivity of western Nepal are lower than those of eastern Nepal, 
and climatic challenges such as low rainfall, late onset, and early withdrawal of monsoon demand 
early to intermediate stable maize hybrids to enhance maize productivity. This study aims to 
identify stable, high-yielding, early-maturing single-cross maize hybrids suitable for summer 
planting in the mid-hill of western Nepal. Ninety-three single-cross hybrids were assessed along 
with seven checks in the experimental field of the National Maize Research Program, Chitwan; 
Directorate of Agriculture Research, Surkhet; and Directorate of Agriculture Research, Doti 
during the summer season of 2019. A subset of 17 hybrids with grain yield greater than Rampur 
Hybrid-10, anthesis silking interval of ≤ 3.0 days, and disease score ≤ 2.5 was selected from 2019 
experiments. Those selected hybrids, along with three checks, were further evaluated across the 
National Maize Research Program, Chitwan; Directorate of Agriculture Research, Surkhet; the 
Horticulture Research Station, Dailekh; Ginger Research Program, Salyan; and the Directorate of 
Agriculture Research, Doti in the summer season of 2020. The field experiment was laid-out in an 
α-lattice design with three replicates in each location. A total of 25 inbred lines that produced 17 
selected hybrids from 2019 were characterized using 20 simple sequence repeat markers to assess 
genetic diversity. Significant variation was observed in genotype, environment, and genotype by 
environment interactions for all measured agro-morphological, yield, and yield contributing traits 
under all locations in 2019. Positive correlation observed with grain yield for major traits such as 
days to anthesis (0.40**), plant height (0.53**), thousand kernel weight (0.20*), number of grain 
rows ear-1 (0.23*), ear diameter (0.37**), and negative correlation observed for anthesis silking 
interval (-0.63**). A total of 54 alleles were detected for 25 inbreds from the 15 polymorphic 
markers, with 0.64 mean polymorphic information content, showing the presence of genotypic 
diversity. Molecular diversity of inbred lines and yield performance of hybrids showed that 15 
selected hybrids were developed from genetically diverse parental lines. RML-97-1/RML-98, 
RML-145/RML-98, RML-11-1/RL-298, RL-180/RL-105, and RML-97-2/RL-105 were observed 
to have high-yielding and stable hybrids based on AMMI stability index. The better-performing 
hybrids could be verified through on-farm testing before commercial release to enhance maize 
productivity in the western mid-hills of Nepal for summer planting. 
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ds}sf] If]qkmn / pTkfbsTj k'lj{ g]kfnsf] t'ngfdf klZrddf sd /x]sf] 5 . cfsfz] kfgLsf] e/df v]tL x'g], 
sd kfgL kg]{ / jiff{t l9nf] ul/ z'? x'g] cl;+lrt If]qdf ds}sf] pTkfbg j[l¢ ug{ l56f] kfSg] j0f{z+s/ hftx?sf] 

pknAwtf cfjZos 5 . g]kfnsf] klZrdL dWo kxf8L e"efusf] nflu jif]{ df};ddf nufpg pko'Qm x'g], pTkfbg 

jl9 lbg], l56f] kfSg] j0f{z+s/ ds}sf hftx?sf] klxrfg ug{sf] nflu of] kl/If0f ul/Psf] lyof] . ;g @)!( 

sf] jif]{ df};ddf /fli6«o ds}jfnL cg';Gwfg sfo{s|d, lrtjg, k|fb]lzs s[lif cg';Gwfg lgb]{zfgfno, ;'v]{t / 

k|fb]lzs s[lif cg';Gwfg lgb]{zfgfno, 8f]6Ldf kl/If0fx? ;+rfng ul/Psf] lyof] . To;} ul/ ;g @)@) sf] jif]{ 

df};ddf pNn]lvt :yfgsf cltl/Qm afujfgL cg';Gwfg s]Gb|, b}n]v / cb'jfjfnL cg';Gwfg sfo{s|d, ;Nofgdf 

klg kl/If0f ;+rfng ul/Psf] lyof] . ;g\ @)!( df ;ftj6f lgoGq0fhftx? ;lxt !)) cg'hftx? / ;g\ @)@) 

df ltgj6f lgoGq0fhftx? ;lxt klxnf] jif{sf] kl/If0fjf6 5flgPsf !& cg'hftx?nfO{ cNkmfNofl6; l8hfOgdf 

k|lt :yfg ltgj6f k|lts[lt agfO{ kl/If0f ul/Psf] lyof] . klxnf] jif{sf] kl/If0fjf6 5flgPsf !& j0f{z+s/ 

cg'hftx?sf hDdf @% Oga|L8 nfOgx?nfO{ @) j6f P;P;cf/ dfs{/jf6 cg'jf+lzs ljljwtf dfkg ul/Psf] 

lyof] . k|fKt cfFs8fx?nfO{ ljZn]if0f ubf{ cg'hftx?, kl/If0f ul/Psf] jftfj/0f, / cg'hft tyf jftfj/0f lar 

ds}sf] pTkfbg Pj+ pTkfbgdf of]ubfg ug]{ u'0fx?df pNn]Vo leGgtf kfOof] . ds} pTkfbg / pTkfbgdf k|efj 

kfg]{ u'0fx? ljrdf ;x–;DjGwsf] cWoog ubf{ efn]km"n km"Ng nfUg] lbg -)=$)**_, jf]6sf] prfO{ -)=%#**_, 
xhf/ bfgfsf] tf}n -)=@)**_, bfgfsf] xf/ ;+Vof -)=@#**_, 3f]ufsf] kl/lw -)=#&**_ h:tf u'0fx? / pTkfbg 

ljr ;sf/fTds ;dGjo b]lvof], o;y{ hftx? lasfz ubf{ pNn]lvt u'0fx?sf] cfwf/df 5gf}6 ubf{ pTkfbg 

a9fpg ;lsg] b]lvof] . efn] / kf]yL km"nkm"Ng] lbgsf] cGt/ / pTkfbg ljr gsf/fTds ;dGjo -–)=^#**_ 
kfOof] h;jf6 efn] kf]yL km"nkm"Ng] lbgsf] cGt/ sdxF'bf k|of{Kt k/fu;]rg eO{ pTkfbg jl9x'g] b]lvof] . c0f' 

;DjlGw cWoog ubf{ @) j6f P;P;cf/ df/{s/ dWo] !% jf6 ax'?kL b]lvP h;df s'n %$ Plnn / cf}ift 

lkcfO{;L )=^$ /x\of] h;jf6 @) j6f OGa|L8x?df k|of{Kt j+zf0f'ut ljljwtf /x]sf] b]lvof] . cg'jf+lzs cfs8fsf] 

laZn]if0f dfkm{t OGa|L8x?nfO{ ;d"xs[t ubf{ % cf]6f ;d"x aGof] . klxnf] jif{af6 5lgPsf !& cf]6f j0f{z+s/ 

cg'hftx? dWo] !% cf]6f cg'hftx?sf jfj'cfdf km/s–km/s ;d"xdf /x]sfn] km/s k[i6e"ldsf jfj'cfdfaf6 

ag]sf j0f{z+s/ hftx?jf6 jl9 pTkfbg cfpg] tYonfO{ k'li6 u/]sf] b]lvof] . PdL l:y/tf cg's|dl0fsf cg';f/ 

kl/If0f ul/Psf j0f{z+s/ hftx? dWo] cf/odon–(&–@÷cf/odon–(*, cf/odon–!$%÷cf/odon–(*, 

cf/odon–!!–!÷cf/on–@(*, cf/on–!*)÷cf/on–!)% / cf/odon–(&–@÷cf/on–!)% sf] pTkfbg jl9 / 

pTkfbgdf l:y/tf b]lvPsf]n] oL cg'hftx? klZrdL dWo kxf8df jif]{ l;hgsf nflu pko'SQ x'g] kfOof] . t;y{ 

o; cWoogaf6 pko'SQ b]lvPsf j0f{z+s/ cg'hftx?nfO{ s[ifssf] v]tjf/Ldf kl/If0f ul/ Aoj;flos v]tLsf] 

nflu l;kmfl/z ug'{kg]{ b]lvG5 .
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Genetic Diversity and Variation in Seed Protein and Oil Content among 
Nepalese and Exotic Soyabean [Glycine max (L.) Merrill] Genotypes

Netra Hari Ghimire (PLB-03P-2017), PhD 2026, 
Department of Genetic and Plant Breeding 

(Chairperson of the Advisory Committee: Krishna Hari Dhakal, PhD)

Nepal is rich in soybean diversity, but many local germplasms remain under-characterized, 
especially for nutritional quality and molecular traits. This study was conducted to explore the 
phenotypic and genotypic diversity, genotype × environment interactions pattern, and analysis of 
protein and oil content of soybean genotypes. A total of 150 soybean genotypes collected from 
different sources were used for the field study at Dasharathpur, Surkhet; Rampur, Chitwan; and 
Khumaltar, Lalitpur using alpha lattice design with three replications in two consecutive summer 
seasons of 2019 and 2020. Field data were recorded for days to flowering and maturity, plant 
height, number of primary branches per plant, number of nodes per plant, number of pods per 
plant, seed yield, total biomass, harvest index, and hundred seed weight. Protein and oil content 
of 144 soybean genotypes were analyzed, while 141 genotypes were used for a genotypic study 
using 30 SSR markers.  High variation was observed for seed coat colour, hilum colour, leaf shape 
and size, flower colour, flowering and maturity, plant height, seed yield, and yield attributing 
parameters at the phenotypic level. Hierarchical clustering and principal coordinate analysis 
confirmed the genetic variation and relationships among the studied genotypes, grouping them 
into five clusters. A total of 124 alleles with an average polymorphic information content value 
of 0.79, and six rare alleles were identified. Sathiya and Baglung Seto were identified as ideal 
genotypes for protein (43.43%) and oil contents (15.02%), respectively. All recorded traits in 
the AMMI analysis of variance showed significant differences for genotype, environment, and 
genotype × environment interaction. The results showed that the top five high-yielding genotypes 
were 200525 (Rampur) (2075 kg/ha), NGRC06833 (2074 kg/ha), NGRC06835 (2041 kg/ha), and 
TGX1987-62F (1988 kg/ha). These genotypes were also identified as ideal in the GGE biplot and 
ranked superior based on AMMI environmental score across locations for seed yield. The top 
five high yielding and adapted genotypes were GC8234GC-13, 200525(Rampur), NGRC06835, 
NGRC06833, and Kavre for Surkhet; NGRC06833, TGX1987-62F, TGX1989-19F, NGRC07368, 
and LS-77-16-16 for Khumaltar; NGRC02675, NGRC06833, 200525(Rampur), NGRC06835, 
and TGX1987-62F for Rampur. Overall, the observed phenotypic and genotypic variability among 
soybean genotypes, particularly seed yield, protein, and oil content, highlights their potential for 
selecting both location-specific and broadly adapted genotypes, and for identifying suitable donor 
parents for future breeding programs.
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g]kfndf e6df;sf] hflto ljljwtf pRr ePtfklg :yfgLo hftx?sf] pTkfbg, kf]if0f:t/ / df]lns'n/ 
ljz]iftfx?sf] k|of{Kt cWoog x'g cem}afFsL /x]sf] 5 . e6df;sf] pTkfbgsf afx\o rl/qx? / cfg'j+lzs  
ljljwtf cWoog ug]{, cg'hft / jftfj/0f aLrsf] cGt/ ;DjGw kQf nufpg], k|f]l6g / t]nsf] dfqf ljZn]if0f 
ug]{ d'Vo p2]Zo /fvL of] cWoog kl/If0f ;+rfng ul/Psf] lyof] . ljleGg ;|f]tx¿af6 ;+sng ul/Psf s'n 
!%) e6df;sf cg'hftx?nfO{ bz/yk'/, ;'v]{t, /fdk'/, lrtjg / v'dn6f/ nlntk'/df @)!( / @)@) sf] 
jif]{ l;hgdf cNkmfNofl6; l8hfO{gdf ltg k6s bf]xf]¥ofO{ kl/If0f ul/Psf] lyof] . km'n km'Ng] lbg, kfSg] cjlw, 
la?jfsf] prfO{, k|lt la?jf k|fylds xfufFx¿sf] ;ª\Vof, k|lt la?jf cfFVnfsf] ;ª\Vof, k|lt la?jf sf]zfsf] 
;ª\Vof, bfgfsf] pTkfbg, ;o bfgfsf] jhg, s'n afof]df; / km;n ;"rsfÍ  h:tf u'0f ljz]iftfx¿ dfkg 
ul/Psf lyP . Ps ;o rjfln; cg'hftx?df k|f]l6g / t]nsf] dfqf ljZn]if0f ul/of] eg] !$! cg'hftx?df 
#) j6f P;P;cf/ (SSR) dfs{/ k|of]u u/L cfg'j+lzs cWoog ul/Psf] lyof] . Sn:6l/Ë / k|d'v ;dGjo 
ljZn]if0fn] cfg'j+lzs leGgtfsf] nfuL cWoog ul/Psf] kl/u|x0fx¿ aLrsf] ;DaGwsf] pkl:yltnfO{ klg ;dy{g 
uof]{ . P;P;cf/ dfs{/x¿jf6 b]lvPsf !@$ PnLnx¿, *(=!!Ü ax'¿ktf, / )=&(% sf] cf};t kLcfO{;L dfgn] 
cg'hftx?df k|ofKt cfg'j+lzs ljljwtfsf] /x]sf]] kfO{of] . kfFrj6f dfs{/x?af6 ̂  b'n{e PnLnx? klxrfg ul/of] . 
;l7of -$#=$#Ü_ k|f]l6gsf] nfuL / afun'+u ;]tf] -!%=)@Ü_ sRrf t]nsf] nfuL cfbz{ cg'hft kfO{of] . AMMI 
jf6 ljZn]if0f ubf{ /]s8{ ul/Psf ljz]iftfx¿ cg'hftLo,  jftfj/0fLo tyf cg'hft / jftfj/0f aLrsf] cGt/ 
;DjGwdf k[ystf b]lvof] . pTkfbgsf] cfwf/df cg'hftx? 200525-/fdk'/_ -@)&% s]=hL=÷x]=_, NGRC06833 
-@)$& s]=hL=÷x]=_, NGRC06835 -@)$! s]=hL=÷x]=_, / TGX1987-62F -!(** s]=hL=÷x]=_ qmdzM pTs[i6 
kfOPsf lyP . pNn]lvt cg'hftx? GGE afOKn6df cfbz{ cg'hftsf ?kdf b]lvof] ;fYf} AMMI jftfj/0fLo 
:sf]/sf cfwf/df kl/If0f ul/Psf :yfgx?df klg l:y/ pTkfbg lbg] kfO{of] . pRr pTkfbg / cg's'ng ePsf 
zLif{ kfFr cg'hftx? ;'v]{tsf nfuL GC8234GC-13, 200525-/fdk'/_, NGRC06835, NGRC06833 / sfe|] 
lyP eg] v'dn6f/sf nfuL NGRC06833, TGX1987-62F, TGX1989-19F, NGRC07368 / LS-77-16-16 
lyP . To:t} /fdk'/sf nfuL NGRC02675, NGRC06833, 200525 -/fdk'/_, NGRC06835 / TGX1987-
62F /x]sf lyP . ;du|df e6df;sf cg'hftx?df b]lvPsf] k|f]l6g / t]n ;lxt pNn]lvt afx\o rl/qx? / 
cfg'j+lzs aLr b]lvPsf] leGgtf, cg'hft / jftfj/0f ljrsf] cGt/ ;DjGwn] :yfg ljz]if / ;du| cg's'lnt 
cg'hftx? 5gf]6 ug{ ;lsof] / eljiodf hftLo ;'wf/ sfo{qmdsf nfuL pTs[i6 b]lvPsf k}t[s nfO{gx?nfO{ 
k|of]u ug{ ;lsg] b]lvG5 .
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Diversity, G × E Interaction, Grain Quality and Blast 
Resistance of Fine and Aromatic Rice in Nepal

Dev Nidhi Tiwari (PLB-02P-2017), PhD 2026, 
Department of Genetic and Plant Breeding 

(Chairperson of the Advisory Committee: Prof. Madhav Prasad Pandey, PhD)

Rice is a principal food crop contributing significantly to the national economy and is important 
for the livelihood, food, and nutritional security in Nepal. Aromatic rice is one of the premium 
rice types that has a high market price and increasing demand throughout the globe. Despite the 
huge importance, limited research has been done in fine and aromatic rice landraces of Nepal and 
few aromatic rice varieties have been released. The present study was performed to investigate 
the phenotypic and genotypic diversity, evaluate blast resistance, analyze G×E interaction and 
performance stability, and to assess the grain quality of Nepalese fine and aromatic rice landraces. 
Multi-location field experiments (Hardinath, Tarahara, and Khajura) and blast screening 
(Hardinath, Tarahara, Lumle, Khumaltar, and Khajura) were performed for two consecutive years 
(2020-2021) in the locations mentioned above. Analysis of variance on 150 fine and aromatic rice 
landraces revealed significant (p< 0.05) variation for all the traits. Balamsari Dhan produced the 
highest grain yield (6.2 t/ha), followed by Rango (5.35 t/ha) and Sabitri (5.2 t/ha). The KOH-based 
aroma test identified 18 strongly aromatic, 25 moderately and 107 non-aromatic landraces. The 
screening for leaf blast resistance revealed that the area under disease progressive curve (AUDPC) 
ranged from 7.0 to 1034.9 with 55, 67, 24, 2, and 4 landraces characterized as resistant, moderately 
resistant, moderately susceptible, susceptible, and highly susceptible, respectively. The SSR-
based diversity analysis using 44 markers produced 37 polymorphic markers on the subset of 
139 landraces revealed an average polymorphic information content (PIC) of 0.48, and it varies 
from 0.01 to 0.74. The Principal Coordinate Analysis (PCoA) constituted three distinct groups 
of landraces. These PCoA groups comprised the landraces obtained from all three geographical 
regions of the country. Genetic study on the sub-set of 30 aromatic landraces revealed that high 
heritability values were estimated for the studied traits (0.76-0.98), where the highest value was for 
heading and maturity days. The maturity days (r=-0.56, r=-0.43), plant height (r=-0.78, r=-0.66), 
and panicle length (r=-0.58, r=-0.44) exhibited highly significant negative genetic and phenotypic 
correlation with grain yield, respectively. The AMMI analysis showed significant genotypes and 
G×E interaction effects for grain yield. According to AMMI, GGE biplots, and superiority measure 
(Pi), landraces Balamsari Dhan, Tilki, Gouriya, Damari Dhan, Hiupuri, and Kalo Basmati were 
identified as high-yielding and stable. Grain quality assessment of the aromatic landraces (n=30) 
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revealed that the amylose content of Sunaulo Sugandha (25.6%) and Hiupuri (27.1%) was higher 
compared to the check varieties (14.3-18.2%). Furthermore, the correlation analysis revealed a 
positive and highly significant correlation between amylose content and length-breadth ratio (r 
= 0.59) as well as milling recovery and head rice recovery (r=0.69). The study demonstrated 
the diversity of Nepalese fine and aromatic rice landraces and identified high-yielding, blast-
resistant, and superior grain quality aromatic landraces. The findings are useful for aromatic 
rice improvement in Nepal and the identified landraces: Balamsari Dhan, Hiupuri, Damari, Kalo 
Basmati, Karia Kamod, Hansraj Dhan, Nimoi, Kalo Dhan, Sotharcha Dhan, Kanakjira Dhan, and 
Gouriya, producing higher yield, resistant to leaf blast disease, and strong aroma can be utilized 
for the varietal development purposes.
 
wfg g]kfnsf] /fli6«o cy{tGqdf 7"nf] of]ubfg lbg] k|d'v vfBfGgjfnL xf] / of] hgtfsf] hLljsf]kfh{g, vfB 

tyf kf]if0f ;'/Iffsf] nfuL dxTjk"0f{ dflgG5 . d"Nojfg wfgsf ljleGg k|sf/ dWo] af:dtL wfg Ps xf] h;sf] 

ahf/ d"No / dfu ;+;f/el/ pRr /x]sf] 5 . w]/} dxTj x'Fbfklg g]kfndf dl;gf / af:dtL wfgsf e'ldhftx?sf 

sd} cg';Gwfg ePsf]n] yf]/}dfq af:dtL wfgsf hft pGdf]rg ePsf 5g\ . jt{dfg cWoog km]gf]6fO{lks 

/ hLgf]6fO{lks ljljwtfsf] cg'dfg ug{, d?jf /f]u ;xg;Sg] Ifdtfsf] d"NofÍg ug{, hflto–jftfj/0fLo 

cGt/lqmof / pTkfbg Ifdtf l:y/tfsf] ljZn]if0f ug{, / g]kfnsf dl;gf / af:dtL wfgsf e'ldhftx?sf] 

cGgsf] u'0f:t/ kQf nufpg z'? ul/Psf] lyof] . ax'–:ynLo v]taf/L k/LIf0f -xlb{gfy,  t/x/f / vh'/f_ / 

d?jf /f]u k|lt/f]wL 5gf}6 k/LIf0f -xlb{gfy, n'Dn], vh'/f / v'dn6f/_ df nuftf/ b'O{ jif{ -@)@)–@)@!_ ;Dd 

ul/Psf] lyof] . Ps;o krf; dl;gf / af:dtL wfgsf e'ldhftx¿sf] leGgtf -ANOVA_ sf] ljZn]if0fn] ;a} 

cWoog ul/Psf ljz]iftfx¿sf] nflu dxTjk"0f{ -lk<)=)%_ b]vfof] . anfd;/L wfgn] ;a}eGbf a9L cGg pTkfbg 

-^=@ 6g÷x]S6/_ u/]sf] 5, To;kl5 /fËf] -%=#% 6g÷x]S6/_ / ;fljqLn] %=@ 6g÷x]S6/  cGg pTkfbg u/]sf] 

5 . kf]6fl;od xfO{8«f]cS;fO{8 -KOH_ cfwfl/t ;'uGw k/LIf0fn] e'ldhftx¿sf]] 5gf}6af6 !* clt ;'ulGwt, 

@% dWod / !)& u}/–;'ulGwt rfdn klxrfg u¥of] . kft d?jf k|lt/f]wsf] nfuL ul/Psf] 5gf}6n] AUDPC 

dfg &=) b]lv !)#$=( ;Dd /x]sf] b]vfp5, h;df %%, ^&, @$, @ / $ e'ldhftx¿ qmdzM k|lt/f]wL, dWod 

k|lt/f]wL, dWod ¿kdf ;+j]bgzLn, clt;+j]bgzLn / pRr ;+j]bgzLn ¿kdf lrq0f ul/Psf] 5 . cfg'af+lzs 

ljljwtf ljZn]if0fdf rf}jfln; P;P;cf/ dfs{/dWo] #& j6f kf]lndlkm{s b]lvP eg], Ps ;o pgGrfnL; 

e'ldhft ;lDdlnt ;a;]6df ul/Psf] cfg'afFlzs ljZn]if0fdf kLcfO{l; dfg )=)! b]lv )=&$ sf] lardf / 

cf};tdf )=$* dfg /x]sf] lyof] . k|d'v „'lao ljZn]if0f -PCoA_ cWoogn] e'ldhftsf] tLgj6f 5'§} ;d"x tof/ 

u¥of] . tL k|d'v „'lao ljZn]if0f -PCoA_ ;d"x cGtu{t ;a} ef}uf]lns If]qsf] e'ldhftsf] ;FnUgtf b]lvof]] . 

tL;j6f af:dtL e'ldhftx¿sf] ;a;]6df ul/Psf] cfg'j+lzs cWoogn]] ;a} ljz]iftfsf] pRr k}lqs ;g]{ u'0f 

-)=&^–)=(*_ b]lvPsf] 5 hxfF afnf lg:sg] / kfSg] lbg b'j}sf] nflu pRrtddfg k|fKt ul/Psf] lyof] . kfSg] 

lbg, af]6sf] prfO{ / afnfsf] nDafO{sf] cGg pTkfbg;+u cTolws dxTjk"0f{ / gsf/fTds hLgf]6fO{lks / 

km]gf]6fO{lks cGt/;DaGw b]lvof] . cdL ljZn]if0f ubf{ cGg pTkfbgsf b[li6n] dxTjk"0f{ hLgf]6fO{k / hLgf]6fO{k 
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/ jftfj/0f cGt/lqmof k|efjx¿ ;+s]t u/]sf] 5 . cdL !, cdL @, hLhLO{ afO{Kn6 / >]i7tf dfkg -Pi_ sf] 

cfwf/df anfd;/Lwfg, ltNsL, bdf/Lwfg, sfnf] af:dtL, uf}l/of / x\o'k'/L nfO{ w]/} pTkfbg lbg] / l:y/ hftsf] 

¿kdf klxrfg ul/of] . af:dtL e'ldhftsf] cgfhsf] u'0f:t/ d"NofÍgn] ;'gf}nf] ;'uGwf -@%=^Ü_ / lxpk'/L 

-@&=!Ü_ df PdfO{nf]hsf] dfqf r]s k|hfltsf] t'ngfdf -!$=#–!*=@Ü_ a9L /x]sf] b]vfPsf] 5 . o;sf cltl/Qm, 

;x;DaGw ljZn]if0fn] PdfO{nf]h dfqf / nDafO{ rf}8fO{  cg'kft -cf/Ö)=%(_ / rfdn kg]{ / lgVnf] rfdn 

kg]{ -cf/Ö)=^(_ aLrsf] ;sf/fTds / cTolws dxTjk"0f{ ;DaGw k|s6 u¥of] . o; cWoogn] g]kfnL dl;gf 

/ af:dtL wfgsf e'ldhftx¿sf] ljljwtf b]vfpF5 / pRr pTkfbg lbg], d?jf k|lt/f]wL / pRr u'0f:t/sf] 

cgfhsf] af:dtL e'ldhftx¿ klxrfg u/]sf] 5 . oL lgisif{x¿ g]kfndf af:dtL wfgsf] ;'wf/sf nfuL pkof]uL 

5g\ . anfd;/L, lxpk'/L, bdf/Lwfg, xF;/fh wfg, lgdf]O{, sfnf] af:dtL, sl/of sdf]b, ;f]yfrf{, sgshL/f / 

uf}l/of h:tf klxrfg ul/Psf e'ldhftx¿ w]/} pTkfbg lbg], /f]u k|lt/f]wL / a9L jf:gfbf/ u'0f ePsf]n] gofF 

k|hflt ljsf;sf nflu pkof]u ug{ ;lsG5 . 
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(Chairperson of the Advisory Committee: Prof. Santosh Marahatta, PhD)

The rice-rice cropping system is unsustainable due to a short turnaround period between two 
rice crops, which deteriorates soil quality and results in lower yields of main-season rice.  Field 
experiments were conducted in farmers’ fields at Sunwal, Nawalparasi, during 2021 and 2022 to 
discover the appropriate techniques of raising healthy rice seedlings in late winter for early spring 
transplanting; to identify the cold-tolerant rice genotypes; to determine the appropriate transplanting 
dates and proper varieties to establish an optimal window period, and to improve the soil quality. 
The first experiment evaluated eight different nursery structures. The second experiment examined 
the seven different seed priming techniques and a control with dry seeds. The third experiment 
was conducted in a split-split plot design, with four planting dates in the main plots, two nursery-
raising structures in the subplots, and rice genotypes in the sub-subplots. The fourth experiment 
was executed in split plot design with dates of transplanting as main plots and varieties as subplots 
for both the main season and the spring season. The fifth experiment was executed in a strip-split 
plot design, and treatment consisted of with/without green manuring in vertical plots, with/without 
residue retention in horizontal plots, and four real-time nitrogen (N) management practices in 
subplots. The data of morning and afternoon soil and ambient temperatures, and relative humidity of 
nursery beds, seedling germination and growth, crop growth, phenology, yield and yield attributes, 
soil physical and chemical properties, economics, and N use were collected and analysed. The 
research results revealed that seed germination and seedling growth were better for plastic tunnel 
beds, plastic-covered beds, and mat beds, whereas the use of pre-germinated seeds and ascorbate 
priming significantly lowered the time for germination, produced more seedling population per 
square meter, and produced longer and robust seedlings. The genotypes SARBTi, IR 17L 1571, and 
IR 15L 1008 showed cold tolerance, attributed to their higher germination index, taller seedlings, 
and significantly greater seedling biomass compared to commercial check varieties Chaite-5 
and Hardinath-1. In the spring season, Hardinath Hybrid-1, when planted during the month of 
March, produced a better yield, whereas for the main season, Hardinath Hybrid-1 yielded better 
for all dates of transplanting, followed by Ram Dhan, but Sabitri produced a significantly higher 
yield when planted early in July. Phenological studies identified mid-March during spring and 
early-July for main-season transplanting to create a sufficient window period and also mitigate 
terminal heat and cold stresses. Hardinath Hybrid-1 and Ram Dhan exhibited superior climate 
resilience and yield stability across planting dates. Results also revealed that integrating green 



Directorate of Postgraduate Program, AFU208

Compendium of PhD Research Abstracts 
manure and crop residue retention significantly enhanced soil properties, vegetative growth, and 
system productivity. Among N management strategies, the Nutrient Expert (NE) model-based 
N maximized system yield, whereas Soil and Plant Analysis Development (SPAD)-based N 
management demonstrated superior N use efficiency, reducing N input by approximately 58%, 
while maintaining yield stability. The system was profitable with a significantly higher benefit-cost 
ratio for Leaf Color Chart (LCC) and recommended dose of fertilizers based on N application in 
2021, and for NE-based N application for 2022. LCC and SPAD-based nitrogen had significantly 
higher nitrogen use efficiency. Thus, modified nursery structures, appropriate seed priming, and 
cold-tolerant genotypes enable early transplanting, creating a window for green manuring and 
residue retention for main season rice, which, together with NE-based N management, improves 
productivity, profitability, and soil physicochemical properties of the rice-rice 

wfg–wfg v]tL k|0ffnLdf j;Gt] wfgsf] s6fgL kl5 t'?Gt} jif]{ wfg /f]Kg' kg]{ cj:yfsf] sf/0f df6f]sf] u'0f:t/df 
x|f; cfpFbf v]lt k|0ffnLs} pTkfbsTjdf x|f; cfPsf] 5 . pko'Qm ;dodf j;Gt] wfg v]lt ug{sf nflu lr;f] 
df};ddf :j:y wfgsf a]gf{ x'sf{pg] k|ljlwx¿ kQf nufpg, lr;f] ;xg] wfgsf hftx¿ klxrfg ug{, pko'Qm 
/f]Kg] ldlt / hftx¿ olsg ug{ tyf wfg–wfg k|0ffnLdf df6f]sf] pj{/fzlQm ;'wf/ ug{ ;g\ @)@! / @)@@ df 
gjnk/f;Lsf] ;'gjndf ljleGg cg';Gwfgx? ;~rfng ul/Psf lyP . klxnf] cg';Gwfgdf cf7 ljleGg g;{/L 
;+/rgfx¿ ;dfj]z lyP . bf];|f]df ;ft ljleGg aLp pkrf/ ljlwx¿ / ;'Vvf aLpsf] Ps lgoGq0f ljlw ;dfj]z 
ul/Psf] lyof] . t];|f] cg';Gwfg l:Kn6–l:Kn6 Kn6 l8hfOgdf ul/Psf] lyof] h;df d'Vo Kn6df ljleGg rf/ 
jLp 5g]{  ldltx¿, ;a–Kn6df b'O{ g;{/L ;+/rgfx¿ / ;a–;a–Kn6df wfgsf k|hfltx¿ /flvPsf] lyof] . rf}yf] 
cg';Gwfg l:Kn6 Kn6 l8hfOgdf d'Vo Kn6df /f]Kg] ldltx¿ / ;a–Kn6df d'Vo / j;Gt] b'j} l;hgsf hftx¿ 
/fv]/ ul/Psf] lyof] . kfFrf}+ cg';Gwfg eg] l:6«k–l:Kn6 Kn6 l8hfOgdf ul/Psf] lyof] h;df 7f8f] Kn6df xl/of] 
dnsf] k|of]u ug]{÷gug]{, t];f]{ Kn6df afnL cjz]if /fVg]÷g/fVg] / ;a–Kn6df rf/ k|sf/sf gfO6«f]hg Joj:yfkg 
ljlwx¿ ;dfj]z ul/Psf lyP . g;{/L Aof8sf] laxfg / lbpF;f]sf] df6f] / aflx/L jftfj/0fsf] tfkqmd, ;fk]lIfs 
cf›{tf, a]gf{sf] pdf/ / j[l4, wfgsf] j[l4 / ljsf;, jfnL pTkfbg / pTkfbgsf ;"rsx¿, df6f]sf] ef}lts / 
/f;folgs u'0fx¿, gfO6«f]hg k|of]usf ;fy} cfly{s ljZn]if0f ;DaGwL tYofÍx¿ ;Íng ul/ ljZn]if0f ul/Psf] 
lyof] . cg';Gwfgsf] glthfn] Knfl:6s 6g]nn] 5f]lkPsf Aof8, Knfl:6sn] 5f]k]sf Aof8 / Dof6 a]8x¿df aLpsf] 
pdf/ / a]gf{sf] j[l4 tyf x's{g] cj:yf /fd|f] b]vfof] . csf]{tkm{, klxn] g} 6';fPsf aLp / P:sa]{6 pkrf/ ul/Psf 
aLpsf] k|of]un] pd|g nfUg] ;do pNn]Vo ¿kdf 36]sf] kfOof] k|lt ju{ ld6/ a9L a]gf{ ;+Vof / cUnf tyf 
alnof a]gf{x¿ klg ;f]lx ljlwx?af6 x'g] kfOof] . SARBTi, IR 17L 1481, IR 17L1571, / IR 15L 1008 
hftx¿n] lr;f] ;xg] Ifdtf b]vfP, h;n] r]s hftx¿ r}t]–% / xlb{gfy–! sf] t'ngfdf /fd|f a]gf{x? pTkfbg 
ePsf lyP . j;Gt] wfg nfO{  dfr{ dlxgfdf /f]Kbf xlb{gfy xfOla|8–! n] /fd|f] pTkfbg lbof] eg] jif]{ l;hgsf] 
nflu ;a} /f]Kg] ldltx¿df xlb{gfy xfOla|8–! n] /fd|f] j[l4 / pTkfbg lbof] / To;kl5  /fd wfgsf] pTkfbg /fd|f] 
lyof] t/ c;f/df g} /f]k]sf] v08df ;fljqL wfgsf] pTkfbg /fd|f] b]lvof] . j;Gt] / aif]{ df};dsf] wfgsf nflu 
qmdzM dWo–dfr{ / h'nfO{sf] klxnf] xKtf pko'Qm /f]kfOF ;dosf ¿kdf klxrfg ul/of] h;af6 j;Gt] wfg kl5 
Ps vfnL ;do kZrft jif]{ wfg nufpg ;Sg] cj:yf /Xof] . xlb{gfy xfOla|8–! / /fd wfg hftx¿n] ljleGg 
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/f]kfOF ldltx¿df l:y/ pTkfbg Ifdtf k|bz{g u/]sf] kfOof] . xl/of] dn / afnL cjz]ifsf] ;+o'Qm k|of]un] df6f]sf 
ef}lts–/f;folgs u'0f tyf ;du| k|0ffnLsf] pTkfbgzLntfdf pNn]vgLo ;'wf/ Nofof] . gfO6«f]hg Joj:yfkg 
/0fgLltx¿dWo], Go"l6«PG6 PS;k6{ df]8]nsf] cfwf/df gfO6«f]hg k|of]u ubf{  ;a}eGbf al9 wfg pTkfbg eof] . 
oBlk, :Kof8 -SPAD_ df cfwfl/t gfO6«f]hg Joj:yfkgaf6 pTkfbgdf s'g} sdL gcfpg] u/L sl/a %*Ü 
gfO6«f]hg hf]ufpg ;lsg] lg:sif{ lgsflnof] . xl/of] dnsf] k|of]u ubf{ wfg–wfg k|0ffnLsf] pTkfbsTj /fd|f] 
ePsf] kfOof] . ;g\ @)@! df lnkm sn/ rf6{ / l;kmfl/; dnb/df cfwfl/t gfO6«f]hg k|of]uaf6 / ;g\ @)@@ 
df Go"l6«PG6 PS;k6{ df]8]ndf cfwfl/t gfO6«f]hg k|of]uaf6 of] jfnL k|0ffnL gfkmfd"ns b]lvof] . Pn=l;=l;= 
/ :Kof8 df cfwfl/t gfO6«f]hg k|of]udf gfO6«f]hg pkof]u pNn]Vo ¿kdf pRr ePsf] kfOof ]. t;y{, g;{/L 
;+/rgfdf ;'wf/, pko'Qm aLp pkrf/ k|ljlwsf] 5gf]6, / lr;f] ;xgzLn hftx¿sf] k|of]un] j;Gt] wfgsf] /f]kfOF 
l56f] ;Dej x'G5 h;n] xl/of] dn / wfgsf] cjz]if Joj:yfkgsf nflu cfjZos ;do pknAw u/fpg'sf ;fy} 
Go"l6«PG6 PS;k6{ df]8]n, Pn=;L=;L= tyf :Kof8 h:tf :yfg ljz]if dnvfb Joj:yfkg ljlwx?sf] ;xfotfn] 
gfO6«f]hg Joj:yfkg ubf{ wfg–wfg k|0ffnLsf] pTkfbgzLntf, gfkmf, / df6f]sf] u'0f:t/ ;'wf/ x'G5 .
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