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FOREWORD

Fishery Research Station, Pokhara was established in 1962 (2018 BS) as “Lake 
Development Centre” which was changed to Fisheries Development Centre (FDC) 
within the short period of its establishment. With the establishment of Nepal 
Agricultural Research Council (NARC) in 1991 (2048 BS), the name of the office 
changed into Agricultural Research Station (Fisheries), Pokhara and later to current 
name "Fishery Research Station, Begnas, Pokhara” since 14 June 2015 (31 Jestha 
2072). Main purpose of the station is to develop the sustainable fisheries and improved 
aquaculture technology for food security, employment and income. For this purpose 
FRS, Pokhara has been conducting various research works on technology development 
for improving aquaculture and fisheries production and productivity contributing to 
livelihood especially those of the wetland dependent/deprived communities.
	 This year report briefly describes the results of different approved activities 
conducted during fiscal year 2076/077(2019/2020). The major works accomplished 
were: publications of fish seed transportation booklet and leaflet; domestication of four 
native ornamental fish species and among which  two native ornamental fish (Danio 
devario and Danio rerio) species were bred successfully in the captive condition; 
nutrient profile of native fish species; stock enhancement and assessment of natural 
stock in lakes, mobilization of women group for conservation of indigenous fishes 
and supporting to supply the demand of fry/fingerlings especially for mid-hills region 
in Gandaki Province. Preparation of image and circular bead and mantle cavity 
implantation to the mussels Lamillidens marganalis was the major achievements of 
this year.
	 We look forward to receive constructive criticism and valuable suggestions from 
all concerned stakeholders, institution and personnel for improving the quality of work. 
The support received from all scientists, technical officers and supportive staffs of FRS, 
Pokhara for running mandated program is appreciated. I would like to thank all the 
staffs involved directly and indirectly in the research work. I would like to thanks to 
Ms. Sapna Chand, Ms. Sweta Nakarmi and Ms. Sunita Thapa for support in the research 
work during her internship work. On behalf the station, sincere thanks go to all farmers, 
fisher communities and fisheries cooperatives involved in fish farming for their support 
and providing information in technology generation process. 

Md. Akbal Husen, PhD.
Station Chief
Fishery Research Station, Pokhara
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ABBREVIATIONS

FAO Food  and Agriculture Organization
FRS Fishery Research Station
FDC Fisheries Development Centre
g Gram
JICA Japan International Cooperative Agency
kg Kilogram

m2 Square meter
mg Milligram
mg/L Milligram per Liter
mm Millimeter
NARC Nepal Agricultural Research Council
no Number
NWFDP Natural Water Fisheries Development Project
ppm Parts per million
UNDP United Nations Development Program

°C Degree Celsius 
% Percentage
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;+lIfKt jflif{s k|ltj]bg

k|d'v ;f/ ;+If]k
	 dT:o cg';Gwfg s]Gb|, kf]v/fsf] :yfkgf lj=;+= @)!* ;fndf ætfn ljsf; s]Gb|Æ sf] 

gfddf ePsf] lyof] . s]Gb|sf] :yfkgf kl5 tfnx¿df dT:o ljsf; ug]{ / df5fdf cfl>t 

;d'bfosf] hghLljsfdf ;'wf/ Nofpg] p2]Zo cg'?k km]jftfn, j]ugf;tfn / ?kftfnsf] 

kof{j/0f tyf h}ljs ljljwtf ;+/If0f Pj+ pkof]usf] gLltsf] cfwf/df sfo{S|mdx¿ 

;+rfng ePsf lyP . k|f/lDes r/0fdf o; s]Gb|sf] sfo{S|md kf]v/f pkTosfsf tfn tyf 

gbLdf ltof/L hfn /fvL ;+slnt df5f -cfnf] tyf ;'s'6L agfO{_ ;a{;fwf/0fnfO{ ;'ky 

d"Nodf cfk"lt{ ug]{ / tfn jl/kl/ a:g] lgDgcfo:t/ ePsf tyf lkm/Gt] hLjg ljtfpg] 

hnf/L -kf]8]_ ;d'bfonfO{ ltof/L hfn yfKg] / df5f ;dfTg] k|ljlw l;sfO{ s[ifsx¿sf] 

hLjg:t/df ;'wf/ Nofpg] sfo{qmd ;+rfng ul/Psf] lyof] . o; k|ljlwsf] yfngL ePsf] 

@–# aif{;Dd kf]v/f pkTosfsf tfnx¿df ;dfltg] df5fsf] pTkfbgdf a[l4 klg eof] . 

;f] cjlwdf tfnx¿df clt bf]xgsf sf/0f ;dfltg] df5fsf] pTkfbgdf x|f; x'b} uPsf] 

xF'bf :yfgLo ahf/df a9bf] df5fsf] dfu cfk'lt{ ug{ ;d:of b]lvof] .

	 tt\kZrft gofF r'gf}tLsf nflu tfnx¿df pTkflbt k|fs[lts cfxf/fsf] ;b'kof]u 

u/L df5f pTkfbg a[l4 ug{  g]kfn  ;/sf/ -tTsfnLg >L % sf] ;/sf/_ tyf ljZj vfB 

tyf s[lif ;+u7g (FAO) / ;+o'Qm /fi6« ;+3Lo ljsf; sfo{qmdsf] (UNDP) sf] ;+o'Qm  

;xof]u Pjd\ k|of;df @)#@ b]lv @)#^ ;fn ;Dd o; s]Gb|df PsLs[t dT:o ljsf; 

cfof]hgf (Integrated Fishery and Fish Culture Development Project, NEP/73/25) 
nfu' ePsf] lyof] . df5f kfng k|lt s[ifsx¿sf] a9\bf] cle?lrnfO{ b[li6ut ub}{ o; 

cfof]hgfsf] cjlwdf km]jf, j]ugf; / ?kftfnsf] cWoog u/L pTkfbsTjsf] cfwf/df 

s[ifsx¿nfO{ j}slNks cfo;|f]tsf] ?kdf lk+h8f tyf O{GSnf]h/df df5f kfng sfo{sf] 

z'?jft ul/of] . o;} cjlwdf k]lsª / Pg=hL=rfp hftsf xfF; NofO{ xfF;kfng sfo{qmd 

tyf ljsl;t 8'Ëf agfpg] k|ljlwsf] ljsf; u/L lghLIf]qdf k|ljlwsf] x:tfGt/0f ul/Psf] 

lyof] .  sfo{qmd cg';f/ ;/sf/L tyf lghL:t/df ljleGg lsl;dsf] lk+h8fx¿ tfndf 

/fvL cfly{s b[li6sf]0fn] /f]rs Pj+ k|efjsf/L k]zfsf] ?kdf df5fkfng sfo{nfO{ cufl8 

a9fOof] . kmn:j?k lk+h8fdf df5fkfng k|ljlw nf]slk|o x'g uPsf] 5 . ljsl;t 

k|ljlwsf] cg';/0f tyf lj:tf/0f eP cg'?k xfn cGo ;Defljt sltko hnfzox¿df  
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klg lk+h8fdf df5fkfng Joj;fo lj:tf/ e}/x]sf] 5 . o; cltl/Qm s]Gb|n] :jb]zL 

hftsf cfly{s b[li6sf]0fn] dxTjk"0f{ dflgPsf df5fx¿ dWo] ;x/ tyf ubL{sf] k|hgg\df 

;kmntf k|fKtu/L Jofj;flos ?kdf kfng ug{ k|ljlw ljsf;sf] nflu cWoog cg';Gwfg 

ul//x]sf] 5 .

	 cf=j= @)$*÷$( df g]kfndf s[lif tyf kz' lj1fgsf If]qdf k|efjsf/L cWoog 

cg';Gwfg ;+rfng u/L pGgt k|ljlwsf] ljsf; ug{ g]kfn s[lif cg';Gwfg kl/ifb\sf] 

:yfkgf ePkl5 of] s]Gb| ;f] kl/ifb\ cGt{ut ;+rfng x'b} cfO{/x]sf] 5 . o; s]Gb|n] 

dT:o Pjd\ hnr/  pTkfbg d'ns cWoog cg';Gwfg vf; u/L dWokxf8L e]usf] 

k|fs[lts hnfzox¿df dT:o kfng sfo{ a9L k|efjsf/L agfpg cWoog cg';Gwfg 

;+rfngsf ;fy} gbLgfnf, tfntn}of, kf]v/L tyf wfgv]tdf df5fkfng Pj+ h}ljs 

ljljwtfsf] k|j4{g ;d]tsf sfo{x¿df cfaZos k|fljlws 1fg, l;k Pj+ ;]jf pknAw 

u/fpg ;|f]t s]Gb|sf ?kdf ;d]t sfo{ ub}{ cfO/x]sf] 5 . cf=j= @)$*÷$( b]lv ^ 

aif{;Dd tfn, tn}of, l/h{Ejfo/ tyf gbLgfnfdf dT:o pTkfbg ug]{ p2]Zon] g]kfn 

;/sf/ / hfkfg ;/sf/sf] (JICA) cg'bfg ;lxt ;+o'Qm ;xof]udf k|fs[lts hnfzo 

dT:o ljsf; cfof]hgf (NWFDP) ;+rfng ePsf] lyof] . o; cfof]hgf cGt{ut dfp 

df5f Joj:yfkg tyf e'/f x'sf{pg] kf]v/Lx¿, dT:o Xofr/L, bfgf 3/, tflnd ejg, 

k|of]uzfnf, sfof{no ejg, cflb ef}lts ;'ljwfx¿sf] ljsf; ul/Psf] lyof] eg] dT:o 

Aoj;foLnfO{ ;d]t k|fljlws ;Lk 1fg / ;fdu|Ldf ;xof]u k|bfg ul/Psf] lyof] . 

	 cfof]hgfaf6 k|fKt / ljsl;t k|ljlw Pj+ ;fwg ;|f]tx¿sf] ;b'kof]u u/L xfn 

o; s]Gb|n] ljleGg hftsf :jb]zL tyf ljb]zL df5fx¿df cWoog cg';Gwfg, pTkfbg 

sfo{S|md tyf ;]jfd'ns sfo{qmd u/L ;]jfu|fxLnfO{ ;]jf6]jf lbFb} cfO{/x]sf] 5 . g]kfndf 

s[ifs÷pBdLsf] a9\bf] cle?rL ePsf] / ef}uf]lns ?kdf klg k|z:t ;Defjgf /x]sf] 

lr;f] kfgLdf 6«fp6 df5f kfng k|ljlw o; s]Gb|sf] k|efj If]qsf sf:sL, ndh'ª, dgfË, 

d':tfË, DofUbL, kj{t, jfun'Ë cfflb lhNnfx¿df lj:tf/ eO{{ df5fkfng sfo{ ;+rfng 

e}/x]sf] 5 .

b[li6sf]0f (Vision)
	 g]kfn ;/sf/ tyf g]kfn s[lif cg';Gwfg kl/ifb\sf] gLlt cg'?k pGgt / lbuf] 

dT:o kfng tyf Joj:yfkg k|ljlwsf] ljsf; u/L pTkfbg tyf pTkfbsTj clea[l4 ub}{ 
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;j{;fwf/0fnfO{ ;'ne ?kdf df5f÷kf}li6s cfxf/ pknAw u/fpg] / /fli6«o cy{tGqdf 

of]ubfg k'¥ofpg] .

d'Vo nIf (Mission)
lbuf] dT:okfng / Aoj:yfkgsf dfWodaf6 kf}li6s vfB ;'/Iff, /f]huf/L, cfocfh{gsf 

cj;/ l;h{gf ug]{ / o; Aoj;fodf ;+nUg ;d'bfosf] hLljsf]kfh{gdf ;'wf/ Nofpg 

cfaZos k|ljlw ljsf; Pj+ lj:tf/ ug]{ .

p2]Zox¿ (Objectives)
•	 dT:o pTkfbg tyf pTkfbsTj a[l¢ ug{ pko'Qm vfnsf k|ljlwsf] ljsf; ug]{ .

•	 gbL, tfn, l;d;f/ tyf ljljw hnfzodf cfl>t ;d'bfosf] hghLljsf pTyfg 

Pj+ k|jw{gsf nflu hnfzo ;+/If0f Pj+ Joj:yfkg / pkof]u ;DaGwL pko'Qm 

k|ljlwsf] ljsf; ug]{ . 

•	 g]kfnsf] u08sL k|b]z tyf cf;kf; If]qsf vf;u/L dWokxf8L lhNnfx¿df dT:o 

kfns s[ifs tyf hnLo ;|f]tdf cfwfl/t ;d'bfodf df5fe'/f pknAw u/fpg] / 

cfaZos k|ljlw Pj+ k|fljlws ;]jf6]jf k'¥ofpg] .

xfd|f ;]jfu|fxLx¿
•	 dT:o Joj;fodf ;+nUg s[ifs ;d'bfo tyf p2dL

•	 hnfzodf cfl>t ul/a, lakGg, e"ldlxg ;d'bfo h:t}M hnf/L, jf]6], dfemL, d'Qm 

sd}of, yf? cflb ;d'bfo

dT:o cg';Gwfgsf] cfaZostf 
•	 kf}li6s vfB ;'/Iffsf nflu

•	 /f]huf/L, cfo cfh{g tyf hLljsf]kfh{gsf cj;/x¿sf] nflu 

•	 dT:o kfng Joj;flosLs/0fsf] ;DefJotf tyf ul/jL lgjf/0f 

•	 hdLg / kfgLsf] ;|f]t jLrsf] kof{j/0fLo ;+t'ng sfod /fVg 

sfo{qmdsf k|d'v If]qx¿
•	 kf]v/L, tfn tyf l/h/EjfP/df hnLo pTkfbsTj clej[l4 ug{ pko'Qm dT:o 

kfng k|ljlwsf] ljsf; .

•	 dT:o kfngdf k|of]u ug]{ p2]Zon] dxTjk'0f{ :jb]zL df5fsf] 3/]n's/0f Pj+ 
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cg'jf+lzs ;|f]t ;+/If0f .

•	 ljleGg k|fs[lts hnfzodf pko'Qm vfnsf dT:o kfng k|ljlw ljsf; Pj+ ;'wf/ .

•	 k|fs[lts hnfzodf hnr/x¿sf] 3gTj, dT:o Joj:yfkg, df5fsf]  kf]if0f tyf 

/f]uJofwL  cg';Gwfg .

•	 tfn, l/h/EjfP/, 3f]n h:tf l;d;f/sf] ;+/If0f / lbuf] pkof]usf] nflu ;x–

Joj:yfkgsf gd"gf k|0ffnL  cg';Gwfg .

lqmofsnfkx¿
•	 dT:o kfngdf pkof]uL df5fx¿sf] cfg'jf+lzsL ;'wf/ u/L pQd u'0f ePsf 

df5fx¿sf] k|hgg\ .

•	 ;fgf ls;fgx¿sf] nflu sd nfut a9L pTkfbg lng] / n3' dT:o kfng 

Jojzfosf nflu pko'Qm df5fsf hft tyf k|ljlwsf] ljsf; .

•	 pTkfbsTj a9fpg] vfnsf :yfg ;'xfpbf]  dT:o kfng k|ljlw ljsf; / kl/dfh{g .

•	 Gofgf] kfgLdf ;3g df5f kfng k|ljlwsf] ljsf; ug{ Joj;flos v]tLsf nflu 

pko'Qm :jb]zL tyf ljb]zL df5fx¿sf] dT:o lj1fg, hLjgrS|m, cfg'jf+lzs dT:o 

kf]if0f, /f]u tyf k/lhlj ;DalGw cWoog cg';Gwfg .

•	 dT:o kfng k|ljlwsf]  ;fdflhs, cfly{s tyf jftfj/0fLo k|efj cWoog .

•	 k|fs[lts hnfzox¿sf] ;+/If0f / lbuf] pkof]usf] nflu hnLo jftfj/0fsf] h}ljs, 

ef}lts tyf /;folgs u'0fx¿sf] ;j]{If0f÷cWoog .

•	 k|fs[lts hnfzox¿df :yfgLo ;d'bfox¿sf] ;xeflutfdf :jb]zL df5fx¿sf]  

k|hgg\:yn ;+/If0f, ;Da4{g tyf ;+Vof clea[l4 ug]{ .

•	 cg';Gwfgaf6 ljsl;t k|ljlw kl/dfh{gsf nflu s[ifssf] ynf]df jfXo cg';Gwfg .

•	 dT:okfngdf ;+nUg Joj;foLx¿nfO{ k|fljlws 1fg, tflnd tyf ;]jf 6]jf .
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cf=j= @)&^÷&& df k|fKt d'Vo d'Vo pknAwLx¿M
	 dT:o cg';Gwfg s]Gb| kf]v/fn] hnfzosf] pTkfbsTj a[l4, cfo cfh{g, 
hLljsf]kfh{gdf ;'wf/, ul/jL Go"lgs/0fdf ;xof]u k'Ug] ljleGg cg';Gwfg sfo{S|md 
;+rfng ug'{sf ;fy} dT:o kfngdf ;+nUg dWo kxf8L If]qsf s[ifsx¿nfO{ k|fljlws 
1fg tyf ;]jf 6]jf ;DaGwL sfo{S|md ub}{ cfO{/x]sf] 5 . o; cf=j= @)&^÷&& df 
tfnx¿sf] ef}lts tyf /f;folgs u'0fx¿sf] cWoog, kf]v/L tyf lk+h8fsf] pTkfbsTj 
a[l4, 6«fp6 tyf kf]v/Lsf] :yn 5gf}6, tfnx¿sf] hnfzosf] 3gTj Joj:yfkg, 
ljifout tflnd, dlxnfx¿sf] ;xeflutfdf tfnx¿sf] h}ljs ljljwtf ;+/If0fsf ;fy} 
s[ifsx¿sf] cfjZostfnfO{ Wofgdf /fvL >f]t ljp pTkfbg tyf ljt/0f ;DaGwL sfo{ 
u/L lgDgcg';f/ pknAwL xfl;n ePsf] lyof] .
	 sdg sfk{ kf]v/fsf] efn] / e}/xjfsf] kf]yL ljrsf] qm;, kf]v/f nfO{g / e}/xjf 
nfO{gsf] j[l4 b/sf] cg';Gwfgsf] glthf cg';f/ qm;sf] j[l4 b/ /fd|f] kfO{Psf] 5 . 
sdgsfk{ / l;Ne/ sfk{ hftsf z'4 gZnsf x'sf}{nf e'/fx¿ 6}lu+u u/]/ dT:o ljsf; 
s]G› e08f/f / >L Go' d'lvof dT:o k|hgg\ kmfd{ zlxb gu/–$, wg'iff, Xofr/Ldf 
x:tft/0f ul/of] . z'4 gZnsf sdgsfk{ %))) uf]6f e'/fx¿ x'ls{;s]sf 5g\ .
	 ;x/ df5fsf] bfgfdf %Ü b]lv &=%Ü k|f]afof]l6s ld;fO{ v'jfpmbf ;x/sf] j[l4 
k|f]afof]l6s g ld;fO{Psf] bfgf eGbf a9L ePsf] kfOPsf] 5 . dfn'+u] ;x/ -Tor tor_ ;x/ 
sflnu08sL dT:o Xofr/L af6 NofO{ o; s]G›df dfpm ;Dd x'sf{pgsf] nfuL Jo:yfkg 
eO{/x]sf] 5 .
	 u'Fb], Go'/]gL, vf:6], sdn kf]v/L / lbkf+u tfnx¿sf] :ynut lgl/If0f ul/ 
tfnx¿sf] Jo:yfkg / df5fsf] pTkfbg ;DalGw cGt/lqmof sfo{qmd ;Dkg ul/of] . 
k|To]s tfnx¿sf] ;+/If0f / df5f pTkfbg / ;+/If0fsf] nflu ;'Iffj lbO{of] . 
	 km]jf, a]ugf; / ?kf tfnx¿sf] d'xfg, dWo efu / lgsf;sf] lkGwsf] df6f]sf] 
lk|Ifg ubf{ ?kftfnsf] df6f]df kf]ifs tTjx¿ -gfO{6«f]hg / km:kmf]/; / cuf{lgs kbfy{_ 
km]jf / a]ugf; tfnsf] t'ngfdf a9L dfqfdf kfOPsf] 5 . ljZj dT:o lbj; / df5fsf] 
dxf]T:o cj;/df km]jf / a]ugf;tfndf @%))) ;x/ / ulb{sf] e'/fx¿ 5fl8Psf 5g\ .
	 b}lgs df5fsf] tyfo+s cg';f/ rGbf gfdf / l;+3L df5f km]jf tfndf klxnf] k6s 
b]vf k/]sf 5g . b}lgs df5fsf] tYof+scg';f/ uPsf] cf=j= df qmd;M km]jf, a]ugf; 
/ ?kf tfnaf6 $#=)!, @^=%( / %%=^# d]l6«s 6g df5fsf] pQ\kfbg ePsf]  lyof] . 
Snf]/f]lkmn P (Chlorophyll a)  sf] cfwf/df xfn km]jftfn d]hf]6«f]lkms (mesotrophic) 
af6 o'6«f]lkms (eutrophic) x'g]] cj:yfdf, a]ugf;tfn cf]lnuf]6«f]lkms (oligotrophic) / 
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d]hf]6«f]lkms (mesotrophic) sf] ljrsf] cj:yfdf / ?kftfn  o'6«f]lkms (eutrophic) sf] 
cj:yfdf /x]sf] kfO{of] .
	 ;'/lIft df5f e'/f 9'jfgLsf] k'l:tsf / lnkmn]6 k|sfzg ePsf] 5 . o;sf] cg';f/ 
Njfªsf] t]n df5fsf] hft cg';f/ %–& dfO{qmf] ln6/ k|lt ln6/ kflgdf ld;fO{ df5f 
e'/f 9'jfgL ug{ ;lsG5 . laux]8 sfk{ df5fdf Njfªsf] t]nsf] dfqf lgwf{/0f ug]{  
Induction and recovery test sf] 8f6fsf] ljZn]if0f cg';f/ Njfªsf] t]nsf] dfqf )=% 
ld= ln6/÷ln6/ kfgLdf df5fsf] ;lh{sn a]xf]; ltg ldg6 leq b]lvof] .
	 o; s]G›df kfO{Psf l;lk (Mussels) Lamellidens marginalis sf] aflx/L 
cfj/0fsf] w'nf] k|of]u ul/ agfO{Psf] Od]h / uf]nfsf/ lj8 Pearl Culture sf] lalw 
cg';f/ ^)–*) u|fdsf] %)) uf]6f l;lkdf Ogf]s'n]6 u/L ^ dlxgf kflnPsf] kf]v/Ldf 
cWog cg';Gwfgsf] glthf cg';f/ O{d]h lj8 implant ul/ kf]v/Ldf kfng ul/Psf]df 
O{d]h lj8\df Ps kftnf] k|tsf] kn{ b]lvof] . o;sf] glthf cg';f/ slDtdf !@–!* 
dlxgf kfNg' kg]{ b]lvPsf] 5 / !)) u|fd eGbf dflysf] ;LkLsf] k|of]u ul/g'kg]{ b]lvG5 . 
;fgf] ;fOhsf] l;lkdf /fd|f] kn{sf] lgdf{0f  x'g\ ;s]sf] 5}g . g]kfndf kfO{g] ;a} l;lk 
;fgf] ;fO{hsf] 5 .
	 :yfgLo df5f ;+sng ul/ kf}li6s dfqf cWogsf] nfuL a]ugf; tfnaf6 ( uf]6f 
:yfgLo k|hfltsf] df5f ;+sng ul/ k|of]uzfnfdf ljZn]if0f ul/Psf] 5 . o;sf] glthf 
cg';f/ r'Rr] afddf k|f]l6gsf] dfqf, leQ] df5fdf SoflN;odsf] dfqf, ef]l6 df5fdf 
km:kmf]?;sf] dfqf / b'+u] afddf cfO{/0fsf] dfqf a9L dfqfdf kfO{Psf] 5 .
	 Xofrfln+u b]lv k|mfO{ ;fOhsf] e'/f x'sf{pgsf] nflu u|f; sfk{ XoflRn+Usf] 3gTj 
$) nfv/x]sf b/df kf]v/Ldf kfNbf #)Ü ;Dd afRg] b/ kfOof] .
	 rf/ hftsf] :yfgLo /+lug df5f a]ugf;tfn / l;rfO{sf] gx/af6 ;+sng u/L 
3/]n's/0f ul/of] . oL rf/ dWo] b'O{ hftsf] /+lug df5fn] k|hgg ug{ ;kmn eof] .
	 Ps yl/ /+lug df5fsf] bfgf / kfFr yl/ sfk{sf] bfgfsf] sDkf]lh;g tof/ u/L 
k/LIf0f ul/of] . sdg sfk{ df5fsf] ljl4 b/sf] lk|If0fdf ;f]of rf]s/ / tf]/Lsf] lkgf 
xfn]sf] -df5fsf] l;„f gxfn]sf]_ sf] sDkf]lh;gdf df5fsf] l;„f %Ü / !)Ü xfn]sf] 
sDkf]lh;g eGbf /fd|f] kfO{of] .
kf]v/L / /]:j]df df5fkfngsf] nflu  ;Defjgf cWog ul/ $ j6f ls;fgx¿ nfO{ ;/ 
;Nnfx lbO{of] . s]Gb|sf] k|fljlws ;xof]udf sf:sL / dgf+u lhNnfdf s[ifs :t/df 6«fp6 
df5f kfng tyf k|hggsf] nflu dfp Jo:yfkgsf] ;xof]u ul/of] .
	 o; cfly{s jif{df ljleGg hftx¿sf] @# nfv !* xhf/ ! ;o $# uf]6f k|mfO{ e'/f 
/ !) nfv Xofrfln+u ljqmL ul/of] .



| 7 |

EXECUTIVE SUMMARY

As the mandate of Fishery Research Station, Pokhara it is generating various technologies 
of aquaculture and fisheries on the basis of conducting research works for increasing 
productivity of water resources, income generation, livelihood enhancement, poverty 
reduction and providing technical and support services to the fisher community in mid-
hill region. This station had completed the targeted 8 research projects, 1 outreach 
program and 1 seed production program as well as 2 research projects conducted by 
Kali Gandaki Fish Hatchery during this fiscal year (2076/77). It was expected that the 
findings obtained would be useful and applicable for farmers and stakeholders. Major 
activities accomplished in FY 2076/77 are summarized below:
An experiment was conducted in the ponds of FRS, Begnas to compare the growth of 
common carp cross line (Bhairahwa F× Pokhara M) with pure line of Bhairahwa and 
Pokhara. The results showed that cross line have found significantly higher (p<0.05) 
growth in comparison to Bhairwa line and Pokhara line. 

The pureline of common carp and silver carp weighing about 100 gm and in 100 number 
with tagging was send to private hatchery in  new Mukhiya farm Nanupatti, Dhanusha 
and  Government Fish farm Bhandra for making future brood. 5,000 of common carp 
fry of pure line are rearing in ponds (<5 g).

Probiotics incorporation in feed was found effective for the growth of sahar.The results 
showed that 5% to 7.5 % incorporation of probiotics in feed have better growth results. 
The sahar reached to mean weight±Sd,  85.01±10.3g in 240 days culture period in the 
7.5% incorporation of probiotics in feed.

Interaction meeting in each lake of Pokhara valley were completed with the active 
involvement of members and chairman of each lakes management committees. The 
improvement of fish yield and conservation of native fish species through management 
of Lake Environment was recommended for each lake.On the basis of chlorophylla 
concentration, status of Phewa Lake fluctuated between mesotrophic- eutrophic 
condition while Begnas Lake fluctuated between oligo-mesotrophic and Rupa is in 
eutrophic condition. On the basis of transparency Khaste lake is categorized to eutrophic.
Total fish harvested from three lakes of Pokhara valley was 125.23 metric ton. Fish 
harvested from Phewa Begnas and Rupa lakes were 43.01, 26.59 and 55.63, metric 
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ton respectively. The fish catch was peaked in the month of December in each lake. 
Twenty native and eight exotic fish species have been found in the catches of lakes 
of Pokhara Valley. For improvement native stock, 25000 of Sahar, Gardi were 
released in the lakes on the occasion “world fisheries day 2019”.

Four native ornamental fish species were collected from Begnas lake and irrigation 
canal. The domesticated native fish are: Puntius sophore, Danio devario, Danio rerio, 
Puntius conchonius.  Among these domesticated fish species Danio devario and Danio 
rerio were propagated successfully in the captive condition.

Six composition of feed formulation one for ornamental fish and five for carp were 
formulated and tested. Three feed formulation (No shrimp, 5% shrimp, and 10% 
shrimp) iso-protein was tested on the pure line common carp. The growth of pure line 
common carp was higher in feed composition without shrimp but the growth was not 
found significant difference between feed composition (p>0.05). It suggests that the 
feed formulation based on plant protein could be an option to replace the shrimp. 

Mantle cavity image bead implantation were done in 500 mussels.  Six months results 
showed that mussels have developed shining coating on the implanted beads. The 
preliminary results showed that the mussels used for pearl farming should be above 
100 gm size. The implanted mussels should be reared for 12-15 months in the ponds 
with high density of plankton. Further trials should be carried out to find the image 
pearl for commercial use.  

Nine native fish species samples were collected from Begnas Lake to know the nutrients 
level in these species. Sample were prepared and proximate analysis: moisture (%), 
crude fat (%), crude protein (%), total ash (%) and mineral analysis (iron, calcium and 
phosphorus) were analysed in the laboratory. The results showed that nutrients contents 
were varied in each species. Comparatively, high amount of crude protein was found in 
the Mastacembelus armatus, calcium was found in the Puntius conchonius, phosphorus 
was found in the Channa striatus and iron was found in the Xenotodon cancilla.

In the FY 2076/77, one trout farm and three carp feasibility study was completed.

This year 2318143 number of fry and fingerlings and 10 lac of hatchlings of different 
fish species were distributed to farmers for nursing and fish production in pond culture, 
cage fish culture, rice-fish culture etc.
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1. WORKING CONTEXT

Mission
Develop appropriate improved technology that would enable to increase fish yield per 
unit area from improved fisheries and aquaculture techniques.

Challenges/issues
	� Trophic status of Lakes is changing: Assessment of aquatic environment and 

biodiversity is necessary.
	� Increase the productivity of natural water: Stock enhancement program could be 

promoted in different natural waters. The existing stocking density in Lakes of 
Pokhara Valley should be increased to enhance productivity with promotion of 
native species.

	� The productivity of Silver carp and Bighead carp is characterized by low 
productivity: Use of supplementary feeding in different combination of fish species 
is necessary to sustain cage aquaculture.

	� Human encroachment on aquatic environment and aquatic biodiversity: breeding 
ground of some species reported to destroyed/disturbed.

	� Invasion of some alien species: need to be assess.
	� Climate change impact: Coping with appropriate technology/management practices.
	� The fish catch/production from open water stocking is limited/hindered.  Need 

of introduction and improvement of fishing gear as well as improved and best 
management techniques to increased production.

	� Expansion of aquaculture in potential areas of mid-hill districts is slow.
	� The growth potential from pond aquaculture of carps seems steady: need strategy 

to change gradually from extensive production to semi-intensive and intensive 
farming methods in all aquaculture system.

Research needs in capture fisheries
	� Studying  production,  dominant  catch  trends,  species  composition  and 
	� Ecological status
	� The fish production from open water stocking is limited: Develop suitable, eco-

friendly and responsible harvesting technology (fishing gear) as well as improved 
management techniques to increased production.

	� Pilot-scale testing of appropriate management models for improving fisheries in 
reservoirs, lakes and flood plain wetlands.Study the impact of human encroachment 
on aquatic biodiversity

	� Technologies for utilization of fish by-catch
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	� Develop climate change action plan ensuring to minimize negative impacts and 
exploit new opportunities.

Research needs in aquaculture
	� Diversification in aquaculture by bringing more potential species and varied culture 

systems.
	� Breeding and culture of high value native and exotic fishes.
	� Developing sustainable aquaculture technologies for open water culture
	� Fish health management, immuno-prophylaxis and therapeutic against common 

diseases.
	� Ornamental fish culture, breeding and farming of indigenous and exotic species.
	� Low production from natural fed cage culture: Need use of feeding strategies and 

species composition.
	� Up-scaling of breeding and culture technologies for potential coldwater fish species.
	� Up-scaling pen and cage culture technology in reservoirs and wetlands.
	� Development of fish nutrition, feed and feeding technology for all aspects of 

aquaculture and culture of live feed organisms.
	� Develop technique to increase survival of fry/fingerlings and round the year supply 

of seed.
	� Genetic improvement in existing fish species for growth and disease resistance.
	� Minimize post-harvest losses and effective utilization of fishing waste.
	� Develop the appropriate value chain mechanism and marketing network.
	� Development of technology of pearl culture, mussel’s culture.

Thematic Area of Fisheries Science
	� Aquatic genetic resources, conservation, evaluation and utilization
	� Fish resources improvement and maintenance
	� Aquatic resources management
	� Aquaculture and fisheries management
	� Fish nutrition and health management
	� Fish breeding, genetics and biotechnology
	� Post production management and value addition
	� Hatchery management and source seed production
	� Climate change, impact assessment and mitigation
	� Technology verification, communication and promotion
	� Socio economic, market and policy research
	� Participatory approach in natural resources/wetlands management
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2. INTRODUCTION

2.1	 Introduction
•	 This station was established in 1962 as “Lake Development Centre" which was 

changed the name as Fisheries Development Center in late 1960s.
•	 In 1975 an “Integrated Fishery and Fish Culture Development Project (NEP/73/25)" 

was implemented under FAO/UNDP cooperation.
•	 Later recognized as “Agriculture Research Station (Fisheries), Pokhara in 1993 

under Nepal Agricultural Research Council (NARC). Currently from 2071/72 
named as “Fishery Research Station, Pokhara.

•	 Functioning as “Lake Fisheries Research Station” for aquatic and fisheries 
resources conservation and proper utilization.

•	 Facilitated  in  expansion  of  cage  fish  culture  and  open  water  fisheries 
management in Nepal.

•	 Technical/resource support and services to pond/cage/raceway aquaculture 
farmers and fishers.

2.2	 Goal
Enhancement of fisheries/aquaculture contribution to livelihoods, especially those of 
the wetland dependent rural poor through increased production and productivity.

2.3	 Objective
•	 Development of appropriate aquaculture technologies for improving production 

and productivity.
•	 Development   of   appropriate   inland   water   management   and   resource 

conservation technologies for supporting wetland dependent community.
•	 Appropriate delivery of technical and resource services to the farmers/fishers 

community in western Nepal.

2.4	 Strategies 
•	 Aquaculture technology generation for poverty reduction and increased water 

productivity according to NARC policy guidelines.
•	 Domestication of native fish species for use in aquaculture and genetic resource 

conservation.
•	 Development/improvement of aquaculture technologies suitable for various 

natural water resources.
•	 Research on fish stock improvement, nutrition and health of aquaculture species.
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•	 Research on modality of co-management of wetlands for sustainable conservation 
and utilization.

2.5	 Current thrust area for research 
•	 Selective breeding to improve the stock performance of aquaculture species.
•	 Development of small-scale and low level-input based fish farming for ultra-poor 

community.
•	 Productivity assessment of pond /cage/enclosure/ raceway/rice field to identify 

appropriate technology recommendation domain.
•	 Implementation of research, more specifically in fish  nutrition, physiology, 

genetics and pathology for developing intensive warm freshwater fish farming 
systems for commercially important native and exotic fish.

•	 Environmental, social and economical impact of aquaculture technologies and 
fish farming system.

•	 Water environment/water chemistry survey to optimize the utilization of natural 
productivity of water resources into fish production.

•	 Participatory fish stock enhancement for vulnerable native fish species in target 
water body.

•	 Demonstration of fisheries co-management in lakes, rivers and streams.
•	 On farm testing and verification of generated technology and scientific information 

in farmer's field.
•	 Technical support to coldwater aquaculture in potential areas.
•	 Development of technology of pearl culture.

2.6	 Infrastructure and facilities
The station has infrastructure and facilities available in different places has been 
provided in Annex 1.

2.7	 Organization structure and human resource 
This station has 44 approved post of different level staffs. Currently 14 post are only 
fulfilled. Name of employees with their post and organization structure of this station 
are provided in Annex 2.1 and 2.2.
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3. RESEARCH HIGHLIGHTS

3.1	 GENETIC IMPROVEMENT OF CARP STOCKS FOR QUALITY FISH 
SEED PRODUCTION

Poor reproductive performance, retarded growth and morphological deformities of 
hatchery produced fish seeds experienced by farmers claimed to be due to poor brood 
stock management and inbreeding depression. Replacement of deteriorated stock and/
or genetic improvement of farmed species is necessary to increased fish production in 
Nepal. Considering this planned breeding program was initiated through introduction of 
improved strain of common carp, Chinese carp and inter location crossing of common 
carp.

3.1.1	Maintenance of Pure Line of re-introduced carps
Pure line (improve strain) stock of common carp and Chinese carp had been maintained 
in ponds. These stock of fish were provided with regular fertilization and feeding at 
3-4% of their biomass. Occasional replacement of water was done to maintain the 
water quality. Different species of fish of varying weight size were stocked in ponds for 
next breeding season (Table 1).

Table 1: Pureline brood maintained at Begnas and Phewa Ponds.
Fish species No Average size(kg)
Common carp 98 1.5-2.3
Silver carp 68 1.5-2.1
Grass carp 17 1.5-2.1
Bighead carp 35 1.5-2.0

3.1.2	Production of Foundation Seed
Sexually matured brood fish of common carp were segregated and maintained separately 
in well prepared ponds before breeding season. The fish were fed daily with 25% CP 
feed. During breeding season in late March and April month selected brood fish were 
given ovolin hormone @ 0.4 mg/kg to stimulate spawning. The breeding results is 
provided in the Table 2. 
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Table 2: Breeding summary of pure line common carp
Total no of male used 10 (avg. size 2-2.3 kg)
Total no of female used 18 (avg. size 1.5-2 kg)
Fertility % 60
Hatchability % 51
Hatchling production (no) 400,000

Likewise, silver carp pure line was maintained in separate pond and fed with 25% CP 
feed. Pond is fertilized with Urea, DAP and compost as standard protocol to maintain 
plankton level in pond. Breeding of silver carp was done in last week of May. Hormone 
ovolin was used for stimulate spawning of fish. The produced fry were nursed in ponds 
and kept for PIT tag to distribute in private hatchery for further propagation. Breeding 
details are given in the Table 3.

Table 3: Breeding summary of pure line Silver carp
Species: Silver carp
Breeding parameters
Female (No. wt kg) 3(av.size2-2.1kg)
Male (No. wt kg) 5(av.size2-2.1kg)
Total No. of egg 1,50,000
Fertility % 78%
Hatching % 74%
Hatchling No. 86,580

3.1.3	Comparison of Multi-Trait (Reproduction, Growth, Shape and FCR) of 
Pure Line and Existing Stocks of Carp

Comparative growth of common carp cross line, and pure line of Bhairwa line 
and Pokhara line at Begnas
An experiment was conducted in ponds at Begnas  to compare growth of common carp 
cross line (Bhairahwa F× Pokhara M) with pure line of Bhairwa and Pokhara .The 
stocking size was 5.1 ± 0.65g and stocked at the rate of 1.5 fish/m2. 25% CP pellet feed 
was used at the rate of 3 % of body weight. The experiment was done in the earthen 
pons of 50 m2. Water quality parameters were measured. The results showed that cross 
line have found significantly higher (p<0.05) growth in comparison to Bhairwa line and 
Pokhara line (Fig.1).
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Fig. 1: Growth of common carp cross Bhairwa line and Pokhara line at Begnas

3.1.4	Selective Breeding of Common carp
Inter location crossing of existing brood stock of common carp were performed with 
broods of different eco location in order to improve genetic quality. The crossing made 
were between Bhairahwa Female F× Pokhara Male.Standard practice was adopted to 
maintain different cross line breed and breeding protocol. Fry produced from these 
crossing lines were reared separately further selection.

3.1.5	Monitoring the performance of foundation seed in private hatchery
The pureline of common carp and silver carp weighing about 100 gm and in 100 number 
with tagging was send to private hatchery, new Mukhiya farm Nanupatti, Dhanusha. 
The pureline of common carp and silver carp weighing about 100 gm and in 100 number 
with tagging was send to Government Fish farm Bhandra for making future brood.

5,000 of common carp fry of pure line are rearing in ponds (<5 g). Tagging will be 
done after achieving size of over 25 g. The tagged fish will be provided to selected 
private fish hatchery to multiply and maintain genetic line. Their performance in terms 
of growth and fecundity will be monitored after sexual maturity in upcoming breeding 
season. 
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3.2	 EXPLORATION OF CULTURE POTENTIAL OF INDIGENOUS FISH 
SPECIES (SAHAR, GARDI)

Nepal possesses abundant water resources in which 230 fish species are reported to 
occur. Among these some native species, such as sahar (Tor putitora, Tor tor), Katle 
(Acrossochilus hexagonolepis), Asala (Schizothorax spp), Clarias batrachus, fresh 
water eel (Mastacembalus armatus) and Gardi (Labeo dero) etc. has considered 
potential species which could be develop as aquaculture species. Preliminary study on 
growth potential of sahar and gardi in mono and polyculture system observed in captive 
environment in different ecological regions provides the opportunity to include this 
species in current aquaculture setting of the country. However, sustainable inclusion 
of sahar and gardi in aquaculture could be assured by the development of a suitable 
breeding and rearing technology.

3.2.1	Brood Management of Sahar and Gardi
About 28 no of female averaging 3-4 kg sizes and 48 no of male brood fish averaging 
2-3 kg sizes of sahar were stocked and managing in ponds. Similarly about 50 pairs of 
brood fish of gardi are also maintaining and reared in ponds. Brood fish were fed with 
30 % CP feed @ 3% body weight /day.   Water quality check and maintenance have 
been done regularly. Application of fertilizer done regular as required on the basis of 
water quality. Water exchange in ponds was done as per necessary. The maximum and 
minimum water temperature ranged from 14oC to 31oC during management period this 
year. The monthly water temperatures recorded from ponds at Begnas are provided in 
Table 4, Figure 2.

Table 4: Monthly water temperatures (oC) recorded from Begnas ponds during year 
2076/77

 Pond water Temperature °C
  Average Minimun Maximum
Shrawan 28.7 27 30
Bhadra 28.7 28 29
Ashoj 28.3 26 29
Kartik 23.7 21 27
Mangsir 19.1 17 21
Poush 15.5 14 17
Magh 15.6 15 17
Falgun 19.4 17 21
Chaitra 22.4 21 25
Baisakh 24.7 23 26
Jestha 27.8 24 30
Asar 28.6 27 30
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Fig.2: Monthly variation of pond water at FRS office

Table 5: Water quality parameters of brood ponds of Sahar and Gardi
Parameter Range
Transparency (cm) 25-30
Temperature(0C) 29.5-30.5
Dissolved oxygen (mg/L) 6.8-7.4
pH 8.3
Total alkalinity(mg/L) 38-41
Total Hardness(mg/L) 60-65
PO4 (mg/L) 1.20-1.46
NO2 (mg/L) 0.02-0.05
NO3 (mg/L) 0.02-0.05
NH3 (mg/L) 0.01-0.02
Chlorophylla (µg/litre) 5.45-5.5

3.2.2	Seasonal Spawning Performance of Indigenous Fishes
Brood fish of sahar were checked time to time for maturity condition by pressing the 
abdomen. This year only 4 female fish averaging size of 1.9 kg-3.2 kg were stripped 
out while 10 fishes were found in over ripped condition during different time period 
in breeding season. Eggs were stripped out from fully matured female fish. The milt 
was collected from male fish and fertilization was done immediately by mixing eggs 
and milt. The swollen eggs were incubated in hatching trays with running water. The 
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incubation temperature ranged from 21 °C to 21.3 °C. The average fertility ranged 
from 95.0% to 94.0% with hatching rate of 90% to 91%. Although month of Sep-
Oct and March-April was considered for sahar breeding, this year most of the fishes 
were found to develop gonad for stripping during month of March-April. The breeding 
performance data of sahar are provided in Table 6.

Table 6:	Breeding performance of indigenous fish species Sahar in FRS, Pokhara 
during 2076-77.

Breeding parameters Date
2076/12/07

Date
2076/12/27

Fish species Sahar Sahar
Female (No. wt kg) 2(4.5kg) 2(3.6kg)
Male (No. wt kg) 4(3.6 kg) 4(4.2 kg)
Water temperature(0C) 21.1°C 21.3°C
Total weight of egg 328 gm 250 gm
Fertility % 95% 94%
Hatching % 91% 90%
Hatchling No. 10000 9000

3.2.3	Hatchling Nursing and Fry Rearing of Sahar
The fry of sahar produced during breeding season were stocked in well prepared ponds. 
Sahar hatchlings were stocked at 10 million/ha. Stocked fry were initially fed with 
micro feed (43% CP) and later with farm made mass feed (25% CP) daily. Ponds were 
frequently fertilized with 20 kg Urea and 20 kg DAP/ha for plankton availability. About 
2356 fry of different size ranging from 1g to 15 g were sold to different stakeholders 
till Ashad. 

3.2.4	Effect of probiotics on growth and yield of Sahar (Fingerlings to grow out)
The use of probiotics in feed for fish and its inclusion in intensive aquaculture to promote 
healthy gut is growing. Probiotics have been used in aquaculture.to increase the growth 
of cultivated species. The need for sustainable aquaculture has promoted research into 
the use of probiotics on aquatic organisms. The initial interest was focused on their 
use as growth promoters and to improve the health of animals; however, new areas 
have been found, such as their effect on reproduction or stress tolerance. Post pelleting 
spraying in oil or water is the best option method for now to use in feed of fish.
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An experiment was conducted in the raceway to study the effect of probiotics on growth 
and yield of Sahar. Sahar was stocked at the rate of 1 fish/m2

. The stocking weight of 
Sahar was 25.3± 10.8. The probiotics incoprporation into feed were at the rate of 5%, 
7.5% and 10%. The results showed that 5% to 7.5 % incorporation of probiotics in feed 
have better growth results. The sahar reached to 85.01±10.3g in 240 days culture period 
in 7.5% incorporation of probiotics in feed(Fig.3). Probiotics incorporation in feed was 
found effective for growth of sahar.

Fig. 3: Growth of Sahar in different doses of probiotics

3.2.5	Effect of probiotics on growth and yield of Gardi: fry to fingerlings
An experiment was conducted in the hapa (1m×1m×1m) fixed in the pond (Fig.4)  The 
fish was stocked at the rate of 10 fish in each cages. Fish were fed  30% CP feed at the 
rate of 3% of body weight as the treatment 1: Probiotics 1.5 gm/kg feed;treatment2: 
Probiotics 2.0 gm/kg feed; Treatment3;Probiotics 2.5 gm/kg feed; Treatment 4: without 
probiotics. The results showed that 1.5 gm/kg feed was found better than other treatment 
(Fig.5). Further study will be carried out in the next year.
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Fig. 4: Experimental unit of Gardi growth trial in different doses of probiotics.

Fig. 5: Growth of Gardi in different doses of probiotics
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3.3	 FISH YIELD ENHANCEMENT OF OPEN WATER (LAKE and 
RESERVOIR) FISHERIES THROUGH FISH STOCK MANAGEMENT 
WITH COMMUNITY PARTICIPATION

The effectiveness of lake and reservoir fisheries (culture-based fisheries) varies widely 
between locations. The potential production of culture-based fisheries is strongly linked 
to ecosystem productivity.  Presently, Lakes of Pokhara Valley are facing environmental 
problems posing threat to the sustainability of the lake resources including declining 
proportion of important native fishes from the lake have been encountered for 
sustainable lake fisheries and other resource management in the lake. This could be 
improved through improved management, stock enhancement and increasing the skill 
of local fishermen for benefit of community involved in fishing profession.

3.3.1	Strengthen capacity of Fisher Community for Open Water Fisheries 
Management and Sustainable Use

Interaction meeting in each lake of Pokhara valley were done with the member and 
chairman of lakes committees. For the improvement of fish yield and conservation of 
native fish species recommendations for each lake was provided.
In Phewa and Begnas Lakes, mostly traditional man and women fishers known as Pode 
or Jalari, while in Rupa Lake many ethnic groups such as Kami, Damai, Sarki, Magar, 
Gurung, Chhetri and Bradmin including Pode are engaged in lake fisheries for their 
livelihood. These fisher groups were sensitized through organizing meetings at station, 
participation in farmers' monthly meeting for conservation and wise utilization of 
aquatic resources. Farmers were provided with technical support to run fish hatchery in 
Rupa Lake. Advised/suggested to Fisher community for open water Management and 
procedure of fishery management, harvesting, conservation, fish seed released in lakes 
of Pokhara valley by organizing interaction program and monitoring monthly meeting.
The suggestions for the improvement of fish productivity are summarized below.

Phewa Lake
Water quality improvement is the prerequisite for the sustainable fish yield. Regular 
stocking of fish is needed to get regular harvest. Stocking of cages as well as open water 
fisheries, needs advanced size fingerlings. The outlet area should be always screened 
to avoid escape of fish from the Lake. For rearing of fish fry, nursery cage operation is 
essential. It would be better, If PFEC (Phewa fisheries entrepreneur cooperative) could 
arrange nursery ponds near to lake. The breeding ground of native fish species should 
be maintained to get regular harvest of native fish species as it fetch higher prices. The 
protocol of closed season and mesh size should be always followed by Jalari fisher. 
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Begnas Lake
Regular stocking of fish is needed to get regular harvest.  Stocking of cages as well as 
open water fisheries, needs advanced size fingerlings. For rearing of fish fry, nursery 
cage operation is essential. Partial feeding with the floating feed of good quality having 
35% CP for nursing of fish fry to advanced size fingerlings is recommended. Feed 
should be floating for the fingerlings. It would be better, If BFEC (Begnas fisheries 
entrepreneur committee) could arrange nursery ponds near to lake. The outlet area 
should be always screened to avoid escape of fish from the Lake. The breeding ground 
of native fish species should be maintained to get regular harvest of native fish species 
as it fetch higher prices.

Rupa Lake
Regular stocking of fish is needed to get regular harvest. Stocking of cages as well as 
open water fisheries, needs advanced size fingerlings.  For rearing of fish fry, nursery 
cage operation is essential. Partial feeding with the floating feed of good quality having 
35% CP for nursing of fish fry to advanced size fingerlings is recommended. Feed 
should be floating for the fingerlings. Rupa cooperative could utilize their nursery ponds 
for the production of fingerlings size fish. The outlet area should be always screened to 
avoid escape of fish from the Lake. The breeding ground of native fish species should 
be maintained to get regular harvest of native fish species as it fetch higher prices.

Khaste and Neureni Lakes
For recreational fisheries in the lake, Lake should be stocked with Sahar (Tor putitora). 
This lake could be stocked with common carp (Cyprinus carpio) and bighead carp 
(Aristichthys nobilis) for regular production. Rohu (Labeo rohita) and Naini (Cirrhinus 
mrigala) could be stocked at only 10 % of total stocked fish. For rearing of fish fry, 
nursery cage operation is essential. Partial feeding with the floating feed of good quality 
having 35% CP for nursing of fish fry to advanced size fingerlings is recommended. 
Feed should be floating for the fingerlings. It would be better, if it could be arrange 
nursery ponds near to lake.  The outlet area should be always screened to avoid escape 
of fish from the Lake. The breeding ground of native fish species should be maintained 
to get regular harvest of native fish species as it fetch higher prices.

Dipang Lake
Larger size fish of Grass carp (> 400 gm) and common carp (> 500gm) needed to stock 
in the lakes for biological clearance of aquatic grasses from the lake. For recreational 
fisheries in the lake, Lake should be stocked with Sahar (Tor putitora). This lake could 
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be stocked with common carp (Cyprinus carpio) and bighead carp (Aristichthys nobilis) 
for regular production. Rohu (Labeo rohita) and Naini (Cirrhinus mrigala) could be 
stocked at only 10 % of total stocked fish. The outlet area should be always screened to 
avoid escape of fish from the Lake. The breeding ground of native fish species should 
be maintained to get regular harvest of native fish species as it fetch higher prices.

Gunde Lake
For recreational fisheries in the lake, Lake should be stocked with Sahar ( Tor putitora). 
This lake could be stocked with common carp (Cyprinus carpio) and bighead carp 
(Aristichthys nobilis) for regular production. Rohu (Labeo rohita) and Naini (Cirrhinus 
mrigala) could be stocked at only 10 % of total stocked fish. The outlet area should be 
always screened to avoid escape of fish from the Lake. The breeding ground of native 
fish species should be maintained to get regular harvest of native fish species as it fetch 
higher prices.

Kamalpokhari
Kamal Pokhari having very small area for culture of fish. It is recommended to use 
native fish species such as Sahar (Tor putitora) as recreation fisheries. This lake could 
be stocked with common carp (Cyprinus carpio) and bighead carp (Aristichthys nobilis) 
for regular production. Rohu (Labeo rohita) and Naini (Cirrhinus mrigala) could be 
stocked at only 5 % of total stocked fish. The outlet area should be always screened to 
avoid escape of fish from the Lake. The breeding ground of native fish species should 
be maintained to get regular harvest of native fish species as it fetch higher prices.

Maidi Lake
This Lake is occupied by marshy land area. Around 3 ha area is visible as water.  Around 
10 ha area from the North area should be screened. After screening, larger size fish of 
grass carp (> 400 gm) and common carp (> 500gm) needed to be stocked in the lake 
for biological clearance of aquatic grasses from the lake.  The nursery ponds should 
be constructed near to lake in the north part of lake for the growing fry up to 50-100 g. 
The fish hatchling and fry should be brought from the trusted nursery to avoid diseases.

3.3.2 Environmental/Biological Survey of Lakes and Reservoir in Mid Hill
3.3.2.1 Survey of   sediments of lakes of Pokhara valley
The nutrients bind in the sediment plays a crucial role in the productivity of lakes. The 
objectives of this study was to access the nutrients presents in the sediments of Phewa, 
Begnas and Rupa lakes of Pokhara valley. Composite sediments samples were taken 
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from three samplings points: inlet, mid lake and outlet area of each lake from October-
November months just after monsoon over.

Nutrients parameters found in the sediments of Phewa Lake, Begnas Lake and Rupa 
Lake are presented in the table 7. 

Table 7:	Nutrients parameters (Mean±SD) found in the sediments of Phewa Lake, 
Begnas Lake and Rupa Lake

Lake pH OM % Nitrogen (%) Phosphorus
Kg/ha

Potash
Kg/ha

Phewa 5.2 5.2 ± 0.7 0.26 ±0.04 81±44.3 368.7±25
Begnas 5.9 1.6±0.7 0.09±0.01 18.8± 1.2 287.4±19
Rupa 5.1 7.1 ± 4.6 0.35±0.24 59.8±9.6 293±54.3
 
3.3.2.2 Survey of water quality of lakes of Pokhara valley  
Water samples for physical, chemical and biological parameters of water were 
collected monthly from Lakes of Pokhara Valley (Phewa, Begnas, Rupa and Khaste). 
The limnological characteristics of the lakes of Pokhara valley are given in Table 8.

Table 8:	Physico-chemical variables of Phewa, Begnas and Rupa Lake water during 
the year 2076-77

Parameter Phewa Begnas Rupa Khaste
Water temperature(°C ) 15.8-30.5 15.9-29.5 13-29.5 16-30
pH 6.5-9.14 8.35-9.19 9.11-9.16 7.6-9.31
Dissolved oxygen(mg/L) 0.2-10.05 0.3-9.8 5.9-12.21 6.25-9.84
Transparency(m) 1.3-2.0 1.6-3.5 0.2-1.0 0.3-0.7
Ammonium (mg/L) 0.004-0.018 0.004-0.010 0.01-0.015 0.002-0.005
Nitrate plus nitrate (mg/L) 0.002-0.023 0.002-0.011 0.002-0.026 0.004-0.025
Phosphorus(mg/L) 0.000-0.015 0.000-0.005 0.000-0.008 0.001-0.002
Chlorophyll a (mg/m3) 4.0-25.1 2.7-17.3 10.0-65.2  -

On the basis of chlorophylla concentration, status of Phewa Lake fluctuated between 
mesotrophic- eutrophic condition while Begnas Lake fluctuated between oligo-
mesotrophic and Rupa is in eutrophic condition. On the basis of transparency Khaste 
lake is categorized to eutrophic.
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3.3.3	Effect of management variables such as stocking size and density, post release 
performance and harvest regulation on fisheries yield.

On the basis of annual catch data, every year fish population is assessed. The carrying 
capacity of lakes, fish population and water quality is considered for the stock regulation. 
The population of native fish is maintained through restocking program each year. 
The stocking size varied 1-5 g size. Stocking program was coincided during social 
ceremonies such as fish festival, world fisheries day, wet land day, world environment 
day etc. to increase awareness of natural resources conservation themes. The stocking 
program was carried out after the off set of monsoon to avoid flooding effect in close 
participation with the targeted community. Gill nets were usually used on daily basis 
mainly in night time to catch fish. Post release performance of fry will be evaluated in 
year after. 

3.3.4	Study on effect of protected breeding ground on fish abundance and social 
encroachment

Fisher community specifically women groups were encouraged to protect breeding 
ground of native species and illegal fishing. "Macchapuchhre Women Group (MWG)" 
in Phewa and "Piple Women Group (PWG)" in Begnas belonging to Jalari community 
were actively involved in resource conservation as well as cage fish culture and different 
fishery related works. These groups were supported by providing awareness material 
(display board, pamphlet, and poster) and to patrol over inlet stream of lakes for native 
fish protection during their spawning season from June to October. Awareness campaign 
for protection of fish biodiversity was continued. This program was particularly very 
effectively implemented in Phewa Lake.

3.3.5	Collection of Fish Catch Data
Daily fish catch data were collected from fish landing sites of Phewa, Begnas and Rupa 
lakes of Pokhara valley. Total fish harvested from three lakes of Pokhara valley was 
125.23 metric ton. Fish harvested from Phewa Begnas and Rupa lakes were 43.01, 
26.59 and 55.63, metric ton respectively (Fig. 6).

The productivity (yield, kg/ha) of Phewa, Begnas and Rupa lakes were 97.7, 83.1 and 
556.3 respectively (Fig.7). The harvest of fish increased in the winter months.
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Fig. 6: Annual fish harvest from Phewa, Begnas and Rupa lakes in FY 2076/77.

Fig. 7: Productivity of Rupa, Phewa and Begnas Lake in 2076/77.
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Fish species contributions to total catch
The list of fish species appeared in the catches and survey are presented in table 9. Total 
of 20 native and eight exotic fish species have been found in the catch and fish survey.  
Species contribution to the total catch of each lake was varied greatly.

Table 9:	 Fish species of Phewa, Begnas and Rupa lakes appeared in the catches and 
fish survey in FY 2019/20.

S.N. Scientific name Local name
A. Native fish species
1 Tor putitora Sahar
2 Neolissochilus hexagonolepis  Katle 
3 Cirrhinus reba Rewa 
4 Barilius barna Lam Fageta
5 B. bola Fageta
6 B. vagra Fageta
7 B. bendelisis Fageta
8 Puntius sarana Kande
9 P.  sophore Bhitte/Bhitta

10 P. titius Bhitte/Bhitta
11 P. ticto Bhitte/Bhitta
12 Cirrhinus mrigala Naini
13 Catla catla Bhakur
14 Labeo rohita Rohu
15 Mastacembelus armatus Chuche Bam 
16 Xenentodon cancila Dhunge Bam
17 Clarias batrachus Magur
18 Mystus bleekeri Junge
19 Channa orientalis/ Channa gachua Bhoti
20  Channa punctatus Bhoti
B. Exotic  fish species
21 Aristichthys nobilis Bighead carp  
22 Hypophthalmichthys molitrix  Silver carp
23 Ctenopharyngodon idella  Grass carp
24 Cyprinus carpio Common carp 
25 Clarias gariepinus African magur
26 Oreochromis niloticus Nile tilapia
27 Chanda nama Glass perchlet/ Sisa macha
28  Hetropneustes fossilis Stinging catfish/ Singhi
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Among the native fish species, Bhitta (Puntius sp.) contribution was highest (3%) in 
the total catch of Phewa Lake (Fig. 8). Others native fish species contributions were 
varied between 0.01% - 1.06 %. Among exotic fish species, Nile tilapia was found 
contributing highest (74.9%) in total catch of Phewa Lake (Fig. 9).

Among native fish species, Bhitta (Puntius sp.) contribution was highest (5.1%) 
followed by Naini (3.13%) and Bhakur (2.11%) in the total catch of Begnas Lake (Fig. 
10). Among exotic fish species, silver carp contributions was highest (61.1%) followed 
by Nile tilapia (10.15%) in the total catch of Begnas Lake (Fig.11).

Among native fish species, Naini contribution was highest (7.1%) followed by Bhakur 
(3.84%) in the total catch of Rupa Lake (Fig. 12). Among exotic fish species, carp 
contributions was highest Nile tilapia (40.18%) followed by silver (38.87%) in the 
total catch of Rupa Lake. The small size native fish were not catches in the Rupa Lake. 
Therefore the contributions of native fish species were found less (Fig. 12).

Fig. 8: Native fish species contributions (%) in total fish catch of
Phewa Lake in 2076/77
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Fig. 9: Exotic fish species contributions (%) in total fish catch of
Phewa Lake in 2076/77

Fig. 10: Native fish species contributions (%) in total fish catch of
Begnas Lake in 2076/77.
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Fig. 11: Exotic fish species contributions (%) in total fish catch of
Begnas Lake in 2076/77.

Fig. 12: Native and exotic fish species contributions (%) in total fish catch of
Rupa Lake in 2076/77.
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Seasonal variations of fish catch
Monthly fish catch trend from three lakes showed that highest catch was obtained during 
winter months (Fig. 13, 14, 15). The fish catch was peaked in the month of December 
in each lake.  In Phewa Lake, the fish catch decreased from April to September. In 
Begnas Lake, the fish catch was less than 1000 kg from March to June. 

Fig. 13: Seasonal variations of fish harvest in Phewa Lake in FY 2076/77.

Fig. 14: Seasonal variations of fish harvest in Begnas Lake in FY 2076/77.
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Fig. 15. Seasonal variations of fish harvest in Rupa Lake in FY 2076/77.
 
3.3.6	Fishing gear used for catch (species, size)
Data on fishing gear survey showed that the major types of fishing gears used by Jalari 
fishers in the lakes of Pokhara Valley were gill nets, cast nets, and fish hooks. Gill 
nets of 50m length and 6-10m width used in Phewa and Begnas lake while 50m length 
and only 4m width in Rupa lake with different mesh sizes(1"-10") to capture small to 
large fish. Generally, the Jalari used 5-6 gillnet per day to harvest fish from Phewa 
and Begnas lakes while in Rupa lakes in total 48 gillnets used. They set gillnets in the 
afternoon and collected fish in the morning time. 

3.3.7	Enhancement of fish catches by restocking fry/fingerlings in lakes / wetlands/
ghols/reservoirs 

Fish stocking in natural water bodies is prerequisite to enhance fish population for 
livelihood improvement. Restocked of fish fry and fingerlings in lakes for lake of 
Pokhara valley Phewa, Begnas and Rupa etc. were increased the catch enhancement 
of indigenous species. This year more than 11.44 lac fry/fingerlings of different fish 
species were stocked in the lakes of Pokhara valley by different stakeholder (Table 10). 
The stocking data showed that stocking density was about 1100 fry/ha, 1275 fry/ha and 
2400 fry/ha for Phewa, Begnas and Rupa lakes, respectively. For improvement native 
stock, 25000 of Sahar, gardi were released in the lakes on the occasion “world fisheries 
day 2019”.
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Table 10: Fry/fingerlings stocked in different lakes of Pokhara Valley in 2076-77

Fish species
No of fry stocked

Phewa lake Begnas Lake Rupa Lake
Rohu 160000 25000 30000
Naini 160000 125000 20000
SC/BC 80000 100000 20000
Bhakur 25000 40000 10000
Common carp 18000 100000 75000
Grass carp 30000 15000 82000
Sahar 15000 10000 -
Gardi 2000 2000 -
Total 490000 417000 237000
Note: The number of stocked fry was contribution of different stakeholders/institutions.

3.4	 ADVANCEMENT OF BREEDING TECHNOLOGY OF INDIGENOUS 
AND EXOTIC ORNAMENTAL FISHES

Ornamental fishes are also called ‘living jewels’ for their beautiful colours and playful 
behaviour. Ornamental fishes are typically small sized; attractive and bizarre shaped in 
appearance. Therefore, it is a source of attraction for fish lovers, and aquarists all over 
the world. With the inspiring popularity of aquarium keeping in households in many 
part of the world.

The demand of ornamental fishes is increasing in major urban areas of Nepal. Exotic 
varieties of ornamental fishes are popular marketed in aquarium shop and some few 
indigenous ornamental fish species are popular in Nepal. Therefore Research on 
ornamental seed production technology is at beginning stage in Nepal. Considering 
the economic, and aesthetic values of ornamental fish trade, technology of fish seed 
production of some imported exotic species as well as possible native species is 
necessary to substitute import and promote export. 

3.4.1	Indigenous/Exotic Brood Fish Collection and Rearing Management.
Different native ornamental fish species such as Puntius sp., Kolisa sp., Bhurluk etc 
were collected from different water bodies in winter and in summer months and reared 
for domestication and propagation in plastic tanks of 500 liter capacity.  Aeration was 
maintained each tank.  Puntius sp. and Danio sp. were collected from Begnas Lake and 
irrigation canal were maintained in the 40 liter aquaria with aeration. Survival rate was 
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observed for each collected fish. 10 exotic ornamental fish were also procured and kept 
in tank for rearing.

The domesticated fish species are presented in the table 11. The length and weight of 
domesticated fish species are presented in the table 12. The survival of local ornamental 
fish species (Puntius sophore and Danio devario) were found higher in the months of 
summer than winter season (Table 13). 

Table 11: List of native fish species collected from Begnas for ornamental purpose.
S.N. Fish species Order Family Local name

1. Puntius conchonius Cyprniformes Cyprinidae Rato pothi
2. Puntius sophore Cyprniformes Cyprinidae Pothi machha
3. Danio devario Cyprniformes Cyprinidae Sera
4 Danio rerio Cyprniformes Cyprinidae Chelawa/,zebra fish

Table 12:	 Length and weight of native ornamental fish species collected from 
Begnas Lake.

Fish species Length (cm) Mean± Sd. Weight (g) Mean± Sd.
Puntius sophore 5.7±0.9 3 ± 1.4
 Danio devario 6.3±0.5 3.1±0.7
Danio rerio 3.3 ±0.4 0.4±0.2
Puntius conchonius 4.7±0.3 2.1±0.2

Table.13. Seasonal effects on domestication of local ornamental fish species.
S.
N. Scientific name Local name Winter months

Survival (%)
Summer months

Survival (%)
1. Puntius conchonius Rato pothi 66.6 -
2. Puntius sophore Pothi machha 82.82 86.66
3.  Danio devario Sera vitta 62.35 94.59
4. Danio rerio Chelawa/zebra fish - 84

Kolisa brood fish was domesticated in metallic tank provided with shelter of water 
hyacinth and other aquatic plants. Similarly broods of some exotic species such as 
Goldfish, Fancy (Koi) carp, Guppy, Platy and Swordtail were also reared for breeding 
purposes. These species are very popular in aquarium purpose in Pokhara valley. Brood 
fish were fed commercial aquarium fish feed (crumble size) and farm made feed 40 % 
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CP at three times a day. The water of the brood pond/pools was exchanged as per 
necessary.

Fig. 16:	 Native ornamental fish species domesticated at FRS Pokhara; Puntius 
sophore (A), Danio devario (B) Danio rerio(C), Puntius conchonius (D).
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3.4.2	Breeding/Hatchery operation 
Among exotic species, goldfish was propagated successfully in this year. Fancy carp 
was bred as per breeding procedure of common carp. Matured female brood fish were 
given ovolin hormones at the rate of 0.5 ml/kg body weight of female. Male received 
half dose of ovaprim to that of the female. Hormone induced broods were placed 
in cement tanks with suitable substrate. Ovulation occurred about 15-18 hours after 
hormone injection. Platy and swordtail species were bred by natural method provided 
with suitable environment. Among native species Kolisa sp. were also bred by natural 
spawning method in running water tank. Fresh water was supplied continuously in 
all spawning tank to maintain oxygen. Different species of ornamental fish were bred 
at temperature between 21-29oC. Breeding performance of several ornamental fish 
species in captive condition are provided in Table 14.

Table 14:	Details of captive breeding performance of ornamental fish species in FRS, 
Pokhara during F.Y. 2019/20

 
Breeding parameters

 
Kolisa sp.

 
Platy

 
Sword 

tail

 
Guppy

Gold 
fish

Fancy carp
(Koi carp)
Mar-May

Mar-Jun Mar-Aug Mar- Aug Feb- 
Nov

Female (No.) 15 20 50 400 3(7.8 kg)
Male (No.) 15 20 25 20 6(8 kg)
Hormone type - - - - Ovolin
Hormone dose -        
Female (ml/kg) - - - - 0.5
Male (ml/kg) - - - - 0.25
Time of induction - - - - 15 hours
Water temperature 21-28oC 21-28 oC 21-28 oC 21-28 oC 22 oC
Ovulation time - - - - 5 days
Total No. of eggs - - - - 850000
Fertility % - - - - 70
Hatching % - - - - 55
Hatchling No.           300,000
Survival % - - - - 30
No. of fry produced        350 350 1000 2500 40,000
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Successful breeding of two new native fish species (Danio devario and Danio rerio)
Two native fish species Danio devario and Danio rerio was successfully bred in this 
year.

Danio devario is common ornamental fish with silvery greenish body. Pectoral, dorsal, 
pelvic, anal and caudal fins are yellowish (Fig.16 B). A dark band runs from the middle 
of the caudal above the middle of anal fin. Head is small and snout is obtusely pointed. 
Scales small cycloid. Barbels are absent. Mouth is oblique and directed upwards. It is 
omnivorous, feeding on fish, zooplankton, dipteran larvae and plant matter. Inhabits in 
streams, riverine pools, canals and lakes. It is also found in rapid streams with rocky 
bottom. 

The zebrafish (Danio rerio) is a tropical fresh water teleostei, belonging to the 
Cyprinidae family. This species is characterized by small size, adult measures about 
4-5 cm, have a cylindrical body, and a distinct colour pattern alternating light and dark 
horizontal stripes. It is omnivorous. It exhibit sexual dimorphism: males are thinner and 
generally golden in the ventral region, females are more rounded and silvery, mainly in 
the ventral region, which is most evident in the period close to the spawn. Females may 
spawn every 2-3 days and a single spawn may contain hundred eggs. The fertilization 
and the development of the zebrafish are external (Fig. 16C). 

Methods adopted for the breeding in captive condition at FRS Begnas
Breeding of Danio devario
Tank reared fish were trial in several ways to bred in the captive condition. Danio 
devario  were exposed to 4 different environmental condition after measuring their 
weight( in the aquarium with heater and aerator, in the outer tank exposed to  direct 
sunlight, tank having continuous water flow without sunlight and in open artificial 
pool ) to assess the suitable environment for breeding. The natural bedding (gravels 
and submerged aquatic plants) was made in aquarium, water temperature was raised, 
aeration was given with no sunlight. In the outer tank, natural bedding was made with 
aeration and proper sunlight. In the inner tank natural bedding with continuous water 
flow, no sunlight. In open artificial water pool with enough sunlight, natural bedding 
(stones, pebbles and aquatic grass).  

To examine the fecundity one of the female Danio devario with rounded belly weighing 
6.5 gm was selected, dissected and the eggs were manually counted. The count of 0.5 
gm of ovary consists of 1500 eggs of matured brood female Danio devario.
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For the artificial breeding Danio devario, hormone was used and female’s egg stripped 
in a bucket and then milt was mixed. However, no hatchlings were produced in that 
way. Danio devario breeding was successful in the artificial water pool (10 m Length, 
0.75 m wide and 30cm depth) with enough sunlight with natural bed (stones, pebbles 
and aquatic grass). The continuous water was added in the pool through pipe. Danio 
devario bred in last week of August in the rainy days at temperature 27-28°C. One 
fish bred and 25 fry were collected (Fig. 17 A). The collected fry were kept in 40 liter 
aquaria with aeration and fed with micro feed thrice a day.

Fig. 17: Fry of Danio devario (A) and Danio rario (B)

Breeding of Danio rerio
Danio rerio kept in 500 liter tank without sunlight and natural bed (Fig.18A). Continuous 
water sprinkling was provided. 5 parent Danio rerio were bred successfully in the tank 
environment in the month of August, at temperature 26-27 °C and 33 hatchlings were 
collected (Fig. 17B). Hatchlings were fed with micro feed thrice a day.

  

Fig. 18: Rearing environment for ornamental fish in plastic tank (A) and Glass aquarium (B). 
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3.4.3	Larval Nursing and Rearing Management
Hatchlings of fancy carp produced during breeding season were stocked in previously 
prepared ponds at 10 million/ha. Fry were nursed in ponds fed with micro feed (40 % 
CP) for two weeks then with locally prepared feed (25 % CP). In addition about 2500 
baby fry of Guppy, 1000 fry of Swordtail, 350 fry of Platy and 350 fry of Kolisa sp. 
(Fig. 19) also produced were nursed and reared in plastic/fiberglass tanks fed with 
natural feed, micro feed, farm made feed and aquarium feed. About 40,000 no of fancy 
carp fry were obtained with survival rate of 30%. Total 7466 of ornamental fish of 
different species were sold in the FY 2076/77.

Fig. 19: Fry of Kolisa  sp. produced in FY 2076/77.

3.4.4	Monitoring of ornamental fish disease 
Regular observation of ornamental fish disease and parasites in species of Guppy, Platy, 
Sword tail, Fancy carp, Goldfish were done this year.  No any disease and parasites was 
found in Guppy, Platy, Sword tail, Fancy carp. But Argulus were found highly affected 
to the goldfish broods. Weekly monitoring of Argulus sp. infestation in goldfish broods 
was observed. There was 65 % prevalence of infestation. Treatment with 3% salt to the 
goldfish broods resulted effective control of Argulus however parasite emerge later on 
suggested need to be treated frequently. 
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3.5	 FORMULATION OF COST EFFECTIVE FEEDS FROM LOCALLY 
AVAILABLE INGREDIENTS FOR CARPS

At present, technology of subsistence carp farming in various systems has been 
practiced in Nepal. It is necessary to improve productivity by increasing various inputs 
including feed during culture period. Feed played an important role for acceleration of 
fish growth especially in an intensive fish culture system. Feed requirement differed 
with fish species and size. The cost of feed is major factor in the economic production 
of fish.

In Nepal, shrimp imported from India is generally used as a source of fish meal. Limited 
market accessibility with relatively high cost, the shrimp remains one of the major 
elements to raise production cost of trout and fish farming . Further, there is widespread 
concern over the increasing use of fish meal in aquaculture sectors despite of cost 
and availability. A move towards the use of upgraded vegetable protein as a partial 
replacement of fish meal would help to reduce cost of production and also reducing 
the potential for excretion of enriching nutrients by the cultured organisms. Most 
of the study have been done in past mentioning substituting animal protein sources 
with soybean meal in diet. Therefore, it is necessary to find out possibility of partial 
replacement of fish meals by vegetable proteins (Such as oilseed cake, pulses, cereals 
and cereal by-products) that help to reduce the cost of feeds without reducing their 
efficacy. 

3.5.1	Collection and curing of feed ingredients
Some feed samples commercially prepared for fish were collected from Rupandehi. 
The feed sample collected was feed floating feed (Factory made) as well as different 
feed ingredients were formulated to the fishes and prepared at station were subjected 
to nutrient analysis.

3.5.2	Feed formulation and proximate analysis
The collected feed samples were kept at refrigeration temperature till the end of the 
study. The samples were taken from the refrigerator and kept to the room temperature 
for few hours. Then the required amounts of samples were finely ground by a small 
mortar and kept it airtight container for subsequent chemical analysis. The proximate 
composition of different farm made fish feeds were analyzed in triplicate according 
to standard procedure given in Association of Official Analytical Chemists (AOAC, 
2000).



| 41 |

Different feed were evaluated for its crude protein content. Laboratory evaluation of 
following feed was done for crude protein, ash, moisture and crude fat and minerals 
analysis are provided in table 18, table 19 and table 20. 

3.5.2.1 Feed formulations
Table 15: Pokhara pellet feed new composition  

% Composition
Ingredients Grow out feed Brood Feed
Wheat 35 20
Maize 20 20
Soya Choker 15 20
Oil cake 15 20
Rice bran 10 15
Shrimp 3 3
Bone mill 1 1
Vitamin mix 0.2 0.5
Mineral mix 0.8 0.5
Total 100 100

Table 16: Feed formulations for ornamental fish
Ingredients % composition

Shrimp 40
Mustard oil cake 15
Soya whole 36
wheat 4
vegetable oil 3
Mineral 1
Vitamins 1
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Table 17: Composition of three types of low cost formulated feed 

S.N. Ingredients Feed 1( 0% 
shrimp)

Feed 2( 5% 
shrimp)

Feed 3(10% 
Shrimp)

Ratio Ratio Ratio
1 Shrimp 0 5 10
2 Soya choker 42 40 30
3 Oil cake 40 30 34
4 Rice bran 8 15 16
5 Wheat 5 5 5
6 Maize 4 4 4
7 Vitamin mix 0.5 0.5 0.5
8 Mineral mix 0.5 0.5 0.5

Total 100 100 100

3.5.2.2 Proximate and mineral analysis
Table 18: Proximate analysis of three low cost feeds (Mean ± S.E.) 
Constituents Feed 1 Feed 2 Feed 3
Crude Protein (%) 31.33±1.15 32.09±0.75 32.51±0.85
Ash (%) 10.6±0.2 12.4 ±0.1 9.3±0.4
Moisture (%) 10.3±0.3 10.7±0.5 10.7±0.6
Crude fat (%) 24.6 ±0.3 24.8±0.2 24.9±0.1
Crude fiber (%) 4.7±0.6 4.6±0.6 4.5±0.5

Table 19: Proximate analysis of three formulated feeds 

Feed types Moisture % Crude fat 
(%)

Crude protein 
(%)

Total ash 
(%)

Crude fiber 
(%)

Ornamental Feed 7.02 16.49 34.85 20.14 12.43
Brood feed 12.34 6.62 24.13 10.38 9.52
Grow out Feed 11.87 4.97 22.22 7.37 11.77

Table 20: Mineral analysis of three formulated feeds 

Feed types Calcium
(mg/100g)

Phosphorus
(mg/100g)

Iron
(mg/100g)

Carbohydrate 
(%)

Ornamental Feed 2045.07 875.17 33.13 21.5
Brood feed 1248.56 737.96 30.03 46.52
Grow out Feed 892.59 508.36 13.81 53.58
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3.5.3	Evaluation of developed feeds against growth and survivability of warm 
water fish species.

Growth of Pure line common carp in the formulated feed.
Three feed with three different formulations was tested against growth of pure line 
common carp. The experiment was conducted in 100 sq. meter pond at Phewa. The 
stocking was done at the rate of 1fish/m2. Three formulated feed was used to feed the 
fish (Table17). The fish was fed at the rate for 3% of body weight one times a day. The 
growth recorded in every 30 days interval and water quality parameters were checked 
in each day for temperature, pH, DO, and fortnightly for chlorophyll a. Water quality 
recorded during the study period: water temperature 24.06±3.8, pH 7.3, and D.O. 
6.7±2.8, Chlorophyll a 46.3 ±4.13 mg/m3. The growth of pure line common carp was 
higher in feed composition without shrimp but it was not found significant difference 
between feed composition (p>0.05). The results showed that the feed composition 
based on plant protein can be used for fish farming with lower price (Table 21). 

Fig. 20: Growth of Pure line common carp in the formulated feed.

3.5.4	Cost-benefit analysis of test diet
The price of Feed 1 composition (Soybean mix without shrimp) was calculated low. The 
price was found higher as the percentage of shrimp addition to the feed formulations 
was increased. Comparatively, the crude protein also increased with increased shrimp 
percentage in the feed formulations.
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Table 21: Price of different formulated feed
Feed types Major Ingredients mixed CP% price /kg

Feed 1 Soybean mix without shrimp 31.33±1.15 67.9
Feed 2 Shrimp ratio 5% and Soybean 40% 32.09±0.75 71.7
Feed 3 Shrimp(10%) mix soybean 30% 32.01±0.85 73.40
Ornamental Feed Shrimp (40%) 34.85±0.73 111.05
Brood feed Soya choker, Oil cake 24.13±0.72 64
Grow out feed Soya choker, Oil cake 22.22±0.75 62

3.6	 PARTICIPATORY TECHNOLOGY DEVELOPMENT AT OUTREACH 
SITES

Outreach activities as per approved project were delivered the aquaculture and 
fisheries technologies developed on station and support services priority clients. The 
activities such as survey of feasible sites for fish farming, verification trial, scaling up 
of rainbow trout culture technology, disease diagnostic services etc. and publication 
and dissemination of technical information was main activities accomplished this year. 

3.6.1	Feasibility Study of New Sites for Carp and Trout Farming 
A huge water source is available which is suitable for trout farming in the country but 
commercial trout producers are limited to few districts. The trout farming technology 
is needed to be scaled up to increase production and employment in the high and mid 
hills of the country. Similarly, carp farming technology is also need to be expanded in 
feasible areas in mid-hill region. This year farmers were supported for site selection 
in Kaski, Tanahu and Baglung districts to establish new trout and carp farm as well 
as smoothly run existing farms. During visit other technical support including water 
quality monitoring and health care services were also provided to existing farm (Table 
22)
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3.6.2	Participatory Trout Breeding and Seed Production
Trout farmers were supported for breeding and seed production program of trout in 
Kaski district to fulfil the demand of fry from private sector. Besides breeding, technical 
support to the rainbow trout breeders and growers were also provided for brood fish 
management, feed preparation, monitoring and support in health management as per 
demand of the farmers. 
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This year about 1559 female and 574 male trout were used for breeding purposes 
producing about 425, 00, 00 no of eggs (Table 23). The hatchability was very 
low (approx. 50 %) due to high turbidity in upstream water in Chhetradeep and 
Machhapuchhre trout farms.

Table 23: Breeding Performance Record of Trout in Private Sector, Kaski

Particulars

Name of trout farm

Machhapuchhre Agri 
Farm, Annapurrna 

RM Bhurjung Khola, 
Kaski

Saiti Ghatta 
Trout Farm, 

Kuibang 
Machhapuchhre 

Kaski

 Gandaki 
Trout, 

Bhurjung khola 
Annapurrna 
RM Kaski

No of female used 45 (avg. 250-300 g) 14 (avg. 500-800 
g)

1500(avg. size 
500-700g)

No of male used 18 6 550
Responded female 40 10 145
No of eggs incubated 30,000 6,000 500,000
No of eyed eggs 20,000 5,000 400,000
No of fry produced 8,000 4,000 2500,00
Water temperature (°C) 9-11 9-11 9-12

3.6.3	Verification study in the farmer’s field

3.7.3.1	Verification of fish species combination on fish productivity in small-scale 
fish farming (Cage/pond)

The verification trial was conducted at Baglung munciplity-3.Silver, grass and common 
carp were stocked 750 per ropani. Three types of feed was used: floating pellet (25% 
CP), powdered feed (25% CP) and oil cake+rice bran. Ponds were stocked with fry of 
3 carp species in different ratios: common carp (40%), silver/bighead carp (40%), and 
grass carp (20%). Ponds were dried and limed at 500kg/ha of lime before stocking. 
Bighead carp growth was fast in supplementary feed with floating feed (Fig. 21), 
common carp in supplementary feed with oil cake + rice bran (Fig.22). 
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Fig. 21: Growth of bighead carp in ponds with supplementary feeding

Fig. 22: Growth of Common carp in ponds with supplementary feeding
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Fig. 23: Growth of Grass carp in ponds with supplementary feeding

3.6.4	Water Quality Monitoring Support Services to Fishers
Farmers having problems of water quality were provided services to monitor different 
water quality parameters on station and on farm to sort out their problems.  Farmers 
got support mainly included farmers/ farms for fish farming in ponds and raceways in 
command districts. This included both study of new farms as well as existing fish farms. 
Water quality parameter such as temperature, dissolved oxygen, ammonia nitrogen and 
pH were usually monitored. Major water quality problem encountered in ponds was 
low dissolved oxygen in carp culture and water turbidity as well as contamination in 
the source water in trout culture. All these farmers/farms had been given suggestive 
measure for improving water quality.

3.6.5	Training on SMS/JT/JTAs
Three day training to Army officer of Lamjung Barrack was completed.  Twenty four 
number of participants were participated in training.

3.6.6	Feasibility study to establish new OR site for aquaculture
One trout farm and three carp feasibility study was completed. Among them, Pokhara 
municipality ward no -31 was visited for pond construction. The feasibility study was 
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completed and suggestions were given to make fish farm. The land of Harun Khan at 
Pokhara municipality ward no -21 feasibility study was completed and suggestions 
were given to make fish farm. For trout farm, near Pumdi Bhumdi, Kaski was visited.

3.7	 FISH SEED NURSING MANAGEMENT IMPROVEMENT FOR 
ENHANCING FISH SEED SURVIVAL AND GROWTH 

The demand for carp fingerlings in the country has increased in recent years for stock 
in various water bodies for culturing table size fishes. In spite of rapid growth in the 
fish seed production sector, the major problems encountered on station and farm is 
great variation in growth and survival in field conditions during nursing period. With 
the increase in survival and growth of fish fry, production capability and capacity of the 
private sector would become self-reliance in sustaining the fisheries industry primarily 
for enhancing livelihood of the farmers and other stakeholders in value-chain, and 
ensuring food security and economic welfare in the region.

3.7.1	Trials on the Effect of Larval Density on Survival of Fry 
A trial was conducted at FRS, Begnas nursery ponds to assess the survival and growth 
of grass carp hatchling to fry. Ponds were prepared as per standard practices following 
drying, liming (300kg/ha) and frequent fertilization with 20 kg Urea/ha and DAP 20kg/
ha. In this experiment, hatchling of grass carp hatchlings were stocked at 40, 60 lacs 
and 80 lacs per hectare.  Growth and survival data of 40 days rearing are presented in 
Table 24.  The results showed that 40 lacs stocking density of grass carp was found to 
better  survival than 60 and 80 lacs stocking density, however growth was better in 80 
lacs/ha density. It is due initial mortality of fry in high stocking density.

Table 24: Growth and survival of grass carp hatchling to fry nursing
40 lacs/ha 60 lacs/ha 80 lacs/ha

Initial weight(g) 0.004±0.001 0.004±0.001 0.004±0.001
20 days 0.0113±0.026 0.035±0.012 0.035±0.004
40 days 0.48±0.09 0.56±0.28 0.95±0.36
Survival (%) 30±3.4 15±2.6 10.5±2.3

3.8	 IMPROVEMENT OF FISH SEED TRANSPORTATION METHODS 
USING ORGANIC SEDATIVES
3.8.1	Determination of appropriate density during fish fry/fingerlings transportation 
An experiment was conducted to determine the packing density for transportation of 
bighead fry (5.95±1.4 g) for six hour under the hatchery of FRS, Begnas. The fish was 
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conditioned for 12 hr. before packing. This experiment was conducted in the simulated 
condition. The fry were stocked at 50g/L, 100g/L and 200g/L in plastic bag filled with 
oxygen. This experiment was conducted at 24.1±0.3°C.The results showed that lowest 
mortality (1-2%) was found at packing density 50g/L. The mortality of bighead fry 
increased with the packing density. The mortality was found 2.5-4 % in the packing 
density of 100g/L and higher (7-10%) in the packing density of 200g/L.

3.8.2	Determination of sedatives doses for fish fry/fingerlings transportation
An experiment was conducted to know the handling and transportation doses on 
bighead fry size 8.9±1.6g. For this, induction and recovery trials were done in 40 
liter aquarium. Clove oil of different concentrations were tested on bighead fry. Final 
concentration 0.015/L, 0.025/L and 0.035/L were evaluated. The result showed that 
induction and recovery times significantly decreased with increased concentration 
of clove oil. 0.025ml/L of clove oil concentration was found optimum dose to reach 
surgical anaesthesia (A3b) of bighead fry within three minutes (Fig. 24).The water 
temperature and dissolved oxygen recorded during experiment were 29.2 ±0.01°C and 
5.5 ±0.05 mg/L.

Fig. 24: Induction and recovery test of bighead fry with three concentration of clove oil.
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3.8.3	Evaluation of sedative effect during and post transportation on fry and 
fingerling survival

A simulation experiment was conducted to evaluate the sedative effects of clove oil 
on survival of fry in transportation. Factorial experimental design was applied in 
this experiment with two times (6hr, 12 hr.) and two concentration of clove oil doses 
(5µl/L, 10µl/L). Control was without clove oil. Grass carp (2.9±1.1g) and common 
carp (1.5±1.2) was used in this experiment. Packing density (100g/L) was same in each 
treatments. Water temperature was 28.6 °C at packing time and increased to 31.0 °C 
after 12hr. No mortality of fish was found after six hour transportation in clove oil. The 
results showed that at higher temperature causes higher mortality. In the control, 31.1% 
of mortality was observed (Table 25). Clove oil 5µl/L was found effective for fish seed 
transportation.

Table 25: Behavioural observations and mortality of fry after 12 hr. transportation.

Dose of clove oil Observations of live fish (after 5 
minutes in freshwater) 12 hr. Mortality(%) after12hr

CC GC Total

5µl/L Active, free swimming 0.7±0.1 1.9±0.7 2.5±0.7
10µl/L Active, free swimming 3.3±1.4 5.8±0.8 9.1±2.0
No clove oil  sluggish, stressed 6.5±0.3 24.8±1.7 31.1±1.7

3.9	 DEVELOPING PEARL CULTIVATION PRACTICES USING 
LOCALLY    AVAILABLE BIVALVES IN NEPAL

3.9.1	Collection, identification ad rearing of bivalves in captivity
The mussels collected from drainage canal was Lamellidens marginalis. This mussel 
was identified for pearl farming. These mussels are reared in canals and ponds of FRS, 
Pokhara.    
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Fig. 25: Lamellidens marginalis maintained in the outlet canals of Fishery research Station

The mussels collected from the fish growing farmer Mr. Din Bhadur GC resident of 
the pyuthan munciplity ward -9 were range to 80-206 gm (Fig.26). These mussels are 
kept in the ponds for rearing and inoculations. 

Fig. 26: Lamellidens marginalis collected from Pyuthan
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3.9.2	Maintenance of bivalve stock
Mussels are maintained in the drainage canals, ponds, tank of FRS, Pokhara. Bivalves 
are feed by natural phytoplankton development in ponds. In tank artificial feed as 
powdered feed were fed.

3.9.3	Evaluation of feeding, handling and water quality for mussels farming
The ponds selected for pearl culture was manured by compost, urea and DAP frequently 
to maintain phytoplankton level.

Table 26: Water quality parameters recorded in pearl culture pond
Parameters Range
Temperature(°C) 15.0-30.0
Dissolved oxygen(mg/L) 5.1-10.2
pH 7.0-8.5
Total alkalinity(mg/L) 35.0-55.0
Total hardness(mg/L) 62.0-76.0
Secchidisc reading (cm) 30-40

3.9.4 Establishment of mussels grafting facility
Procurement of mussels grafting materials such as spatula, knife, and instrument box 
were completed. Image bead and circular bead were prepared for the implantation in 
the mussels.

Methods of image and circular bead preparation
Materials required: Shells of mussels, motor and pestle, bleaching powder or lime, 
sieve, araldite (epoxy adhesive), molds, forceps, needles.

Procedure
The shells of dead mussels were soaked in to lime and water solution for 20-25 days 
and stirred periodically. To decrease the time period bleaching powder could be used. 
After the desired soaking period when the shells become whitish, the shells are taken 
out, wash with water and sun dried. The sun dried shells are grind into mortar and 
pastel to make powder. The powder is sieved. To make the dough of fine shell powder, 
the araldite adhesive is taken equal part, mixed equally and add powder and mixed 
again. The small quantity of dough is taken and put on molds to from the images. The 
circular bead is made by use of finger and palm.
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Fig.27: Image beads

3.9.5	Study on grafting methods for pearl culture
Mantle cavity implantation were done in 500 mussels (Fig. 28). The implanted mussels 
are placed in ponds for culture. Bead are attached to mussels successfully.  The beads 
are partly covered by white shining materials (Fig. 29).

 Fig. 28: Beads placement in the mantle cavity of mussel Lamillidens marganalis 
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Fig. 29: Attached beads   in the mantle cavity of mussel Lamillidens marganalis 

3.10	 ASSESSMENT OF NUTRITIVE VALUE OF NATIVE FISH SPECIES OF 
NEPAL

Fish is a major source of food for mankind, providing with a significant amount of the 
animal protein diet, excellent dietary sources of highly unsaturated fatty acid (HUFA) 
and polyunsaturated fatty acid (PUFA), especially the omega-3 and omega-6 fatty 
acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Today, there is 
increasing interest in fish consumption because of their high PUFA content. Extensive 
research has been done on fish protein, lipids, fatty acids and amino acids. However, 
a big variation has been noticed in these compositions of different individuals of the 
same fish species. Therefore, when fish is suggested for consumption, both fat content 
and the PUFA composition must be considered. Malnutrition in women and child is 
still exist a serious concern in Nepal. Knowledge of nutritional composition of native 
fish species for recommendation of dietary plan of respective area to combat with 
nutritional deficiencies in women and children is necessary in Nepal. This study has 
documented the nutrient profile of native fish species.

3.10.1 Evaluation on present status of fish consumption in Nepal
The survey results of Kaski district showed that the consumption rate is differed by 
family to family. The consumption rate of fish is varied by economic status of people, 
family size, community and feeding habits. The people generally consume fish 80-150 
gm weekly.
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3.10.2 Collection of fish samples
The sample of native fish were collected from Begnas Lake are presented in the table 
27. Nine native fish were collected from the Begnas lake and irrigation canal.

Table 27:	Fish species collected for the analysis of nutrients from Begnas lake of 
Pokhara valley

S.N. Fish species Order Family Local names 
1 Puntius sophore Cypriniformes Cyprinidae Bhitte
2 Puntius conchonius Cypriniformes Cyprinidae Bhitte
3 Danio devario Cypriniformes Cyprinidae Sera Bhitte
4 Barilius barna Cypriniformes Cyprinidae Fageta
5 Mastacembelus armatus Synbranchiformes Mastacembelidae Chuchhe Bam 
6 Xenontodon cancilla Beloniformes Belonidae Dunge Bam
7 Mystus vittatus Siluriformes Bagaridae Junge Machha 
8 Channa striatus Perciformes Channidae Bhote 
9 Heteropneustes fossilis Siluriformes Heteropnuestidae Singhi/ Chille 

3.10.3 Analysis of nutrient composition of native fish species

3.10.3.1 Sample preparations for analysis
The collected fish species were identified by the book “Ichthyology of Nepal”, Shrestha 
2008. After collection, the individual length (cm) and weight (gm) of fishes were 
recorded. Samples were manually cleaned with tap water, then gutted, viscera and 
scale removed and again washed with water. The weight of gutted fish were taken and 
kept in the oven for 24 hours at 50℃ for drying. The weight of dried fish was taken 
and homogenization was carried out by the use of homogenizer and a grinder mixture 
respectively and finally, homogenized weight of fish were recorded respectively (Fig. 
30). The homogenized samples were placed in the jipper bags, sealed and refrigerated 
for certain period of time before analysis. Those minced samples are now finally send 
to Food Research Division, Khumaltar, Lalitpur for their further nutrients analysis. The 
proximate and minerals analysis were done by methods: determination of moisture 
content (hot air oven method), crude protein (Micro-Kjeldahl), crude fat (ether 
extraction method), total ash and minerals (iron, phosphorous, and calcium) were done 
based on AOAC (2000) standard methods.
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A. Gutting of fish sp. B. Gutted fish sp.

C. Drying in oven D. Homogenized samples
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E. Seiving of the samples F. Fianl sample
Fig. 30: Process of sample preperation of native fish species for nutrients analysis (A-F)

Table 28:	A-F. Number of individuals, total body weight (g), gutted weight (g), dried 
weight (g) and homonized weight (g) of native fish species samples (six 
time) collected from Begans Lake. 

A. Fish species collected from Begnas (1st sample collection) 

S.
N. Fish species No. of 

Individuals 

Body 
weight 
(gm)

Gutted 
weight 
(gm)

Dried 
weight 
(gm)

Homogenized 
weight (gm)

1 Puntius sophore 24 96 79.54 26.61 24.79

2 Puntius conchonius 28 112 92.4 28.49 27.41

3 Danio devario 6 19.12 16.78 7 6.22

4 Barilius barna 14 66.73 32.56 13.4 13.77

6 Mastacembelus armatus 4 74.6 64.86 14.42 12.54

7 Xenontodon cancilla 3 54.06 50.28 13.32 11.44
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B. Fish species collected from Begnas (2nd sample collection) 

S.
N. Fish species No. of 

Individuals 

Body 
weight 
(gm)

Gutted 
weight 
(gm)

Dried 
weight 
(gm)

Homogenized 
weight (gm)

1 Puntius sophore 18 72.51 59.65 18.95 17.04
2 Puntius conchonius 34 136.96 112.67 39.43 38.76
3 Danio devario 8 152.88 119.93 42.5 35.2
4 Barilius barna 7 26.11 19.35 5.48 4.34
5 Mystus vittatus 11 65.065 58.465 12.22 10.395

C. Fish species collected from Begnas (3rd sample collection) 
S.
N. Fish species No. of 

Individuals 
Body weight 

(gm)
Gutted 

weight (gm)
Dried 

weight (gm)
Homogenized 
weight (gm)

1 Puntius sophore 7 28.2 23.2 7.35 6.76
2 Puntius conchonius 16 64.45 53.02 13.39 12
3 Danio devario 18 60.53 49.77 12.8 11.88
4 Barilius barna 4 23.66 21.26 5.55 3.78

D. Fish species collected from Begnas (4th sample collection) 
S.
N. Fish species No. of 

Individuals 
Body 

weight (gm)
Gutted 

weight (gm)
Dried 

weight (gm)
Homogenized 
weight (gm)

1 Danio devario 34 116.32 94.01 20.41 18.42
2 Channa striatus 6 79.44 73.2 26.9 24.5
3 Xenontodon cancilla 3 55.95 48.645 12.32 9.64
4 Mastacembelus armatus 15 270.3 251.4 88.8 62.48

E. Fish species collected from Begnas (5th sample collection) 
S.
N. Fish species No. of 

Individuals 
Body 

weight (gm)
Gutted 

weight (gm)
Dried 

weight (gm)
Homogenized 
weight (gm)

1 Danio devario 23 78.86 63.595 13.8 12.69
2 Barilius barna 3 17.745 15.945 4.12 2.83
3 Channa striatus 9 82.23 75.69 35.94 34.72
4 Xenontodon cancilla 6 111.9 97.29 22.21 21.63
5 Heteropneustes fossilis 6 41.16 38.58 14.28 13.14
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F. Fish species collected from Begnas ( 6th Sample collection) 
S.
N. Fish species No. of 

Individuals 
Body weight 

(gm)
Gutted 

weight (gm)
Dried weight 

(gm)
Homogenized 
weight (gm)

1 Danio devario 16 54.73 44.24 9.6 8.99
3 Puntius sophore 45 189.78 166.3 40.22 39.89
4 Channa striatus 9 82.23 75.69 35.94 34.72
4 Mystus vittatus 6 118.008 102.414 24.75 24.22

Nutrients level in the native fish species
The results of nutrients level are presented in the table 29 and 30. It showed that 
nutrients contents were varied in each species. Comparatively, high amount of crude 
protein was found in the Mastacembelus armatus, calcium was found in the Puntius 
conchonius, phosphorus was found in the Channa striatus and iron was found in the 
Xenotodon cancilla (Table 29 and 30).

Table 29: Nutrients level in native fishes of Begnas Lake (Dry basis)
S.
N. Fish species Moisture 

(%)
Crude fat

(%)
Crude protein

(%)
Total ash

(%)
1 Puntius sophore 8.39 12.85 43.46 17.39
2 Puntius conchonius 6.88 12.45 60.44 19.65
3 Danio devario 8.34 13.88 63.28 13.66
4 Barilius barna 8.35 12.66 61.87 16.18
5 Mastacembelus armatus 8 6.62 68.19 12.64
6 Xenontodon cancilla 7.17 11.6 67.16 12.79
7 Mystus vittatus 7.6 11.61 65.14 15.53
8 Channa striatus 7.45 10.51 64.68 16.4
9 Heteropneustes fossilis 7.56 11.27 59.52 16.08

Table 30: Mineral levels in native fishes of Begnas Lake (Dry basis)
S.
N. Fish species Calcium

(mg/100g)
Phosphorus
(mg/100g)

Iron
(mg/100g)

1 Puntius sophore 4950.86 917.02 6.94
2 Puntius conchonius 6282.45 924.37 3.1
3 Danio devario 4596.8 967.59 1.65
4 Barilius barna 5827.32 2552.49 4.04
5 Mastacembelus armatus 3259.63 4053.35 9.27
6 Xenontodon cancilla 2375.6 3946.28 14.53
7 Mystus vittatus 4797.77 4312.5 4.88
8 Channa striatus 5233.06 4510.8 7.82
9 Heteropneustes fossilis 4818.13 2943.07 10.61
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3.11	 Domestication of native fish species for aquaculture and conservation
3.11.1 Collection of fish catch data
Nepal is rich in freshwater resources and among this river is major source of freshwater. 
Rivers are supporting to the livelihood of fishermen leaving along the riverside. 
Damming across the river causes the negative impact in river ecosystem and aquatic 
environment. Dam at Mirmi under Kaligandaki 'A' hydropower has blocked the path of 
migratory fish, which causes the negative impact to aquatic biodiversity. Kaligandaki 
Fish Hatchery has been conducting some mitigating approach to meet the objective 
of the maintaining fish biodiversity in the river. Hatchery has been collecting and 
conducting study on the biology of valued fish.

Existing fish Status in Kali Gandaki river System  
	� Total 157 fish species has been reported from Gandaki River System.
	� Altogether 57 fish species has been reported from Kali Gandaki River.
	� 30 species were collected, identified and displayed in KG hatchery fish museum. 
	� 15 live species are rearing in ponds/ raceways at KG fish hatchery 
	� Breeding  of 12 fish species succeeded.

The fish catch data were collected from Belatari and Mirmi fish catch landing sites 
of Kaligandaki River. The total around 17 fish species reported from Belatari  catch 
landing sites while only 8 species were catch at Mirmi in the FY 2018/19 (Fig. 31 and 
32). The catch record of Gardi and Rajbam was highest in the Belatari station while 
in Mirmi, Gardi and katle catch was highest.  Seasonal variation in the catch were 
observed in both landing sites.

Fig. 31: Species wise catch records at Beltari catch landing sites of Kaligandaki River
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Fig. 32: Species wise catch records at Mirmi catch landing sites of Kaligandaki River.

Fig.33: Seasonal variations in catch records at Belatari catch landing sites of 
Kaligandaki River.
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Fig.34: Seasonal variations in catch records at Mirmi catch landing sites of 
Kaligandaki River.

3.11.2	 Improvement Of Fisheries Management Of Kali Gandaki River Through 
Stock Enhancement And Aquaculture

Mainly three species of the Labeo found in Kali Gandaki River namely Gardi, Labeo 
dero, Hade, L. pangusia and Thend, L. angra and other indigenous species are rearing 
in the hatchery as the brood fishes. The fry of these three species are producing in mass 
scale by hormone treatment in the season from June to July; and other indigenous 
fishes Sahar, Asala and Katle are matured in the pond and eggs are collected by hand 
stripping. The fingerling produced in the hatchery, are released in the upstream (Mirmi 
Reservoir) of Kali Gandaki hydro-dam (Table 31)
 
Table 31:	Fingerling released in upstream (Mirmi Resrvoir) of Kali Gandaki Hydro-

dam.
Fish species Total
Gardi 2206500
Hade 121000
Thend 190000
Golden Sahar 1000
Malunge Sahar 500
Total 350000
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4. FISH SOURCE SEED PRODUCTION AND FISH BREEDING 
MANAGEMENT (FISH SEED AND TABLE FISH PRODUCTION).

4.1	 Brood Fish Rearing, Breeding and Hatchery Management
Different fish species of exotic and indigenous broods are being reared in ponds, cages 
for breeding purposes. A pond was regularly fertilized with organic and inorganic 
fertilizer and frequent water exchange was done. All these brood fish were fed with 
different types of feed suitable for the species prepared at station. Breeding performance 
of different species is provided in Table 34.

Eight fish species were breed seasonally to produce fish seed. The fish species includes 
Common carp, Sahar, Grass carp, Gardi, Rohu, Naini, and Bhakur. The breeding season 
starts from Falgun and ended in the shrawan months.

Table 34: Details of breeding performance of different fish species in FRS, Pokhara 
during FY2019/20.
Fish species A. Common carp

Breeding parameters Date
2076-11-07

Date
2076-11-07

Date
2076-11-07

Fish Species Common carp Common carp Common carp
Female(No.wt.kg) 3(14.8) 3(10.3) 3(9.965)
Male(No.wt.kg) 4(10) 5(10.3) 5(9.5)
Hormone Type Ovatide Ovatide Ovatide
Hormone Female
(ml/kg,µg/kg)

0.5 0.5m 0.5

Hormone Male
(ml/kg,µg/kg)

0.25 0.25 0.25

Time of injection 2:00PM 2:00PM 2:00PM
Water Temperature(℃) 18°c 18°c 18°c
Total No.of eggs 140000 100000 100000
Fertility% 60% 60% 60%
Hatching% 49% 48% 48%
Hatchling No 400000 288000 288000
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Breeding 
parameters

Date
2076-11-12

Date
2076-11-18

Date
2076-11-19

Date
2076-11-20

Fish Species Common carp Common carp Common carp Common carp
Female(No.wt.kg) 4(10.686) 4(11.474) 4(11.800) 3(11.496)
Male(No.wt.kg) 7(18.0) 5(15.0) 5(17.00) 5(12.0)
Hormone Type Ovatide Ovatide Ovatide Ovatide 
Hormone Female
(ml/kg,µg/kg)

0.5ml/kg 0.5ml/kg 0.5ml/kg 0.5ml/kg

Hormone Male
(ml/kg,µg/kg)

0.25ml/kg 0.25ml/kg 0.25ml/kg 0.25ml/kg

Time of injection 2:30pm 2:35pm 2:40pm 3:40pm
Water 
Temperature(℃)

20℃ 20℃ 20℃ 20℃

Total No.of eggs 1141000 929600 1575000 1743000
Fertility% 70% 75% 65% 65%
Hatching% 63% 72% 49% 53%
Hatchling No 500000 500000 500000 600000

Breeding parameters Date
2076-11-28

Date
2076-11-29

Date
2076-12-04

Date
2076-12-20

Fish Species Common carp Common carp Common carp Common carp
Female(No.wt.kg) 3(10.824) 4(12.310) 3(12.346) 3(10.926)
Male(No.wt.kg) 5(13.0) 7(20.0) 5(15.00) 5(14.0)
Hormone Type Ovatide Ovatide Ovatide Ovatide 
Hormone Female
(ml/kg,µg/kg)

0.5ml/kg 0.5ml/kg 0.5ml/kg 0.5ml/kg

Hormone Male
(ml/kg,µg/kg)

0.25ml/kg 0.25ml/kg 0.25ml/kg 0.25ml/kg

Time of injection 3:45pm 2:40pm 2:45pm 2:50pm
Water Temperature(℃) 20℃ 20℃ 20℃ 20℃
Total No.of eggs 1703100 1796200 2034200 1957600
Fertility% 65% 55% 60% 54%
Hatching% 55% 51% 46% 48%
Hatchling No 600000 500000 550000 500000
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Breeding parameters Date
2076-12-23

Date
2076-12-28

Date
2076-12-28

Date
2076-12-28

Fish Species Common Carp Common carp Common carp Common carp
Female(No.wt.kg) 3(14.724) 3(10.824) 3(10.008) 4(12.020)
Male(No.wt.kg) 5(13.0) 5(14.0) 6(15.00) 7(18.0)
Hormone Type Ovatide Ovatide Ovatide Ovatide
Hormone Female
(ml/kg,µg/kg)

0.5ml/kg 0.5ml/kg 0.5ml/kg 0.5ml/kg

Hormone Male
(ml/kg,µg/kg)

0.25ml/kg 0.25ml/kg 0.25ml/kg 0.25ml/kg

Time of injection 2:20pm 2:25pm 2:30pm 3:35pm
Water Temperature(℃) 23℃ 23℃ 23℃ 23℃
Total No.of eggs 154000 1789200 1477000 1426600
Fertility% 60% 58% 60% 61%
Hatching% 55% 49% 51% 46%
Hatchling No 500000 500000 450000 400000

Breeding parameters Date
2076-11-05

Fish Species Chinese Common carp
Female(No.wt.kg) 6(13.1)
Male(No.wt.kg) 11(27.5)
Hormone Type Ovatide 
Hormone Female
(ml/kg,µg/kg)

0.5ml/kg

Hormone Male
(ml/kg,µg/kg)

0.25ml/kg

Time of injection 2:55pm
Water Temperature(℃) 18℃
Total No.of eggs 1330000
Fertility% 60%
Hatching% 51%
Hatchling No 400000
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Fish species B. Fencey carp

Breeding parameters Date
2076-12-5

Fish Species Fancy carp
Female(No.wt.kg) 9(8.4)
Male(No.wt.kg) 13(15.0)
Hormone Type Ovutide
Hormone Female (ml/kg,µg/kg) 0.5ml/kg
Hormone Male (ml/kg,µg/kg) 0.25ml/kg
Time of injection 2:50pm
Water Temperature(℃) 18℃
Total No.of eggs 1345400
Fertility% 76%
Hatching% 59%
Hatchling No 600000

Fish species C. Grass carp
Breeding 
parameters

Date
2077-1-07

Date
2077-1-21

Date
2077-1-30

Date
2076-2-06

Fish Species Grass carp Grass carp Grass carp Grass carp
Female (No.wt.kg) 4(22.800) 4(22.592) 4(27.690) 6(27.430)
Male (No.wt.kg) 6(26.0) 6(19.0) 6(27.00) 6(26.0)
Hormone Type  LRHA-2 LRHA-2 LRHA-2 LRHA-2
Hormone Female
(ml/kg,µg/kg)

20µ/kg 20µ/kg 20µ/kg 20µ/kg

Hormone Male
(ml/kg,µg/kg)

10µ/kg 10µ/kg 10µ/kg 10µ/kg

Time of injection 12:20pm
9:30pm

1:45pm
10:35pm

12:11pm
9:14pm

12:46pm
9:40pm

Water 
Temperature(℃)

23℃ 25℃ 27℃ 27℃

Total No.of eggs 3117600 2938800 2973600 2194800
Fertility% 70% 65% 65% 52%
Hatching% 69% 53% 52% 53%
Hatchling No 1500000 1000000 1000000 100000
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Breeding parameters Date
2077-2-10

Date
2076-2-13

Fish Species Grass carp Grass carp
Female(No.wt.kg) 4(28.584) 5(24.484)
Male(No.wt.kg) 6(29.0) 7(28.5)
Hormone Type  LRHA-2 LRHA-2
Hormone Female (ml/kg,µg/kg) 20µ/kg 20µ/kg
Hormone Male (ml/kg,µg/kg) 10µ/kg 10µ/kg
Time of injection 12:20pm

9:21pm
12:15pm
9:10pm

Water Temperature(℃) 25℃ 26℃
Total No.of eggs 2130000 2681400
Fertility% 70% 68%
Hatching% 68% 66%
Hatchling No 1000000 1200000

Fish species D. Naini

Breeding parameters Date
2077-2-21

Date
2077-2-21

Date
2077-2-29

Date
2076-3-09

Fish Species Naini Naini Rohu Rohu
Female(No.wt.kg) 7(16.871) 7(31.769) 5(13.974) 5(14.382)
Male(No.wt.kg) 9(15.0) 7(31.769) 7(10.5) 7(12.0)
Hormone Type Ovulin Ovulin Ovatide Ovatide
Hormone Female
(ml/kg,µg/kg)

0.5ml/kg 0.5ml/kg 0.5ml/kg 0.5ml/kg

Hormone Male
(ml/kg,µg/kg)

0.25ml/kg 0.25ml/kg 0.25ml/kg 0.25ml/kg

Time of injection 9:35pm 9:37pm 8:30pm 9:34pm
Water Temperature(℃) 29℃ 28℃ 30℃ 28℃
Total No.of eggs 2480000 2240000 2320000 2688000
Fertility% 88% 93% 90% 90%
Hatching% 83% 87% 87% 75%
Hatchling No 1800000 1800000 1800000 1800000
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Breeding parameters Date 2077-3-15
Fish Species  Rohu
Female(No.wt.kg) 5(16.0)kg
Male(No.wt.kg) 7(11.5)
Hormone Type Ovatide
Hormone Female
(ml/kg,µg/kg)

0.5ml/kg

Hormone Male
(ml/kg,µg/kg)

0.25ml/kg

Time of injection 8:00pm
Water Temperature(℃) 30℃
Total No.of eggs 2360000
Fertility% 85%
Hatching% 80%
Hatchling No 1600000

Fish Species E. Bhakur

Breeding parameters Date
2076-3-11

Fish Species Bhakur 
Female(No.wt.kg) 5(18.796)
Male(No.wt.kg) 7(20.0)
Hormone Type Ovatide
Hormone Female
(ml/kg,µg/kg)

0.5ml/kg

Hormone Male
(ml/kg,µg/kg)

0.25ml/kg

Time of injection 9:26pm
Water Temperature(℃) 29℃
Total No.of eggs 2560000
Fertility% 92%
Hatching% 85%
Hatchling No 2000000
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Fish Species F. Gardi
Breeding Parameters Date  2076.04.05
Fish species Gardi
Female (No.wt.kg) 10(1.7)
Male (No.wt.kg) 10(1.662)
Hormone type Ovatide
Hormone female 0.4ml/kg
Hormone Male 0.2ml/kg
Time of injection 8:00 PM
Water Temperature 29°c
Total no.of egg  170000
Fertility%  70
Hatching %  80
Hatching N.  95200

Fish species: G: Sahar
Breeding parameters Date 2076/12/07 Date 2076/12/27
Fish species Sahar Sahar
Female (No. wt kg) 2(4.5kg) 2(3.6kg)
Male (No. wt kg) 4(3.6 kg) 4(4.2 kg)
Water temperature(0C) 21.1°C 21.3°C
Total weight of egg 328 gm 250 gm
Fertility % 95% 94%
Hatching % 91%

%%
90%
%%

Hatchling No. 10000 9000

4.2	 Fish Seed Nursing/Rearing and Production Management
Fry nursing and rearing of different species of fry were done to distribute fry and 
fingerling to farmers of command district. Nursing of fry was done following standard 
practice. This year about 3 million hatchlings were produced and 2.3million fry and 
fingerlings as well as 10 lac hatchlings were sold till end of fiscal year and distribution 
was continued. Annex 4.2.

4.3	 Management for fish distribution to fish grower
This year 2318143 number of fry and fingerlings and 10 lac of hatchlings of different 
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fish species were distributed to farmers for nursing and fish production in pond culture, 
cage fish culture, rice-fish culture etc. The details are provided in Annex 4.3. 

Fig. 35: Monthly fish seed distribution 

Fish seed distribution was found higher in the month of May (Fig. 35). Grass carp was 
highest sale record followed by common carp, rohu and Naini in the FY 2076/77 (Fig. 
36).

Fig. 36: Species-wise fish seed distribution

4.4	 Table Fish Production Management
Table fish production program was mainly conducted in cages landed in Phewa, Begnas 
and Rupa cages for resource utilization. Standard table fish production method was 
adopted. Currently due to changing pattern of lakes, plankton production was limited. 
Despite this, some table fish was also sold as outcome of research by product. About 
1416.2 kg of table fish was sold to local consumers in this fiscal year.
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5.	 TECNOLOGY TRANSFER and SERVICES

5.1	 Services and support to farmers
The farmers are supported for new site selection, water quality and fish diseases 
monitoring, fish breeding Annex-5.1.

5.2	 Visits
Farmers, students, extensionist, researchers, entrepreneur and NGO personals were 
visited to observe different activities of this station are provided in Annex 5.2.

5.3	 Training/Workshop
Three day training to the retired army personal of Lamjung barrack was provided 
from this station. 25 army personals were actively participated and learn about the fish 
breeding, nursing and fish farming.

5.4	 Publications
This year annual report and pamphlet, leaflet and booklets were published and provided 
in Annex 5.4.

5.5	 Participation of staffs in trainings and seminar
The list of trainings and workshops attended by staffs of this stations are summarized 
in table in Annex-5.5.

5.6	 Information through media
Some information regarding conservation and utilization of native fish and management 
of Lake Environment were disseminated through newspaper. 
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6.	 BUDGET and EXPENDITURE
Budget and expenditure details of fiscal year 2076/77 of this station provided in Annex 
6.

7.	 KEY PROBLEMS
	 Researchable and management problem at FRS, Pokhara
•	 Lack of researchable ponds.
•	 Some equipment are old (generator) and some are old model (lab analytical 

equipments).
•	 Insufficient scientists and middle level staffs.

8.	 Way Forward
•	 Upgrade the Fishery Research Station, Pokhara to National Aquaculture and 

Fisheries Research Institute for strengthen the fishery research in the country 
through coordination with all fisheries research stations and units to develop 
novel technology for farmers.

•	 Improvement of research facilities (researchable ponds and laboratory facilities). 
•	 Improvement in the lake resource management and fish production through 

community participation.
•	 Good working environment will create better output in future.
•	 Scientist and technical level staffs should be fulfilled. 
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Annex 1: Description of infrastructure and facilities

Phewa Office: Total area 1.3 ha
Infrastructure/facilities No. Area
Nursery pond 6 0.15 ha
Research pond 12 0.15 ha
Office cum laboratory 1
Residence/Quarter 4
Watch man house 1
Feed house 1
Net shed 1
Aquarium house 1
Fish Hatchery (Old) 1
Begnas Office: Total area 6.8 ha
Brood fish pond 4 x 0.20 ha / 6 x 0.10 ha 0.8 ha / 0.6 ha
Nursery pond 40 x 0.05 ha 2.0 ha
Raceway 9
Office cum laboratory 1
Warm water hatchery 1
Indigenous hatchery 1
Feed house 1
Training house 1
Net shed 1
Fish collection shed 1
Residence 7
Generator house 1
Canteen 1
Store house 1

Lake Rupa: Total area 0.1 ha
Office building 1
Residence 2 1 damaged
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Annex 2.2: Organogram of the Station
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Annex 4.1: Total number of fish produced/sold in the FY 2076/77.

Fish species Total Number
Fry/fingerlings Number of fry/fingerlings
Grass carp 725215
Common carp 692256
Rohu 521850
Naini 288170
Silver carp 68120
Bighead carp 12320
Koi carp 6900
Sahar 2356
Tilapia 390
Sword tail 246
Guppy 320
Total 2318143
Hatchlings Number of hatchlings
Rohu 450000
Naini 450000
Bighead 100000
Total 1000000
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Annex 4.3: Table Fish Production/Distribution

From sharawan 2076 to Asar 2077 
Month Table fish (Kg)
Sharwan 51
Bhadra 90.5
Aswin 157
Kartik 144.5
Mansir 78.5
Poush 147
Magh 141
Falgun 245.8
Chaitra 47
Baishak 21.5
Jestha 78.4
Asar 214
Total 1416.2
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Annex 5.1: ;]jf k|jfx ul/Psf] ;]jfx¿

k|of]uzfnf/ lkmN8 lk|If0f/k/fdz{ ;]jf cflb ;+Vof d'Vo ;]jf u|fxL

dT:okfng ljleGg kIf af/] k/fdz{ !)% dT:o tyf cGo s[ifs 

kfgLsf] u'0f:t/ hf+r tyf ;'Iffj !% dT:o s[ifs

sfk{ df5f kfng, kf]v/L lgdf{0f ;DalGw k/fdz{ $& dT:o s[ifs

/f]u, ls/f, df6f], emf/kft Joj:yfkg / k/hLjL lgoGq0f  @@ dT:o s[ifs

k|of]uzfnf ;]jf @# dT:o s[ifs

dT:o /f]u hf+r tyf ;'Iffj & dT:o s[ifs

dT:o /f]u tyf cGo k|fljlws k/fd;{ @% dT:o s[ifs

Annex 5.2: e|d0f cjnf]sgsf] ljj/0f

;d'x     ;+Vof lhNnf e|d0f cle?rL
!= s[ifs               *))           @) df5fkfng /dT:o 

cg';Gwfgsf ultljlw 

@= pwdL  ^% ( df5fkfng /dT:o 
cg';Gwfgsf ultljlw 

#= k|;f/stf{ %* !$ df5fkfng /dT:o 
cg';Gwfgsf ultljlw 

$= ljBfyL{ /zf]wstf{   @))) sf7df08f}, sf:sL, 
lrtjg / cGo lhNnf 

 cjnf]sg /
z}lIfs e|d0f

 

%= u}/ ;/sf/L ;+:yf @% sf7df08f}, sf:sL / 
cGo lhNnf

dT:o cg';Gwfgsf ultljlw 

^= ljb]zL ;+:yf  % hfkfg, cd]l/sf, rLg, 
ef/t

dT:o cg';Gwfgsf ultljlw 

hDdf                                                    @(%#
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Annex 5.3: tflnd ;~rfng ljj/0f

ljifo
k|lzIffyL{ :t/ -ljifo ljz]if1/

k|fljlw1/s[ifs/cGo_
k|lzIffyL{sf] ;+Vof tflnd cjlw

!= df5fkfng g]kfn ;]gfsf] ;}lgs
-ndh'+u a]/]s_

@% # lbg 

Annex 5.4.1: k|sfzgsf] ljj/0f
  
qm=;+= प्रकाशित कृति को नाम किसिम भाषा प्रकाशित संख्या 

१. Annual Report 2075/76
(NPSN 00699-713/2019/20)

किताब अगं्रेजी १००

२ सरुक्षित  माछा भरुा प्रविधि (NPSN 00700-714/2019/20) किताब नेपालि  २००
३ सरुक्षित  माछा भरुा प्रविधि (NPSN 00701-715/2019/20) फोल्डर नेपाली २००
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Annex 5.4.2: Paper published in the FY 2019-20

S.
N. Title of paper Authors Name of Journal/ 

Proceedings
1. Status of nutrients in the sediments 

of Phewa, Begnas and Rupa lakes
Md. Akbal Husen, Tek 
Bahadur Gurung and 
Agni Prasad Nepal

Proceedings of 11th 
National Workshop on 
Livestock and Fisheries 
Research in Nepal

2. Drivers of fisheries and their 
management in the lakes of 
Pokhara Valley, Nepal

Md. Akbal Husen, Tek 
Bahadur Gurung, Agni 
Prasad Nepal

Journal of Fisheries
7 (2): 706–713

3. Fish Marketing System in Nepal: 
Present Status and Future Prospects

Md. Akbal Husen International Journal of 
Applied Sciences and 
Biotechnology 7(1): 1-5.

4. Temporal changes of water quality 
parameters in Rupa Lake and their 
impact on productivity

Md. Akbal Husen, Ram 
Prasad Dhakal, Agni 
Prasad Nepal 

ZOO-Journal 5: 41-47.

5. Cage fish farming in lakes and 
reservoirs of Nepal: a mini review 
and update.

Md. Akbal Husen, 
Agni Prasad Nepal, Tek 
Bahadur Gurung and 
Suresh Kumar Wagle

Nepalese Journal 
of Aquaculture and 
Fisheries Vol. 5 (2018) : 
34-41

6. First report of two fish species: 
Chanda nama, and Hetropneustes 
fossilis from Begnas Lake

Md. Akbal Husen, Tek 
Bahadur Gurung, Agni 
Prasad Nepal, Asha 
Rayamajhi and Sunita 
Chand 

International Journal of 
Fauna and Biological 
Studies; 6(4): 44-49.

7. Status of ornamental fish import, 
research and scope in Nepal.

Md. Akbal Husen Research Journal of 
Animal, Veterinary and 
Fishery Sciences, 1: 6-9.

8. Chapter 10: Cage and Pen fish 
farming in lakes to obtain income 
and employment for landless fisher 
community 

Md. Akbal Husen In: S.S.Giri. S.M. 
Bokhtiar, B.N. Paul 
snd S.K. Sahoo (Eds.). 
(2019). Diversification 
in Aquaculture: 
Towards Achieving 
Sustainability. SAARC 
Agriculture Centre, 
SAARC, Dhaka, 
Bangladesh, 192.pp.
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Annex 5.5 tflnd÷uf]i7L÷;]ldgf/df sd{rf/Lx¿sf] ;xeflutfx¿sf] ljj/0f

sd{rf/Lsf] gfd kb
Tflnd /uf]i7L / 
;]ldgf/sf] gfd

cjlw :yfg / b]z
cfof]hssf] 

gfd
डा. मो. ईकबाल हुसेन वरिष्ठ बैज्ञानिक (एस.३) SAADC 2019 ३ दिन पोखरा नेपाल एनिमल 

सांइन्स 
असोसियन 

हरेराम देबकोटा प्राविधिक अधिकृत
(टि-६)

Advance level 
s tatis tical 
analysis

३ दिन NASRI, 
Khumaltar

NASRI, 
Khumaltar

कमल राना प्राविधिक सहायक 
(टि-४)

Field data 
collection and 
entry 

७ दिन क्षेत्रिय कृषि 
अनसुन्धान केन् द्र, 
तरहरा 

NASRI, 
Khumaltar

Annex 6.1: jflif{s ah]6 tyf vr{sf] ljj/0f @)&^÷&&

क्र.सं. बजेट शिर्षक वार्षिक बजेट

(०००)

वार्षिक खर्च

(०००)

प्रतिशत

१ चाल ुखर्च कार्यक्रम ३३६४४ २९०११ ८६.२

१.१ उपभोग खर्च ९९१० ८५३१ ८६.१

१.२ संचालन खर्च १२७९२ १०८४७ ८४.८

१.३ प्रशासनिक खर्च १०९४२ ९६३३ ८८.०

२ पुजँीगत खर्च ९०९० ५६४२ ६२.१

कूल जम्मा ४२७३४ ३४६८१ ८१.२
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Annex 6.2: jflif{s /fhZj ljj/0f cf=j= @)&^÷&&

क्र.सं. राजश्वको श्रोत तेस्रो चौमासिक रकम 
(रु.) बार्षिक रकम (रु.)

१ बाली
२ बागवानी
३ पशपुन्छी
४ मत्स्य ८,६१,७१० १८,४९,७९५.५
५ प्रशासनिक विविधबाट ६१,९६० ४,४९,५४०
६ अनसुन्धान, सेवा आदिबाट
७ अन्य श्रोतबाट आम्दानी

जम्मा ९,२३,६७० २३,९९,३३५

Annex 6.3: a]?hL l:ylt Pjd\ km5\of]{6 ljj/0f cf=j= @)&^÷&& 

विवरण जम्मा बेरुजु
म.ले.प. 

बाट 
फर्छ्यौट

तहसिल 
कार्यालयबाट 

फर्छ्यौट

कूल  
फर्छ्यौट

प्रतिशत बाँकी

साविक आ.व. 
२०५९/६० सम्मको 
(म.ले.प.को वार्षिक 
प्रतिवेदन, २०६१) 

- - - - - -

आ.व. २०६०/६१ देखि 
२०७३/७४ सम्मको 
(म.ले.प.को वार्षिक 
प्रतिवेदन, २०७४)

१०७१० १०७१०
* स.प.्को 
लागि लेखि 

आएको 
आ.व. २०७४/७५ 
(म.ले.प. प्रतिवेदन 
२०७५)
२०७५/७६

२९१६१.८४ ६८०४.८४ ६८०४.८४ २३.३३% २२३५७

hDdf ३९८८१.८४ ६८०४.८४ ६८०४.८४ २३.३३% ३३०६७
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Annex 7: Feed Production and Consumption Record

dT:o cg';Gwfg s]Gb|, j]ugf;, kf]v/f, sf:sL
cf=j= @)&^÷)&& df bfgfsf] sRrf kbfy{ vl/b tyf vr{ ljj/0f

क्र.
सं.

कच्चा पदार्थ
गत सालको    
अ. ल्या.        
(के.जी.)

यो आ. व. 
मा खरिद
(के.जी.)

जम्मा कच्चा 
पदार्थ          

(के.जी.)

यो आ. व. मा  
खर्च

बाँकी          
(जिम्मेवारी 
सार्नुपर्ने)  
(के.जी.)

१. गहु ँ १,४०४.९८  ५,४५८.०० ६८६२.९८  ५,२३७.८० १६२५.१८  
२. मकै १,२८०.९४  ४,९९६.०० ६२७६.९४  ५,१३७.२० ११३९.७४  
३. भटमास चोकर १,३१०.७०  ५,५७५.०० ६८८५.७०  ५७४५.६०  ११४०.१०  
४. तोरीको पिना १,३२२.३६  ५,७८७.०० ७१०९.३६  ५,६०१.०० १५०८.३६  
५. धानको ढुटो १,२६३.१०  ४,०७३.०० ५३३६.१०  ४,२०६.८० ११२९.३०  
६. झिगंे माछा २३१.१० ८५०.०० १,०८१.१० ९८१.१० १००.०० 
७. हड्डीको धलूो १०४.०० १६०.०० २६४.०० २४५.०० १९.०० 
८. भिटामिन ००.०० २३७.५० २३७.५० २३७.५० ००.०० 
९. मिनरल ००.०० २३६.५० २३६.५० २३६.५० ००.०० 

१०. अण्डा ००.०० ५.०० ५.०० ५.०० ००.०० 
११. मस्यौरा ००.०० २०.०० २०.०० २०.०० ००.०० 
१२. पाउडर दधू ००.०० ५.०० ५.०० ५.०० ००.०० 

जम्मा: ६,९१७.१८  २७,४०३.०० ३४३२०.१८  २७,६५८.५०  ६६६१.६८  

dT:o cg';Gwfg s]Gb|, j]ugf;, kf]v/f, sf:sL
cf=j= @)&^÷)&& df bfgfsf] vr{ ljj/0f

क्र.
सं. दानाको किसिम बेगनास फेवा मस्य ह्याचरी 

बेल्टारी जम्मा कैफियत

१. धूलो दाना १२,५८५.०० ३,२५०.०० ७२५.०० १६,५६०.०० 

२. माउको दाना ७,५३८.०० १,३३०.०० १६०.०० ९,०२८.०० 

३. ट्रायलको दाना १,५१९.०० ५०२.०० ००.०० २,०२१.०० 

४. माईक्रो फिड ४९.५० ००.०० ००.०० ४९.५० 

२१,६९१.५० ५,०८२.०० ८८५.०० २७,६५८.५ 
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Annex 8: Annual budget expenditure

g]kfn ;/sf/
g]kfn s[lif cg';Gwfg kl/ifb

dT:o cg';Gwfg s]Gb|
j]ugf;, sf:sL

cf=j= @)&^÷&& sf] jflif{s sfo{qmd tyf ah]6 vr{

qm=
;+=

n]vf 
sf]8 g+

n]vf lzif{ssf] gfd aflif{s ah]6 hDdf vr{ ah]6 afFsL

s   pkef]u vr{      
1 21111 tna 8870000 7777925=4 1092074=6
2 21132 dx+uL eQf 600000 441842 158158
3 21134 sd{rf/L a}&s eTtf 70000 63400 6600
4 21121 kf]zfs 250000 160000 90000
5 21213 of]ubfgdf cfwfl/t ladf sf]if vr{ 120000 88085 31915
    hDdf pkef]u vr{ 9910000 8531252=4 1378747=6

v   k|zf;lgs vr{    
1 22111 kfgL tyf aLh"nL 1640000 1350318=07 289681=93
2 22112 ;+rf/ dx;"n 300000 186856=8 113143=2
3 22213 ;jf/L ;fwg dd{t vr{ 620000 618936=5 1063=5
4 22214 ladf tyf glas/)ff vr{ 180000 106350 73650
5 22221 d]lzg/L cf}hf/ dd{t ;+ef/ vr{ 580000 567076 12924
6 22231 lgld{t ;fa{hlgs ;DkTtL dd{t 

;+ef/ 5255000 5027831=09 227168=91

7 22291 cGo ;DkTtLx?sf] dd{t ;+ef/ vr{ 90000 82533=43 7466=57
8 22311 d;nGb tyf sfof{no ;fdfu|L 512000 507602=82 4397=18
9 22314 O{Gwg cGo k|of]hg 165000 143130 21870
10 22411 ;]jf / k/fd;{ vr{     0
  22412 ;"rgf k|)ffln ;km\^a]o/ ;+rfng vr{     0
11 22413 s/f/ ;]jf z"Ns 1500000 942902 557098
12 22711 lalaw vr{ 100000 99476 524

28143 ;jf/L ;fwg tyf d]lzg/L cf}hf/ 
ef*f     0

    hDdf k|zf;lgs vr{ 10942000 9633012=71 1308987=29

u   ;+rfng vr{    
1 22212 O{Gwg -sfof{no k|of]hg_ 631000 468985=99 162014=01
2 22312 kz"k+%Lsf] cfxf/f 2350000 1676316 673684
3 22315 kq klqsf ;'rgf k|sfzg vr{ 100000 92998 7002
4 22313 k":ts tyf ;fdfu|L vr{ 50000 44310 5690
5 22512 ;Lk lasf; tflnd uf]i^L 300000   300000
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6 22521 pTkfbg ;fdfu|L ;]jf 7406000 7269321=05 136678=95
7 22611 cg"udg d"NofÍg vr{ 150000   150000
8 22612 e|d)f vr{ 1805000 1322425 482575
9   hDdf ;+rfng vr{ 12792000 10874356 1917643=96

#   k"lhut vr{     )
1 31112 u}/ cfafl;o ejg lgdf{)f 6505000 5109359=69 1395640=31
2 31122 d]l;g/L tyf cf}hf/ 2210000 157991=85 2052008=15
3 31123 kmlg{r/ lkmS;r/ 375000 374995 5
4 31171 k"lhut ;"wf/ vr{ ;fa{hlgs lgdf{)f     0
    k"lhut vr{ hDdf 9090000 5642346=54 3447653=46
    s"n hDdf 42734000 34680967=7 8053032=31

Major past contribution of organization in fisheries research/ milestones
•	 Preparation of aquatic environment database of the Lakes of Pokhara valley.
•	 Development and scaling up of cage fish culture technology in lakes and reservoirs.
•	 Improvement and scaling up of low cost, small-scale rural aquaculture technology.
•	 Domestication and development of production technology of indigenous fish species 

(Tor putitora, Labeo dero, etc.).
•	 Feed formulation of carp for different development stages.
•	 Standardization of carp seed production technology in mid hill region of Nepal.
•	 Strengthening co-management model for Lake Fishery conservation and utilization.
•	 Breeding and nursing technology of some ornamental fish species.
•	 Scaling up of trout fish farming in mid hill region.
•	 Safe fish seed transportation technology

d'Vo pknAwLx¿M
•	 kf]v/f pkTosfsf tfnx?sf] hnLo jftfj/0f cWoog (Limnological data base) .
•	 tfn tyf l/h/Ejfo/x?df lk+h8fdf df5fkfng k|ljlw ljsf; tyf lj:tf/0f .
•	 n3' dT:o kfng k|ljlw ljsf;, kl/dfh{g / lj:tf/0f -lk+h8fdf u|f;sfk{ df5f kfng tyf 

dfu'/ df5f kfng_ .
•	 :jb]zL df5fx¿ h:t} ;x/, ubL{ cflbsf] 3/]n's/0f tyf kfng k|ljlw ljsf; .
•	 df5fx?sf] nflu cfaZos kf]if0fo'Qm bfgf agfpg] k|ljlw ljsf; .
•	 s]Gb|sf] sfo{ If]qdf cfaZos kg]{ df5fe'/f pTkfbg tyf cfk"lt{ . 
•	 :yfgLo ;d'bfo;+usf] ;x–Joj:yfkgdf tfn ;+/If0f tyf pkof]u sfo{S|md ;'b[9Ls/0f .
•	 ;hfj6L df5fx?sf] k|hgg tyf e'/f x'sf{pg] k|ljlw ljsf; .
•	 klZrd g]kfndf kl/dflh{t 6«fp6 df5f kfng k|ljlw lj:tf/ .
•	 ;'/lIft df5f e'/f 9'jfgL k|ljlw .
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Breeding of Sahar (Tor Putitora)

Sahar brood selection

Egg striping

Incubation of eggs in tray

Egg and milt

Hatched larvae of sahar
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Feasibility study of fish farming in the Kaski (Pokhara metropolitan-21)

Feasibility study of fish farming in the Kaski district (Pokhara metropolitan-21)
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Feasibility study of fish farming in the Kaski district (Pokhara metropolitan-33)

Feasibility study of fish farming in the Kaski (Pokhara metropolitan-32)
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Pure line future brood fish handover to new Mukhiya farm, Nanupatti, Dhanusha

Pure line future brood fish handover to new Mukhiya farm, Nanupatti, Dhanusha
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Khaste and Neurani

Gunde

Field visit and interaction meeting with the chairman and members of lake management 
committee of Gunde, Khaste and Neurani, Deepang, Maidi and Kamalpokahri lakes of 
Pokhara valley.

Deepang

Kamalpokahri

Gunde

Maidi
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Native fish release program in the Kaligandaki River from Kaligandaki hatchery, 
Belatari Syanja run under Nepal Agricultural research Council (NARC) and Nepal 
Electricity Authority.
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