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’i“fl'g‘]u' Ny atv (‘ | AR | Oy " < v oA R f Nt g ~ ‘_[x!‘-(‘c'}. ){ ox
eng Dynaaty (AJle 613007 ), I..epe eBpocicas ware raove

8 poried of threa yenrs, but du o henvy denaity of

1

) e . " pug, i oakoon . S S
they failed to develop their Therel o«

e yoed o maturdty,
the people bad to pely mainly o the Yangtze ot the West
*ivers vor {ish £ry,.

colloction of fry ‘rem piveors rﬂhﬂli”h AL

Gravbackasge n) hiph ecost oi lubuurg b) wihnlteration oF

Sons distanc?

Lle fry withheld ones, c) fNirh mortality due 3o
transport, To ovaercomsz (heso olstacles, Artificink
Propagation was carrded out in 1958,

a 1 .
e )itats

tept &
IERARY ¥
A P S L 2 RS

Nl AFie
;};.._ﬂ,ﬁ‘;l :

s, . e ok 7
lug habits ony

Siilver carp and Dig Head penerally Live 3n the uppar

layers of the water and thay feed en pbhytoplanitons and

v

ﬂ(.\(l.pinw‘:‘t(nu:' raspuwetively, Oraseg carp 1s o mideuppor laye
dualler and chief'ly feads on erass, Hud carp ubich 8 &
Lhottom dwsllev fouds chiefly oo detritus.

The most suitable ranp- of waicr temporature for
typee lie Laetwoeon 20=731° centliszrades Tha dissolved oxygen
concentration should bLe ahove 2 mge per Litre.,  These opt imum
plle range lie batweon T4 to 8.5,

Vol feological factors for effectin: controlling ths
saxnal naturity of brogd fieb, .

to,'ie 1 Nll?.l;i__‘_fiiﬂ'fli

A balonced nuipition is nest ensential for tie
healtlhy maturation of gonads. Haturity index of ghe overg
of brood Tizh is bLetween 3 to Bﬁ befors rebrunrye. Bub after
&pril 3t reaches 14 to 2240 in Fwangtun Province,

Maturity index e Welpght o _ronii x 100
Grong bHody wei; it
Froper nutrition in‘antumn and spring resulis dn well

developad ponads,
N
1eJe 2 Hatar tomperature = pli and 131.-.:t

The suitable temperature range for maturation of

ponads and epawming lie hetvean 23-29° contigrade, pH should

range bHetween T4 to B.5, Jt has also Leen found ¢hat
lisnt plaves 5 very Important role in the {astintion of
thie paxual cvele by sitimalati:; the hypophysise

Toh Process of arvid cicinl propagation s

.4 § Culture of Broosd vish,
Thifs 18 the most escentianl pre-regnisite for
artificial propangations Brooa fisiu will fail te attain

maturity in time for spawnin if the Followin;: factors

.
are nat strictly auhorxred to.
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Phe arca af the pond in which Silvar carp, Mg

H“Qn“ig Grass carp are reaved ghonka he betwaan w6

“”’&%
l' L&XY Huad Carp :’,"3 nitd o The (."J,:-}Ll:‘ o woabtey sonlo "u‘i:‘ ?‘f‘:)m_.‘!
MStrpe, The ponds should e cleaned vwith tea secod cake or

Gicy 3ipme nnd tha muddy 0one al tha pona b()‘ﬁ,i‘(‘)ﬁ?l ehouldd be

Yemoye, QGroen manure in bLha form of xotten vagetnbles

L)

Tatygna® 2 4e neyi added toe incrensae the produgtim

and

Planktons, {¥hre rate of anvlicntion of rotten vogsetablen is
.

e LY 3 SAARD
N()!)«,(ﬂfj(! }"-;;};/l—.“-“ par moetye waley Geath

o’
o

Kihen ti'¢ ecoulour of
Whter furvns grean af bhrvowng brood Ulsh ars gtockod,

Toli, 1.1 S¥ockis

o

{(n) Grass enarp (o dor cpecias) 10e13 dndivicuala

par mu, {(individual wej. ht 8.1 Hﬁ.§ haG 4n:idvie
duals of S3lver corp and 20-30 individuals of

commorn garp avre nlso cnltured v the geme pond,

(b) iy Head (r3a jor ‘1"10(‘1“) 5«6 individuale per mu,

(j_n_divim,a;n, weldsht Tei? Kie) Hehh Grans CAT PSS

2030 commorn carns are aAlEe cultured in the

aRme pond.
{c) Sdlver carp {major specics) 10-1% individoals

per Mi, (i; dividueel walght Sed K¢, Hxed viih
2 B &
H6=8 Grass cacps . nud 10-H0 Mud carps and 0«40

. Common carps.

~
e
~—

pud Carp {(major speecies) 1202160 indivicucls

per mn, (individunl veight 0.8=1.4 Ky,) Nixed

#iih G=8 Grass carps . nd Jes Silvar Carps.,

Tt 1,2 Rearine and Management

Applﬁcﬂ»iun vf Tvod « for Grass Carp asg ta jor species,

Grasu equivalent LQ 20=450% ui tha boedy weight should be

Clven along with Tine foo%lequiyalent to 2=4%% of the bLody

weighte For Blg Head as the mnjor speeios in adaition to

bano menare, 130=130 Eg/Mu, of vegelable annure are addesd

evory 4 to 0 days depending on thz weather,

1 = "‘u = (?()6.6 B e wotras P - datlined jl; lnttﬂy C}‘;‘(‘)‘uﬂt
Silver ecoarp as the major specicr = sama a8 before ror
Bi¢ Head but the quantity oy vegetalle uanure shoul:i

yeduced to 100150 Ef. per mu,

be

Hud caxp as the wajor sprcies -« 50=-80 K; ., of

‘vﬂﬁﬁtnhlc manire o he adaed for Bl dave. 8wt fms e OFf

’_ic(g hran is nlso to be added piar fislh,

U T T et g =y 47
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“ . % : ; 3 2o A A ia e v 3
e (S,’viﬁ:r’;_‘._z’:) which o & to be wured fov thoe

PUYpas® of snagmin-s tave 0 Lo baslihy :nc in pood phyaicnd
conddition, The aprs of matority of ¢oae female spawners ol thio
P Tour @fnneica yary aceording to ths tampecsiure, En the Bvange
3 .
5 4 tur Yrovives the period of maturiiy for fennl: spawners s
a8 olliauns Gyass catvto asually haf§ vears
34 Head ik Gealy "
Gilvey earp " 2.3 L
.
Yud carp b pr Y

‘1‘!\() :!513 e o + e ahave

Cour gpocios roeach matucity ona ysar
hafore ihe femalen, '

Tn selecting tie fomeles thope with large and soeft sbdonsng
; arc¢ preferrod, Malss have

1elt 202

Lo me aetiv: an . rich in wilo,

Qe e 2 LY
S8X ratios group

in gplural spaunicg wrder avtificdal conditicas ths

o Box ratio ig two wnles 1o ene femalae, I artificial
- Insemivation it ie cae nale o one Comnle.

~

5 : .
Tell 263 Estrualizin. agonts:

(a) Pituitary exirinct - pltulcary of Comnon carp
. in usad. :
Doaagat =3 e 3¢5 ;lands pr Kge of Tieh ox
¢ mse per Ag ol Fish

e {b) luman Chorionie Cunndotronin (tavie X}
; ; . 18
<~;§ telt 264 EFroguency and 3imo of injection

. Hingle injection «
. ii, nolible injecticn =

The total dose 1s usunlly administsred in a single
trncatment, but may aleo be divided into two injections,
; : In the latter ecase {double injoction) which is usually
' given to tha eemale in dosarse of the cirst injﬁétion iz
10-15% of the totnl: dose. :
The interval Letwsen the tiret ang the eccond
Injections 48 6 to 8 hours)

| 14 3 Feolopieal factors fo3 accelerntion of spawningg

; » Cde Running wvator with a gurprent velocity eof
: 0e2<0.L H/Bec. proves effective

ii.°A temperature of 26-30¢ gentiorade is preferable,
113, A dissolved oxygen concantynition ol over k i/l tre

g and o pli rence of T4 {5 8,5 is recommonded,

«
1.4 L Aptdificinl dvsominnitiong

Thrae mcthods afle comionly praciised, uamely udry
{ o 9 4 vt 1o e ¥
. rmethod, naol’dyy.ucvuwd ANG BT pmathode Tha vitality of
spermatozea i8 hijgn 1o thio Divag tuo Mothods,

L2 s & A 4 (24 O #F7 & L
: Vb gractical AEREEY 2.021_artiticianl propagation
1 ‘5 3 41-52'1,';,\'.}4?11 0 ey bhroog ,{‘ish,
3 Nefora solection of

Spawnayrg toaey are aigtteo intg

e e e



G

a amnll ayren in the nopd, Two endh tradyings are Gyl LY done
.l\[ﬁﬁ t',‘-(.! namhar mav was W .‘p(ﬂ,(‘,i’({i R T 'Q‘.(’_\ tll". & }7‘:’(—35_,.‘3 R The

. - - - h - a & . ¥ Ty P o+
mee 0f (ratning is to ex@ite them whieh apnsequontldy

rosults {n tha pacretdon oFf nuceus and discharec o8

& ¥
IReranents, ‘Thiec toennigque 28 adopltad to mindidse goprtalily
and i Penling np 62 water An the fpawnin” pooels once the

BOAIBrR ara tpanafoerr~gd (o thety 10 onabla Spatners €0
B . T gt «
\.ji it At the F.\t‘\';\:;)'l oY # ;‘).‘3")"!(‘! i’ e i e urpt ‘;:f)'f" ofr txo :;_Y,’é.ni_j

Yasla for about five minntes, ~nd 18 usanily dons in

morning,

5o Tranefer o4 3 ©lahs
feh #e ronefer of brood 1801t

The hrood gich are ftradsforred to tite Gpawing pook

immedintaivy after the last traioing, Care should i, taken
dnrdng the acrlection and tvransfay 10 avoic auy Unnegessary
rxaviion, Frmedintoly aftor sslection spawners are egarciecd

to sparning pondnr In ganvesg baga containing a litgle waters

V5.3  Injection

The averapy weight ef the aelected spavnere oif Silver

carp, Big Head .nd Grass carp ranfies botveen Bw12 Lg, during

practice, The firef 4njectiaon for the femzlos is prepared
hy 1_’2"371'-1.1?\(; it common ecavp pitoitarics and dissolving in
1e5=2 ml, of normal snQine, The injeciions were prepared
Lefore the spauwnorse waere bhraournt to the spawning pool and
gduinisterad pfior te releasing inte tha apawvning pool. 7The
individual weiphts, body lznsth and total length of theae
451 ara alego recordad, Tha sacond dose is determined
nccovding to the woizht of b ¥ishe The first injection

18 usually siven in the svening and the sscond 6= housrs
latay so that estrds prior Yo spavning woulid commence at
davbreaik, The injection vor male i given when the femnlc
reccives the seconrd injoc??on. Usunlly these injeciions

are given at the bnse of the pec ornl fin at an angle of

439 ¢o the body, This namea the peritonial $njection,

Sometimes dnjections are given to the tase of the dorsal
fine This 12 enlled muscular injection,

1.5 4 Artificinl prqpﬂwntiogl
15

3, Propagation by artfficinal inscemination.
Trmediatoly after tie aministration ef the injection
’
gome of the hrood fish are tyansfaerreid to a rectanmlar

cement ponde Four males an.i four Lemales wers introduced

into this pond, ¥hen 6styus commenced at daybreak thae
‘i‘o;‘;n’;?_-.c':-: and mnles were girioved into a clean and Jdry besin

and the eggs and 0wilt were thgroushly mixea and tho

e o o T P ST N e S S R S PO RIRROAS P S
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fertilized errs were trana@srred dnto $ie incubatiop

4. Promnaration by ”‘.‘:1:“;«;51}_ e V’f?i.'.*!'.i.:'?p;‘
- i PSR IR A b

S PO e . & < . p

Samg of the Fish ALY ipjectior aras reloused into the

.

circular gpawning poole HEFCy Vha ratic of male to femnle ie

"ed respactively. msbtrus CGOMMSRG 0 41 davyhreak and thws males
bapan to foliow thae femal@be wiis nre relea 30 at this stage

and mlllk too was dochara@? Fincltiancounly, The fertilizod

e vere btrsnelarsad -g‘;.:x«m_:{;h. 8. delivery Lapé 4nte tiws
in culjation POOL . 4
1.5 5 Inewnayion gnd hnteblng

The followiny $oeiOYS Vere qaken intoe consirleration
Surings fccubatione The epfed 0 water in 1he circular incithaem
tion pool was maintained at Qa1 nmotres/second, Thoe dissclved
ouyren conceniration, water temporature snd pH were kept above

]

b, mp/idtre, betwoen 28e30° Centigrade and 7.4 to 8.5 ressectivas

. Conatans: wateh wng XKopt during the process of incubution

and hatctiing, Periocdic raadings of water (emperature, dissolved
oxygen and pH were recorxded and the embryonic developaental

~

8tages o0 $he cpas wera opEerved from time to time, Fervili-

satilon sate was caleculatzd thoen thae developmeant of ths
fartilizea egps reached ¢gastrula svane, i.e. above () nore
after fertilization. & '

The larvee hopin to bSstelh sul atter akout 3% hours
atrt ps the larvae besan to wrig:ls within the e g membrone
the ‘i::atching_t‘ rate was ¢alculatzd, The neuly hatchad out fry
ave noxt Lansferred into “Iry Eots“. Thess cote are macs of
s811lk% or linen and wars placed in the ractag ular posl ant $he
fry in this enclosure ware Fept £3ill the volk nnes wara
ahaorbed and 1111 thelr air bLladders vaere davaloped,

Thy Try vsre kopl in thase nel chdesn ior tharea days
and ofter countiasr thay werestronsforcod lntoe the fry
nurturing ponds,

e Burture oi £rv an:d f“l',’--i.-;:rljf': 2.

- Pond golection mnd clearing:

The main pre=raguisites For a nusry pond are tag
}105@ proximity to the incubation pocls AL T ) X,
of watery o pood s80id gualitye. The usual s?ze FGE. Ty
8 peis A9 Petwepnihri=d muy wnth $970-4 fin erling pond Letween
2_5 mu, The ppnds should 1e 10572 @#ires in depth rectangulaw
in shape and should bhe orjentatdd in suci a manier so tial

the photopsriod could ba ygillzed o ta® bbbty L

i et .
Z e e s P i

¢ and Z « Ses un.er pond censtruction
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ingacts fad predatdty vYishoes asd varioons ddaecanes C{(.b...t‘;‘.'v.

pﬂthm;;ﬁﬂ{'& are eliminat ael, The coomonivy g, b opovet eYenrina
s = oy i - S X e e 5 . ‘
apents at? ten petd Cajia, il Lima, Nisaeni Aowctar,
. S~ 14 ] §
rabdnon exrottt TEaliun,
o5 Teatdin. of Water nunifitv:
o @ a - e s I T N S A e bt s n < i e e W N i »
One ghe PORES hingg basn cleareas alaephant grags rotten

-~ s Tt 2 -~ 1 ’ , " .
wveratnat LS8 and nEauvanot (\,h:’.-“:ﬁ Nnema ApnNlias ha a ;-,!rf{(;.)l,:aiﬂ a0t
of plante helonginf Yo famdlies Composiinge, Sol - nacens and

.. miry o e N i A Y A
Lasu=zinoc2ng, yhics C€Reily deenys phad unies watap fertile) are
addded

. ), . " o o, ~ v - - - o
gantad hetop: BBOCHIv,: o1 £rye 222 Haad of the sive G150

0o feveilrdze the pondm, The fortdrnicy ol n pond hins o

be
n5Kp, At the yage o 150 sptdvional par i mr2 .tonokeds These

x N ,‘.‘

“4ah feed On maore planttons artt Thas Renpy the Q'-.’A.’\::.f.if?' &

i~y

olve i ox v sewn i3 t‘.;:'.}o I8 the DRV LN Cord ont of tii- P{\H"‘ i4
tig to over fefillity Nie head woalad pupfaes, Therarote
by ota2rving thn nahavigun of testing bBi o nead in the moiqinps

(g ? 1y 12 ©O1:¢d= 3 y :
the fortility of 9% Pouds could Lo we@lirpmined Lefore slocking

cf Tr¥e
2.3 Slocking: of Ly

[N

A few days UOfors stocking of fry 411 savae n few

testian i fead a¥f removed from the pond, ¥ry araz brousht

from t46 dncudavion P00ld toastocking pPonds and rve accliwatized
before they are pelensod into the ponde,
o S & 1 e ’ nptog

fuw 3 1 -s.’»;...l)w(" cdn “‘TM,__'}J‘

Big head, H1lver carp am! Grass carp 106,000 to

.
150,000 indiviauals Por mu,

Mud carp 300,050 to L0U,000 individisls PEr mue

Vhien procuction is cons an lagge scnle t,;_:_\‘ stocking
vates avel Grauss carp 200,000 to 250,008 fadivicunls por Wu,
Big Head 156,000 to 200,000 dpaivi.uals per midy, Qilver carp

LOO 000 to 253,000 individual®w per mu, and MUd carp 350, 000
L Cy Q00 indivivaie per mu,

ol Foedin: s
G 5 s oA e
& 1o Y €o T g2 le 2 * i~
- )’(ipﬁﬂdi“{, vn Hhe (;Ualii,y nd watar @i C!Shant f-vr?(.ﬂ‘? and

rotten v»"e»nbleﬂ are added at tux rate of B73 to 9ag
‘.’e‘,‘ :Z‘JL nyran cake

iy

‘a/ma .

1'GOC f1e <l i Az
Fina 00d in the egry of rice Lrang and

vheal bran are alge agddede
-
3 ‘p 3 be
2 ond Andpg
é S AD3pectiont

it is °~““’n)‘.i 1 to inspact fry pond dadly iy Lhe

mornings, (,aruucl obhsaervation siwuld de mode regAardiy .
" 0 sayte t

8‘11’530131?; of try. If Bux'f‘it‘-ﬁi'i,’- ,’j‘)‘ES arn _i_;,!,'l Lia‘ !l{,\ (T‘i()l',:ivrf
CD’lccnt"Fu(—iuuo

steps should be Baysn to incroase the oxyud?

I R T R 1 ey S e ST A



L Y

S ey o S et

7 Tra
e td o
o s

thoy atia i1

may rangs

2e%

Jtepi oy

thep

p o aads

;‘a/ 1
To

.
poud shoul
liegl thy XY

arae MmOt

ecn reur £

73,
r: € l 4

Althong th §1’:3\ ¥

pavture of

Yonpeouliurs?

srom

Mur tora !

vt A A

Lo ledongl L

oh:tain

st
changa

Culinve of fi0f2rn .

s i R 1 o

fingerliegs I

e '." o
a 9
£5 o 4 oy L 5h ]
¥ P S o ~ 2 P
A e . rdmeariing
«nta the Finge s
- transfary gL S50
Dyt ¢ - - € >
: 2 b ayszabiery OZ
« m i EhTYYy DG the nt
o mlige en el FER
T

1'4 opr s

an fert

the youns
hands too phould he cleaned
- af r.;:i:.;l.‘?.::}("'is -
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