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Breeding and Nursing of Puntius binotatus (Valenciennes, 1842)

Sirichat Soonthornvipatl Phongphan Soonthornvipatz*
Wiwat Prarom’ and Apichart Termvidchakorn’
]Chiangmai Inland Fisheries Research and Development Center
2Phayao Inland Fisheries Research and Development Center

*Inland Fisheries Research and Development Bureau

Abstract

Breeding and nursing of Puntius binotatus (Valenciennes, 1842) was carried out at Phayao
Inland Fisheries Research and Development Center from October 2010 to September 2011. Fifteen female
brooders were 12.63+£0.64 cm in length and 37.194+3.76 g in weight were studied on fecundity found that
average egg weight/female brooder was 5.89+£1.22 g, number of egg/egg 1 g was 1,9254234 egg and
number of egg/female brooder was 11,332+2,353 egg. One injection for 18 female brooders, 12.69+0.23
cm in length and 35.18+0.52 g in weight, were injected with 0 (control), 10, 15, 20, 25 and 30 pg/kg
buserelin acetate (Bus) mixed with 10 mg/kg domperidone (Dom) and 10.46+0.19 cm in length and
20.44+0.18 g in weight of 18 male brooders were injected with 10 pg/kg Bus mixed with 10 mg/kg Dom
result showed that after injection for 4-5 hours, the female brooders could strip egg mixed with sperm and
found that female brooders had 100 % spawning rate except control treatment had no spawning. There
were no significant different in fertilization rate, hatching rate and survival rate (p>0.05). It was concluded
that using Bus 10 pg/kg mixed with Dom 10 mg/kg was optimum level because using Bus least but
fertilization rate, hatching rate and survival rate had no different when compared with other Bus
concentration (p>0.05). The diameters of eggs before mixed with water were 1.02+0.01 mm and increased
after mixed with water were 1.34+0.06 mm. Egg had round, yellowish brown, transparent and sticky.
After fertilization, embryonic development had many stage. It took about 1 hour and 25 minutes to
cleavage stage, 2 hours and 25 minutes to blastula stage, 3 hours and 30 minutes to gastrula, 7 hours and
50 minutes to somite forming stage and 17 hours and 30 minutes to complete development process until
hatching stage at 26.2-27.8 °C of water temperature. The larvae took about 45 days to juvenile stage.

For nursing experiment, 5 days old larvae, 4.23+0.01 mm in length and 0.0005+0.0000 mg in
weight, were used for nursing in glass aquarium 45X90X45 cm at 10, 20 and 30 fish/liter stocking density
which fed with powder feed not less than 40 % protein diet for 30 days. It was found that the average final

lengths were 14.20+0.12, 13.97+0.14 and 13.24+0.13 mm, average final weights were 0.0411+0.0012,



0.0390+0.0013 and 0.03214 0.0020 mg, average daily length gains were 0.332+0.004, 0.325+0.005 and
0.300+0.004 mm/day, average daily weight gains were 0.00135+0.00004, 0.00128+0.00004 and
0.00105+0.00007 mg/day, average specific growth rates were 14.9440.35, 14.77+0.32 and 14.12+0.22
%/day and average survival rates were 55.00£1.57, 52.23+1.84 and 45.24+1.24 %, respectively. Growth
and survival rate with 10 and 20 fish/liter was no significant different (p>0.05) but higher than 30 fish/liter
(p<0.05). Growth and survival rate in this experiment were considered that the best stocking density for

nursing was 20 fish/liter.

Key words : Puntius binotatus, breeding, nursing, stocking density
*Corresponding author : Phahonyothin Road, Wiang, Mueang, Phayao Province 56000 Tel.0 5443 1251

e-mail : sphongphan@yahoo.com
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aziiougaasludnszanuuin 45X90X45 isudmias 1@uihga 30 wuawas 1Heneruimsie 2 99
[ a a 3’ [} 9}; v A Aa o ) U 9 T 9 =
'img”|‘1Jimmaaﬂmﬁmazmﬂ°lum“lu11»7mwmw SUAANTUADOAT ﬂﬁ@ﬂ‘ﬂﬁ"lﬂﬁgﬁ 1 9 9ATUNAR : INALNEY

J

U 12 1 FUNAANUNST DUV HUT

Q

) Y aa 9 an Y
WHINYUAIYITLUNA (dry method) MIUITNITUDY Vrassky (9196114

v o 09/) ~ ] 1w o v o 2’ o o R = 2‘ dy @ "9

oA, 2538) 1nuus A livewuiuguaazasuimninuazeniuin SaunsenauiuliudaTsoas
a d‘ 9 [l = 1 1 Qy [] 9 d‘ =

VUAZLNTIVUIA 20X30 IsudAns Nydeaiedihvue 22 yosmaeia in lidanludnszaniimien

9Yq Y ] o 1 1 = I a
Remariime 2 ga vazgulidaaziiougainilnluazunsudnuuie 5.0X5.0 uawas
$19u 1 azunse az 100 o ndnih linalunszdesinTodouniiuvinludnszandas 1 azunsa e
T¥dmSulsziiudasimsUfaud (fertilization rate) 6a31M159N (hatching rate) 1HAZOATINITTOAAY

. v @ 4 @ dy

(survival rate) AIUYNITAU (2538) AU

v o

o A A ' & sl du o Vo v ' |
oanmylfaus duswoulvanSsuisuiuesisuanud o luneua udmnaunde

Taendwau laiumme lntimswanndeszezundagal (gastrula)
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o ld' a =
@ a a J < J. bvtd v
ﬂ@lﬁﬁﬂ‘iﬂaﬁu‘ﬁ (Lﬂ@il“ﬁuﬁ) _ fl]'I“IJ’J“LJUIGUV]Lﬁ]iﬂgﬂﬂiwﬂwllﬂﬁﬁgaT X 100

Y
S livanua

sanmsiln i linlFEnudanmslfausindnudasimsilaae lidie lilndluda 1
fugnmlamBeuioudunlesiFudruswanlidai 1dsumslfaus
fugndaniiladiugn

Y] J 3 J.
805151 (1os1Fua) = = s ——— X100
fulinlasumsUgaus

3 . Sugmlamasgalinasgy
803133008 (WeTIHud) = - T X 100
ugnilainilndludd

2.3 Anuniannmsvesanazuazgnianziisuya oy

o ] = A o 3} dy 1 ) ) do o 1T Aa

i ldaaziisugainauiuingeidesgiiondesganssauiiaives 40 11 aaau
@ Y 3 ' o ] [y < v W 3
WAUINMIVRIANNZMINTUADUAI IUNT2NI Tuarflndlud dufing ez szeziar iniudn
' A o = A a @ A - 3 o ll
ae llvugniariiiaunsdeszseziiimsniyuesedorzasumilouduanis Tasmsinudiodiagn

qul @ g’ 4 = Y 9 S 3 4 a a o w (] ~ 9 =
Uansaag 20 ¢ aesluihelesinauanududu 10 nlesidud (e, 2546) 1haredei landAnw
a9 A wa Y v do_ w o ] @ .
nnelgianslaglendesganssmimasversdiniseneuaiegnialnanin (camera lucida) Loy
micrometer @11 3UNAMNUAZ TAVUIAA1) veagnan dignianluszesNFuliszvumaAuoNg
L4 a [ Jdo o 4

auysaiasanueImis 1a hliavuavesthngniainigldndesqansseiiiaeversgs e 14
Usgnoumsiansanvinanazaiavesemisnee IdeyuiagnilatediunizanyTagisueq Shirota
(1970) (MNWHUINN 4)

2.4 m3eyagniaaziionyalesoud1eoa A RL L URA Y

Tdgmlaazifisugaissou 01y 5 M0 oytnaludnszanuuin 45X90X45 IuALAT T2A1
9 v
1180 24.7 15udAas (100 aa3) Yassludarinnunuuniuiaany Ao 10,20 uag 30 daedns A

Ao Y o a Aa @ = 1y 1 d 2 4 gl k4
unumMInaaefiiviue ldemsduieglsiansilszdn Tsanludesndn 40 nlosidud wawiwdd
v v k4

wihwldnusnagnszaninuaudn Tuaz 2 A59 181 09.00 W, 1Az 16.00 U,

9

MITANTTZHINMIBY VA AN IMFBgAaoAna NS nE T Mo FIIUNaza 181

a a 3 1

9 1 (% lz; 1 a { 1 g’ %
Tdogluszaulidinit 5 Tadnsudedns nazgaaznowabeimisuazilasuaisirilugasi 50

[

A~ 4 a g‘ 09: I @
Wesigua vealsuiasiimaruanniu umal 30

q

AnvimaniganTa Tagneumsnaassgugniaisiuiu 100 41 1o TanNue1 I Tea

)

v

2 9 oa oy N ) A ° ' S o A g
(total length) ITNAUNDLAINY electronic digital caliper NAUYN 2 AN U LAZHFIUIHUNTUAUNATAD
] " 9 1 Y Y
aron3 ot Il maton 4 Auws nazndsniniu ileduganisnaaes Wudwiugniaiiavua
! o I 3 J 1 :I A o = a a
nazqugniaisiuiu 10 esisua veuaaz s lunnyanisnaasune i INIANEINITRIYAY In

Y
(Hepher, 1988) L1aZ0R51N15509A18 1Agli510021009AT



ANUITUNURAIADTU (daily length gain, DLG) ; HaamuaIAoIu

] ] Y v '
mmanmﬁmﬁaauq@mimam (Waang) - ﬂ??ﬂﬂ?llﬂﬁﬂliﬂﬁﬂﬂﬁ%ﬂaﬂﬂ (Uaaag)

FZeZAIMNAa0e (1)

Y v
v a

Wi nnuRaene U (daily weight gain, DWG) ; 4aan5unodu

ﬂ?ﬂﬂﬂlﬁﬁﬂlﬂﬂﬁﬂﬁﬂﬂﬁ‘ﬂﬂﬁ@ﬂ (MﬁaﬂﬁJ) uTﬂUﬂmaﬂLﬁJQUﬂﬁV]ﬂﬁ’ﬂﬂ (Naaﬂill)

F2e2a1NAa09 (1)

PATINMIRTYAD TATuWIE “ghnimiin (spec1ﬁc growth rate, SGR) ; 1o Idudne Ju

(ln umuﬂﬂmmaaummimam (Hadn5y) - In mwuﬂﬂmmmimumimam (Waansw)

X 100
I2Y21IINAA[N (au)

o . P-4
DATINITTIDANY (SuI’Vlval rate) ; LI]’E]?L“])’H@]

o ~ 2 Y
ugnlanmassen (67)
- 2 X 100
o S A U
Nnuugnlaniunaaes (@9)

Y

2.5 Anwnaauiiavei

Y
o A

v v
Annaautaveuihludeilnlidar wazihnldlumseyuragnilan fail
9
Innevauautifvenimaiu Tae
a a = oy P 1 3 A Aa o 1T A
USinaeendauiazaienii (dissolved oxygen) 1933 awmsn viheduiiaaniunoans
(mg/l) MuITNnad 1 Iae luasuaza1gassa (2528)
a 9 o a o 1 9 ] LY~ =
QUMY (temperature) 15Mo3 ludimosLLUUNLN WU IAT]UBIRmIEATYd (° C)
a o wAa oy [ 4
Inszvguauifvesimndlam Tae
o T v Sy '
anuiunsailuae (pH) 1% pH - meter 8%0 HANNA 34 HI 991001
<3 1 .. gas ] I Aa a oo 1A A J
ANuuA19 (alkalinity) 1935 lewasn e uliadnSuaeansvesuaaiFeuasueiua
(mg/l as CaCO,) MuIsNNa1d19 Iae luaSuazgassa (2528)
a Y] 4 { 1 ] 3|
Usmawen Tuiiesau Jalaoin3o9 spectrophotometer 8%o HACH U DR/4000V Hiideilu

mg/1
d
3. M3 zHiveya

ihdeyadiumsniyau Tanagdasinsseanls VINATOUANULANANNIIADA 1A8ID
a Jd = = '
WA3121ANN5159U one way analysis of variance (ANOVA) sazifToumeunnuuanaaved
ANNAYILNINYANITNANOIAIYIT Duncan new’s multiple range test NTTAUANUAIUFOIU 95
73 o o 2 ! Ao 1 a0 '
wesidua TasldTdsunsuduiogd drudoyaiiinisnszarsuuylidnadinisulasdoyanon
a s A vy =~ o a L. . Y o a Pl
ARz e Inveyaliminszneunuulnd (normal distribution) MINUBANUAVDINITUATIZH
4 Ao o o ¢ E IV an y
anuutsilsan Teamlasdoyananuanlmdunailunlosidudd1e73 angular transformation (35,
2534)
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1. MIWIENUE

Q
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Y
1.1 MTIASINDLUUWUT

Q

] (IS Aq Y IS =~ o 31 a 9/ v Aa o
vouniugamlslumsnaaes iuamsrusawnndnien vsnahuduagy dua
4
o 2 o a o v ) 2 v 4
YyuA93 Suneil Tardanzien ludouiiguieu 2553 119U 200 62 hurdssswiuluteduanay

9 1 o Y] :’ =® a Y = Yya o < a
VUIATUNIUAUINAN 4 1UAT IEAVUIAN 50 IFUAINAT GlW@WﬂWﬁﬁa@ﬂﬂﬁ'l F\lﬂiﬁﬂﬂ@’]ﬁ’lﬁﬁ’lliﬂéﬂ%ﬂﬂ
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< 4 4 a A ' e 3 o P T o

wiaaosivinadnies Tsau ludsenii 40 wesisud lusnsi 2 nlesiFudvenimingidal Yuay
3 { 1 oy 3 =y ] [ 4

1 A59 1981 14.00 u. wldasuoietiudouas 2 A59 Laz@oUNYAINMEU 2553 WuWoLLWUFamziTiou
=1 4 Y] ] o o’d' =\ a 9 =\ 3’ dy = [ (]

yatianNauysalng Tasdunaainwenuiilosauinauiounig Hinyeduyulvasenu uazui

v oA

AN Y T w A 9 ' A ' ~a A 2K o Vo oA o
Wugna linndunannuinuiesguiliuaz iy sounaliduauion Jenaneuuwugnauysalmsiay
=~ Y [ o =S [l % 4
Huwalndiesiuuiimsdneianuanves litagmgiug

1.2 ANUANYDI Jaj

=< 1 =\ [ 1 = = o
mMsAnyIANuanves lidaaziiisuganindlodisataziiiougamemile $1u9U 15
v v v Y
§79619 UAMVE1INAY 12.63£0.64 I¥UAUAT HaziMinmaY 37.19+3.76 A5y Wy 1win luaeuy
MANNINY 5.89+1.22 a5y 1uulvde 1 1 nSumas midy 1,925+234 Weoe S1uaulvdsuimas
11,332+ 2,353 W09 (115199 1 11ag @1519WUINT 1)
Y
1.3 9a31msan 1 wwin'lu uagdruu la

Y] 4 = = 9 [ ¢ o @ ~
ﬂ”liL'W"IgWL!T;‘]JﬁW]$LW8U§@T@8%@T\§$&{]‘HLLNWHTJ 1UIU 18 A7 ANNYNIURNAY12.69+0.23

a

£
o 4

1 4
FUANAT WINTNIRAY 35.18+0.52 ASY ATUABIAIY Bus 8031 NYU IUTLAUA1I99 T91AY Dom

e

a a o 1 LY o a @

Y ' H
10 HadnSuavtiminwinug 1 Alansy tazganiuguiad1e1iinan auuHUNIsTNAaDINR1MUA

E]
1 Y

FMTUNONUT 11U 18 67 ANUITUNTE 10.4620.19 FUAIAT WINTININGY 20.44+0.18 NS AAd Y

a

9
% 1 @ a a o 1 ) Y 1 [ 4 a o
Bus 10 1u1a5n5% 5900 Dom 10 Haansuaeiiminwenus 1 dlansulunnganisnaass (M1

=

A ' v A o [ o A a Il :I 43} (XY
WUINN 1) WUN wamﬂaaﬂumﬂunm 4-5 “]57]13“ mmammm%waumma UUNUTUDATINITAN

Q

' J = J 9 A 1A ' 3’ o 1A Y A A [
T 100 wlosidud sniulugaarvgui lilinisanla dminlinia ldmasiiauniy 6.43:0.66,

6.11£0.62, 6.64+0.82, 6.46£0.72 1A2 6.03+1.23 N3U aud1ey 311U linaruaasumasauNIfY

3 = o

12,384+1,273, 11,762+1,192, 12,776+1,575, 12,429+1,377 lay 11,6144+2,358 Wog mudmay i

a2 o v

a d aa 1 ] [BEY] o { 3’ ] 4 1 [ ] o
UATIZHAINWNTDHN WU waunwuﬁmmsmmaEjuazumuﬂmﬁmmﬂ@mﬂuaﬂw"lmuﬂmﬂﬂmw
aa ~ (Y P 9 9 Y] Y 9
a0 (p>0.05) (MINAUINT 2) LUNUTNRANTEAUAIY Bus 9ATIANUUNYU 10, 15, 20, 25 tag 30
v [

1 Y '
TuTasnsuaenTansu oasinsan la whmin lansa ldmas uazd v linamuadouumas uanag

o a

v 1 a o a d' d'
ﬂu’f)fJNhliJﬂJufJﬁWﬂﬂJuﬂNﬁﬂﬂ (p>0.05) (113190 2 1LAT MITNAUINT 2)
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1.4 8a31mM31aus dn3msiln uazdasimsseans

v
a =

WU A3 1MIURauFnaeNaA1NITY 89.00+2.00, 88.33+3.06, 90.33+1.53, 89.67+2.08

[ [

wag 87.00£1.73 1515 UA MU Iey 9a3 1M sdnmasNANIIAY 76.33+3.51, 77.00+3.61, 79.67+2.52,
75.33+3.21 1A% 75.00+2.00 195 1FUA MUEIAY 6AT1N1TIDAMBIRAOTAUNINY 55.67+3.21,
53.67+2.08, 57.33+1.53, 56.33+2.52 A 53.33+2.08 103 1Fud a sy o dniizianiasa

9 @

WU oasimslfausimde oasimsilnmae uazdasimssoamemasuanaanuede lulivediny
aa o o
NNADA (p>0.05) (MITNN 2 1AL ATNHUINN 3)
Y
1.5 puentiavoniszninmsailn lilanzifiouga
va :’ J 1 =\ 1A a [
Auantavenisznimsiln lvdaazifiouya woi Sguugll 262-27.8 °C anuiu
I 1 a a { 3’ 1< 1
nyatlua1e 7.2-7.8 USnaeondounazaiei 5.2-6.7 mg/l ANIUA1E 57-78 mg/l as CaCO, Uag

USuanen Tuilesau 0.000-0.047 mg/l (115199 3)

Y
J o o

4 1 A 1o J g‘ o XY 1 1 o 1 ]
msnﬁ 1 AURAY (mean+SD) VONANNYTIIUNNUT HIHUNLUNUT umuﬂ"lm@lmm ﬁnmu”lsum‘lm 1

n3u wagdwau lasuinnmsdsaduanuan lidaeziiisuye

AunaY
ANUBIWUT (FUAAST) 12.63+0.64
ﬁmﬁ'ﬂuﬂﬁuﬁ GEEY) 37.19+3.76
yirinlvsens (n3) 5.89+1.22
' lvae 14 1 a5y (We9) 1,925+234
3 luaewi (o) 11,332+ 2,353

d' 1 A [ ] oy Y] 1 Aa Y o lQaJ} 1 [y}
ATNN 2 AUNAY (mean+SD) ‘U@\'i@ﬂﬁﬂ"lﬁ@lﬂuléll u']ﬁ“L!ﬂllEUV]iﬂUlﬂ mmu"lﬁumwmwmm BATINIG
a a o [ 4
Ufeus onsimsiln uazdasimsseameninmamziuglmeziisuya lasldnnududu

% ! v = QS: I
U934 Bus 1u5z@u¢11m AU (RANTUAYD)

gansnaaod (lulasniuaen laniu)

10 15 20 25 30
dasimaanla (osidud) 10040.00°  100+£0.00°  100+0.00°  100+0.00"  100+0.00"
i lansa'ld (nsu) 6.43£0.66°  6.1120.62°  6.64£0.82"  6.46£0.72°  6.03+1.23"

v linanuaaeud (Weq)  12.384+1,273 11,762+1,192° 12,77621,575° 12,429+1,377 11,614+2,358"
dasimsUfaus (esidud)  89.0042.00° 88.33:3.06° 90.33:1.53° 89.67+2.08" 87.00+1.73"
oa51msfin (o3 iFud) 76.33+3.51° 77.004£3.61° 79.67+2.52° 75.33+321°  75.00£2.00°

dasIMIsenme (Wosidud)  55.67£321° 53.67+2.08' 57.33+1.53" 56.33+2.52" 53.33+2.08°

HINgIve  A19N¥INHIBINGENMAVAURAGNANUMNUUIUOULTAINNANVLANAI

o v a

PN IAYNNADA (p<0.05)
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d‘ va 3/ v [y [l =\ v J =\ 9
13190 3 ﬂmﬁuﬂﬁﬂl@ﬁuﬁzﬂﬁ"ﬁﬂ”li‘l/\lﬂth‘]J’s‘IW]SL‘WEJ‘LH;ﬂmﬂﬂﬁ!fw”ISWHTQ“]JaW]%LWfJuﬁ).ﬂIﬂfﬂﬁlfﬂ’ﬂll

y 9 @ 1 o = oa.l‘ =
VNV UUDY Bus Gluﬁgﬂl]ﬁ'm"] NU (RANTUAYT)

gaminaasd (lulasniugon Taniu)

ﬂmﬁuﬂ’ﬁmmﬁyw
10 15 20 25 30 YANIVAN
gugil (°C) 26.5-27.7  27.3-27.5 275278 265275  267-27.6  262-278
anutlunsaiuang 7.2-7.6 7377 1477 7.2-7.7 7.2-7.8 7.2-7.6
Usuueandau 5.3-6.6 5.8-6.3 5.3-6.7 52-5.6 5.2-5.7 5.2-5.6
ﬁazmaﬁyw (mg/1)
ANl 58-71 64-74 57-76 57-67 54-78 64-75

(mg/l as CaCO,)

oy Ty (mg/)  0.021-0.042 0.032-0.041 0.029-0.042 0.019-0.039  0.023-0.047 0.00

2. Wiannmsvesannzazgnilanziieugauoou

[

2.1 WAIUINTUBIANNL

Y 9
o A v W o Y

lilaazifiouyatianyuznay Simaounaes la wwdanuiae neududainduniiu
9
v o Y

guinaumae 1.02+0.01 fadwas nasdudaminduiuguinaiunie 1.34+0.06 Taawas lual

Y

2

= = o @ [ a a g @ dy v o =
azigugalimsiannvosnnngrainsUfausiiuacil s2eg cleavage 191a1 1 42114 25 w1di s20Y
v [ Y
blastula 141781 2 $27309 25 U1 5202 gastrula 1919871 3 F2 T34 30 W9 Wer1AUDITUIAA somite 19
o =1 9 [y I [ M) a A a gl =
a1 7 %1103 50 Wi wazldnailndudanat 17 $21us 30 il Aguugih 26.2-27.8 °C fianw

817 3.03£0.07 HAIUAT (A15190 4 1T WHUINT 4 LAZAINN 1)

M3aA 4 Wannnsvesanazlanziionyaiooon

9
%

seez nawmannvldsy  awn VUADUNMTHAU
Y Y
MIHAUH VYD
= = Yo [ 3’ dy a [ Y} a
1 cell 10 U9 1n lunldsumswaudumingamnanisuada ly Tade

. . Y . a g a o
(mitosis) NINAY animal pole ety vanaleaaa
. A o I d A Y ] J
(blastodisc) NanvazilurradAeuTURNIUEUINAN
MAY 1.34+0.06 Naaunas
= 1 4 . I J
cleavage 20 U 19 first cleavage stage L UUFAA blastodisc ponluwan
J 4
vae Iatdles (blastomere) 2 140
] 4 I
25 W 1 second cleavage stage HUUFDA blastomere ponilu 4

%
yaa
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nawmaann lu'ldsy
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Y
A

A
NINN

E4
%

VUADUNMTWAIU

blastula

gastrula

head bud
and tail
bud

somite

optic bud

1 %2114

1 %2714

2 %214

3 219

3 92139

7 %2134

7 %2139

10 %2 T34

35 U

45 W

55119

15w

25 U

25 U

30 119

50 141N

50 119

40 W

|

13

9

19

1

1

1q

14

1N

1 < <
third cleavage stage LU0 blastomere oomilu 8
J
cyaa
1 4 [~
fourth cleavage stage (1Y AA blastomere oonmilu 16
J
yaa
1 4 1<
fifth cleavage stage LY AD blastomere pomilu 32
J
cyaa
1 4 [
sixth cleavage stage HULFAA blastomere ponily 64
4
cyaa
I 9 4
Lﬂui%ﬂzq’ﬂﬂmﬂlﬂﬂ cleavage I%¥0 0 blastomere
[~ J Y @ ~ [ ' Y
g uraaFoUNUR U LIANULUUAY
[P=N] 1

WuINATOUBYE luuad (yolk) tade lifireadng
yaa laga (blastocoel) (3871 morula
. 2 Jd v g J ,é' 1Y
blastodisc iaangs AU UNGUHIITUAN YUY
n3neud g 1#iAage9919 blastocoel
4
early gastrula stage UDUUBN blastodisc U lagsou
o ya o 9 9
MminnadnyazAd 19291 IUADNTOU yolk
~ ' . 1T A a |
36071 germ ring Taowudauieiy lihiluna
YoaRnnliradinT AU Y
1 4 4 ]
late gastrula stage ﬂquwaamﬁaua@mﬂquqﬂmm
] 4
(yolk sac) UNOUHUA LAIOTAUGATZOY gastrula
4 =
yolk QNAQUMNA Va1 IAND3 (blastopore) 1n
da’ A a d? o Y a I~/ Y]
teanTyuInUL MnAailud9ou (embryo)
sUseAderanIN druienaz U909 embryo
F4
a I 1 o 1
onau adlutjuriaazi)un
= 4 . a d?’ a Y 9
11T 19 (somite) IAATY VTNWUAIUI9UDI embryo
1 a < §
(lateral body fold) ae T3 gy lihiflunduile
UTNUTIUKUNA 0ONAA ITFIAA (optic vesicle)

do lwsaudum
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%

seor namasnnlldsy  amd TUADUMTHAIU
Y 4
MsWaunUiLye
o a o Y < 1 @ a o =~
heart 12 %2119 1o e ladnvazduily walasudhouding lnadou
] 4
formation Yoaaon Avoulimsnaou lvinnnss UsudI
o A A o 0o
Widiloe11ee tageona N e
o I Y 1 1
hatchout 1741Tus 30w 1w gnlmilneeniudilaelddiumalunliulden’ly
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uanoon ollneeniludrlvieg diuitvesgnilal

v A 1

Fanavgnuna liuas thndaliinla §162 e fin fold

u Q

a A 1 = a
aanonuTl LAy QﬂﬂﬁﬁJﬂ'J'liJfJTJmﬁﬂ 3.03+0.07

Uaaluns
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I Ty, I I TUw. I » Ty |_ T uw. |
. 1 cell 9. 2 cells f. 4 cells 4. 8 cells
10 W19 20 WA 25 WA 35U
: | | | |
. Ty‘ [ T3 | [ T, |
9. 16 cells >il. 32 cells %¥. 64 cells %. morula
45 WA 55 W 193139 15 W 193 139 25 WA
I THH. I T3 I | |
f)l. blastula Y. early gastrula f). late gastrula 1. head bud and tail bud
2 93 134 25 WA 3 92139 30 WA 3 92139 50 WA 793139
T,
| | | | |
| Tuu. | IR | [ IR |
3. somite N. optic bud #l. heart formation fil. hatch out

7 ¥ 1349 50 WIN

10 %72 139 40 W 12 %2134

17 %2 T34 30 WA

MNN 1 Wannmsvosannzlmaziiouyaisoou
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MANUIN

v 9 Y
M31ewWInii 1 Anwe immin dminla wazdwaulvvesidaeziiouya

oh AN v vl $waulvdendy  swaulvdeus
(FUALNT) (NY) (NFY) (o) (o)
1 12.63 36.35 4.52 1,872 8,701
2 13.20 40.15 6.85 1,993 13,186
3 12.54 41.95 4.23 1,848 8,143
4 13.28 40.89 7.58 2,298 14,592
5 12.58 36.14 7.52 1,859 14,476
6 12.96 34.68 5.73 1,894 11,030
7 13.00 38.29 6.37 1,984 12,262
8 12.30 3340 5.62 1,793 10,819
9 13.64 42.20 7.68 2,343 14,784
10 12.48 36.80 4.86 1,849 9,356
11 12.26 39.90 6.56 1,794 12,628
12 11.50 34.69 4.77 1,633 9,182
13 11.76 29.45 4.89 1,622 9,413
14 11.85 32.59 448 1,742 8,624
15 13.53 40.31 6.64 2,347 12,782

naY 12.63+0.64 37.1943.76 5.89+1.22 1,925+234 11,332+2,353
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FEAUNNG DU (RANTUAYD)

¥AMI Wowug uug
waaes @ Anwen i awen e naends  sasims  smrinl stoule
(3.) (GED) (3.) M) @) an'ly f3ald Wavuadous
WesiFud) (5w wo9)
10 1 1035 20.38 12.85 35.24 4-5 100 5.75 11,069
Tulasnsu 2 1075 20.56 12.62 35.35 4-5 100 7.07 13,610
31045 20.45 12.58 36.14 4-5 100 6.48 12,474
mag 10.5240.21"20.46£0.09"12.68+0.15"35.58+0.49" 100£0.00"  6.43+0.66" 12,384+1,273"
15 1 1025 20.24 12.47 34.64 4-5 100 5.83 11,223
Tulasnsu 2 1068 20.52 12.65 35.87 4-5 100 6.82 13,129
31074 20.86 12.58 34.53 4-5 100 5.68 10,934
mae 10.56+0.2720.54+0.31"12.57+0.09"35.01+0.74" 100+£0.00°  6.11+0.62" 11,762+1,192°
20 1 1067 20.48 12.64 34.28 4-5 100 5.73 11,030
Tulasnsy 2 10.56 20.23 12.72 34.86 4-5 100 7.32 14,091
31058 20.21 12.68 35.33 4-5 100 6.86 13,206
mae 10.60£0.06"20.3120.15"12.68+0.04"34.82+0.53" 100£0.00°  6.64+0.82° 12,776+1,575"
25 1 1024 20.32 12.67 34.64 4-5 100 6.44 12,397
Tulasnsu 2 1048 20.53 12.36 34.78 4-5 100 7.18 13,822
31030 20.74 12.74 35.46 4-5 100 5.75 11,069
mag 10.3420.12"20.53+0.21"12.59+0.20"34.960.44" 100£0.00"  6.4620.72" 12,429+1,377"
30 1 1042 20.46 13.17 35.73 4-5 100 6.58 12,667
Tulasnsu 2 1058 20.62 12.48 34.86 4-5 100 4.63 8,913
31023 20.25 12.63 35.37 4-5 100 6.89 13,263
mae 10.41£0.18"20.44+0.19"12.76+0.36" 35.32+044" 100+£0.00°  6.03+1.23" 11,614+2,358"
sy 1 1020 20.33 12.56 3575 Salvlild
@anIuAy) 2 10.27 20.35 12.82 3483 Salilila
31048 20.38 13.28 3551 Salulyld
mae 10.3240.1520.35+0.03"12.89+0.36"35.36+0.48"
imaoavua 10.46£0.19 20.44+0.18 12.69+0.23 35.18+0.52
Wnemg Ssnpsmmsanguiimisuauadefimeiunuiueuiaasihiianuandis

S w

PN dAYNINADA (p<0.05)
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9 Y 9 @ [ @ = qﬂll =
Tagl¥anuuduves Bus Tuseaua1ee nu (Ransuned)

o3I IURaus GIERTIRERTHY 9ATINITOANY

e o5 iFud) CIGHEA)) wlosiFud)
10 89.00 76.00 58.00
Tulasnsuy 91.00 80.00 52.00
87.00 73.00 57.00

e 89.00+2.00° 76.33+3.51° 55.67+3.21°
15 91.00 81.00 56.00
Tulasnsy 89.00 74.00 52.00
85.00 76.00 53.00

mae 88.33+3.06" 77.00£3.61° 53.67+2.08"
20 92.00 82.00 59.00
lulasnsu 90.00 80.00 57.00
89.00 77.00 56.00

mae 90.3341.53" 79.67+2.52" 57.3341.53°
25 92.00 79.00 59.00
Tulasnsuy 88.00 73.00 56.00
89.00 74.00 54.00

mae 89.67+2.08" 75.33+3.21" 56.33+2.52"
30 88.00 77.00 55.00
lulasnsu 85.00 75.00 54.00
88.00 73.00 51.00

mae 87.00+1.73" 75.00+2.00° 53.3342.08"

WINEIMe  A19NHINHIBINBNMAVAURAGNANUMNUUIUOULTAINNANVLANAI

o w a

PN UAIAYN DA (p<0.05)
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Y 1 4 ] ~ a A
iduruguinans lidaezifiouye (Madwas)

MAUN : v " 7
nouNaUi warauii
1 1.03 1.32
2 1.01 1.29
3 1.02 1.28
4 1.00 1.22
5 1.02 1.31
6 1.03 1.43
7 1.03 1.51
8 1.02 1.40
9 1.02 1.32
10 1.01 1.26
11 1.02 1.34
12 1.04 1.39
13 1.03 1.34
14 1.02 1.33
15 1.03 1.40
16 1.02 1.33
17 1.01 1.25
18 1.02 1.34
19 1.02 1.36
20 1.03 1.39
21 1.02 1.34
22 1.02 1.32
23 1.00 1.30
24 1.01 1.29
25 1.03 1.36
26 1.03 1.36
27 1.02 1.28
28 1.01 1.29
29 1.02 1.40
30 1.02 1.39

nae 1.02+0.01 1.34+0.06
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M3WUING 5 dadruveen luleddsyluasazarengumgiiuag pH uana iy

(Emmerson et al., 1975)

gUNYH (°C)

pH
20 22 24 26 28 30 32

7.0 0.0039 | 0.0046 | 0.0052 0.0060 0.0069 0.0080 | 0.0093

7.2 0.0062 | 0.0072 | 0.0083 0.0096 0.0110 0.0126 | 0.0150

7.4 0.0098 | 0.0114 | 0.0131 0.0150 0.0173 0.0198 | 0.0236

7.6 0.0155 | 0.0179 | 0.0206 0.0236 0.0271 0.0310 | 0.0369

7.8 0.0244 | 0.0281 0.0322 0.0370 0.0423 0.0482 | 0.0572

8.0 0.0381 | 0.0438 | 0.0502 0.0574 0.0654 0.0743 | 0.0877

8.2 0.0590 | 0.0676 | 0.0772 0.0880 0.0998 0.1129 | 0.1322

8.4 0.0904 | 0.1031 | 0.1171 0.1326 0.1495 0.1678 | 0.1948

8.6 0.1361 | 0.1541 | 0.1737 0.1950 0.2178 0.2422 | 0.2768

8.8 0.1998 | 0.2241 0.2500 0.2774 0.3062 0.3362 | 0.3776

9.0 0.2836 | 0.3140 | 0.3456 0.3783 0.4116 0.4453 | 0.4902

9.2 0.3855 | 0.4204 | 0.4557 0.4909 0.5258 0.5599 | 0.6038

9.4 0.4985 | 0.5348 | 0.5702 0.6045 0.6373 0.6685 | 0.7072

9.6 0.6117 | 0.6456 | 0.6777 0.7078 0.7358 0.7617 | 0.7929

9.8 0.7140 | 0.7428 | 0.7692 0.7933 0.8153 0.8351 | 0.8585

10.0 0.7983 | 0.8207 | 0.8408 0.8588 0.8749 0.8892 | 0.9058

10.2 0.8625 | 0.8788 | 0.8933 0.9060 0.9173 0.9271 0.9389

nneia Awen Tuitiedaszauia Idninauen Tuilsswguaredadiuvewen Tudledase

Ay v e 91 ~ J o
‘Vlul@lfﬂ']ﬂ@'nﬁ']ﬂl‘ﬂﬂﬂql%ﬂ'l pH llazqmﬁaﬂm@\?u']ﬂ?@ﬂ']ﬂ
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d' o 9 . g ~
MWAUINN 1 dnbaz 1AT993197181U0N (morphometric character) Yadgnila1lurddoslanziivey
(Subfamily Cyprininae) 1U5282A199) (AR LAZAME, 2548)
[ 1 d‘d ) 1
n. szezgnlanieoeunigie1sd15e91)i1ngad (yolk sac stage)
v. gnilarieoenszezusn (pre larval stage)
a. gnila1ieepuszezas (post larval stage)

<
3. gnarvinaian (uvenile stage)
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mrwani 6 giln lutlaaziiieuya

D = anuninveshngnia (adwas)
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