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Fig 1 Growth in length of Siniperca scherzeri larvae
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Tab. 1 Initially feeding rates of Siniperca scherzeri larvae in different day-old
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2.4 2
(24 £2) 2 ,
, 15 T (mm)
D (d) :
’ ( 4) ‘D__'D 90
£ 80}
TL = -0.0004D° +0.02830 ° +0.21500 +  § ool
4.9335(R” = 0.985,n = 261) =_ 60}
£8 50
E 8 a0} / t
<
(2 ), X© 0 50% BEHIABEAE
, w 20f 50% feeding equivalent to
, 0.35 mm/d é 1 (()) - . the inlitially hi%hest pegrczntageA 1 .
( 25 1 2 3 4 5 6 7 8
Hi&t (Age) (d)
) 1 L
A3 RHEIRFANDRKETE
, , Fig. 3 Initially feeding rates during different periods of starvation of
early development in Siniperca scherzeri larvae
0.30 mm/d 6—15 , 14r
) ’ ’E‘ 12F
: , E 1o
<!
0.75mm/d , led , g8
2 : 5 6— 3 6
<
15 : ﬁ 4F TL=-0.0004D'+0.0283D?+0.2159D+4.9335
’ b R*=0.985
3 2
TL.5 = 0.029D " - 0.2213D ° + 0.680D + H 2 n=261
4.8819(R”® = 0.9975,n = 128) 001 23 456 7 8 9 1011121514156
M. = 0.0176D > - 0.5419D ° + 5.9449D - HiEt Age (d)
13.199(R* = 0.9887,n = 145) W4 BEMRIT LK KR

Fig. 4 Growth in length of Siniperca scherzeri larvae



1156 33
2.5 3.2 PNR
(24 +2) ,
(0.47 £0.02) mm, 2 , 2 ,
( 5) MW (mm) L , , , ,
(mm) , , 2 [25] ;
‘MW = 0.104TL - 0.0301 (R’ = 0. 9776, 10%"%
n = 198) ,
= Lér [27] ,
E14f ) ,
< 12} ;
E 1k (Oxyeleotris mamoratus B leeker) 350!%
S o/, [17] -
Eg 0.8} s 5 T e S (Clupea harengus)  50% ", (Hypo
w06 R =0.9776 phthaim ichthys molitrix) (Aristichthys nobilis)
Bo04 ¢ . (Ctenopharyngodon idellus) 80%, 95%
0.2 : . : . : ! 90%'™":  (Silurus asotus) '™ (Pel-
6 8 10 12 14 16 _ a1
£ ¥ Total length (mm) teobagrus vachelli Richardson) ) 100%
5 1
Fig 5 The relationship of total length and mouth width of Siniperca 2 ! 84.0%, 6 !
scherzeri larvae 36.4 %,
3d, 2
3 1 1
3.1 ’
[20] , MR,
] 1) [22, 32] ' H\IR
MR )
(Takifugu rubripes) 16 ,
(2] MR 15.3d ¥ (Gobiogypris ra-
rus) (25 +1) 8—10d>;
, 24.5—25.5 15d ™ ; 2—24
- 9—10d *'; 19 16d; 19
16—17d* (24 +2) ,
, [16) NR 5—6d,  19.5—25
, MR 8d ',
0. 8mm ! , )
3.3

2 ) :



1157

[37]

, (Lates calcar-
ifer)

[38]

[25]

[1] NiY, Zhu CD. Fishes of the Taihu Lake [M ]. Shanghai:
Shanghai cientific and Technical Publishers 2005, 243—244
[ :

2005, 243—244]

[2] MengQW, MiuX Z, YuTJ, etal Ichthyography (modality
and class [M]. Shanghai: Shanghai Scientific and Technical
Publishers 1989, 202—203 [ , , ,

( ). . 1989, 202—
203]

[ 3] XuSS Yalu Siniperca scherzeri [J]. Chinese Journal of Zoolo-

gy, 1965, 7(2): 85—87 [
,1965,7(2) : 85—87]

[ 4] XieCX Thebiological studieson Shennongjia Siniperca scherzeri

[J]. Reservoir Fisheries, 1983, 4: 48—50 [
,1983, 4: 48—50]
[5] WulL X, JiangZQ, Qin K1 Feeding habit and fishery utiliza-

[6]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

tion of Siniperca scherzeri in Biliuhe Reservoir [ J]. Joumal of

Fishery Sciences of China, 1997, 4(4): 25—29 [ s

,1997,4(4) : 25—29]

HanD J, HuJ X, Hong F Camparative studies on the feeding
habit and digestive organs of siniperca fishes of L ushui Resenoir
[J]. Joumal of Fisheries of China, 1996, 20 (2): 97—103
[ ) :

, 1996, 20(2) : 97—103]

Wul X, JiangZQ, Qin K J, etal Studyon the age and growth
of Siniperca scherzeri inBiliuhe Reserwoir [J]. Journal of Dalian
FisheriesU niversity, 1996, 11(2): 30—38 [ , ,

,1996, 11 (2) : 30—38]

Zeng KW, WangQ Y, Gao Y A, et al
and reproductive biology of Siniperca scherzeri [ J].
eries, 2005, 2: 21—23 | , , ,

, 2005, 2: 21—23]

HuY J, Zhou ZM, ZhaoJ Y, etal Faming technique of Sini-
perca scherzeri [ J]. Hebei Fisheries, 2003, 3: 18, 28 [ ,

, 2003, 3: 18,

The study on biology
Inland Fish-

28]
LiuY Q, Miao FT. Ecological co-culture technique of Siniperca
scherzeri in pint-sized reenoir [J]. Resenvoir Fisheries, 2005,
25(4): 51—52 [ )

,2005, 25 (4) : 51—52]
Lai CM. Culture test on Siniperca scherzeri placed in cage and
Mud camp placed out of cage [J]. Inland Fisheries, 2006, 10:
32 . . ,
2006, 10: 32]
Yang X, YangJ F, TangM L, etal
momhisnsof Siniperca scherzeri steindacher and molecular identi-

Intra pecific genetic poly-

fication with Siniperca chuatsi [ J]. Acta Hydrobiologica Sinica,
2007, 31(6): 891—895 [ , , ,

2007,31(6) : 891—895]
Liang X FE Study on Mandarin fish and its culture hame and
abroad [ J].
1996, 23(1): 13—17 [
,1996, 23 (1) : 13—17]
WulL X, ZouB. Mormphological observation on enbryo growth of

Fisheries Science and Technology Infomation,

Siniperca scherzeri in Biliuhe Resenoir [ J].

1993, 12(9): 5—7 [ ,
,1993,12(9) : 5—7]

Peng Z, Zeng KW, Gao Y A, et al

Fisheries Science,

Preliminary study on oxy-
gen conamption rate and suffocation point of juvenile Siniperca
scherzeri [J]. Inland Fisheries, 2005, 4: 31—33 [ ,

, 2005, 4: 31—33]
XiaRL, Zeng KW, WangQ Y, etal The studieson Siniperca
scherzeri fry culturing [J]. Scientific Fish Faming, 2006, 6:
10—11 | , ) )



1158

33

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

, 2006, 6: 10—11]
YinM C Advancesand studieson early life hisory of fish [J].
Journal of Fisheries of China, 1991, 15(4): 349—355 [
, 1991, 15 (4):

349—355]

Hugues PB, Pierre P, Jossph A B. Pattemsof metamophic age
and length in marine fishes, from individuals to taxa [ J]. Cana-
dian Journal of Fisheries and Aquatic Sciences, 2000, 57 (4):
856—869

Blaxter JH S, Hemple G The influence of eggs size on herring
larvae (Clupea harengusL. ) [J]. J Cons Pem Int ExplorM er,
1963, 28: 211—240
Wu ZL. Observation on digestive organ and feeding habit of lar-
val Siniperca chuatsi [J]. Reservoir Fisheries, 1987, 3: 39—43
[ . . .
1987, 3: 39—43]

Xie C X, Xiong C X, Zhou J, etal Development of feeding or-
gans and slective behavior on food of larval Chinese snake-head
fish Channa argus [J]. Journal of Huazhong Agricultural U ni-
versity, 1997, 16(5): 399—407 | , , ,

,1997, 16 (5) : 399—407]
YinM C Feeding ability and growth of the yolk-sac larvae of
North Sea herring [ J].
1991, 22(6): 554—560 [

Oceanologia Et Limnologia Sinica,

, 1991, 22 (6) : 554—560]
ZhengM Q, DingG Z, HuangH S, etal Biological characteris
tic observation on Siniperca chuatsi larval [J]. Joumal of Fujian
Fisheries, 1997, 3: 12—16 [ , , ,
, 1997, 3: 12—16]
WuJdY, LinH R Hisblogical studieson post-enbryonic devel-
opment of the digestive system of Epinephelus coioides [ J]. Jour-
nal of Fisheries of China, 2003, 27(1): 7—12 [ ,

2003,27 (1) : 7—12]
Luo X C, XuTX, Wu ZX, etal Observation on development of
enbryo, larva and juvenile of mandarinfish, Siniperca chuatsi
[J].
19(6): 165—168 [ , , )

,1992,19(6) : 165—168]
Zhang X H, SuJX, YinM C The influencesof temperature on

Fisheries Science and Technology Infomation, 1992,

the feeding, growth and development of larval Siniperca chuatsi
[J]. Joumal of Fisheries of China, 1999, 23(1): 91—94 [

, 1999, 23(1) : 91—94]

Hu X C, Sun G Y. Studieson the development of the digestive
gystans and the feeding of larval, juvenile and young dark sleep-
er Odontobutis potamophila [J]. Joumal of Shanghai Fisheries
University, 1996, 5(2): 75—82 [ ,

,1996,5(2) : 75—82]
Liao Z H. Studies on feeding of Oxyeleotris mamoratus (B leek-

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

er) larvee [D]. Disertation for the master degree Jinan Uni-
versity, Guangzhou 2005 [

) , . 2005]
YinM C Feeding, growth and starvation lerance of the yolk-
sc larvee of siver, bighead, grass and crvcian caps [A ].
Transactions of the Chinese ichthyologic society (Na 6) [C].
Beijing Science Press 1997, 69—78 [

( 6 ). . 1997, 69—78]

Qiao Z G, Chang GL, ZhangJ P, etal Effect of delayed feed-
ing on feeding ability, survival and growth of Silurus asotus larvae
[J]. Joumal of Shanghai Fisheries University, 2007, 16 (2):
130—134 | , , ,

,2007,16(2):
130—134]
MaX Z, WangW, GanlL, etal
aurvival, feeding and growth of Pelteobagrus vachelli larvae [ J].
Journal of Fisheries of China, 2006, 30(3): 323—328 [

Effects of delayed feeding on

, 2006, 30(3) : 323—328]
YinM C Feeding and growth of the larva stage of fish [J]. Jour-
nal of Fisheries of China, 1995, 19(4): 335—342 |
,1995,19(4) : 335—342]
Jiang ZQ, JiangJ G, ZhangB. Studieson feeding and growth of
larval tiger puffer (Takifugu rubripes) [J]. Joumal of Dalian
FisheriesU niversity, 2002, 17(1): 20—24 [ s ,

,2002,17 (1) : 20—24]

WangJW, Qiao Y, Tao Y L. Feedingand starvation tlerance of
the yolk-sac larvae of Gobiocypris rarus [ J]. Acta Hydrobiologica
Sinica, 1999, 23(6): 648—654 [ , ,

, 1999,
23(6) : 648—654]

Zhang X H, CuiL C Relationship betveen temperature and star-
vation endurance of larval Siniperca chuatsi [J]. Joumal of An-
hui Agricultural U niversity, 2000, 27(4) : 391—393 [ ,
2000, 27 (4) : 391—393]

YinM C, Blaxter JH S Cruising eeds during early develop-
ment and starvation of marine fish larvae [ J]. Oceanologia Et
Limnologia Sinica, 1989, 20(1): 1—9 [ ,Blaxter JH
S

,1989,20(1) : 1—9]

QuYJ, LiJE The nutrition and development studieson enbryo
and yolk-sac larvae of M ulletM ugil cephalus [J]. Acta Oceano-
logica Sinica, 1997, 19(3): 102—110 [ ,

, 1997,

19(3) : 102—110]

Hirsi K, ShimH, Yasuhiko T Early larval development of the
sea bassL ates calcarifer with enphasison the transition of energy
ources [J]. Bulletin of the Japanese Society of Scientific Fisher-
ies, 1986, 52(10): 1719—1725



6 : 1159

FEED I NG AND GROW TH OF SIN | PERCA SCHERZERI
LARVAE REARED INCIRCULAR RACY WAY

ZHANGLei', FAN Qi-Xue', FANGWei', ZHAO zhi-Gand’, L IBo', YANG Kai* and DONG Jun-Fend
(1. College of Fishery, Huazhong Agricultural University, Wuhan 430070;
2. School of L ife Science and Technology, Dalian FisheriesUniversity, Dalian 116023)

Abstract: Feeding and Growth of Siniperca scherzeri larvae were studied in function momphology and ecology, and the
grovth model of larvae was established, which could provide biological and ecological data for Siniperca scherzeri larvae
rearing Experimentswere perfomed in the Hubei Qichun Chidonghu Seed Stock Fam fram 3rd M ay to 6th June, 2007.
Adult fish, Siniperca scherzeri, were caught in the Zhelin L ake of Jiangxi Province 44 adult fish Siniperca scherzeri( ¢ :
34, ¢ : 10)whose gonads reached full developmentwere chosen to obtain larvae by artificial propagation at 17: 00 on 4th
May. The eggswere oollected in a circular-racy-way to hatch with slow flov. The hatchery circular-racy-way was main-
tained at temperaturesof (24 +2) , DO (6 51 +1 32) mg/L, COD (4 88 +£0. 94) mg/L, pH 7. 54 +£0. 31, TN
(0.63%0. 27) mg/L and TP (Q 08 £0. 01) mg/L.

82 percentage oollected eggswere hatched at 6: 00 on 11thMay. The newly-hatched larvae were cultivated in a circu-
lar-racy-way for feeding tests From 17: 00 to 20: 00 on 12thMay, 16000 newly-hatched larvae were collected, placed and
cultivated in the other circular-racy-way for starvation tests to measure point-of-no-retum (PNR). At least 10 larvae were
picked fram feeding tests in 8: 00-10: 00 everyday o observe their growth by anatomy microscope (N IKON 94 2Z2800) ,
and the total length (TL) and volume of the yolk sac of larvae were measured in the process of observation W hen the lar-
vae started exogenous feeding and established exogenous nutrition, the growth was observed every 5-6h At last, the daily
rate of growth, the wolume of the yolk sac and the conauming rate of yolk sac of larvae were figured out, and the growth
model of larvae was established The initially feeding rates of larvae were calculated in the feeding tests

The point of no retum (PNR) was defined as a critical time atwhich the initially preying larvae could tolerate starvar
tion The ANR wasmeasured as follovs the initially feeding rate of larvae was daily measured and the maximum feeding
rate was estimated It was FNR when the initially feeding rate decreased  half of the maximum feeding rate, namely,
50% of the starved larvae were too weak to re-gain taking food Therefore, PNR was represented as the number of days
(day-old) after hatched out The wolune of the larva’ syolk sacwas calculated as 4/31- R/2- (r/2) 2, where, R was
the long diameter of yolk sac, rwas short dianeter of yolk sac

Asobserved, the total length (TL), wolume of the yolk sac and diameter of oil globules of the newly-hatched larvae
of Siniperca scherzeri were (4 87 0. 10) mm (n=50), (1 461 +0 172) mm’(n=50) and (O 47 +0 04) mm (n=
50) , regpectively, whichwere reared in a circular-racy-way with slow flov at water temperature of (24 +2) . 12 hours
post hatching larvae could svim flatly fitfully and its pectoral fins had became large markedly. A freely svimming mode
was established at one day post hatching (dph). 2 dph larvee started exogenous feeding and came in the stage of the
mixed nutrition 3 dph larvae established exogenous nutrition relationships completely. The yolk sac and oil globules of
larvae at 5 dph vanished, and the total length of larvae at 15 dphwas (13 72 £0. 76) mm (n=12). In period of growth
of 15 days, the larvae graw repidly in both the stages of endogenous and exogenous nutrition, but slowly in the stage of
mixed nutrition Length increments averaged 0. 59 mm/d The relationship betwveen increment in TL and age in days (D)
was described as TL = - 0. 0004D” + Q. 0283D° + Q 2159D + 4. 9335 (R” = Q 985, n =261). Mouthwidth of lar-
vae increased with itsTL fram 2 1o 15 dph The growth of larvae reached the point-of-no-return on the fifth day or the sixth
day To awoid potential starvation mortality, the larvae had to establish succesdul initial feedingwithin 4 days

Key words Siniperca scherzeri; Larvae; Growth; Initially feeding rate; Point of no return



