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111 bdpssc

WYl (617, KB ) , AR 1200 m*, Jevb
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MR 292 mm x3 mm {4 [ FRT 40 F AR 5 2T i
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Tab.1 The basic culture conditions of A. sapidissima

; ; K L E NS SR
Y 5 il Area/ . . . .
Cu%ltyffft ini d Pon(ﬁlujmber L 2re Depth of water/  Sum of fish stocking/  Stocking density/
> P ; m m A (4/m?)
JEFAMYE Shaded pond 10 5 1 667 1.5 5437 3.26
p
LAY IE Outdoor pond 61 1 200 1.5 3915 3.26
p

1.2.2 H¥EEH

JCHT 10 d FFER B B (1 B2 40% 191
KA RR AT T B M TR R G BR A ), B R 2
K (8:00;16:00) , FEM & LA 2 h &5 Wik, K
WG, Mo L3S EALIFHL 8 ~ 10 hy 54k, RAUES
B, S FATL B[R] 5 SF- B 5 B 2 A~ H 47K 173,24
T3 K B AN K K R o 32 °C B, R o
Bl 4 K o 3 56 ), R ORI 2 9K (81 00;
16:00) , FRFHIRLI M 2017 47 H 18 HH- 45, 5]
2017 4F 11 15 Hes, 4120 d,
1.3 BESHIESFAE

TR A [, 24 3 9 Jo) JBORE — IR, R Uk g b B
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B30 B, 23 AR R(0. 1 em) FIFE 5K (0. 01
g) W i SR A R AR AR T i RE T H
W IR % H i

BT 5045 F Mean + SD 7, 2% i Excel fil
SPSS 19.0 KA S 8155, DL P <0.01 57 [1]
AT Z AR AU G 2% 7 R 50 A 3 TS REAS ¢ K 56
A AT 1 9l 378 7R 38 1 e 3 190 KR R R A
PRI A LA SOIE 1l B 14742 5 B8, P < 0. 05y 22 57
B#F,

G T DR

K SRR W =al (1)

HES# B ( condition factor, CF) .



2 14 Tl AR | S5« I 2t RV E 3 1t 398 S 5 SR U B A £ o ) A LA 22 57 163

C,=W/L’ x100% (2)
75 5 Z 80 ( coefficient of variation, CV) :
Cy = S,/X x100% (3)

PR KA B 2K R (body length specific growth
rate, SGRL) .
Lyer = (InL, —=InL,)/(t, — t,) x100  (4)
PR 5 45 8 A KR (body weight specific
erowth rate, SGRW)

Wen= (InW, =InW,)/ (1, —1,) x100 (5)
s Lop MR KR E A KR, % /ds Wy R A5
RPE AR, % /A LR, em; WAL,
23Sy NPRIERE ; X S F3ME ;0 J2 3708 H %, dsa b
HRIE AL

2 RS0

2.1 &£KIiFR

F L 1 ] SR T b 3R A L AR Ak 5 T b
F A A SRR S8 1 b A 3 2 B S /N i
Tt I, FLR BT 34 7K A e 7R AR A i R A A1
T MYE (£ 2 ~3) o BT LEREL, S50 H ik
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KR 2.02 %/d F13.59 % /d, (45T
H K Z 0 4.30 %/d Fi 8. 69 % /d, i 5t Fil
PR R BT 1 A 5 2R K SR B B SR A H IS 1S
A TR (R 2 ~3) o i It I8 700 30 7 9l 33
(A ER e LR B B o il R 16 ~ 79 d (M4 i
EHERR K178 %/d~3.09 %/d) F116 ~92 d
(KRR EE R A 2.83 %/d~4.77 %/d),
Bt f Fa T T A A A G0 1G9 B < S 1T b 0 R 3
T Y W ) A AR BT o R e AR K 34 R 0. 95
%/d~1.59 %/d #10.31 %/d ~0.82 %/d,

223 120 d P FRFH, 0 L ) AR 2 iR
KA A F] 12,20 em F123.48 g(£2), 41
HREK: 276. 65 % F13 207. 04 % , 11 5 L 3 (1)
FPP AR A T ik 5] 12. 46 cm 1 26. 53 g( 3%
3), 4K 284, 57% 13 636.62% . 75 B
W1,7E57 d(9 F 13 H ) Hif, #iH 3% (9 35 Yl i £
TP 287 R R R BT o 2 K T B i Y s SR AE IS
W, 7E79 d(10 A5 H) Ja, MR (£ 2 ~3,F
2 ~3) o It R I T A 1) R B 2R 430

N 75.50% A 81. 02% , Wit 11 3t 3 1) 4 A A KX
(1.22) iR T HERT LA (2. 04) .
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FR¥E HH] Culture date/ (Month-date)

a. WEEBYE 2R s b T E T K o WP B b
oKl s d. BT E o KIR
a. outdoor pond in the afternoon; b. shaded pond in the afternoon;

c. outdoor pond in the morning; d. shaded pond in the morning

B 1 s AitiEFE s i E R IR R
Fig.1 The water temperature changes

of outdoor and shaded ponds

T RS 2 T 0 2 T 9l 3 7 A 1) 95 M
fie$ > A e F T 6 B AR AR X RT3 R 3 A B B, B
Fo R A SR AR i 22 B B T B R A iR
F0 o ) A6 B A 5 (1. 90) , B 5 b RS B A
— ARG BRI [ i AR AE 5T ~79 FRAEH
(9 H 13 H—10 J 5 H ) AL BE B A-21056 — 5
ST EE 730 Ry 1,52 ~ 1,66 (i1 St 3% ) Fil. 51
GEERFHLIR) |, 10 /5 B & 772 58 H % 38, o 5 e
T P 20 NI, BRRZE R (11 H 15 /), #fh
{14 R B B AV, 430 A 1. 28 (il I 3 3% ) 0 1. 35
GEBTHIE) , k2 ~3,
2.2 BKEFRENKER

PRt 3 % A 5 U B >4 A R A (R K 5 1R
JREH R R RRBER (W =al", R >
0.99, P<0.01,n =300), Jr #0451k W =
0.023 1L*™* (il 1T 3, /& 2 Hoa) fil W =
0.020 41> " CHEWIME, 2 i b) , A 5 R
ab AEE T, H b WA T3, 2K A K
BT AR BRI K
2.3 —fgaEKE

W 113t 378 0 S0 1 L 3R 7 G S DI S Y 4 £ R
AR BEFRAE H 51 5 PR K e &, i
435SR L =0.068 9r +4. 138 3 ({11 HIE, R >0.97,
P<0.01, n=9)F1L=0.081 8 +3.193 4 (3R
HidE R*>0.97, P<0.01, n=9) , i Fim HLk
AT 73.25 d(9 H 29 H) , WK 3,
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Tab.2 Phase growth of young fish A. sapidissima cultured in outdoor pond(n =30)
EOKIR AR RY " e i K E (HEREE
H AL e Interzone CV of Body length/  Body mass/ Condition factor/ R IR
Date Culture day/d  temperature/  temperature/ ) % SGRL/ SGRW/
< % o 8 Y (%/d) (%/d)
7-18 0 3.24 +0.51 0.71 £0.35 1.90 £0.20
8-02 15 32.92+£1.79 5.45 5.55 +0.63 2.61 £0.91 1.47 £0.17 3.59 8.69
8-16 29 31.76 £1.57 4.93 6.44 £0.47 3.97 £0.88 1.46 +0.10 1.06 3.01
8-30 43 30.92 +1.87 6.05 7.45+0.67 6.03+1.79 1.41 £0.11 1.04 2.98
9-13 57 27.66 £1.55 5.62 8.43 +£0.73 9.29 +2.42 1.52 £0.10 0.88 3.09
10-05 79 24.15 +£1.50 6.22 9.36 £0.69 13.75+3.11 1.66 0. 15 0.47 1.78
10-18 92 21.73 £2.32 10. 67 10.49 £0.78 16.46 +3.57 1.41 £0.10 0.88 1.38
1101 106 18.88 £1.51 8.01 11.36 £0.79 20.55 £4.28 1.38 0. 11 0.57 1.59
11-15 120 17.16 £1.07 6.25 12.20 £0.63 23.48 £3.92 1.28 +0.09 0.50 0.95
xR3 EWHHIEEMNMYEEMEMEEK
Tab.3 Phase growth of young fish A. sapidissima cultured in shaded pond(r =30)
X ) oA 1L7 N=| yH BF AR Eq/“’ " . - . +/—‘—» =% +,-‘~
gonpg  PTEUKEREERREC pa pammn e ERIPE S IRTMEER
H % Culture dav/ Interzone CV of Bodv leneth/  Bodv mass/ Condition factor/ AR H R
Date b urg o temperature/  temperature/ ody feng Oy mass on “(:; actor SGRL/ SGRW/
C % om & ? (%/d) (%/d)
7-18 0 3.24 +0.51 0.71 £0.35 1.90 £0.20
8-02 15 30.30 £0.54 1.78 4.39 +0.58 1.35+0.59 1.48 £0.20 2.02 4.30
8-16 29 29.91 +0.61 2.05 5.26 £+0.87 2.27 +1.31 1.40 +£0.21 1.30 3.71
8-30 43 28.75 +£0.67 2.34 6.64£0.92 4.42+1.66 1.45+0.14 1.66 4.77
9-13 57 26.26 £0.70 2.65 7.91£0.89 7.77 £2.65 1.51 £0.10 1.25 4.03
10-05 79 22.98 £0.72 3.15 9.73 £1.08 14.47 +4.86 1.51 £0.08 0.94 2.83
10-18 92 20.67 +1.69 8.18 11.61 £1.11 22.64 £6.27 1.41 £0.06 1.36 3.44
11-01 106 18.78 +1.31 6.98 11.71 £1.42 23.64 £8.58 1.40 £0.13 0.06 0.31
11-15 120 17.15 £1.07 6.23 12.46 £1.00 26.53 £6.02 1.35+0.15 0.44 0.82
45 14
400 (@) y=0.023 1x7¢ . (a) y=0.068 9x+4.138 3
- R=0.992 7 b - R=0.979 4 b
% 350 (b) y=0.020 4x>®3! ; g 121 (b) y=0.081 8x+3.193 4 4 _s
2 R=0.991 8 ~ R=0.987 1
g 30 <=
ey
% 10
> =)
o [}
o —
m
S 8
i <
W =)
& w 6
&
0 4f
2 4 6 8 10 12 14 16 [ &
K Body length/cm 2020 40 60 80 100 120

2 HyOtiE(a) FEREYE (D)
FEENMYFEMERSERENXR
Fig.2 The relations between body length and
body mass of young fish A. sapidissima cultured

in outdoor pond (a) and shaded pond(b)
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FFH# Culture time/d

3 HHtYE (a) FETEYE (D)
FrTE N Y F B TR KR Kt 2%
Fig.3 Growth curve of body length of young fish
A. sapidissima cultured in outdoor
pond (a) and shaded pond(b)
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W T S 34 7RSS A it A 7 A S UM i e R 7 A
R FESRE 0 S R R &R, R
% W=0.0007 ¢* +0.106 0z +0. 607 0( i 73t
P R*>0.97, P<0.01, n=9, 4 a)f1 W=
0.001 3¢ +0.088 4¢ +0.389 6 (M, R >
0.97, P<0.01, n=9, K/ 4 F b)), By R iHh

AT 61.92.d(9 A 18 H) ,ILIA 4,

35
(a) y=0.000 7x*+0.106 0x+0.607 0

30 R=0.998 3
(b) y=0.001 3x*+0.088 4x-0.389 6

b e

R=0.970 0

N
53]

DN
(=]

{5 Jfii & Body mass/g
— —
S o

[52]

e

il
0 20 40 60 80 100 120

FEHE® Culture time/d
4 HAMmIE(a) FETHELIE (D)
FREEMNN Y EEMEREMNERKMLE
Fig.4 Growth curve of body mass of young fish

A. sapidissima cultured in outdoor pond (a)
and shaded pond(b)

2.4 FHEFHESERER
SR FHBCR AR ¢ K258 b A i 11 b 378 03
BT A FEAR 028 5 AR BT« LT iR KR

AR5 Z R (6.65% ) BB iR T (P <0.05) it
P (4. 17% ) , A s 5 A AR AR Jo ) 2 S
ZFE (o900 7. 90% Fil 24. 30% ) ¥ g E AR T
(P <0.05) R I8 (435 11. 97 % F136. 63% )
(F4,1805) , BEHT it % R 5 Y 5 N i 24 4F 11
ARG T 28 1 0t 99 A R R, MU B 05
WEC T L 39 £ o 19 JIES 3 2 S AR A (8. 07% ) 5
BiibIE R (9.27% ) 227 A RFE (P >0.05) , i3
4 FE S
70
60
50
40
30
20
10
0

BREAY

Coefficient of variation/%

7-18 802 8-16 8-30 9-13 10-05 10-18 11-01 11-15
FHEHBA Culture date/ (Month-date)

a. JERAHBIE (5T 78 57 R A b I vl 3 A B S R

c. MERABIE A S R B d. i E A R S R A

a. the body weight of shaded pond; b. the body weight of outdoor

pond; c. the body length of shaded pond; d. the body length of

outdoor pond

5 ENMYFEMEKIERETRAHTUER
Fig.5 The changes of coefficient of variations of

young fish A. sapidissima body length and mass

F4 HOBEEROEFEZNNSEFEMNTRREY

Tab.4 Coefficients of variation of young fish A. sapidissima cultured in outdoor pond and shaded ponds %

IR 5 Hh I KR (ESS [NpiFs A BE
Culture pond Water temperature Body length Body mass Condition factor
i 3% Outdoor pond 6.65 +1.86° 7.90 £1.81° 24.30 +5.72° 8.07 £1.65°
JEYT MY Shaded pond 4.17 £2.54° 11.97 +2.65" 36.63 +10.56" 9.27 +3.68%

AT P EA R/ NS TR B R 257 B3 (P <0.05)

Notes: Mean values within a line followed by different letters were significantly different (P < 0.05)

3 it

3.1 FRENEFERKXER

W I RS 0 Tt 3 77 50 1 5 DN S 24 4K (0 %) £
P AR R S R (W =al”) iy b (EHI%E
/N 3 (43510 2.786 4 F12.843 1), 15036
YN 4 £ B B A A K I PR T A B o AR 5 T
EFRAE 1T IR T fRIRAE 0 ~3 W b {H
Bk T 3 (48R 3. 260 60 f1 3. 057 4 ~
30111 31) 0 5 P i 7 ok e A £ B B K

AR IS T i AR G, H I T DA I, A
AL R R, SR GE 55 DN 4 £ R A Kl
L[ T A i G R S R € R N = = N SRV
Poo XAFA B EIAE R A B 4t
WrBeb (HZ/NT 3 R b (3T EE KT 3,b
(BLBEAR K O HE T 1500 5 2 T B A TR i B A 4
IR b kT 31 XEE AR £ a2 b
it b A5 BHIE S - 408 B 81 ( Cyprinus carpio ) (&
YLH i ( Mylopharyngodon piceus) . P4 )1| I i & 0
il 1 ( Coreius guichenoti) 44t ( Coreius heterokon)
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A7)
3.2 —MAEKE

F A A JE AT Y AR A O R 22 AT R
Von Bertallanffy 4: < J7 FE4U &, H BB IR 15 R 4F 2L
SRR A 2 KA — B B O R LA
WA —EIE G, A0 - 4t f Beal A= i R S it 2
SR AR S I — AR A A, TR A R T R 4R B0
B R R R KR
B s =R A S FRA S YN B K R Y
WFFE FRRUESE T B3R W 55, ] Von Bertallanffy 4=
KO R Re A ar M dUL & 1) A 37 58 1) 5% ) il ] 4
(0 ~3 ) A U 5 i FE AR B S , e 11 s
O Tt IR R B Y S D i > A £ R (O 1% ) AR A R A
ANidi G M Von Bertallanffy A &7 F R85, HAK
K AR — IR AE BB A A 5T 1 A2 KR
TRRE A, B3R R A RO (R >0.97,
P<0.01),
3.3 MiEREK

FRIHAIHA (0 ~ 15 d) , 5 P s 21 45 £ Fofr 1 20
TREREUAR G, AR A BT B 1 R A R0
2.02 %/d~3.59 %/d f14.30 %/d ~8.69 %/
d, 42 B TR 55 Y i 4 £ B0 5 1 ek 28 R0 %
FE R B, 75 25 N BE &, i SR A
R R PR A [B] A 55 8RR, TR M S, Tt
PSR, BE B R I, I Se Y B3 B e , A1
FITETRC W30 B AR G o X b Rb B2 A K
S BEAESEUN Y 1 0% £ R by [l BEK e i e A
LI TR R0« 36 PN B il 5 A e 1t v &
FRFH BB KA N, A A X 52 B, 2475
AMIE IS  FRFE R B b, A BAME I
(RIS, 3 A R G AE At 2 bt A7 R B, 402 3K IR
#2 ( Huso dauricus) 2h 5% )5 20 d N 2K fii
[ 4 E AR K R, i 7. 67 %/d ~
7.88 %/d F12.40 % /d ~3.29 %/d, b FHREA
KB Be s anh £a ( Brachymystax lenok ) HE4fj
TEFR ARG 0 O 5 B9 20 d) g B4R A
TR AR K R s, 0l 127 % /d Al
6.97 %/d*,

FRAE 4 Ol 3% 16 ~ 79 d, B L O
16 ~92 d) JEYH it i b T AR A A I, SE U >4
RIS S, 200 15 d By3E N, IF RS
DT I R R PR BT, BT AR E AR K By
B R, A8 0 3t 3 30 2 20 17 Yt %, 7 At A0
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(i) 79 it % P 7K JRLAE 20 ~ 30 CHEHEI Y, 38 5 26
DR &)y £ g A= I b3 RS R S 34 ) £ {4
R E R AR 1. 78% /d ~3.09% /d I
2.83%/d ~4.77%/d, MG 5 Ik G 4 fh 1
RIAWARA L Gy RIS G A — I FMEA K,
B J b FARE A K B B R 21 ~ 50 d Yk
T A KRR E AR, 25% ~2.21% 2 41
fi £ ik 4y f0 A 2R L B < WIS & i 1 B D
AR, B R AR AR KB B, iR IS 20 ~
153 d PRI IR ot o R e A= 1 8 4 Sl R e 7
0.85 %/d~0.99 %/d F12.48 %/d ~2.88 %/
d[25] 3

FRAE a0 iR 3 80 ~ 120 d, 58 B b 3%
93 ~ 120 d) , Syl fa Ff A K A ZEE G K B
W I RIS T e 3 Y e A A BT R R E A K R 40l
$50.95%/d ~1.59%/d F10.31%/d ~0.82%/
d, X AT 5 E AR A R R (15 ~20 C) A K,
TR K TR i T 5% I 6 0y 0 5 £, DT FARAIR T
A R, ISR 5 A0k 0 HE 4 £ AR D
ARt E Ve KPS (HAKIRTE 7.1 ~7. 8
CH, G A KB W 2%, iSRG 154 ~336 d
DAL A R o A A K 3 e IR, 43000 0. 31
%/d~0.36 %/d F11.05 %/d~1.26 %/d>
3.4 BKEBEEK

MANFKIR AT T 2R A IS EYE I, R
K sz 2N P00, o BA ORI sl R AR A R
KR I T e 232 AR BRI 8, 2R
R PRI S AL, e ST T . T
GRS B R Y I 7 B A R o v R
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Growth regularity and difference of young fish American shad Alosa
sapidissima cultured in outdoor and shaded ponds

SHI Yonghai, XU Jiabo, LIU Yongshi, DENG Pingping, XIE Yongde, ZHANG Haiming, YAN Yinlong
(Shanghai Fisheries Research Institute, Shanghai Fisheries Technical Extension Station, Shanghai 200433, China)

Abstract: The American shad (Alosa sapidissima) is an anadromous fish species with ecological importance
along the east coast of North America. At present, it has a potential for aquaculture in China because of its
commercial importance and high market value. To evaluate and compare the growth regularity and difference
of young fish A. sapidissima cultured in outdoor and shaded ponds, the standard length and body mass of
young fish A. sapidissima (n = 600) cultured in outdoor and shaded ponds were measured. The results
showed : The relationship of body length and mass of young fish cultured in outdoor and shaded ponds could be
described by the power function (W =aL’, R* >0.99, P <0.01,n=300), the values b were close to and
slightly less than 3 (2.786 4 and 2.843 1, respectively) , and the body length grew slightly faster than the
body mass. A leap-style compensatory growth reaction was found in young fish at the beginning of the culture
experiment (0 —15 d) , and then the body length and mass specific growth rates (SGR) of young fish steadily
declined with increasing culture time. The relationships between the body length of young fish cultured in
outdoor and shaded ponds and culture time could be described by the linear function (L= at + b, R* >
0.97, P<0.01, n=9), the intersection point of two straight lines appeared at 73.25 d ( September 29 ) ;
Nevertheless, the relationships between the body mass and culture time could be described by the quadratic
function (W= at® +bt + ¢, R >0.97, P<0.01, n=9), the intersection point of two curves appeared at
61.92 d (September 18) ; at the earlier stage of culture experiment, before 57 d ( September 13) , young fish
of outdoor pond grew faster than shaded pond; at the later stage, after 79 d (October 5) , the reverse is true.
The food coefficient of outdoor pond (1.22) was lower than that of shaded pond (2.04). The coefficient of
variations of young fish body length and mass in outdoor pond was smaller than that of shaded pond.
Therefore, the adaptive capacity for high temperature of young fish A. sapidissima is better than adult fish. It
is suggested that: the young fish A. sapidissima should be cultured in outdoor pond, and then adult fish
should be cultured in shaded pond.

Key words: Alosa sapidissima; young fish; growth; outdoor pond; shaded pond
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