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Growth Characteristics of Cultured American Shad Alosa sapidissima
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Abstract: The American Shad (Alosa sapidissima) is an anadromous fish species with ecological importance
on the east coast of North America. At present, it has a potential for aquaculture in China due to its
commercial importance and high market value. To evaluate and determine growth characteristics of A.
sapidissima, we measured the standard length and body weight of industrially cultured A. sapidissima (n =
217) (the basic culture conditions were shown in Table 1). The results showed: The relationships between
body length and weight could be described by the power function: W = 0.8062 > 10-°L31118 (n = 122, R? =
0.997 5, P < 0.01) for female (9); W = 1.0047 x 105139574 (n = 125, R? = 0.997 5, P < 0.01) for male (&) (Fig.
1), those values b all were closed to 3, this means an isometric growth; There were three stages in the growth

of female and male (Table 2): Fast growth stage (0* age), the specific growth rates of body length (S.) and
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body weight (Sw) were 63.54%/a - 165.49%/a and 512.37%/a - 519.15%/a, respectively; Steady growth stage
(1* age), the SL and Sw were 44.85%/a - 48.05%/a and 110.15%/a - 126.48%/a, respectively; Aging growth
stage (2* age), the S. and Sw were 4.13%/a - 10.29%/a and 32.16%/a - 61.30%/a, respectively. The condition
factors of 0-age and 2-age fish were significantly lower (P < 0.05) than that of 1-age and 3-age fish (Table 2).
From the beginning of 2-age, the condition factors of female were significantly higher (P < 0.05) than that of
male (Table 2). The females grew faster than the males. The growth of intensively cultured A. sapidissima
was in a constant speed which can be described with von Bertalanffy equation: L; = 467.92 (1 - 05748 (t+
01710)) (Q), Ly = 389.21 (1 - e0.7374 (t+01978)) (3 (Fig. 2); Wy = 1637.72 (1 - 05748 (t+01710))3.1113 (9), Wt =
834.08 (1 - 07374 (t+07189))3.0574 (3 (Fig. 3). According to the growth, the body length growth rate equations
of female and male were dL/dt = 268.96 05748 (t +01710) (Q) and dL/dt = 287.00 e0-7374 (t + 0.1975) (1),
respectively (Fig. 4); the body weight growth rate equations of female and male were dw/dt = 2928.86 05748
(t+01710) (1 - 05748 (t + 0471021113 () and dW/dt = 1880.466-07374 (t + 01975) (] - 07374 (t + 0.1975))2.0574 (7))
respectively (Fig. 5); the acceleration growth rate equations for body weight of female and male were d?W/dt?
= 1683.51 e-0.5748 (t + 0.1710) (1 — e-0.5748 (t+ 0.1710))1.1113(3.1113 e-0.5748 (t +0.1710) _ 1) (9), and dZW/dtz = 1386.65
07374 (1+01975) (1 - g-0.7374 (t+0.1975))L.0574(3 0574 07374 (t+0.1975) — 1) (), respectively (Fig. 6). The inflection
points on body weight growth curve of female and male were 1.517 8 a and 1.224 7 a, respectively (Fig. 6);
They belonged to the inflection points of sexual maturity. Before inflection point, growth was faster; After
inflection point, especially after sexual maturity (2 age), the growth rate of the 2* age fish was decreased

obviously; Meanwhile, after the breeding season, the 2-age fish die largely. Therefore, 2-age A. sapidissima
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should be sold in the commercialization industrial aquaculture.
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Table 1 The basic culture conditions of Alosa sapidissima

RS (LSS R FRIHE TR S IR SRERES
Age (a) Body length (mm) Body weight (g) Breeding density (ind/m?) Feed model Feed diameter (mm)

0*(0.08 ~ 0.33) 40 ~90 0.88 ~ 12 18 ~22 0 1.8
0*(0.33~0.75) 90 ~ 170 10~ 80 18 ~22 1 22~26
0*(0.75 ~ 1.00) 160 ~ 210 60 ~ 135 8~10 2 33~38
1*(1.00 ~ 1.50) 210 ~ 275 135~ 300 5~8 3 50~55
1*(1.50 ~ 2.00) 275 ~ 340 300 ~ 500 4~6 3 50~55
2*(2.00 ~ 3.00) 340 ~ 365 500 ~ 800 2~4 3 50~55
3(3.00 ~3.16) 360 ~ 370 700 ~ 1 000 2~4 3 50~55




4 3 FEACHESE: FEFH I P 0 AR Kk « 641 -

MR, BLP>0.05 AKRFEZER: @irhH
ik (P<0.01), #L&H von Bertallanffy £+
TiIEAEKSH

BT AN BKEERELRW=
al®; PE#FE (condition factor, C) C = (W/L®)
x 10°; von Bertallanffy £ K 77 2 (von
Bertallanffy’s growth equation) (von Bertallanffy
1938) L= L. (1-e*t-0) ) , Wy=W. (1-
ek ) b, =Inb/k + to; FAKFFELERKE
(body length specific growth rate, S.) S = (InL;
- InLo) / (t2 - t1) x<100; R HFFE A K2 (body
weight specific growth rate; Sw) Sw= (InW; -
InW1) / (t2 - 1) x100; A, L 2K (mm),
WA (@), Lo We 53 2T A4 AT 1E
IAEE, t AR (), to BB A Kl R (),
to A K AR (@), k BEKRE, a. b
W

2 ZREST

2.1 HERKFEARFEMR

T ARG e PN i e A £ P R AR AR I R
B OB B (36 2). OIS bR A K. M
HEfA AR RER A KR RS, AN
163.54%/a ~ 165.49%/a Ml 512.37%/a ~
519.15%/a; 1" AfRE A K. 1R, AEER;
EA K F BN 44.85%/a ~ 48.05%/a FlI
110.15%/a ~ 126.48%/a; 2k EKZE . ik
kK, mEREEKERIK, 208
4.13%/a ~ 10.29%/a F1 32.16%/a ~ 61.30%/a. 3
DGR | £ ) ] A AR A L 1) SR BN 25 1
K (P<0.05) (£ 2).

1 W TRME ARG At iR, HA B
Z5 (P>0.05), H2 @I, MK
PR I B AR R (P <0.05). MIFRE4
FERE, M AEAEKI B, RE
R AR KA By, U R AR KR T
Mt (£ 2),

2.2 JEWE
T AR 75 5 I i s A I o 2 K 2

WS E R FEAENL (P < 0.05), 0#F2#kH
(R ESRE FE b 1 8 A 3 W4 fa 1) 2 251K (P < 0.05);
M2 BEFFUG,  F75E 5 N A £ 10 ISR T 2
T (P<0.05) (£ 2).
23 HKEHERXRR

T ARG 5 YN i A £ (1) AR S R L3
SRR KA (W=alb), #: W=0.8062
x10°L3113 (n=122, R?=0.9975, P<0.01);
T W=1.0047 x10513%7 (n =125, R2=0.997 5,
P < 00D (K1), bz 3, S m
PIRSEHAK, RMAKAAR R SEA K
24 —RAEKE

K H Walford 1 ElVEA R 2 H Tk
KAFEARII A K L, AR SR K AR E G R
SHEF WA E Wey AKEE 2R In (Lo -
L) =-Kkt+InL- + kto JesRGAK R 5 Kk 1H,
ML ART t=0, RKEHBEKSETE
I EERY to, $BLA ) A0 37 0 S I fi s A £
] von Bertallanffy £ K 5 fEA4: K.

WE: L= 467.92 (1 - e05748(1+01710))  ([&]
2) , Wt - 163772 (1 _ e-0.5748 (t+0.l710)) 3.1113 (l‘gl
3)

ME: L= 389.21 (1 - e07374(t+01975))  ([&]
2) s Wt =834.08 (1 _ e-0.7374 (t+0.7189)) 3.0574 (l‘g]
3.

T Ak 375 5 U i M e 76 A AR K il 2%
TR AR, BRI, & &
KWEAE Lo AR E A K RN — 2% B
Pirl () AXFRS i W 72 1) S Y
Bzt . HHHAARRKAASE A K7 R TR & 4
AR EIR AR, 50T R I B 2 (R 6
KRR REEZS (P > 0.05), K
4 H K von Bertallanffy A& K 75 F2 A8 B f- AR B0
S YN HERE B ) AR KRR (B 2, 3. FAk,
von Bertallanffy A K77 fE b, F7 5 5 I fiff e £
G i KKK ANA .(467.92 mm F11 637.72 ¢)
B S5 LU A £R ) (389.21 mm 1 834.08 g) K, T
YRANTH] EDIE T M £ 2 PR £
2.5 AEKHEBERINERE


javascript:void(0);
javascript:void(0);

© 642+ Y2 & Chinese Journal of Zoology 52 %

£ 2 FREFMNMBBRAEK

Table 2 Phase growth of cultured Alosa sapidissima (n = 30)

, / ot R e HRE KR o
Vi i W oty g sptic By wei gt e
i it 0,

Age (a) Body length (mm) Body weight (g) growth rate (%/a) growth rate (%/a) Condition factor (%)
0 41.29 +4.06° 0.88 +0.28% 1.22 +£0.152

Q 216.07 +15.56A 158.88 +37.69" 165.49 519.15 1.55 +0.12¢A
1

4 211.90 +11.83% 148.46 +24.56" 163.54 512.37 1.55 +0.11¢

Q 349.35 +£19.57°A 562.82 +£74.97°A 48.05 126.48 1.32 +0.13A
2

4 331.84 +£11.99% 446.66 +44.97°8 44.85 110.15 1.22 +0.11%8

Q 387.20 +13.50%  1038.91 +137.649% 10.29 61.30 1.78 £0.139%
3

4 345.83 £19.92¢ 616.07 +121.5298 4.13 32.16 1.47 £0.10°8

RN FESIBIEIREARF NG TR, JORE R EAFEFER SRR EER (P <0.05); FSEBHEREANFEKRE 7, FORE—
R AN 2 MR R ZER (P <0.05),

Mean values within a line followed by different lowercases were significantly different (P < 0.05) at different age in the same sex; Mean

values within a line followed by different capitals were significantly different (P < 0.05) at different sex in the same age.
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Fig. 1 The relation between body length and body weight of Alosa sapidissima

Sk K . REA KRR S5, e 1880.46 07374 (t+0.1975) (1 - g0.7374(t+0.1975)) 20574

R REAKEE TR (K4, 5 . SR E KRR I S8, AR E
JME: dL/dt = 268.96 05748 (t+0.1710) . q\\/dt = ERKIEE R (F6) .
292886 e-0.5748 (t+0.1710) (1 _ e—0.5748 (t+0.1710)) 2.1113; [ﬁﬁ dZWldtZ — 1683.51 e-0.5748 (t+0.1710) (1 _
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javascript:void(0);
javascript:void(0);

4 KRS FRIE S I ) AR AR <643 -

500 r

400 -

300 -

200

£ Body length(mm)

Oy K

100 -

0 1 2 3 4 5 6 7 8 9 10
R Age (a)

B2 FREFMEmAKEK L

Fig. 2 Growth curve of body length of cultured

Alosa sapidissima
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Fig. 3 Growth curve of body weight of cultured

Alosa sapidissima
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Fig. 4 Growth rate curve of body length of cultured

Alosa sapidissima
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