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#1 TREFERBEEFAS RIBHFHEK
Tab.1 Mean body length of M. rosenbergii of each stocking density groups for different culture days

FEHH % JE/(Jé/hm?) culture density

FEIHRHUd

culture days 7.50%10° 12.75%10* 42.00%10* 97.50x10*
15 2.459+0.477 2.353+0.349 2.273+0.431 2.359+0.439
25 3.362+0.395° 3.183+0.493" 2.790+0.558° 3.00040.558"™
35 4.139+0.515° 3.744+0.682° 3.71340.663° 3.583+0.580°
45 5.364+1.148° 4.669+0.706" 4.562+0.680" 4.118+0.839°
50 5.472+0.898° 5.080+1.002° 4.403+0.784° 3.911£1.062¢
80 7.497+1.226° 7.064+1.281° 6.528+1.223¢ 5.723+1.248°

e FATER LRSS AT R 9307 RN M L ) 22 57 5835 (P<0.05), T [+

Notes: no same superscript lower-case letters in a line data mean significant differences (P<0.05), the same below

®2 BFREEEASRBMGHFEYLR

Tab.2 The culture results of M. rosenbergii of each stocking density group

FRH % FE/(FE/hm %) culture density

FEFARHd
culture days 7.50%10° 12.75x10" 42.00%10° 97.50x10*
KA R BUY% CV 50 16.47+2.65 18.00+2.15 20.11£7.09 25.36+5.81
80 16.21+1.23° 17.89+1.43% 18.60+1.17* 20.59+2.67°
V¥ 5 /g average body weight 50 4.120+2.501° 3.316+2.182° 2.077£1.274° 1.614+1.254°
80 11.484+5.469° 10.017+5.322° 7.328+3.971° 4.900+3.391°
8 R K3 /(%/d) SGR 50 2.515+1.088" 1.969+1.365" 1.114+1.173¢ 0.11542.042°
80 2.860+0.766" 2.655+0.824° 2.252+0.838° 1.669+0.922°
JIEH 3 /(g/em’®) CF 50 0.707+0.293" 0.600+0.280° 0.44120.178° 0.358+0.208°
80 1.451£0.522° 1.328+0.526° 1.048+0.422° 0.778+0.379°
17415 /% survival rate 50 84.5£2.16 83.79+6.84 78.37+3.79 71.48+12.68
80 74.51£6.77° 73.76£6.50° 67.15+3.94® 56.96£9.96°
HAT PR /(g/m?) specific yield 80 64.27+9.34° 99.87+2.84" 268.80:+43.80° 265.73+35.80°
FrEEAME, A ER. P B AL A () 5% B I 1] 2% 40T 000 4K o g 3 i
22 FRETEWNBRBIMK, AEE5% FEAE (F4), FRA10d, PR 18 5 T BE % T 1

M/, B IR R BRI G I, A& LY IR
T I A i Sl o gk R 20 O, HL AR [ SR
ﬁﬁﬂié‘ﬂl SPET L % TR R A S5 ek 1 580 Ak 2
A R PR AR T S A

PN BN A

1 2 [T AR B K (L, em) 5 37 51 K EU(D,
d), WBiHE (W, g)5 L] [u] 75 3] 25 55 3 41 L-
DZAE T J5 7 (0=0.05),  W-LI¥ % oA &5 1n] 9 77 7

(0=0.01)(33). #5 %4 L-DIlF B Aw-LE 23 FEEER B RIBI AR 5L F0 %
7R R TS E DI e RO RE, MU,  RA BHIRIE
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AN HE MR RO R, N R
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®3 ZERBEFEASRBMGEK, FRE. FEXBHEEEMNEESE
Tab.3 The regression equations of body length, body weight and culture days

of M. rosenbergii of each stocking density group

L-DIR| )= J5 72 W-LIRJA 752
FrAH S FE/(J/hm’) regression equations of Z-D regression equations of W-L W-DRZTTTE
culture density J772 equation 2 7% equation 2 relation equations of W-D
7.50%10* L1=0.080D+1.314 0.988 W1=0.0131°>" 0.994 W1=0.013(0.080D+1.314)>"
12.7x10* L2=0.074D+1.235 0.997 W2=0.01313%% 0.992 W2=0.013(0.074D+1.235)""
42.00x10° L3=0.067D+1.224 0.990 W3=0.0151°22 0.993 W3=0.015(0.067D+1.224)">"
97.50x10° L4=0.054D+1.444 0.974 Wa=0.0151°2" 0.990 W4=0.015(0.054D+1.444)*"

0.30 [ = 7.50<10%nd/hm® 1,=0.0 036 (0.082D+1.28) 4 1=0.989 R AR HE R AR i /N 308 % IR IR A4+

> 12.75% 10%ind/hm? V,=0.0 034 (0.075D+1 20) % 12=0.990 i . n -

< 42.00<10%ind/hm? V. =0.0 034 (0.068D+1.19) *** *=0.989 Y{E)[A] 22 57 0. 25 (P<0.05), 1M [R]85 B 21 Mk Jffe iR S

£ 97.50%10¢ind/him® ,=0.0 027 (0.055D+1 42)" " 10,983 X )
>10indhm’ 1,=0.0027 (003D 527 PR 1] 6 22 5 (P>0.05), {H17.50x10°F2 /hm>41 i

IS 2 K B AR R 0.392 em, 7 58 95 B Ok,
2% S A0, B2 97.50x 10 /hm?it,  HfEER
SR K FE HERR /N0.123 em., %35 B8 40 % 1V I
0 — : PRI oAk b B R, R T R R A 5

) J”_;;;. sl de h T BUMEGES). IS, 7.50x10'5 1275108 mm’

time YA FERURAM 4330 BR6.67% 53 33%,

Bl SFEREASKIANGRERERES A PR AR 15-25 d, R AR ELS-35 d,
FRFE R B K R 2 75 25 BE L FRAF1S doR 1 BRI A A 1A, 52

Fig. 1 The curve of body weight gain rate and culture F45 dif, {X97.50x10° R /hm*4d #F LB IF K T4
days of M. rosenbergii of each stocking density group P, TIHA3HE ., T, FErhss

R4 BFEEAARFERYN T KIBL A RE R NER

Tab.4 Body weight gain acceleration of M. rosenbergii of each stocking density groups for different culture days

JHH E/(/hm ) FIRBUA time
culture density 10 20 30 40 50 60 70 80
7.50x10° 0001793 0002742 0003773 0004872 000603 0007241  0.008499  0.009 801
12.75%10°¢ 0.001418 0002168  0.002985 0003858  0.004781  0.005748  0.006754  0.007 798
42.00%10* 0.001108 0001612 0002146 0002705  0.003284  0.003883  0.004498  0.005 129
97.50x10* 0.000765  0.001033 0001314 0001607 0001909 000222 0002539  0.002 866

*5 SZEFEEATKIBIMER S LA
Tab.5 The sex differentiation body length of M. rosenbergii of each stocking density group

FEIH % /(. /hm %) /M /em minimum body length #3444 /em average body length
culture density I female I male M female I male
7.50x10* 3.128 3.322 4.158+0.592 * 3.766+0.334 °
12.75x10* 2.968 2.906 3.666+0.345° 3.445+0.307"°
42.00x10 * 2.670 2.796 3.335+0.270 ¢ 3.258+0.209 ©
97.50%x10 * 2.624 2.752 3.068+0.167 ¢ 3.191£0.195 ¢
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*6 FEEATRFEXRBNEMINNULNT KIBITHESE

Tab. 6 The percentage of number of sex differentiation M. rosenbergii of each stocking density groups for

different culture days %
FRIH /() /hm %) FEHHREd  time
culture density 15 25 35 45 50
7.50x10* 6.67£11.55 86.67+11.55 100 100 100
12.75x10* 3.3345.57 74.10+23.11 93.35+11.55 100 100
42.00x10* 0 37.17+14.46 85.20+25.63 100 100
97.50x10* 0 52.60+21.82 83.33£10.41 90.87+7.98 100

R0 % FCIR AR B A AR B A AR RN

25 B A MR PE R R R 5 A% R A
S o A AR R AR f A LA A DL, PR O 254y
Brocm R, 80 i 5 %5 B4 O sl 1 AVAR (1Y
308 5/ IN AR SF- 257 AR R AR A 1ot B9 114 302 £ K HE
MK B K, AR B R . 24 B
2 6] 25 5 AN 5.3 (P>0.05), 1T en {1 23 3 40 ] 22 5

BEP<005) , HCHINE/MAK . HIbR P8k |
RGN e KR . RAO PR, B2
1 BB INGET). (HAF A A | RS 1A
ANRE S3 B I R B 0 T RA AN, T AR R A
A R R EE RO, A 3 25 5 (P<0.05),
7.50x10% R /Mm’d] T A5 TRV S o odme, A
AR AR A AR 11.21%(3%8) AT L, 3¢

®7 BEEAJLAAER T RIBIFHEIMAC
Tab.7 The body length of four types of female M. rosenbergii of each stocking density groups

e i 2 YR/ MA A /em I K /em ARAEH s K AR K /em RAIIF K em
FIHE/(JR/MmY) A . .
culture densit minimum body length of average body length of maximum body length of shrimp average body length of shrimp

o Y shrimp with eggs shrimp with eggs being not spawned being not spawned
7.50x10* 7.146 7.936+0.328" 9.054 8.605+0.200"
12.75%10* 6.844 7.691+0.296" 8.952 8.491+0.233*
42.00x10* 6.284 7.205+0.375° 8.674 8.126+0.242°
97.50x10* 6.024 7.23120.792° 8.476 7.858+0.276°

Bl 9 i i 2 B G IR MR MR BP B k
SEIY 50 A, F97.50% 10 /hm* 2 AT A 9%4)]
URRAE S o0 A Ah A £ 4R 34 2 58 U ) 43
1k, #5285 B M LU BN AR 7E 25 5% (P>0.05),
e MEUR IR = T HERR, {HAL7.50x 10" /hm’ 4] P

R8 LWSORZHEAS RIAMTHEAT IR L B KR
Tab.8 The percentage of M. rosenbergii with ovarian

development stage of each stocking density groups %

FEEFFEL : 1(P>0.05), SLIRE80d, 45 % 41
PER AR, A H [R1EA 22 5 (P>0.05), Y
7.50x 10 /hm 4P 51 LA A1 2 1(P>0.05)(9).
IR 7 R s B 7 < A R N I T A
POR AN REE S A TR N

24 BHAMBYIRIE

FRHA1S A, R UL ARSI AR v i R T
T A 195 1 5 g Tl P 200 6 AT (PR RIR- 1), b0 O A 9 iR

JRAL /(P T JEAE, A AR 25~8 um(FEIRR-2), 45 375 5 ¥
Iture densi I 11 111 ‘ —
R BRSBTS UL B, FRAH2S A, SR AL
7.50x10 22.62 66.16 11.21
) AR LB A IE A 4y BT A M A B 20 R R R
12.75x10 17.82° 41.32° 40.86" .
NG5 A TE2E S, (ELR SR A % 4 A4 B MR A i
o e P e BHILmHEHL, EUEF]7.50x10" 2 /hm’H
97.50x10" 1.27° 10.90° 87.83°
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Tab.9 The female rate, sex ratio of M. rosenbergii of each stocking density groups

FE R (/) HEYEZ /% female rate P H(Q/3) sex ratio K751 Chi-square value
culture density H50K 80K 50K 80K 50K 80K
7.50x10* 51.86+4.63 48.01+£7.78 1.09+0.21 0.95+0.30 0.607 0.404
12.75%x10* 56.05+6.82 55.014£3.85 1.31+0.37 1.23+0.20 10.360 6.540
42.00x10* 53.2242.37 52.194+1.32 1.144+0.11 1.09+0.06 9.713 3.877
97.50x10* 56.01+4.19 48.25+1.34 1.29+0.21 0.93+0.05 57.300 4.185

R8O 5  H LS —PEAE A I 5 B 2H M ¥ TG
WA P A RO R A (KT R-3), TEARA
W, A KN A 9~13 um,  H IR BRI R B
MMIA%, AT UWLBI~20 T MEPE R IRV R A 5
Jit v R L (B B B PR i 40 B (B iR -4)
9~11 pum, R SRMETE, %1 1~21. F75HE
35 A, AR ULES O PRAE &y B 1) A= E R A0 R K
NS5 a1, BEEZ, Bid1501; %
il NS e e A N R £ Y N P v
20 o 22 2R DR O HE B (BT i -5) o OR £2 vp L )
AN NE (BI-6), TEARAEIN], B4 A K /NS
A ARG R AR . A4S d, IR B L R0 E AR
B EL P E A 0 G OB 240 L A UK % B9 - 2 i (T B -
7), MERRRG ARG N thR] WS R R BB
KB, 7.50%10% 2 /hm2H B PEAS R A2 4 /N4
ot IR 1 (I R-8) , 1T e %5 i 2 B £ P oK ik
ROPEEANM, KRR BT

3 e

30 FEEBEESFTRBMENSK. HRE
BHXAR

Y R 280 [CIEARMA K 22.6~4.0 e 1 31
8 TMEAE PR Ak i H R B R E 2 R A T
RGN, S5 5 B o A R R0 15 dA IR %%
7.50x10* & /hm?2H , 1fij /55 %5 £ 97.50% 10* 2 /hm’24H 3
P AR SE25 d, (HBEE SR, M
5l Ak 04 RS DU /N o T DL B TG T R 5 G
o, KRS, BRI, AR
K& AR /N T B, BRI Ak A R
TR AL o ) B A 52 3 Nk L 55 B 5 3 X 3
[C TR MR M R & & 7 A 5 i 55 0 ) o3 A AR [R]
HALH EEFRGEE, JEREMR L TR S84
KR ZE . Ak &30, % G SR PEAE A1 38

BB AR T N A FE IR 09 31k, % IRTE AR
IR PENEIE 2822 1 i o0 A B A ERPEAE 1 PRI 10 d
Fidio X HAE AL E WX IR (Fennero-
penaeus chinensis) . B8 6RUAE 5T 1 PLAN T2 %)
WR(Litopenaeus vannamei) J Nakamura™5:" " 57 1)
H A X ¥R (Marsupenaeus japonicus) 45 F & —E
1) 256 AE5F LGS 2 v [ WX R A1 1 i A
SELEATUR G S35 KIF I tH B, N PEAE 2 AE AT
IFJE 5576 K . Nakamura®5 ! W48 2] H 2 XJ U 1) 4
HRPE R SR AEAT AR S 2520 K HBL Y, PERR A 21k
RTINS S 60 KOMEE N . LT W, %
[CVE AR PR oAb 5 A K H IR LA &R A G, Al
PN RS 250 — 2R, A KHBEHZ

2, R0 %[GR R A A% 38 B 51 431k R0 AR A
FERS R U 11355 S = R R 32 = N e
MY REIERK KRS, fEAKH®BREBEN
T, PR B G A Ak PR AR B R B A
P RSO IR A E , S SR AENA
HIUFER LT FES HIRA LA —
o Bk, PREFERAREIFERY K
WA H I B0 B O, T A i
AN TR RCRCE AR BB S . AR H T
AE, HRERAURKTIE®R K& HY,
VR A5 38 ) 57 9 %% B OF J 2B 7 2 By 1R % IR
IR PR A Sz —, R AE R IR AR

32 FEZEESFRBMMEKREFEENXR

I J B & G TR MR B A A T B A
PRI, LT 3 S a] B0 SE R, 400 A 200 7 e 1
B DIE BT S48 R AR TR 1, o 5 i 8 4 R
PRI N 145 8 3R — BOR S BT R B e
HT TR R R T A R AL A — B X))
SFUCHTER R R KT, il BN K
REf R IR M PP F A C R, S 2
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A, MRS A S T L RE G R B A% AR R R 0 fiE
B TR AT, ATREEmERERK, H
ARSLE LR FR W], R AP TR A AR )
SR A TR R AL, (A RO R
R, RFESTREZEH. ol LA™ g
1 B 5 00 D TR AN AN 2 & T A 5 B R ) 39
AR AR BEUR . 2 A 524 R, AT 5]
e, ReEU . foh . AEBRLL KR IR
— BRIV, A R IR R, e T
PIRIASF g R R . A sR R, LR
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SE R :
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Effects of stocking density on growth, sexual differentiation and
gonad development of Macrobrachium rosenbergii

DAI Xilin ", ZHOU Mengying ', JUBo', GUO Zhenggian ',
JIANG Fei', SUJian', DING Fujiang’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Shencao Special Fisheries Development Co. Ltd., Shanghai 201516, China)

Abstract: The effects of stocking density on growth, sex differentiation and early gonadal development of M.
rosenbergii were analyzed by the indexes (such as growth, survive, sex differentiation and gonadal development)
at four stocking densities (7.50x10", 12.75x10%, 42.00x10* and 97.50x10* ind/hm*). The result showed that: at the
stocking densities from 7.50x10* to 97.50x10* ind/hm’, the growth, specification uniformity, sex differentiation
and gonadal development of M. rosenbergii were significantly influenced by stocking density. With the time
prolonged, the greater growth inhibitory effects from stocking density appeared. The ratio of body weight gain
acceleration of M. rosenbergii in groups of 7.50x10* ind/hm’ to 97.50x10* ind/hm’ increased from 2.3 at 10 d to
3.4 at 80 d; the sex differentiation and gonadal development time of low stocking density groups is about 10d
earlier than that of the high stocking density group, but the sex differentiation and gonadal development
specification of low stocking densities is greater than that of the high stocking densities. The initial average body
length of female M. rosenbergii in group of 7.50x10* ind/hm* (4.158+0.592) cm is 1.09 cm longer than that in
group of 97.50x10* ind/hm’; sex ratio was not influenced by stocking density, but the survival rate of female M
.rosenbergii was significantly influenced. The external morphology scale and age were delayed by the influence of
stocking density. The result showed that the growth and gonadal development were significantly influenced by
stocking densities. Suitable stocking density is an effective measure to prevent the precocity of M. rosenbergii.
These results may provide a basis for the breeding production and genetic breeding of M. rosenbergii.
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1882 ko 40 %

Elh  7.5x10°E/hm’Z E AT RIBIF R A B 1ER

LIRSS 1SR AR (54 2.878 ) PR IR JSUEE BV 5 2. 9% 58 28 1SR 4R (1K1K 2.878 em) kIR IR AE B 5 3.9 5 58 25K ME AR (14K 3.416 cm) B 5
BRBED); 4975 5525 KAE R (PR K 3.472 cm) K SERE D)5 59258 55 35 K MERF (K 4.416 cm) P HEIRAG VI ;6.7 58 55 35K ME R (15K 4.432 em) b
HUREY) ;s 73R 5 A5 R MEAF (1R 1:4.928 om) 9 SRR D ;8. 9% S ASRMERF (715,062 )k LB U)o GAETH IR HE: HP T BENR s H.O
JIE: Oc.OPJs 40 : ScHEIRANM: StHE/NE: O WIZINREA ML O IR FLUNRELN MY, SHE T« P PAf UK L2 50 pm
Plate Gonadal development of M. rosenbergii in group of 7.5x10* ind/hm’

1. transverse section of the gland of a 2.878 cm-long M. rosenbergii at 15 culture days; 2. transverse section of the gland of a 2.878 cm-long M.
rosenbergii in at 15 culture days; 3. transverse section of the ovary of a 3.416 cm-long female M. rosenbergii in at 25 culture days; 4. transverse section
of the testis of a 3.472 cm-long M. rosenbergii in at 25 culture days; 5. transverse section of the ovary of a 4.416 cm-long M. rosenbergii in at 35 culture
days; 6. transverse section of the testis of a 4.432 cm-long M. rosenbergii in at 35 culture days; 7. transverse section of the ovary of a 4.928 cm-long M.
rosenbergii in at 45 culture days; 8. transverse section of the testis of a 5.062 cm-long M. rosenbergii in at 45 culture days. G. gland; HP. hepatopancreas;

H. heart; Oc. oocyte; Sc. spermatocyte; St. seminiferous tubule; O,. primary oocyte; O,. secondary oocyte, S. sperm. bar=50 pm
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