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# ORI, B, KO-, EReMgETS, kAW

(1. B R AR FRIRACOK T BT IR 280 %, B 2013065 2. RIRHRFE RS e iK™ IR 98 LRE 4
ARBEFEHL, B 2013065 3. LR K= Rbr B X RS mi L, L#E 201306)

 E: O TIREIREEX H AR UR (Macrobranchium nipponense) 451 K 8 B BUAR ZHH R 200, K WIS AL 11
H AVB B RGN 43 BT 21 .26 #0131 CRYTEIR K M i 823537 90 d, AR K B AR IR B At M. 4557
BR : HASTA SR R T B BB % I8 R A T T e ,21 .26 A1 31 °C iR 4l A 58 2278 25 LA T R 97 5 B 18] 43
MR (54.7+1.5) d.(24.0+1.0) d FI(19.3 £0.6) d;3L55 K EA M H A VA R34 A 04 16 28, (RS2 )
TR PRAE 5 AT R A BTG 256, 21 °C 21 38 AR 4 1A 728 25 AT R 1) 7 305 6 5 IR T 26 C 41 31 C 4L (P <
0.05) 5 B2 520 H AT UR AR R 7, 7 90 d HIR i Y, 21 °C 4 A HE BRI A, 31 °C 4 fie it th 0k i
AME, B URIORI ] N (55.7 £5.5) d, kb 26 CAHIRRT T 2017 d, BEEF KA ER 7L 26 CAL B Em T 31 C
A (AT ST S W TR G R P22 5 (P >0.05) o iRIRE5 AT 26 °C 41 H AR TRIMA R FIfR i 5 im kK, i
FEET 21 CTH(P<0.05), WHFEEM GRER W B AREIFA K SRE A AR A X 258 07 & e ik
PEREAAR I /N

K HAEIR; B SRR K Baitkae

hESES: S966.1 NXEkFRERRG: A

H AV %R ( Macrobranchium nipponense ) , {3 F
T UE AR, SRR B 76 49 ( Crustacea ) + 2 H
(Decapoda) , FE AL L H AL AR B
FEEC HARRIFRA R SR RE S A
VAR 40 B8 4 s, T LA 85 A 2 1
FEMBIEFRFE Y H AT SRR A R A ik
BIMEELBERLE 245 d REKARE 3 em B
TEFFUATRIR S o P52 34 ik B A0 P R LA A
S kY R IR £ R PR A AR T
Vo Bl 78 5 20 LA BE Rt A8 B AR R AN
WA g, PR R 3R 7K 7 3 2 B 8 4 A ok
MR o I, TR K = SR E RS N 2k
K RE B EFHAPERE, X b A B 35 4% ek R AR &
PR R A S BT B B T

HREam AR LB MR 2
FERFRBE B J7 w s . W SEsh et A
DAL 81 A 1 Sh 5 B 55 18 28 A I T 56 ik
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MR AR R E MM EERR R R Z —
TR B 52 i) 2T B LM ( Cherax quadricarinatus ) 30
GRANGEAL )t 5 i v =] B X6 A ( Fenneropenaeus
chinensis) 170" o L RESE W H AV UF 4R Y
MK ATPase & PET IWARGE ™, T BERFS K H
AR TR MR B ARG 1A B AN [ il B2 gk A, &
PUAS [ B2 A A A B A 1) 78 25 26 S 5 SR TG
IZWTIE I A BEBA 23X b 22 S 2 et 28 1k 1) 45 2R
SEAS R EE T A 45 SR R A HAE R I 4
Wo F3oh, WAL 1 AR 2 AR 1 R B IR L & &
S A T BT T RE LR LR E . A SCHIESE T
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ARG T R BB R B , U O s 82T Jig
HA IR RSO T F R B A, Bl
ST R B A 4 B S

U BRI

1.1 SEAREE

AHTFEII e F 19 H A TH UF 2R A Dy ok B A 52
6 F AR A A T A PR 2R A [ i 30 5 BB A 2
(9 F, HER, N F, IR rb e 4 M A — — P XS
Ja BIEAF B IEARAIAR (F5) T AT
1.2 gt

He MITBEAL o 18 1A T8 0 3 AR 4l 1A e 7% 31
12 445 900 mL £ 10 i N2k g 1 L
PR IETIR BB ISR 50 R AR 14, 5 %
oA = KOG B IR A . € 3 M
AbFRZH) [(31.0 £0.5 )C, (26.0+£0.5) C,
(21.0£0.5 C) ], BRI R 4 FHA,
Hrp LA EE TR RERAE SR & a5
HOEJEM (L D) 14: 10, JEHEGRJE 1 500 Ix, ELEHL
FEA, B H BB R R AR
PR GNARTE 278 5 AT IR B i g Ty i,
TERAL AT UR L 7 2 /N BB FE 6L (30 em x 30
em x 30 em) Y, FR5H K SO BE UG 9 HRK,
TAEAH R R B 4R E 1557 2 90 do BFEET N
POl — 5 1K T BEAF IR BRI . A AR E A SR
BRI A PR AL Y N T A DR CHLEE 1 9
38.0% £0.5% AJEN;:5.0% £0.5% MK
16.0% +0.2% M £F4E.6.0% +£0.2% /K47
12.0% £0.6% ) . FRIHMIME], B 2 KHK 1K,
FRRHK 173,
1.3 BEmRERIN

BN, 4 10 d AR 2558 BURE A TS Ak
PR A4 T A N BE LI 3 8 4l UL 5 )
HAR SR, IR0 R AL 35 9 7 BF L 2y R Al
PALIP AN A], GETHAE A R EE T H AT U #E AR
T UL B AR B i S RS, 5 DI e B 2 Wi g
FTA KBTI I E o

FR48 90 d J5 , 45 1L AR 24 h, BASFATALAR
TR SRR RSP AT AL AP U R G B Y
5 MR DR AL b bR A B , PRATAE 2 mL
A R, 7 BT AIR R R R T - 80 “CUKAR
AT T AISCAR R I E o AR RARARUNT

R, =N,/N, x100 (1)
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Fp=N/W, (2)

Rysc =100 x (InL, —1InL,)/(t, —t,) (3)

Rywse =100 x (InW, =1nW,)/(t, —t,) (4)
PR AP, % 5 Ny il I da i P47 41
HRY TR AMARG N, kB 45 RS A7 4 AT
B Py AR BE5 )5 N, Ay 40 51 R 520k DA
W, AR AL AR, g5 Ry s AR E R
KA, % s Ry IR BTRARE KA, % 5L, Ly 43
T SE B R MR A  mmy Wy (W 4350 SR 52
Ui} R IEAS N N s
1.4 H@meyEn s
LA 1 s E

FEBFRIURAFTE — 80 °C 1Y T Ji 2H 2R
BEF 1.5 mL ES.OE T, IIA 0.85% Tk 4 C
KA R K AR B AR AR 12 9 il 10% RY 4
ZUEJHW, vKOKIR S AL B, ) T 3 000 v/
min 4 °CEL0 10 min, B E VO 700 2 1 L
T o RPIBERR AR U T R PR A R Ak
B ARG S IR SU 40 J7 5k 00 5 |, T A T
R FHUER - LE (5 vk (st R &), IR
S D SR T 25 5 37 1 vk (R s A it
&)
1.4.2 HATRERSZHG O AR E TR I

H 25 T i A W 1Y) 52 K B EA T 78 IR A o o)
Bro AKAMHIISE R A 105 CHER THRiL s 8 A
Jot g R 25 T 37 5 0 1 5 SUIR SR L0 - R
7
1.5 HREMGEIT

BT BUE LVEE + FRdfEZ2E (Mean + SD)
FEn , BdE{di i} SPASS Statistics 18. 0 {4 v it B4
K& 7715341 ( One-Way ANOVA) F1 Duncan [X %5
LRI T & 2 S I B 1 22 v B MR,
WA A I 8 A ST FEAS ¢ A 36 R4 T 45 4 S S e
()28 5 & AT, P <0.05 MIRIR N 2257 3%

2 AR50

2.1 BENEHABIRNERGETSEENFMNE
2.1.1  FRRNRAR S T s a]

T B R H AR TR IR R AR IR AR L H
(1) 7E31.26 & 21 CEKAMFETF HAHIF
S A7 AN [B] - 25 43530 0 19.3 24,0 DL M 54.7
d, 78 21 C A AT S AR 25 Fr s B2 g st [ 4 35 5
THABPI MR L (P <0.05) ; [F]E, 25 T4
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W, 45 < 3l BE X H A TR Al 1A e 77 B AR BEa Ak RE (9 32 W) 367

AR HE DA U 81 e ¥ A 285 Oy A T 22 3 1 ] 2
A, 7E 31,26 Je 21 C MR AT 2 4.6,

5.3 M122.0 do SRR, IR TR REAS Itk H
ASTH IR AR 1) 2 25 B AR S TR A5 o

®1 AREETBARBIRRD R LS AFERF Z R B iE]

Tab.1 Metamorphosis time of M. nipponense larvae from zoea to postlarvae at different temperatures

k27D 205 Group
Parameters 21 C 26 C 31 C
B RAFUF S B E] Time for the first postlarva to appear/d 32.7 £0.6° 18.7 £0.6" 14.7 £0.6°
— 2 LI AR 3 A I S B 1) . b .
Time for the half individuals metamorphosed from zoea to postlarvae/d 39.01.0 21.0=1.0 16.7+0.6
AR AL Iy A AR ) 54.7 £1.5° 24.0+1" 19.3 £0.6°

Time for the all individuals metamorphosed from zoea to postlarvae/d

R B EARE AR/ NS TR ZR A BE (P >0.05) , ARVNG FHRFR 2R B3 (P <0.05)

Notes: Values in the same line with same lowercase letter mean no significant difference (P >0.05) , while with different lowercase letters mean

significant difference (P <0.05).

2.1.2 ERYMARTE AR
H A TE MR R A AR TE Y BRAT HR AT, B X 33
AREAAETERTC R FEMEZ W (P >0.05) (K1),
T 252510 1 0 T R 20 I 4 B A8 25 A7 B 0, 26
CIREH AT EE T 31 CHI 21 Tk,
H521 Ci 2R B% (P <0.05) , RUEE
NS MR VR 4 R A 285 FRUAF T T ) 35 28, T 3
M HAE AR 25 A A AR R A TG 2
120 m31°C m26°C @21 °C

a a g

100 b 2 g a

80
60
40
20

FIEZE Survival rate/%

BREMFHIL s AEHOGEs
First postlarva Half completed Full completed
appeared metamorphosis  metamorphosis

45 Group
RN 2R 2 R R (P >0.05)  RF/NG 714
RSB E (P <0.05)
Values with same lowercase letters mean no significant difference

(P >0.05) ,while with different lowercase letters mean significant
difference( P <0.05).
E1 AEEEXBRBRZRGEFERNZM
Fig.1 Effects of temperature on survival rate of

M. nipponense from zoea to postlarvae

2,13 FRRA MR BfrE A KR

T BE 235 52 W) AR 9 R 2 AR 4l AR Y A A 2R
KB 2) o FEA RN ELE, SR S A i R/ 5 i
JE R TEAR G ey, MR R o T2 3 i

FE ARG 3 AR S B T AP IRE 21 C 4147
HRSE R K[ (9. 84 £0.08) mm | i§ 2 55 F 31 C
ZH[(6.95 £0.41)mm] & 26 C 4 [(6.61 +
0.24)mm [ & 2(a) |, Bl LAY T+, iR 4
AR AR KR [ 2(b) ]
2.2 BEXHAZBIREKEEEEENZM
2.2.1 AKMHRE

TR W E R H AR IR AR (R 2) o
JEIAZE RS ,26 °C 4 H AR BRI LR R AR 5T
SRR E KRB R . BRAETE 2RI,
21 CiRIRULR 31 CiRI A FE LA MRE R &
FpEE KRBT R E M EZ R EAERREEINT
21 CiRE4L(P <0.05) .
2.2.2  JHBEBRIH GRS

Bifi A LR R TR, A T R g A o i o i
TEPERER (P <0.05) , 1 A 17 it S 28 1 1t 3 ) i
B T A BT R R R 7E 26 C R
AR B MR WS 138k B s . WK 3,
2.2.3 ZhHtERE

T FEXT H A VE R 0% S 58 Pk 58 7 A 52 ) (]
3) o BEETREEMITEE, HATE R 5 U B i [a] 45
5,76 31 CHI26 CikgRel, H AV MR R 43 5 75
$56.67 d ) 73.33 d,1fi 21 CSLidl7EiR L0
WIZEA G WIF AR PR L [ E 3 (a) |, Hitb
[, 26 C 41 H A VE 0F 19 B U B0 e & 3
F 31 CikId1 (P <0.05) , H ATEERAE 31 °C .26
IR 20 3 U0 12 43 T 294. 94 ki i 416. 67 i
[ 3(b) |, MiAHX 258 ) M oo E 22 5% (P >
0.05)[El3(c) s
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&K Body size/mm

0
0 10.019.3 20.0 24.0 30.0 40.0 50.0 54.7
B} a] Time/d
(a)

S a
£ 6 .
$o 5
N
H g ¢
3
Bo
=2
g 1
& 0
21 C 26 C 31°C
2035 Group
(b)

a.b e FIRIF — I RIAS AR A5 10 T Y B L LA, <y R
SEATRAR S AR 2 LU, P AR /NG SRR R 22
FARE(P>0.05), AA/NEGFERREFBFE(P <
0.05),

Values with a, b, ¢ represent a significant comparison when the
zoea under different temperature at the same time, while x,y
represent all individuals metamorphosed from zoea to postlarvae,
same lowercase letter mean no significant difference (P > 0.05)
different lowercase letters mean significant difference( P <0.05).

B2 AEIREXHARBIRNEEK
BRI E ERKEHFM
Fig.2 Effects of temperature on body size and

specific growth rate of M. nipponense zoea

2.2.4  ZAFIRAIAHOCTR AR

31 Cikadl H A TH R 32K 09 H oK 70 75 &
F T HAE 26 CIAKA (P <0.05) , s A5 LA &
MEA SR 26 Cilmd b s HER T
(P<0.05), W34,

3 e

3.1 EREX HARBIEFEK R R

X T AR K A Bl R B O R A A
B35S Wb AR KO AR R 5 JESUSP
xR ST A, A — R RV A, B R T
51, B 38 E X HF ( Penaeus vannamei ) 41145 {4 1K
R, KR I IR TE B B (Ampithoe
valida) ') %3 [C J5 B HF ( Procambarus clarkii) "
BT A AR IE . X 5 ABEIESE R A
—3, SR, 21 CHH AR IFEAR YA 2R S
AT BRI B SF- X5 AR 2 I 35 T A A I
2, it ] S 45 AR S A T A P R
A, EHETBIREM, SR E L, e 8
YA B E TR B A R T H R, A
REERR LB TAK, REAEKZIR,
PR, FEAIRIR 251 T H AT AR AR S K 58 28 25
JSUAT SRR ) A 2 0 T e TR L, i A S S 4
FE T HAVAERTE 21 °C 4B e S R S 5
KRB MRS, A R EAS oN. SRTT, WANG
AU RS R YT, B AL IR A REAIR, H A TR AF
AR RAAG 3 E B, X AT RE S H YIMb AR
el 2 il BE S 3k R [ IS A K

FR2 BEXMHARBIEKERIIE

Tab.2 Effects of temperature on growth performances of M. nipponense postlarvae in 90-day breeding

¥5 %5 245 Group
Parameters 21 C 26 C 31 C
LA K Final body length/mm 24.93 £2.65" 32.68 £0.91° 29.06 £1.86*
ZFAK T Final body mass/g 0.26 +0.06" 0.53 +0. 04" 0.39 £0.07*
TETE % Survival rate/% 78.30 £2.90° 88.30 +1.10° 84.40 +1.60"
PR AR K #E (BM SGR) /% 2.09 +0.16" 2.58 +0.07° 2.02 +0.14"
K452 4 K2 (BL SGR) /% 4.86 +0.67" 7.71 0. 17° 5.99 £0.27"

T FAT R EARE R NG TR R 22 53 R 35 (P >0.05) ARG F 18 225 3% (P <0.05) .

Notes: Values in the same line with same lowercase letters mean no significant difference (P >0.05) , while with different lowercase letters mean

significant difference( P <0.05).

3.2 REXBARBIELEEERZIE

JTF I R B B R A, RS A T ALl
AL I T AR > o DRt SRR o
PRCER PR3 A1 oy AFK T LS e Sl 0 55 3R 0 T ) T
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T SR RE 3 TR A 3 (9 A 0 AR
B2 R AR A R B s ity B 2 1 B P A 26
Cilgn gl b 2 T HAL A IR0 24, X 3R A A
26°C AT, HASTH AR & 37 ) i i) T AL BE ) 22
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W A R T 3% P 194 3 AR R 8 R O 1 ) 384 0 )
M, ASg b, 21°C R4 19 H A 78 SRR
SRl [edA s g SN SR d RO & AR (2 Rick i R g é e
R A P R 2, PR il R R A ekt
H AT AR B 7 A 5 A ) 4598 30 1 28k — 20 b
WHFEUER]

i FHA BN E 2, DT S A TR e A
N RER REAFAEMR Y, =22 v s 2B B A 1) T
R ARIR A A TR, A TFEOUM B B
FAME WEFR I, AR LB 1 1 22 31 7T LA
ELIE SRS AN R 774 SR SR Y fiE

TEBIY) K T 2o i vp L 1k — PO o A 1 el
RV 1] PR 11 i P £ e g el A L

x3 REXBARZERATERREKENZ
Tab.3 Effects of temperature on digesstive enzyme activities in hepatopancreas
of M. nipponense after 90-day breeding U/mg
FEbR HH] Group
Parameters 21 C 26 C 31 «C
TERYERG 1 Amylase activity 0.69 £0.01° 0.67 £0.01" 0.55+0.01°
N Wi EEIG 1 Lipase activity 27.5+3.93" 40.55 £3.29° 33.02 £2.49"
IS /7 Protease activity 13.08 +2.54" 21.01 +1.02° 16.45 =1.81°

AT 8 EARA AR NG FRROR 2 R AN 3 (P >0.05) , A/NG FRFRR 253 % (P <0.05) .
Notes:; Values in the same line with same lowercase letters mean no significant difference( P >0.05) ,while with different lowercase letters mean
significant difference (P <0.05).

1200

80 a
70 N 1000
500 :
400 b
300 2
ENiL 200
Without
hatchi 100
atching egg 0 0
0

b
60
50
40
30
20
10
0
31°C

[o<}
(=3
(=}

I} 18] Time/d
[=2]
S

A T S
Relative fecundity
S
3

H#i5IE Egg count/n

5%}
(=3
(=}

(=}

26 C 21 C 31°C 26 C 21 °C 31°C 26 C 21 C
M3 Group 3 Group #5 Group
(a) B KHIGNAES[A] (b) HiGNE (c) X By
First egg hatching time Egg count Relative fecundity

TE AR NE FRRREFARE (P>0.05) , AF/NGFHFRERBE(P<0.05),
Notes: Values with same lowercase letter mean no significant difference (P > 0. 05) , while with different lowercase letters mean significant
difference( P <0.05).

3 AEREX BABIEE R0

Fig.3 Effects of temperature on reproductive performances of M. nipponense in 90-day breeding

®4 BEEXHKRBHZHEMENEFHRHFI

Tab.4 Nutritional composition for M. nipponense

at various temperatures after 90-day breeding mg/g
FerR 2H 5 Group
Parameters 21 C 26 C 31 C
7K 4y Moisture 640.97 +16. 15" 743.46 +23.93°
JJIg Total lipid content 38.20 +4.39° 31.80 £0.62"
JE 2 Total protein content 40.85 +1.90* 29.05 +2.66"

1 TR EARE AR NG FRERR 2R AR E (P >0.05)  AF/NSFEFRIRZE R B (P <0.05),
Notes: Values in the same line with same lowercase letters mean no significant difference ( P >0.05) ,while with different lowercase letters mean
significant difference( P <0.05).

im B B AR B R B P R BT M BE R RN
PERR A 5 77 B 1 B 1) B2 T 80

1526 CHRAMFT KK HABIFEL,31 CHR
H AR IR B YR BN (B 2 /T 1 17 d, i 21 C 4

3.3

AR R, Pt BE XK AR A PE IRk B R
LR A2 i T AR R 5 R i
JSCEA R ESOME A B2 AT B AR SR

(4 F A T R AE 300 SR T 25 RS AR IR B4
YNELAR . T, il S AR D H AT SR AR K
BRRE {H 1o g Al R 2 206 J A TR R 4 P B St
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[6] , o FLH A0

YERLFRE X A 9 R 5 R O BT 5 H RIS R
WARFEARIE . WFE s e & o i A, HA g A
G52 MR TR, X B K E b SR
PRI 1472 Ak T A T 7R 40 T 65 1 7 A 190 B 05
ST HEATAR A IR D R Y TR
8 R 3k 2 38 2% 1) BRI 3 06 7K S 3 T 8 W Y
ST AT FE T DR 2 A A 4 R 5 Bl
WIAE N, H B 58 R ) B A5 IR RE 1 A8 A0 T % AR ik
AEE B A R R A AR 2 R M R 1
BRH O ARBIFEEW, 1E 31 CE&LET AR
U F 6 B B B AR T 26 C 9B 4, X T BE
F TR AR 26 1E T, AN I A3 T TS A 1
REHE I I S B B 28 R RE HE A0 Y BRI,
TE— R 00 F 325 77 B et B/ T4 2 1 7 B
B SRR 69 A X BRI BTG 2% 5, BB F N
LG AT R T 26 CIRIGZL B A TR AT
A% 125, T RS B A /N 0 B WL o 5 3 T
{75 H ASVR IR TE 26 °C BOHIN 50 1115 31 C ik
HTEKESE . BT U5 26 °C ik 4L i 4 B
LR FE SN, 0 TR 280K 7 Wi, TR
FR A BB T DA IR ) 2 DA B LA B 2R K
RIS AR R BRI B 2 050
% S ME SR T 20 TC 2 AR B RE B AR B A
FFRMRI T o O EEAR A, X — R X H 5E 23
W e B A B R R
TR O 4 7 %K S T LA T A i S AR 7 A v
FIF 345 B RE 1 B 22 /20 DA T S ) EG S

S 3Lk
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Effects of temperature on the growth and reproduction performance of
Macrobrachium nipponense from zoea to postlarvae

JIANG Gang', DAI Ying', ZHANG Ya', HUANG Xuxiong' >, ZHU Yongming'

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Minisiry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University ,
Shanghai 201306, China; 3. National Demonsiration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai 201306, China)

Abstract: In order to study the effects of temperature on the growth and reproductive performance of
Macrobrachium nipponense from zoea to postlarvae, the newly hatched zoea were cultured at a constant water
temperature of 21 “C, 26 °C or 31 °C under laboratory conditions respectively for 90 d. The results showed that
the ontogeny rate of individual increased with the increase of temperature. The time required for the complete
metamorphosis of zoea at 21 °C, 26 °C and 31 C into postlarvae were (54.7 £1.5) d, (24.0+1.0) d and
(19.3 £0.6) d, respectively; The water temperature does not affect and the survival rate of zoea, but affects
the survival rate of zoea metamorphosed into postlarvae, and the survival rate of zoea metamorphosed into
postlarvae of 21 °C group was significantly lower than that of 26 °C group and 31 C group (P <0.05);
Temperature affects the gonadal development of M. nipponense. During the 90d test period, there were no
ovarian individuals in the 21 °C group, the first sexually mature individuals in the 31 °C group, and time of
first berried female appeared on(55.7 £5.5) d, which was about 17 d earlier than that at 26 °C ; The amount
of berried eggs per female for the first time in the 26 “C group was significantly higher than that in the 31 C
group( P <0.05), but there was no significant difference in relative fecundity between the two groups (P >
0.05). At the end of the experiment, the largest body length and body mass of M. nipponense appeared in the
26 °C group, which was significantly higher than that in the 21 °C group (P <0.05). This study suggests that
temperature affects the growth and development of M. nipponense, but does not change its relative fecundity,
and high temperature will promote the miniaturization of sexually mature individuals.

Key words: Macrobrachium nipponense; temperature; postlarvae development; growth; reproductive

performance
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