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1.1 #HmRE

2016 47 3 H AR A Pl U017 0 AE VT8
1R MRS PUIR 1, R v 2 AR IR T 4 K v 12
HIE(FR 1), FEF#H 50,100 150 d DL 220 d )5,
15 00 B L B AL R SR TH AR 30 ~ 60 J , SRk
RERIZIRIZR A K ZM KR, b i 3%
FR3 200 d Zegy TR, SRR O TR AR B
AMIERITESRAE 2 120 ~ 130 d 3 18] IF 146 41l Ok
N JERERE 10 d BRI R HE I AR

10 A 01T, S5 M AR AR B A= KR
REYE I3 g A A T b I R AR K O il 9 7 b 2
B, 2014 457 A 2 2015 4 10 A WiMa], 4K 3 77 58
S 1] B9 A A SR B A3 0 T TS5 A R A e 3
s SR 5 R A A R TE R AR R AR It 0
RAMFREFIKAE T T A 0 Ao TH AR KR
FR(0. 1 em) I, HLFKF-(225 D,0.01 g) %
FERRR AR B, 8% P S 56 S0 0 ik ) LI
AR i A IO P A UL PR 43 R A T
RNAlater fRAFRANTCK ZBEH, 52502 - 80 C I
1o

F1 2016 FERKAFERERR

Tab.1 The general situation of survey of ponds in growth in 2016

SR A SN

e U P, L ) WHEEE/hm®  BOEHB FRAEE/ (B/hm?) HEARARDL
Breeding source athogen dClCLtl'U n of broods Area Date Culture density Growth status
stock and shrimp seeds
All 9 44 1.42 3A3H 11.40 x 10* EH
Al2 [ 1 1.27 3A2H 11.10 x 10* EH#
Al3 B 1 1.40 3A5H 10.95 x 10* EH#
Bl1 5 1.15 3/18H 11.40 x 10* 1w
B12 9 44 1.95 3AS5H 10.80 x 10* EH
B13 9 1 1.67 3A2H 11.40 x 10* EH#
Cll PR 1.67 3H5H 10.95 x 10* KA
C12 B 1.67 3A2H 10.50 x 10* K
C13 B e 1.20 3AS5H 10.80 x 10* R A%
D11 BF 1.29 3A7H 11.25 x10* RAE
D12 B 1.30 3A2H 11.10 x 10* RAE
DI3 BH 1.40 3A3H 10.50 x 10* KA

1.2 AT R WSSV iRig
1.2.1 525G HAR

TG Z IIE MR R IR T 2 IR K % WSSV |
IHHNV EHP TSV MrNV b BH 45 S A | i i i
IR FE RS v (R S SR A AE , B 7 T2 N K e it
T d, SR A R AR /N AR, AR Dy S5 T, R K
(6.76 +0.28) em, (K JFiH(9.63 £0.43) g,
1.2.2 SEg6 HKAE

JRIG FH /KA A 78 em x 58 cm x 47 cm [ (%
R
1.2.3 WSSV fig#AS S e Bt

WSSV 5w P2 WO 1 L >R I8 T T
K b2, RS 1 x 107 copy/plL, —80 C
PRAF, R R 5 B i MR TE DK L R, FH B2 1)
TG A R AR e 4y SRR Bl 5 % 10" copy/
pl, 1 x 10* copy/pl, 5 x 10° copy/ulL, 1 x 10°
copy/wL,5 x 10 copy/uL 1 1 x 10° copy/pL,
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1.2.4  JRYesehy

SEBGLH N 6 AT S B A, e vk B 43 il
TN I HEER AL A T3 565 B2 K 0. 2 mL Jg&
Yy WSSV, Xif HE ZH R[] 74 vE 4 0. 2 mL () 2F AR
IKGARTES S 4L, A 4 ~EE,FK
10 U, AR BRI A R4 U, AR T
1 6% ~ 8% , & K HE 15 I e K 10% , K &
(26.0 £1.0)°C ,pH # 8.0 +0.2, %L 7SI .
T KA AL % SE IR MR AT IR 0, 43 ) T 5% 5 55 3
15 d 30 d F145 d, &K F R, 45 d R4E
LN
1.3 3$2EY DNA #1 RNA

DNA HEHC: BURAFE- T ICK £ B i B e i
WLRZHZR 2 20 mg, 4K 35 5 7 3l 1) 2H 2R BE R 40
DNA $HUL & (R A BHE A BRA A #4E
D L HRIBORE S BB AR RIL A 20 205 DNAL H 1%
TR BEE S L UK A ) DNA S50 52 M, - 20 C
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TRAES

RNA $EH: BRAF T RNAlater FRAF A
ZHZRZ) 20 mg, MK 45 RNA $2 a7 & (R A 1k
BHEA R ) $EHURE b 8 218 RNA, H 1%
TR WHEE I FE UK A RNA S5fy 58 38 M A% TR 2R
DU AR RNA WOV RE, - 80 CARAF
1.4 jRIEH

EHP . THHNV % ] 1[G PCR #"14, WSSV %
9 6EH PCR §738 TSV MrNV % f#H PCR
P, EHP 5148 5 F AR WK =0 se pr ™ |
R RAARTR EIF R, ¥ L EY T
BREARARAF A B F 1% 83505 05 EE e Xt
PCR 9" 357 Wy LUK 71 15, B R A It
1.5 E=EEHEESHT

ZHESCHR[23 ] R 25 X TR B, 4 5
XPAN R A 4 R BRI A 5 64T PCR 973,
B M IEREASEL 30 2, T 8% 1149 3R PN 44 T i 1k Jse
X PCR 5= Wy ik o3 85, 4R e 5, TR
I UZ
1.6 KEHH

S 2% [E 8 PR 58 AR 3 Ry ZK R 7K W D 3 A
J7 P I E DO pH ., B & L (TAN) | il 5 4
(NO; -N) WA FEA (NO; -N) i ¥ (PO~ -P)
b 4t (COD) 48K BT b o
1.7 HiEsbiE

*FH Excel 2010 .SPSS 17. 0 X SL 5 50381 17
FEI ¢ K9 7 22 03 A BRELAE , Duncan [GHE Y
HZ L, P <0. 05 RRFA7E i #0255, 58
DI Y5 {H + 5 #E 2% (Mean = SE) &5, F H]
Gelpro analyzer 4.5 X fi T B A5 i B0 #E 47 52 B
KIE, R H PopGene 3.2 Cervus 178 fE S 545
Bro FREAERKAR WA 285G B & & AU
PR IR A E TR AT

See = [ (InW, —1nW,)/t] x 100% (1)
S WFrE E K Z (%) 50 HFRFHBIE (d) ;
W, F1W, Sy 505 ¢ R % T SR 5T 5 R dh 4
it (g) o

C,=W/L x100% (2)
X Cp IR (g/em’) s W, K55 1t KPP KA
IMAT R (g) s L, A5« RP IRIBIF BB R K
(em),

Pe=1- ( Z?ZIPL?) - ( X Z;:iHP?Pf)(?’)

KPP WL SE RGP P, A BIRE i DA
B AN S PR LE B TR o (3% s n SRy — 137
NN A

N, =1/3%! P (4)

H=1-3%! P (5)
RN, ARG RIEHE  H, R A P,
SRS A A 5 PR LE B R R BB s Oy B —
ARSI R

2 4k

2.1 WHFEFRBGERRKLBPEERELR

2 533 4351 2016 4% FIRERAE KR
{902 39 A 1) ) 0 43 /K B b A TR A 45 R o
6 CI A TE MR 6 11 2F K R AR I AE A B 1
180 FB . 36 2 KA R B, 2 A KRB R
B K AR bR B Y R FE B E M 2ZR (P >
0.05) . H33 MIFEH 50 d.100 d #1150 d i, 2E
KIEH 2 EIR A (AR 5 S R I i 35 340 {2 45
FRm TARKAELIE (P <0.05) /A KAE 5 R4
BT AR KA P RIFIF(P <0.05) ;
MFRAE 220 d 2247, Wi it 3 2 EC VR R 45 30 A K
ROFEFREAFE B E M Z R (P >0.05) ,{HE
FERBUE K IE & W 03 B | TR R
KAEHIE (P <0.05)

F2 2016 £F RBEHECRRBAEIERRS K BEtR
Tab.2 The part of water quality of survey of ponds
in growth of M. rosenbergii in 2016

H KRB Growth status

i RRER  ERKME
Category

Normal growth Poor growth

pH 8.24+0.33  8.16+0.28

g4/ (mg/L) DO 5.43 £0.21 5.13 £0.34
WA/ (mg/L) TAN 0.09 £0.03  0.07 £0.02
WiEZS %A/ (mg/L)NO;-N 0.05+0.02  0.06+0.03
fili 5%/ (mg/L) NO;-N 0.07 £0.03  0.05 +0.02
&R/ (mg/L) PO~ -P 0.18 +0.07 0.13 £0.05
fb2eF A R/ (mg/L) COD  15.04 +£3.63  15.87 +3.45
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Tab.3 The culture results of M. rosenbergii of two

types of ponds in 2016

HRRBL Growth status

25 FEIE KA/ d
RN 2 AL, . S
Category Culture days HERIES R
Normal growth Poor growth
50 2.703 +0.582° 2.156 =0.672"
**“]ﬁ‘ﬁ/“m 100 4.447 £0.508° 4.083 +0.953"
ean
a b
hody length 150 5.562 +0.748° 4.870 =1.162
220 6.280 +1.352° 6.065 = 1. 105"
50 18.21 +8.76" 14.43 +7.62°
s 100 10.46 £3.16*  20.77 £6.44"
¥/ % CV 150 13.08 £3.61* 22.84 +0.92°
220 19.48 £2.86" 17.61 +6.26"
N 50 0.680 +0.405" 0.393 +0.336"
TR g 100 1.738 £0.826° 1.518 +1.028"
Average
> 150 3.833 +1.382° 2.896 +2.100"
body weight
220 6.055 +4.195% 5.484 +3.303"
50 3.216 +0.538" 3.037 £0.398*
AR (o e ) 100 2.179 +0.111° 1.965 =0.058"
CF 150 2.482 +0.049° 2.232 =0.139"
220 2.353 0. 145* 2.469 £0.217"

L (/) 0

Specific yield

600.00 +41.08368.75 +15.31"

T A B AR R R BT 7 B 22 5 (P <0.05)

Notes: different superscript lower-case letters in a line data mean

significant differences (P <0.05)

2.2 MFFRBIMFERERNER

2015 45 2016 4 prf A= KR B I A 3 R IR
HR TSV, MeNV K5 3 45 51 35 4 BA 4, 1 356 4 4F
EHP WSSV L) J IHHNV KgRe s R A BHYE, 48
Z PR, 2016 AFIE IR 4375758 50 4,100 d L&
150 d B ,6 F1AERKOIE i3 180 2 2 [Q iR R4ty
EHP WSSV DA% THHNV 3 i JE B 4 R 2y
WEMT 6 HA KR AEYE 180 B¥ [RIFIF (P
<0.05) 71 220 d ZE A7 I, P2 3 v R 44 1
IR A B A R I R T 3 IRk 4G
(P <0.05) , [] B A= 4 TE 5t 38 BH P Az o 2R o iy
(B 1) o 2015 AF 9 A 3 1 3 e 47l i s D Az ) 2%
(P 2) 260,20 A K TE 5 b 3 (RBEAS %k 200
F&)EHP [H ML %k 14% , WSSV FHPEAG H %
4 13% ,THANV ALK R0 1. 5% , ¥4 5915
T8 HAEKXKMAEMIE (A% S B) 1 10% |
12.5% 1.25% (P >0.05) . 4k, 4 K IE % by
oA 1 BRI 2 ol SRV R L3 i T AR R R
M (P >0.05,%4)

WU K TE% Normal growth

& 91 ——4:KIE% Normal growth =
®= 81 —a— 4 KR M Poor growth =8 12| —aEKXEE Poor growth
N
£ ¢ 5 10
Q
$3‘§ 5 % g, 8
#Ho o4 #HE 6
gz 3 22 4
& ‘3 2 Be
S 1 = 2
= 0 £ o
0 50 100 150 200 250 0 50 100 150 200 250
FFEREL/d Time FKEIFRH/d Time
(a) (b)
% 2 —— A KIF% Normal growth ’
gz 20 _aHK/R{E Poor growth
L
He
£ o 15
2 E 10
E [
%.Z
- 5
=
£ 0 .
0 50 100 150 200 250
FHERH/d Time
(c)

B 1 2016 £ % KBMHRECKTFEIEFRAELE 3 Fhs R PR H =

Fig.1 The curve of positive rate of three pathogens of M. rosenbergii in survey of ponds in growth in 2016
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6 1A

g 1o o4 KIEH Normal growth
aeé oKXt Poor growth
Ko 10
#3
B 5

£

0 NN\ —
EHP WSSV THHNV

J% 8 Pathogens

B2 2015 FEHHF KBHERKRKRL
TEEYE 3 Fhwm R FE M H &
Fig.2 The curve of positive rate of three pathogens
of M. rosenbergii in survey of ponds in

growth in 2015 before catching

®4 2015 FREIFEAR S RBFEHREBRL
Tab.4 Results of detection of pathogens of
M. rosenbergii in survey of ponds in
2015 before catching

sl Bl AR T 2 RO ORI

Category One pathogen  Two pathogens  No pathogen
/. b
EREH 23.0% 2.5% 74.5%
Normal growth
2. fir S
ERRE 18.8% 1.3% 80.0%

Poor growth

2.3 ERRAREES KiZTMEMELE

WEE IR RN, 2016 AF S Y P A AR I
SRANUIE L FQTH AL i P MR R I8 2P A1, H
AR T L S M L R R AR R
Y AE 50 d.100 d IpAE R TE B b I AEME 1L T AR
RARAEMIE, 150 d Ji5, A2 KD 0 MEME U AR T
AR (18] 3) o [RIE 3R 5 Bt tb % W
2015 AR YEEAT AT , A2 1 IE B W SHHEMEE LE R 2y
{EN 106,34 [AARAR T AR R X A 1: 4. 32,
L R TR A 3] A T M R A 5D HL
PTG AR 14 3 bl B BH P AGE R 2
THEAR

—— 4K EH Normal growth
——4 KR ME Poor growth

BHME=R /%
Positive rate
X}
S

0 50 100 150 200 250
FFARH/d Time

3 2016 FFRBIFERKRRIFEE
FrIEHA A & KRR 1
Fig.3 The male rate of M. rosenbergii

in survey of ponds in growth in 2016

RS5 2015 FiEEVERHER S KB EMELE X
Tab.5 The sex ratio of M. rosenbergii in
survey of ponds in 2015 before catching

FH LA 3
Ky M M LY R
el ER Positive rate
Category Sex  Sex ratio
EHP WSSV IHHNV
ERIER i3 63 35% 8.5% 1.0%
Normal growth — #ff 5.5% 4.5%  0.5%
AR R AE T 1:4.32 7.5% 7.5% 1.3%
Poor growth M o 2.5% 5.0% 0

2.4 FHMERKEBMET KBMEESHEED
#r

W 6 PR, WA Az IS T i 3 45 5t 1% S 4K
B ZE AT E (P >0.05) , Pl A= 4 28 7L ol 3
25 MY PR AR AT 6 ~T AN
], PRI ARG A T 0.632 2 ~0.687 2 Z JH],
FHZBE R HENT 0.583 1 ~0.635 4 Z[d],
2.5 R WSSV X F KB EKEFNE

PN TN 45 2R R Sk e WSSV 45 d, fifi
BRI B BT, R A A5 % KR B AR
WSSV ()48 DBt A0 38 i (1 4) |, B 2 [
RS Gy R YL WSSV, B 15 d 30 d DL Jz 45 d, %
WIEA (10 B2 (IR IR ) PR SR 6
BGE R R A KR AAE AR B E R
(P <0.05) , 25 35 A ROPR B8 A 35 Bl 25 J e vk 2
) EFE LR (R T) o

6000 Dﬁﬁ%ﬁ Blank group
5000 OoXtHB4H Control group
S1
4000 | @5
a10
3000 F@s50
B100
200015500

1000

WSSV A/ (copy/ nL)
The number of copies of WSSV

0 R Li
FRHANEHA L 5 10

Blank Control

EYOUP BTOUP o st9k i / (copy/ 1 L)

The concentration of injection

B4 ALREF4S d BEFKIFEF WSSV
¥ LHHE i 5 R
Fig.4 The detection results of the number of copies
of WSSV in different groups of Macrobrachium
rosenbergii with artificial infection for 45 days
P F 45 7 412 x 107 copy/ uL

Each concentration group is multiplied by 10? copy/ L

http: //www. shhydxxb. com
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Tab.6 The results of analysis of genetic diversity of M. rosenbergii of two types of ponds in 2016
. " AKIEH AR R AE
SR
Gonetic ind Normal growth Poor growth
Fenete mnaex All B11 i c12 DIl D12
1% 35 Mean Na 6 6 6 7 6 6
A R IR Mean Ne 3.466 3.618 3.377 4.004 3.864 3.593
SR 44 B Mean Ho 0.5467 0.5413 0.5320 0.5507 0.5347 0. 5400
S EA A BE Mean He 0.6447 0.6499 0.6367 0.6872 0.6322 0.6478
L5 B & i Mean PIC 0.5957 0.5978 0.5862 0.6354 0.5831 0.5950
SEXEAE 2B Mean Fis 0.1377 0. 1530 0. 1503 0. 1851 0. 1400 0.1523
RT AREBERHEAET KBITHFEIR
Tab.7 The culture results of M. rosenbergii of each group for different infection days
Kgrd AN X N2 1 x102 5 x10? 1x10° 5x103 1 x10* 5 x 10*
Time Blank group  Control group copy/ L. copy/ L copy/ L copy/ L copy/ L copy/ L

15 7.867 £0.064%7.868 =0.0787.854 £0.0847.814 +0.0787.536 +0.088"7.514 +0.074>7.332 £0.072¢7. 327 £0.090°
30 8.438 +£0.255%8.300 0. 1528.016 +0.163"7.945 £0.136"7.719 £0.290¢ 7. 646 0. 296 7. 578 £0.2377.569 +0. 185°
45 9.021 £0.405°8.998 +0.47248.349 0. 363" 8.218 +0.337> 8.042 +0.198°! 7.916 +0.5427.835 £0.22947.767 0. 182¢

SEEA K/ em
Mean body length

. . 15 1.03 £0.25%> 0.81 +0.08" 1.13+0.24% 1.04+0.312> 1.17 £0.45%> 1.02 £0.15%> 1.03 +0.222> 1.32+0.29°
ﬁgk%’?fﬁ/% 30 2.92+1.46° 1.90%0.53" 2.19+0.35> 1.81£0.53> 3,89 +1.54* 4.08=+2.10*° 3.43+1.02* 2.361.01"
45 4.4522.30% 5.36+2.02% 4.55+1.04®> 3.95+1.85" 2.79£0.89" 7.12+4.08* 2.68=1.83> 2.11x0.82P

L 15 11.82£0.02* 11.81 +0.08* 11.78 £0.072 11.45 £0.05" 11.05 £0.14¢ 11.01 +0.12¢ 10.64 =0.109 10.57 £0.06
.,%I@1fﬁfm/,ght 30 15.59 £0.34% 15.36 +0.28* 13.99 +0.12" 13.39 £0.12¢ 12.60 £0.059 12.05 +0.15¢ 11.78 £0.06" 11.62 0. 15"
AeraEe DO VOB 45 10.5940.52% 19.64 £0.27% 16.06 +0.43> 15.91 £0.33> 14.56 £0.15¢ 14.30 £0.31¢ 13.66 +0.19¢ 13.44 0.25¢
iy Y 15 1.55+0.012 1.57+0.05* 1.52£0.10® 1.43+0.05* 1.09+0.14> 1.04+0.12> 0.70£0.02¢ 0.75 £0.12°¢
(%/d) 30 3.40 £0.14* 3.320.21* 2.67+0.18" 2.47£0.04¢ 1.96+0.10¢ 1.64 +0.04¢ 1.38+0.04" 1.38+0.17"
Ser 45 4.92£0.19° 4.96 +0.18* 3.5920.27" 3.62+0.16" 2.93£0.07° 2.78 +0.13° 2.3720.08¢ 2.35+0.20¢

. 15 2.43+£0.02° 2.42+0.047 2.43+0.03* 2.40£0.01* 2.58+0.04> 2.59+0.03> 2.70+0.03° 2.69 +0.03¢
(f}ﬁ%& 30 2.59£0.03% 2.69 £0.03Y 2.72 £0.03" 2.67 £0.03¢ 2.74 £0.04% 2.69 +0.01"¢ 2.71 £0.04>d 2,68 £0.03b¢
45 2.67 £0.10* 2.70 £0.01°> 2.76 £0.08%>¢ 2.87 £0.10° 2.79 +0.05%>c 2.88 +0.06° 2.84 +0.09> 2.87 +0.12°

% 15 90.0+14.1* 85.0+7.12> 75.0+£17.3% 65.0+17.3> 52.5+5.0°0 52.5+12.6° 50.0 «11.5° 40.0 14,19
Survival rate 30 90.0+14.1* 75.0£7.12> 67.5+22.22b¢ 50,0 £8.2d  47.5+9.6°0 42.5+18.9¢ 45.0210.07 37.5+9.6¢
45 80.0+14.1* 75.0+7.1* 55.0+5.8" 45.0%5.8° 27.5+9.6¢ 30.0+0.07 35.0+5.8¢ 30.00.0¢

TE « Al — A7 s oA [ 1 BRI A A B 22 57 (P < 0.05)

Notes:; different superscript lower-case letters in a line data mean significant differences (P <0.05)

25N Fis 0.137 7 ~0. 185 1 /087, IR A FEEE I 5,

3 vhg s G oo
PRSI ol i 22 5 A 2, U W Rl i 22 5 OB A

SR IED FIR IR A K 218 1 AT e AR
XFEE 2016 47 15 2 b 3% Hh JH SR B 3 g i

RIRS A KR O RS , 1
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The preliminary analysis of the reasons for the poor growth of
Macrobrachium rosenbergii in pond

ZHOU Junming' , DAI Xilin', JIANG Fei’, DING Fujiang’
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Ministry of Education ,Shanghai Ocean University ,
Shanghai 201306, China; 2. Shanghat Shencao Special Fisheries Development Co. ,Shanghai 201516, China)

Abstract ; Through the investigation on the growth, pathogen detection, genetic diversity analysis, water quality
detection and injecting WSSV to explore the poor growth of Macrobrachium rosenbergii. The results showed that
SSR analysis; Mean He 0. 632 2 — 0. 687 2, Mean PIC 0.583 1 - 0. 635 4, genetic diversity was high, and
there was no significant difference in genetic index and water quality (P > 0. 05). The growth of normal
growing pond was significantly better than that of poor growing pond in culture days(50 d, 100 d and 150 d)
of Macrobrachium rosenbergii ( P < 0. 05), while the positive rate of EHP, WSSV and IHHNV was
significantly lower than that of poor growing pond (P <0.05). There was no significant difference in growth
between the two groups for 220 d (P >0.05). The positive rate of pathogen was significantly higher than that
of the previous three quarantine results (P <0.05). The positive rate of normal growing pond was higher,
and the number of male shrimp of normal growing pond was less, and the results were in agreement with the
results of the pathogen detection before the investigation in 2014 ,2015. By injecting WSSV for 15 d, 30 d and
45 d, there were significant differences in growth index of each concentration group (P <0.05), and each
growth index decreased gradually with the increase of infection concentration. Therefore, combined with
catching big and keeping small in the middle and late stages of culture in every 10 d, the germplasm
degeneration and water quality do not affect the growth of Macrobrachium rosenbergii. Pathogen may affect the
growth of Macrobrachium rosenbergii. The effects of pathogen on male are greater than on female.

Key words: Macrobrachium rosenbergii; pathogen detection; genetic diversity analysis; poor growth; WSSV
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