XERS:

EAANELAN K 958 0T

1000-0615(2022)09-1632-14 IKF= 24, 2022, 46(9): 16321645

Science Press

;¢
2l % 2
JOURNAL OF FISHERIES OF CHINA
DOI: 10.11964/jfc.20210212650

ERSTERIH R RERIB R T

ﬂﬂségi.‘ffil, /’i:ﬁ%}&l F? .ﬁl, %Eﬁ‘i‘%l*, EE%Z’ 5"%9}%2, 7]:% ﬁEZ,
HER, BWIOR, B0, mEE

(L. WIMIYE 2B, WL 7K AR A= P IR IR 4 5 T R H AR AT 90 B AU 00 =8
HHEK P RER B K AE SR E S8 IR E R R E, WL W 313000
2LHHFERFFN AR AR, LIF & 225654)

WE: YHRUP RESAEBEEERANEREERANHEXR, TRMNEBRAT
FIAW T KB 1106 B, Xt EETE. 2K, AKF ISMMERETNE, FRAMEKS
M An @A AT AR SRR EN R . SRER, MW RAE R — W B2
I, AR ElREETR AR En AR TE T ERATR. £
RAE, MEMEEAHAEH R _SAL, RESPRKME_FPREFAEUERTF
ATHEMSS, ek K. BOK. KRG BK. BeamBRFBEARLE D TH

Ve, X R BE G MR R R M 1 T R A Y KR T R R R T IR T K
T, HREMMEREETEN R R R EKT 085,

W R R FFREN,
F A B R R R ok R AR AT

RUERD
P ARF I TR AR E

W 5K T By RO A T A B R B fh R R BB N R IR,
AATHET TN R AFETHEF KRBT

WEMERRESE.
KBEIR: BRI, BAMNR; MARRME; oA, BELOMN
hESHES:S917.4 HERFRERD: A

B [CIREF (Macrobrachium rosenbergii) X FR 5
KV RER , IRAKKEIRSE, KR T Eshy]
(Arthropoda) + &2 H (Decapoda) K & #F £} (Palae-
monidae) {H¥FE (Macrobrachium), it 5 i K
PRAKERZS, JE = TEREVE | ROP 1 X Bl A Aty
MW 5, BAERR. MER. 5915,
TE PR PO IR . AR A R T
AR, R IR R ARR Y B K AT 5
P | 1976 AEGIFPLUK, B IRBIFCHE 23

FEVLIR . WL, TREZE, B ZERFR,
BT A RGeS | PR RT . Pk 22 2 b o

FIRMEW, Hik, #—LEd AN T®RE, BEF

WisEHA: 2021-02-23  fEEIHHA: 2021-04-01

FETE : B R E AU AR (2018YFD0901300); IT.75 48 & AW & it %1 (BE2019352); ARV AR K FREAR A=k

FARNR R % T (CARS-48)

F—1EH . MERE (BA), NIFKF=Es & FFFF, E-mail: 1399559288@qq.com

WA L P 5 Y B R 2 R 1 iR R
[F

TESh YRR B o, RBERANTIE SR
HEAPEIR .t T AN SR B A AT R A
FOWME, R A SR NSRS PR R R
B B PR T RCR . R R S A TR R
BIPERA, ABR —FE T RR, S5k
HRIE SR — 5 RO SCHE . AR T & —Fh
ZILGEt i R . R AT s e SRS
PRBURSCR BRIk, EAERT LA AR ]
ARG, L RERE PRI TA] 39 AR 5 2 K0 o ISR %
SN RN , Il S7 PR B R S o Y e A

‘@

BIEMEE: B, NFKFshisEE M, E-mail: tangqy@zjhu.edu.cn;
BEZE, WFHK=EE BT, E-mail: yglo572@163.com

https://www.china-fishery.cn

HE K25 2: 3276 sponsored by China Society of Fisheries


https://www.china-fishery.cn

9 1) TERER, 4. B IR R AT IS T2 A MR P ok B AR T 1633

Bl 7 #U HAr, AR & K22 6
(Scophthalmus maximus)'" ., ¥ # fii (Pelteobagrus
Sfulvidraco)"” . 1E i (Lateolabrax maculatus)". J&
FAELE (Bos grunniens)™ . FLENEEXTER (Litopenaeus
vannamei)”™ . # B H UF (Exopalaemon carinica-
uda)"™ ' TN IR AR U S S Y R EE LA
N FEZ RTBER, AP aE | RBP4
PRI A BB AE S35 44 1R TR 0% (4.
SH6 %) AIEEE B [ IH RIE A MR AR T
S 145 T L % S A A i T A R T ) v DG B 2k
BE2 S0, JFEEST TR & Y 2 e 8tk nl A
&, H B AR Y CIE AR AT 5 K 4
RAPEIRXHAR T 1520 . 5340, s mit: 7 Ip
SRR S, K ES SR FL e
PEASR I T HEE , (H A HS 53 2 2 (i ) T
KA R ME PR 9 P PE S22, 0 66% Ay g 2
90% M TCRBRPY &, MPERTE, HIME S (sexual
dimorphism) S8 P ME . M A Z B 7E 1 A
KN BRESH  REEES R R TIE S SFRHE T
MR EZER, XMIE LAY R b A7
TERO QNS (Clarias fuscus) . V1778 (Hemi-
grapsus takanoi)®", 1 JETRER (M. dayanum)™* F1ifg
FIVREF (M. hainanense)™ , % [CIRAFRIFEAAAETE —
BUG, UHIRBNWESCGRGE A, MERE 22 =00
LY R,

BTG, AR % [ TE MR T S O
e 2R R RO AR T 55 i) L S R e A 6 7R
R B2 R BT ST, B A AR AT
P e FEEE 0T, ARAR 5 25 BRI T i 1) 2
FAIVRAR I 53 00 N M BT S R AR Sk
it 0 1 A 75 A, (e 7 b o R AR Ay
bR, BTE RN TIE T PR T HERA A I S5 b
A R B R X,

1 MESTHE

L1 #FadkiR

SEEGHR R A VLB K RO A BRA 7 & Fh
FDEEE MR RE . B H BTN 7 KR,
A3 NSRS T A — W3 7 AN AR R, AR A
Smx10mx2m, FEFELMRF—3. T 2018
E8 Aa) (WHRZ 3 A A, RIBTEREY) 110
AT (W2 6 A, ikt 40l 47 2
WK, B R A KR ME AR K BE L%
30~50 BB, Jtit 1106 . Hip PR AAET, MERR

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

235 2. MERF 311 2 PERUAE, BEER 280 F& . M
HR 280 &,
1.2 REMROMES A

A S AR HL 15 SR BRI AT 8, 2
& 13 ANATEPRIRR 2 ATk, AT R g
R i (body weight, BW), 41K (total length, TL).
& £ (body length, BL), #%ii %1 < (rostrum length,
RL). =k % H K (carapace length, CL). =k i H 5
(carapace width, CW), 3k Jij H! |5 (carapace depth,
CD). M K (abdominal length, AL), i 5% (abdom-
inal width, AW). J€ & (abdominal depth, AD). %
—H B K (length of second leg, LSL), 4% 4 &
(weight of second leg, WSL) } i # & (abdominal
weight, Wa), A BCHEIR AL 45 F 4500 %L (number of
dorsal rostrum teeth, DRT) A1 T %l 5 4 (number of
ventral rostrum teeth, VRT), & UMK 14 46 I Ty 15
SRR R AR X AR 53 5]
HEATIN AL, FRE AR AR AR AR R oK 4, SR A
K58k 0.01 g (L RF Il i pAR B i, TR IE A
PEPR AT F 8O IR < R FE 2 0.01 mm) #
Frilar o H o R an i 1 TR,

h

E1 ATIEMT KBRS UMK
TL. &+, BLMkK, RL. #idl&, CL.kMFK, CW. ki H %,
AL. 18K

Fig. 1 Some morphometric characters of
M. rosenbergii used for the present study

TL. total length, BL. body length, RL. rostrum length, CL. carapace
length, CW. carapace width, AL. abdominal length

1.3 BRI

1 i SPSS 25 R A%} e BB B A7 AH 54 207
WA, I E LR 0T, DM N
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Apte, HAl el BRSO AR R Hex AR
ST IEASPER S, 4 P>0.05 BF, J5 AT #EAT [l
OIHT, FFIBELHIBRAN B R BEIR, PR
R RO A B R B W B B T GELAR R D)
HIEFEAE T (AR AR R A, A EIRIZ o0
W77 e o B o M 05 1 2 IR AL 285 2, Hop
BLAEIEAR R R P oA AR EAL D (01U R B, ()
BRERBCN Py=R<P;, (Py, X, 83t X, X y Iy ] 4%
WAL Ry KX R X ZFMHE R, P, W
X, % X ) B AR R A B PEIRO A 5 1Y
RSERBON d=P7, 2 DRI AT S R ke
AR dy =2Ry PP

2 4R

21 PERUBAEE & RENERGH A4

TEVEREET, BW. CL. CW. CD H1LSL 4
SRR, B 20% LA E, Hidh BW B SR
RER K, & 49%., MRS, BW, AW,
LSL. WSL Fl Wa 728 5 ZE0EK, ¥4 29% LA
b, WSL WA REUR K, N 112% (R 1), ik
— TR ME AR L T, X IR ) G M A
TRIEAT T 0 Hr, SRR, M T A A )
BW. CL., CW. CD il LSL {725 5 & 50l % Kk,
¥ 20% LA b FEVERCEE , MERREME Y ZR AR
FHZEECR, VAR b B A R AR AR ) 48 S R BOK
T, FEFRMAE BW. TL, BL. RL, CL,
CW. CD. AL. AW, AD. LSL. WSL flWa, Hrp
WSL 28 S ZHOAT] T 111%, {BMEVEE BW. AW,
WSL Fll Wa 28 57 REGEE] 20% LU L (% 1),

2.2 MRRABIEIERRER S

X1 ST i P O A R 25 2 B R o S
T TSI REAR K50, S5 R B, P IRIBINEMSE
BT, HEHERER ) 2 RBI MR AN EEE R, B
PEREE, MEPENMA AD. AL, BL. RL Al TL 1
W i 3 R TF e [ CD A1 Wa M B 2 K F i
P (P<0.05)], 1H LSL F1 WSL M iR 4% & 3% K T i
#F (P<0.01) (A 2),

2.3 MERERBIEREMKE R BAE X O

X AT A5 2 A IR AT A S M T
ZER K, [ DRT fl VRT 4), HAsEAMHRE
A I 2 S A S 3 AE A G (P<0.01), R ALK [H]
HH 5 Z2 B0 K /NI 76 1 BT e DL B i A
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PR 22 5, HARREAGAT)S , DL SOHEMERE AR
R AR AR T A G AR B /NI A
HAT o

24 MAAETEEESERERES WS
BothREVEAHRERNEZ

Xof P oSSBT S 45 28 TR P RO A ol 194 5 i)
7T ER Nt Z oo A R, 45 R BN,
MR BT A A&, TL. BL, CW. CD, AD fil
LSL MR X BW A 8352 m (3 2), {HA MRS
BW [ EIAEBYN, Hazmm e LSL>BL>AD>
CW>TL>CD (5% 3). MRIEZL MIHHr a8, #
SE Y £ 06 [ ) 5 B BW=—11.11+0.03TL+0.07BL+
0.24CW+0.07CD+0.33AD+0.06LSL. % Ji¥ 2 Hij i
PE, PR X BW 9 52 i #2 B S AD>LSL>TL>
BL>AW>RL (5% 3), ZJtEIHJ7 N BW=—11.28+
0.04TL+0.06BL—0.07RL+0.26AW+0.51AD+0.07LSL;
P R e, BL, CW., CD, AL, AD. LSL
SHR X BW A B E R (55 2), HA RN
AR T HEEM, iy BL>CD>LSL>
CW>AD>AL (3 3), ZJcllH AN BW=-10.74+
0.1BL+0.29CW+0.29CD-0.04AL+0.17AD+0.05
LSL,

PERGASS BTG A, & PRI BW 52 0 72
&k Wa>WSL>CL>CD (% 3), HZEAEHTHAZE
AR Wa (0.51), 1] CD RYEIEEVE FHE K (0.78),
H £ 6 8] 14 J7 £ BW=-9.78+0.31CL+0.35CD+1.47
WSL+1.24Wa, PEBUGAJGHENE, & PEIRXT BW A5
i F2 B Wa>CW>WSL>CD>AD (3 3), H AD
1 CD WyEHEAE I 2R, #ESr iy ZoTll I3 7 72
9 BW=—6.81+0.41CW+0.24CD—0.12AD+1.97WSL+
1.53Wa; PE#V5 i, CL. WSL 1 Wa ZE PR xF
BW A &5 (£ 2), HAMIRXT BW i H4E/E
s/, Higm AR E b Wa>CL>WSL (% 3), H
SR EAE R T HEER, Zxhla)y
24 BW=-9.55+1.5WSL+1.16Wa+0.55CL,

25 MRABIERESHRIERENRERE
SR

GG AT B R SR B AR, DI K
PRI B 1 S AR DG A A 45 SR T, M T T A
A OMERFEN A, XA B A S e MR 6 A4,
HAE AR RE 9N 0.95. 0.95 F10.97, P
Jei BT A A AR 5 A A ko4 55 o 5 1) R
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*1 FRIBIVERARGESREMEKRS MG

Tab.1 Estimation of phenotypic parameters before and after sexual maturity of M. rosenbergii

PERREART  immatured (n=546) PG matured (n=560)
AR B TEE WEE T
trait female (n=311) male (n=235) female (n=280) male (n=280)
PifabrE . R RE%  BEsREE R RE%  WEdidEE TREAR%  WEbREE TR REU%
mean=SD cv mean+SD cv mean=SD cv mean+SD cv
f)fif/g BW 7.1943.49 49 7.24+3.62 50 22.80+7.45" 33 23.55£11.97° 51
4K/mm TL 86.75+16.93 20 87.27+14.86 17 124.90+14.86" 12 120.74421.86" 18
fAK/mm  BL 65.24+11.49 18 65.11+11.24 17 93.99410.29° 11 91.12+17.11° 19
HislHK/mm RL 23.35+4.10 18 23.34+4.42 19 31.71+3.44° 11 30.27+5.03° 17
LMFK/mm  CL 22.13+4.52 20 22.40+4.65 21 32.85+4.22° 13 32.81+6.89" 21
< R 55 /mm - CW 13.66+2.83 21 13.7242.77 20 19.85+2.64° 13 19.49+4.26° 22
3 F i /mm - CD 14.4543.52 24 14.46+3.08 21 21.76+2.97" 14 21.12+4.65° 22
fEK/mm AL 4427+7.28 16 43.38+7.24 17 62.51+6.52" 10 59.82+10.01° 17
JE %/ mm AW 11.74+2.21 19 11.68+2.26 19 18.36+4.41° 24 17.71£10.82° 61
JEF/mm AD 12.84+2.30 18 12.68+2.16 17 20.34+2.75° 14 18.40+3.42° 19
BB K/mm LSL 49.04+11.93 24 49.72+15.00 30 77.26£13.96° 18 87.64+30.08" 34
W% (F)p DRT 12.55+0.90 7 12.39+0.91 7 12.80+0.91° 7 12.83+0.88° 7
PR (F)p VRT 11.77£0.90 8 11.85+0.89 8 11.86+0.85 7 11.84+0.94° 8
oL RME/g WSL 0.96+0.54° 56 1.89+2.09" 111
e T /g Wa 11.04+3.32° 30 10.56+4.68" 44
o PRI T AMA  all immatured prawns (n=546) PG T AMA  all matured prawns (n=560)
rt%ff by 22 5 2% bR 22 A5 ZHUY%
mean+SD CV mean+SD CvV
)i &/g BW 7.214+3.54 49 23.18+9.97 43
£f/mm TL 86.98+16.06 18 122.82+18.79 15
fAK/mm  BL 65.18+11.37 17 92.55+14.18 15
FigK/mm RL 23.35+4.24 18 30.99+4.37 14
SHi F & /mm  CL 22.25+4.58 21 32.83+5.70 17
S B 98 /mm - CW 13.68+2.80 20 19.67£3.55 18
LMMFE/mm  CD 14.45+3.33 23 21.44+3.91 18
E/mm AL 43.88+7.27 17 61.17+8.55 14
M5 /mm AW 11.71£2.23 19 18.03+8.26 46
JEF/mm  AD 12.77£2.24 18 19.37£3.25 17
HBEK/mm  LSL 49.33+13.30 27 82.45+24.00 29
Hifil% (Lyp DRT 12.48+0.91 7 12.82+0.89 7
WAIE(F)p VRT 11.80+0.90 8 11.85+0.89 8
PR Fis/g WSL 1.42+1.59 112
Mg F /g Wa 10.80+4.06 38

TE: R PEAT BN ENE T REROR 7 53 12 3 (P<0.05)

Notes: in the same row, values with different lowercase letters superscripts mean significant differences (P<0.05)

Bk 4, SEI3A, MRS 095, 099 3 TR

F10.96 (& 4). PERAATTE P TR IR &2 S MR

TR RBOLE 5, ok Aot 31 FRIBIREIPRIES

[l RN T, FEPE AT E DA SO EHERE A ], fig i — AR, BE . PR AR 5 R AU
AR o e o R e R PR S BB B e 22 5% AT SE, Hh s Z AR 2 a2
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[/ male
150 | mm M female b g
a
g b a
g én 100 + b
%E b a
50 + b a
b a b a
0
AD AL BL CD LSL RL TL
KRERER
length traits
(a)

[ male
IS | WM female

/g
weight

a

| |

0

WSL Wa
HEMIR
weight traits

(b)

El2 ETHIUER AQREMERRES KBTS R B REREMEENESR
(a) e A 60 46K AR 22 5 (b) A 80 B B RS — o0 BRI 22 5 . R IR/ 'S RS M 1] 22 5 2.3 (P<0.05)

Fig. 2 Difference of phenotypic traits between males and females after sexual maturity of

M. rosenbergii based on independent sample ¢ test

(a) differences in length traits between males and females, (b) differences in abdominal weight and second step foot length between males and females.

Different lowercase letters mean significant differences between males and females (P<0.05)

PRI AR, — AR S REGER, BA W
EEW WK, HE R B f— Sk
W2 FEKFESh R IR, & B AR T

(AR SRR, IKF 20%~60%, 8K T 5 & 8k
FE (1%~10%)> W5 ML, AR T E AR
S RBCER B, W 40 H & A [ BA X AR (Fenner-
openaeus chinensis) 3 5178 5% ZBUEAE 3 A H
43 ik 59.91%. 50.36% Fil 58.67%", HfA: H A
THUR (M. nipponense) 11k % 34.88%~48.47%"", 5
A% TR AR A 38.7%, A#FsE T, % KA
WRTEME BUAHT S P MERRE A A, £ RAIMRIR A9 28 5
RE AL, (AYE AR, MEMER AR 5 R
BEFB/N ETERAGTE, SR L BW AR R
REOME R . AWM AE BT Wa F
WSL W48 45, &I Wa F1 WSL (9745 55 &
MR, 30T BB PR O B R AR A — &R
AN, L, 2 RBIM®EE TR, 4
TRK N — i itk — 47t

32 TEKBEMEZ SRR

B IREAF A B SR, TR

TG S PRI AR KN 25 57, AR A A
%jefrjl‘:ﬂﬂ@?'ji}x'm ﬁﬁﬁ%ﬁgfﬁ, KL 28 2 7 s
Wi, MEMEREATEES B REAAAE 2 5, (HAE
2R/ BB, ﬂfﬁfﬁﬁﬂlliﬁﬁﬁ%ﬁﬁ[“"mo
Primavera S5 &8, BEYXTHR (Penaeus monodon)
HATEN TSR RI B, SR R
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WER, ASHEEZEHS ., Chow S5 g5y
T LGN X R U I B A i G R, Kk
IR TEE R, MEE A S O R ELME A
KHEP, XTEBL XA (P. duorarum)* . H A X}
R (P. japonicus)™" . HGVHXTEF (P. semisulcutus)™ |
BEAT X UFTHIHE B XT U (P. penicillatus)™ ¥4 3%
B, ARELEGH, B ICIBERAEPE BT, AR A
KA 13 AR HRBIANFEEZS, HEM
PR, MEREREAE ZE TL, BL, LSL, WSL %9
MR B R E 25 B IRBIMERUSE, M
HAMAR) AD. AL, BL, CD, RL. TL fil Wa {i
HRTHEME, HorbErE Sk i H R (CD) 5 AR 1
R (AL. Wa fil AD) & 3 KTt , X 0l 685 #f
PETEVE UG 4 AR A G, XTEFE T
il P S A A TR, MR R L
BESEFTIE | NG SE LTI | i EE R S A B R KT
TR A, 326 JRy ER R IR B B ke 14 T i
ar, e,

AWFFRFRIEC TS B RGRER (SR
ANE B PR A A S AU A D A% L A AU ) e
MAER A, [F] IR Mantelatto 559 & 81, & R IH
U 0 R O R R SR B R T, SR AT
B A P A A T 3 R T 1 D R A T AT
XP A A T EIVE R . ABEgE T, B IR TE AR
{43 LSL ﬂl WSL & 2 KT b, dErss — 2 2 M
K, EWELR, H 8RB RK SRR L
ﬁ&iiﬁﬁﬁfxﬁvﬁ:ﬂﬁﬁﬁ EJ1, AR TR R

R E K224 F 7/ sponsored by China Society of Fisheries
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£2 BHEEMFHKSOBEARY. FFEDERERESHRRER
Tab. 2 Partial regression coefficients, standardized coefficients and

significance resulted from stepwised regression analysis

KAWL ERN RIRAELL R L N FruELl R AL Pl
stage trait unstandardized coefficients SD standardized coefficients t P value
TERAAHT  immatured Wi constant -11.11 0.33 —-34.21 0
&K TL 0.03 0.01 0.12 5.42 0
A% BL 0.07 0.01 0.22 6.23 0
KIH G CW 0.24 0.04 0.19 5.52 0
KM CD 0.07 0.03 0.06 2.51 0.01
M= AD 0.33 0.05 0.21 6.64 0
B REK LSL 0.06 0.01 0.24 8.57 0
PERGEARTME  immatured female  #J  constant -11.28 0.41 -27.81 0
2K TL 0.04 0.01 0.20 72 0
A& BL 0.06 0.01 0.19 438 0
e RL -0.07 0.03 -0.08 -2.31 0.02
fE5E AW 0.26 0.06 0.16 4.49 0
%  AD 0.51 0.07 0.34 6.87 0
BB RK LSL 0.07 0.01 0.22 5.68 0
PRI HE  immatured male I constant -10.74 0.53 -20.41 0
k¥ BL 0.10 0.02 0.30 5.45 0
MG CW 0.29 0.06 0.22 478 0
M= CD 0.29 0.06 0.24 4.60 0
K AL -0.04 0.02 -0.07 22 0.03
Ji®  AD 0.17 0.06 0.10 274 0.01
WoBRK LSL 0.05 0.01 0.23 6.06 0
S matured WU constant -9.78 1.26 -7.78 0
LMHEK CL 0.31 0.07 0.17 4.47 0
kM Fm CD 0.35 0.10 0.14 3.60 0
B ME WSL 1.47 0.09 0.23 16.95 0
MR Wa 1.24 0.09 0.51 13.45 0
TS ME  matured female I constant —6.81 0.84 -8.13 0
KIH S CW 0.41 0.07 0.15 5.53 0
KM CD 0.24 0.06 0.10 3.78 0
M= AD -0.12 0.05 -0.05 -2.56  0.01
B EME WSL 1.97 0.17 0.14 11.89 0
MR Wa 1.53 0.06 0.68 26.22 0
RS TE  matured male I constant —9.55 1.87 -5.12 0
B R WSL 1.50 0.14 0.26 11 0
G E Wa 1.16 0.15 0.45 7.95 0
SMH K CL 0.55 0.10 0.32 5.63 0

XTMEPERIFER . 3oh, AR BRFUR B 61
g I JLP ARSI, T AR ST, HE AR IR A
BILRFEZESR . AUTERY, P REIRA R

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

He—Bir B[R] — R R0, MR SR 1K 31 de KA
FER T 60 g AT, AR 1 R SRl (HTE
60 g LI, WENRAE QT R, 33 ml BEJE K O E A B
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1638 KoE %R 46 %
3 TRBIMMMERANGEESN
Tab.3 Path analysis of M. rosenbergii before and after sexual maturity
N B4
. . HE R Hik ) indirect effect
REME LGN SRR B
ta, trait correlation g, o\ o vkt amae. SSH Sk SR e St b, N,
Stage coefficient cc LK K sk K- iy LOIEK ER EE EJ& ERE R o &
effect TL BL RL 5 HE AL AW AD Ji Wa
CL CW CD LSL  WSL
HE#ET &K TL 0.81 0.12 0.69 0.17 0.14 0.04 0.16 0.18
immatured "
A BL 0.91 022 0.69 0.10 0.17 0.05 0.18 0.20
SKEH 58 CW 0.90 0.19 0.71 0.09 0.19 0.05 0.18 0.20
LMH®E  CD 0.81 0.06 0.75 0.08 0.17 0.15 0.16 0.18
M AD 0.90 021 0.69 0.09 0.19 0.17 0.05 0.20
oK LSL 0.89 0.24 0.65 0.09 0.18 0.16 0.05 0.17
HEREARTME 4K TL 0.81 0.20 0.61 0.14 —0.06 0.11 025 0.17
immatured
female A BL 0.89 0.19 0.71 0.15 -0.07 0.13 030 0.19
WG RL 0.81  —0.08 0.89 0.14 0.15 0.13 029 0.18
s AW 0.86 0.16 0.69 0.13 0.15 —0.07 029 0.18
M AD 0.92 0.34 0.58 0.15 0.16 —0.07 0.14 0.19
oK LSL 0.89 022 0.67 0.15 0.16 —0.07 0.13 029
TR ERETIE Ak BL 0.93 0.30 0.64 0.19 0.22 —0.06 0.09 0.19
immatured
male SKHH 58 CW 0.92 0.22 0.70 0.27 0.21 —0.06 0.09 0.19
LMH®E  CD 0.93 0.24 0.69 0.27 0.19 —0.06 0.09 0.19
K AL 078  —0.07 0.85 0.25 0.17 0.19 0.08 0.18
M AD 0.87 0.10 0.77 0.26 0.18 0.20 —0.05 0.18
oK LSL 0.89 0.23 0.66 0.25 0.18 0.20 —0.06 0.08
TR S SkH K CL 0.93 0.17 0.76 0.13 0.15 0.48
matured o
LMH®E  CD 0.92 0.14 0.78 0.17 0.14 0.48
BB RERE WSL 0.74 0.23 0.50 0.11 0.08 0.31
MEEFE Wa 0.94 0.51 0.44 0.17 0.13 0.14
MR SKIESE Cw 0.97 0.15 0.82 0.09 —0.04 0.12 0.65
matured o
female kHiHm CD 0.96 0.10 0.86 0.14 -0.04 0.12 0.65
fE®  AD 0.92  —0.05 0.96 0.14 0.09 0.11 0.63
BB RERE WSL 0.88 0.14 0.74 0.12 0.08 -0.04 0.58
MEEFE Wa 0.99 0.68 0.31 0.14 0.09 -0.04 0.12
HRAEE SKPFK CL 0.92 0.32 0.61 0.18 0.43
matured
male BB RERE WSL 0.78 0.26 0.52 021 0.31
MEEFE Wa 0.93 045 048 0.30 0.18
F4 DRIOTSEHLBHAERSEREENAL RN
Tab. 4 Correlation coefficient between the key traits and weight of M. rosenbergii
EZEN AR AN HUA SHRREUR W RER IEJG Y REL
group no. of variables multiple R determinant coefficient R’ adjusted R’
MERART S immatured total 6 0.95 0.91 0.91
MERARTME  immatured female 6 0.95 0.91 0.91
TR HE  immatured male 6 0.97 0.93 0.93
MG S matured total 4 0.95 0.91 0.91
PERJE M matured female 5 0.99 0.99 0.99
PER G E matured male 3 0.96 0.92 0.92
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#z5 MRFAFETSRBIFEESHERARENRE R
Tab.5 Coefficient of determination of body weight of M. rosenbergii before and after sexual maturity
KEM B R AR K e kIR kiR Sk R IBK I8 EE B P REK FOb RN E E
stage trait TL BL RL CL cwW CD AL AW AD LSL WSL Wa
T R AT 4K TL 0.02 0.04 0.03 0.01 0.04 0.04
immatured
A& BL 0.05 0.07 0.02 0.08 0.09
k% CW 0.04 0.02 0.07 0.08
kMH®E  CD 0 0.02 0.02
f§F  AD 0.04 0.08
oK LSL 0.06
T A T &K TL 0.04 0.06 —0.02 0.04 —0.03 0.07
immatured
female A& BL 0.03 —0.03 0.05 0.11 0.07
el RL 0.01 -0.02 —0.05  —0.03
B AW 0.03 0.10 0.06
f§F  AD 0.11 0.13
oK LSL 0.05
T A T & BL 0.09 0.12 0.13  —0.04 0.05 0.11
immatured
male kIS CW 0.05 0.09 -0.02 0.04 0.08
Sk CD 0.06 —0.03 0.04 0.09
gk AL 0.01 -0.01  —0.03
f8&  AD 0.01 0.04
oK LSL 0.05
lEd5%9 kR CL 0.03 0.05 0.05 0.17
matured N
kMH®E  CD 0.02 0.04 0.13
BB RFE WSL 0.06 0.15
JEEE Wa 0.26
H R KT CW 0.02 0.03 -0.01 0.03 0.19
matured female N
kMH®E  CD 0.01 -0.01 0.02 0.12
f§F  AD 0 -0.01 -0.06
BB ERE WSL 0.02 0.16
IR Wa 0.46
T R A T BB RE WSL 0.11 0.07 0.16
matured male o
IRiE Wa 0.27 0.21
kK CL 0.10

e ot 2R R AN A TR SO A T R Ve R X A2 DAL R R R L A PR S (R A 5 R R
Notes: data on the diagonal line in the table is the coefficient of determination for each morphological character alone, and the data above the diagonal
line is the coefficient of determination for the weight of the corresponding two traits

BRH W EREEIR, WIS e R A B i | A
KB, MR A T AT ZRRESR, 5%
ARSEOR TS PR A Y

3.3 T RBEMAR =Y<MK
ST gk RN, B CE ERE EET, BL.
CD. AD Fl LSL J2 52 M H A ot 8 (1) gtk i

PERCAE, Wa B WSL J2 stk X5 HAE
HRED K BT X HREY o O BRIF S A R AR — 2, R W]
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BB AR AS A IR T S PRIR 5 ik
Jo i () (3 AR BT © AT — Se il S ) Lal-
rinsanga 55 " HFSE T & [CTRARAS R & & By B A
SR AR R AR T R s, G5 AR R, AT
BT S % [RTR R ) 22 J0 10 )3 J7 R 3 30 B B v 22
S, BMERR X R BEB 2R, XS
ER A H H W (Amusium pleuronectes)” . % iR
WRUT & 3 ER B DL (Pinctada fucata)®™ . H A H
WROY Ko H AR BEEXT U (Marspenaeus japonicus)®™ %5 rh
BIf R,

TRAE FRB RN B R 1 4 R B R X A
BT LR GAE, ABRGE & A P ARG 5T
TRE R KNI 55 3842 22 55000 /NI AH ]
X 5 A7 TP S RIXR A S [ RS A SR — 3K
R, e 2R ORE AR 2R 800 K/ NIUT RE 34T b
TS B B P PR KR 3 2 ) 5 i AR

B RO S H b2 5
Z M ZEPEA SRR BE 4 A, ARG R BB, &
WA £ 22 (] ) 2 PR R DGR B2 5 1T o X /IR A
IR, EATER AT, A 2 A S8 Bk
B e BB PP [F] e R S R R T Ek
ET 0850, ARV AL ENFEEALED
B ARFREE R BR, EM TG B R
KT 0.85, Uk BHAR B AP bR 2 5 Ml A ol 1Y) O it
TEAS R o MR R XA R (e i REOR B
B IR IR G, TL, BL, CW. CD., AD flI
LSL 2k & WE gk, mEm#Js, CL. CD,
WSL 1 Wa & & & I H i F8 5. X TR Ui iy
MEME, BL, CW, CD. AL. AD Ml LSL J& 37 (1)
REEMRIR, MEPERSCHEPEIRGE TL. BL. RL. AW,
AD FlI LSL; MG, HEPE A S B RJE CL.
Wa fil WSL, #fPENJE CW. CD. AD. WSL flI
Wa, XEEL50RB], RIS AH R PR EE AR R H %,
S 2 TG VH MR AN ) ) 4 I 7 DG BT A8 MR AT
AR . WILTEREE TAE D, F52 % B M
AR KRB I B

4 gk

AHIGEXF N T FR58 1) 2 B IR IR A Je 7
A B LA B W HEREIR () BW . BL %5 15 >R AUk
RIEAT TR M . BN . ¢ R A g
M. BERFN, W ECTH I ST A AR R Y
S RBUR K, REREWIET EH RIS

https://www.china-fishery.cn

ST &R R, BR DRT, VRT4h, HAlh 12
AIE MR 5 AR BT A8 2 W2 IEAR DG, (HAETE AL
ST J5 AN R B Be By MERREAE A rh A DG R B K/
WP SEAHEN o ¢ A4S SR F B, % VR IR
A5, BEREPTS BRI R B B B AT A,
HEPER) LSL At WSL & 3 K FMEdE; @0
FWT, S A T Y OB E A MR AE I B AT
Je AS TR A K B BE LA S M i AN TR BEAA S A 2 5%, (1
P BRI M R S5 i ) CEER IR BL. CW.L €D,
AD F1 LSL; MRS, Wa F1 WSL #§ > 3R 1
ARAZ SRR, I o TR 5 R A
fEbrm 2o hlA R, RIS ARBRY, X2
MDA BT B 1 AR AR /N T IR, Ul
AP S G B P R e (] 52 I (R BT i ke R B 0 T
B, AHIEGE T PR R 5 i AR B A 1Y) 32 Pk
Ro ARBFFEEE R TN [IRIRE T TAE RIS A
YRS
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Path analysis of phenotypic traits on body weight of
Macrobrachium rosenbergii before and after sexual maturity

XING Qiangian', YANG Minmin', CHEN Guozhu', TANG Qiongying ", XIA Zhenglong >,
CAI Miuying?, YANG Jie’>, DU Houkuan’, GAO Quanxin', YIShaokui', YANG Guoliang ">

(1. Zhejiang Provincial Key Laboratory of Aquatic Resources Conservation and Development,
Key Laboratory of Aquatic Animal Genetic Breeding and Nutrition, Chinese Academy of Fishery Sciences,
College of Life Science, Huzhou University, Huzhou 313000, China;
2. Jiangsu Shufeng Prawn Breeding Co., Ltd., Gaoyou 225654, China)

Abstract: Scientific researchers have done a lot of research about the influence of morphological traits of Macro-
brachium rosenbergii on body weight of different ages, but the effect of phenotypic traits such as body length
before and after sexual maturity on body weight of M. rosenbergii has not been studied. This study aimed to
explore the relationship among the phenotypic traits of cultured population M. rosenbergii, before and after sexual
maturity. A total of 1 106 samples were collected from a hatchery (Gaoyou), and 15 traits including body weight,
total length, and body length were measured, and correlation and path analyses were used to clarify the influence
of morphological traits on body weight. The results showed that the key traits that affect body weight and the con-
structed key phenotypic traits multiple regression equations were extremely between before and after sexual matur-
ity, and between male and female groups. According to the coefficient of determination of individual traits on body
weight before sexual maturity of M. rosenbergii, total length, body length, carapace width, carapace depth,
abdominal depth and length of second leg should be focused on during selective breeding. Carapace length,
carapace depth, the weight of second leg and abdominal weight could be used as key parameters for selective
breeding after sexual maturity. Before sexual maturity, body length, carapace width, carapace depth, abdom-
inal length, abdominal depth and length of second leg should be considered during breeding in males while
total length, body length, rostrum length, abdominal width, abdominal depth and length of second leg could be
considered in females. After sexual maturity, carapace width, carapace depth, abdominal depth, weight of
second leg and abdominal weight could be selected in females while considering carapace length, abdominal
weight and weight of second leg in males. The present study also indicated that the traits affecting body
weight were different between males and females even if in the same growth environment and age, and that
males and females had distinct sexual dimorphism. Except for the length of second leg and weight of second
leg, in which males were significantly larger than females, and the female’s total length, body length, rostrum
length, carapace depth, abdominal length, abdominal depth, and abdominal weight were significantly larger
than those of males, which may be related to the fertility enhancement of females. Meanwhile, the multiple
correlation coefficient between the retained traits and body weight was higher than 0.85, indicating that the
key morphological traits affecting the body weight of each population were verified. In conclusion, the sexual
maturity status of M. rosenbergii and the excellent phenotype of males and females could be considered as key
factors during breeding practice. This study can provide a reference for the selective breeding of M. rosenbergii.

Key words: Macrobrachium rosenbergii; morphological traits; before and after sexual maturity; sexual dimorph-
ism; path analysis
Corresponding authors: TANG Qiongying. E-mail: tangqy@zjhu.edu.cn;

YANG Guoliang. E-mail: ygl0572@163.com
Funding projects: National Key Research and Development Program (2018YFD0901300); Jiangsu Province Key
Research and Development Program (BE2019352); Special Fund for Modern Agricultural Industrial Technology
System of the Ministry of Agriculture and Rural Affairs (CARS-48)

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

	1 材料与方法
	1.1 样品来源
	1.2 表型性状的测量方法
	1.3 数据分析

	2 结果
	2.1 性成熟前后各表型性状统计分析
	2.2 性成熟前后雌雄群体差异分析
	2.3 性成熟前后表型性状间的简单相关分析
	2.4 性成熟前后各形态性状对体质量影响的通径分析及回归方程的建立
	2.5 性成熟前后形态性状对体质量的决定程度分析

	3 讨论
	3.1 罗氏沼虾表型性状的变异
	3.2 罗氏沼虾性二态表型
	3.3 影响罗氏沼虾体质量的关键性状

	4 总结

