. N ‘\‘ AYY AYY
o526 B 5 W W HEREER Vol.26, No.5
20174 9 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Sep., 2017

MEHRS: 1674-5566(2017)05-0691-08 DOI;10. 12024 /jsou. 20170402033

st 38 3% 58 FL 400 SR R 4 T B B O R 2 K 22 SRR 5

)%E—ﬁﬁza—llj, EE%I,ZJ’ ﬁpﬂggﬁgllj’ é_%géﬁllj’ ﬁi:a?ﬁillj’ }‘rlJ 21172,3

(1. B e Roe KPR E R RSB miE L, Bl 2013065 2. B3RRIGIER 2% /K7l BT B U504 3 -5 R 2
FRE AR, Bl 2013065 3. /K St fe A LG BIETTDMAE QBT L, B 201306)

WO ORISR T RGN Rl 2 R BN [RIAS VA R 1 A K 2 5, AR S0 R4 T
JE45 28 38 48 58 .68 I 73 FRTURKE Sk, T HG 1 28 FUHUFAE & 9], 3 1B AN [ VA B B AR T o8 B 91 4 1k R
FHEFIORT 10% (14 H) hAEOHIE 10% (14 5 U5 10% (14 7)) 58 CHIRA KR E op 5 3 41, kot
SR A VAR K R 43 34 T 5 R RO A AR T, H e AR [ A A M 2 1) (2 5 R4 S T A
it B AR [ K SR AR 4 % R4 K 4 % B4 BB AR X B KR AR B TR, S5 SR R, M) A K1)
{1 3 IR A KR 2 7 5 (P > 95% ) 853X 6 A K 3 R [ R A S — AN PSR 43T R i A A 100 T 2
L R o U, AKX P 2 Tl U 5 SRy - RE BRI W, = 1 X 10 7L R y o =
3w —4.92 AR KRG M EL TN vy =3. 416 =571, v, =3.210 = 5.30, yj =2. 92 —4.78; H £k
i AR A g A R L TE A, 3 L ] B O D M S e £ 3 LU (1 LS A KA O s TR B
AR ) K o S R 0 24 0K 5 A PRy S B K A 0 4 T R o 2 K (15 56 1 52 K 9 B0 RS AR,
WLLJG AT R IR A A P I 2O P %o A KB 5 3

I JLANIERTIR; SIUF; R R K AN K S

FESES: S966.12 XHERFRER: A

JLEN ST UF ( Litopenaeus vannamei) , X FRFE
KX EF, & A5 S P 17] (Arthropoda ) , %1 HH 44
( Malacostraca ) , 1 J& H ( Decapoda) , X} #F £}
( Penaeidae ) , EXTUFJE ( Litopenaeus) "' . AHH
BHA —RYFREM R, JFHEH FEER
Vo Vo Ve Vi Ve XH W)t Ca,Fe.Zn Se F1 18
FHEIEIR™ , iy N AR K T 10 S R A 7k
IR, MO IR P | AL R A, 2 H 4
PR SRR EEE AR —

UEAREA, LA T X R R b 36 75 0 R 2
—, BIGRZIE AT TR AR K B U S
AR IS DR e S 1B A0 Y 0 18 T4 . LAl
XTI B B A R D T 0 BE A D) S A v A
TR AR E ML B, G R B FR ol
B R AT S KR E R
KB 4 X BF E OF A BE BF Ry R BT LA
Gompertz A= | M1 2k 405 ROR I, 4K Logistic

Wfs HER: 2017-04-21 &6 HH#A: 2017-06-03

P R P RCR B o T KL 5T AR
At 358 HORE A5 21 14 T A7 SR S — > B Aok
AT, FRATZ 10 8 e A 3, RV Ok 5040 ) H. 5% 58
T[] —t 3% rp B 0, FERRS 22 S A Y I ., 2
RERE B AT — & o B X L A7 BE K. A
TR FERE A T A R ], R A R R 5 25 1R 1 1
Ui S0/ 2 W 7 S W SR e i e e (A
F e RIS LB 1 4 08 A R FIAR A AR G 5 S B
HER T AT A FE I, o DL A9 26 UBT 5 S (it 2
%

bR ik

1.1 sEI AR

S BT PRI 22 B8 2 40 43, ok i % R
/N 0.433 3 AL, R 40 T7 RAFHT, R
5:30 am 4:30 pm WEFr, pH Jy 8.51 +0.30, %A
$(6.93 £1.41) mg/L, /K i ER T (B 3)

EEWAB: FiEdEFE PR RERIH (PRBHF(2014]55 5 5)
PEZ®IIT: i ANE(1989—) , 4 WL A, BHE T 1) IR S ) 3605 % 77 o E-mail :1324379580@ qq. com

BIEEE: X 40 ,E-mail; hliu@ shou. edu. cn

http: //www. shhydxxb. com



692 A PN 26 &

JEREI19 ~34 C)

HURE b I 25 10 1 14, 45 3t 33 5 i R TR A
B AR ], st s 45 R K H 8 BRI 0 IR L
M55 28 .38 .48 .58 .68 .73 K (K X UFE & b
7, FENRIE 5 R BB Ja — R &) BURE . RRIR
IR ELAAE 50 L2 1, JLEORE 857 B (1A FH I B AL
BiH, 10 5 F0 14 53t 3 g U HORE £ AN S A
[A])
1.2 #iEaiE
L2010 AT b3 A 5 (e R AR 43 B

18 2 WIHT, 6 YR IBURE 5 1% 79 4 it 308 1) A 7
R FAT R I AAAE R E 2R (P >0.05),%
JEE A b G ROk VR Lt SR L H O AR
WA IE] , PSR F T ) 45 SR e 79 b % s UK T
IR IR T G I AL B

R1 UG HA E] FLAARE ST R A SRR
Tab.1 The sampling record during

experiment of Litopenaeus vannamei a
FHLRE/ d 10 Syl 14 5 BoE

Time 10" pond 14" pond Total
28 79 60 139

38 59 85 144
48 54 95 149

58 67 63 140

68 69 78 147

73 72 66 138

1.2.2 AHFEDRIRERA 321

K 10 S 14 Z 30 BB UL SR 595 2
J& R B, BRI B R RN 22 S AR W Z K (5 9F
HITE BLAH [7]) |, A 5 ik 382 3 W 32 [ (e R - /D
{) /- HIfE x 100% ] 89% ~106% (£ 3) .

®2 WA IESREUEREMEK T RRE R LB
Tab.2 Comparison of body length and body weight at each sampling of two ponds

FIREd KAEHYE Sampling pond 2 5 i 95% EE X ]

Time 10 Sy yE 10t pond 14 EyhyE 140 pond Significance of difference
M/ mm 55.71 £9.61" 57.92 +7.35* (58.11 ~55.14)

3 Wi/ g 2.36 £1.06" 2.48 +0. 85" (2.57 ~2.25)
M/ mm 63.80 +10.11° 63.06 =10.41° (64.70 ~61.26)

38 R/ g 3.33 £1.52° 3.35+1.48" (3.59 ~3.09)
e/ mm 67.60 +11.53" 73.26 £9.34* (72.92 ~69.50)

48 WER/ g 4.24 £2.11* 5.17 +1.94% (5.17 ~4.50)
M/ mm 75.31 +7.94* 72.42 £8.98* (75.40 ~72.41)

38 Wi/ g 5.29 £1.61% 4.95+1.98° (5.44 ~4.81)
MK/ mm 85.69 +9.17° 81.32 £10. 65" (84.86 ~81.62)

o8 Wi/ g 7.63 £2.68* 6.83 +2.76" (7.75 ~6.87)
M/ mm 90.90 +11.86" 82.11 £10. 12* (90.08 ~83.89)

3 Wi/ g 9.82 £3.76° 7.04 +2.60" (9.49 ~8.13)

T R = bRifE2E; 2. AT Z RN R 53R 22 52 B35 (P<0.05) s Ml 7R FROR 2 AR B3 (P >0.05)

Note: 1. Data in the table is as mean *+ standard deviation; 2. Different letters mean to differ significantly ( P<0.05) ;The same letters denote

the difference was not significant (P >0.05)

®3 FLWESIFETAFEREN AR ERKE AT TR RE KR 3R E R E RN

Tab.3 Average body length, average weight and the fluctuation change

with time for all samples of Lifopenaeus vannamei

KA [H] FrIR K/ d PR/ mm WA B/ % RSN AR 5T S 0 B R E /%%
Date Time Average length Fluctuations of body length Average weight Weight fluctuations
2016-8-16 28 56.67 +8.77 38.80 2.41 +£0.98 101.24
2016-8-26 38 63.07 £10.29 40.11 3.34 £1.50 95.81
2016-9-05 48 71.21 £10.54 36.51 4.48 +2.05 106.25
2016-9-15 58 73.91 +8.58 32.59 5.12+1.81 106.46
2016-9-25 68 83.24 +10.26 31.73 7.31 £2.78 89.33
2016-9-30 73 87.29 +12.76 30.15 8.74 £3.70 100. 80

http: //www. shhydxxb. com



5 3 JRET B , A5 < M IE TR I LA S W A R B AR B B AR K 22 S5 693

1.2.3 AKWMIE

() PR AR AP RT (y =bx + A)

FH Excel Y X HRAE i A A S5 2 RO B502E 1 7
BRI 23 AT SO R HA (IR 22 38l RIS
H-fh A |/ SEE x 100% R ) o

(2) R AR R B A A BB W = al”) U

FH Excel Y BT IR X IRAE S 2R 4T AR A4 o o
PR BB 44T X BT A R i AN () A 4K G 32 2 W
IR A T BB R BTG TG

3 EKZBH

I3 TS R A I S AN [] A K ok 3 2H W 1 4
X H 38 N 4 % H 3G K AR X H 38 R 5 R X
H 3 5

L,=(L-L_)/D (1)

W, =(W,-W,_,)/D (2)

L(%)=100x (L, -L,_,)/(L,_, x D) (3)

W, (%) =100x (W, -W,_,)/(W,_, xD) (4)

AL, WX HIE A L, At IR L,
¢ RBEIRS IR AR L, O ¢ — 1 SRBEI
SRBIAA s W, s % H 3= W, Dy AHXE H 3
W, Nt RAEI SRR TR W, 0 0 -
SRAE SIS AR AT 5 D Ry SRARE ] Bl P 1]

2 gk

2.1 NEXMIMERKMERENEXRLR

VSR [0 Jr A L8 32 %ot M g A K R
R VEIR, fh L ORI B 2 7R A A K
AR IR 5 £ X5 S ) R B b3 i, B 3 =2 () 2
—EMAH I T W E Z AR HE X R,
TR W =al” BERSAR I DL A LA I X R A K
IR T 8 119 56 2R 5 (AR A ot gk BBORT 00 A 74 42 [
5, TR R R (E ),
2.2 {FERAEKE 28 d BAREKERIT RS %
EL B

HT 1 R O HURE IR R /N 22 B0k (P <
0.05) , 145 5 11 3 2 e 8 5 K (89% ~ 106% )
A28 d A S R ], A TR AR A (R T o 481 DL T
2, 2 AT LA AR B IE S, Kb 2y
10% MEMABTRTE 3.7 ¢ DL B, A 2 10% (14T
FE 1 g LU [ BRFAR (4 SF- 5AA JoT  23 300y (4. 15
0.47) ¢.(0.67 +0.17) g, ZRW P E (P <
0.01) ] oA SRAE B 0 0 o o o7 B8 7 43 A LE
B 55 28 RAPA ALl o AH R A= 4 o B H B0 A4 o o

(1422 5 BRI 1) 2 K R AT AE 22 52, TR AE LA
Jo BT B A 3 238 3 2 I 3 M g 2 v R o
R AR/ 10% B SMCFRIZ L A O R e
FEARBIARLE AR, 55 S U o A T v ] 24
10% R IFAANT AR R R HUR AT

AT H
Length log.
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£ 20 y=3.0051x-4.9202 11.00
N r=0. 998 s 40.80 & ]
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Fig.1 Scatter diagram of body length and
body weight of Litopenaeus vannamei
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Fig.2 Weight distribution for growth to 28 days
of Litopenaeus vannamei

2.3 FAREAEKEZRMMEKNEREWERKR

PR A A T R 43 1 3 4L 0F 4 B AT AR K
IR o H5 0 T R BCR0L 5 B Rk il 1, 25 SR L 3% 4
el 3, 55 R B, A RE LA 1S B 5 A T
H S K HOR A FIG E  4 Z [a), il T [
FE S BRI L3 2 U 5 A ) A R P 3 Rl %
AN N7 HAE 4 A 1A 7 FE 52 bR A 4
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x4 FAREKERANELATERERE
Tab.4 The linear equations and the power function of different groups of growth rates
45 H&H BT R P FH L B/ mm BT YL g
Group Linear equations Power function Length application range Weight Application range
25 2R 4] High y=3.41x-5.71 W=2x10"°>4 65.80 ~112.18 3.67 ~18.38
A Middle y=3.21x-5.3 W=5x10"01> 57.65 ~102.03 2.31~13.13
R Low y=2.92x-4.78 W=2x10"1*" 30.22 ~72.77 0.31 ~4.58
1.4 ¥.=3. 4099x-5. 7085 20p
1.2+ " r=0.995 18} Y‘EIZZE*OfiX‘_" 4099
¥,=3. 2137x-5. 301 - 167 r=0. 995
1.0 r=0. 996 {"'ﬁ) 145 —ER_()R ¢ 2137
~ 12} ¥, =9E-06x
o 0.8 —9 9991x-4. 7828 @g 1ol r=0. 996
25 0.6 r=0. 9 > gf v, =1E—05x* 0051
. =3.0051x4.9202 &g i
@é 0.4 . Vit iy 9)598 b 2 r=0. 998
£3 0.2 o~ ol
0
7 21 4 7/6 1.7 1.8 1.9 2.0 2.1 020 30 40 50 60 70 80 90 100 110 120
0.4 K 3 K /mm
o8 Length log. Body length

B3 FAEERENRAFRANNELZATRERFTERLY

Fig.3 Linear equations and power function of all and different groups

RS HEREKRARERERBZROEFARAGENGRE

Tab.5 Body weight estimated by regression equation in different growth rates of the same body length

AR Fi & Estimating weight

. e y=) DA AT . .
M e & EAEE A AR AR e Abele g
High Middle Low All
65.80 3.12 3.09 3.47 3.39 3.39 28 2.35
71.2(%) 4.05 3.98 4.37 4.17 4.27 28 2.54
65.32 3.54 3.02 3.39 3.31 3.39 38 1.72
71.24( ) 4.73 3.98 4.37 4.17 4.27 38 1.87
65.69 3.37 3.09 3.39 3.39 3.39 73 0.90
71.82 (%) 4.50 4.27 4.68 4.47 4.57 73 0.98

2.4 FAAEMEERRRERMERERRE
HELES

AL 4 (R BAE R 00 P29 (E = drifEiR 22 ) m]
LA, PR B S AT 1 (58 d ZRi7) 32 LU
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J B AR R AR D R A TR] AR K T AR 2 R R
AR HRL] > R > (R RA (T 5
FEAFOL) 5 AR By B AT 22 57, A2 KO3 R AT
BUNTIRIHI(58 d DU 825 & TR o IR
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HEIE) o
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2.5 XPERMERFIEREMNEINE K SHEXTER
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Fig.4 Changes of body weight and body length along culturing time at different growth rates
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Fig.5 Absolute growth of body weight and body length of different groups
during the sampling period of of Lifopenaeus vannamei
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Fig.6 Relative growth of body weight and body length of different growth rates
during the sampling period of of Lifopenaeus vannamei
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Investigation and analysis of the growth differences of larvae to adult stage of
Litopenaeus vannamei

XI Liping' >, WANG Ju’ an'*?, QIU Yuyan'*?, CAI Shengli'**, DAI Xilin'*?, LIU Hong'*"

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghat 201306,
China; 2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai Ocean University, Ministry of
Education, Shanghai 201306 , China; 3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding,
Shanghai 201306 , China)

Abstract; In order to investigate the growth differences of individuals from larvae to adult stage, the samples
were collected on the 28th day, the 38th day, the 48th day, the 58th day, the 68th day and the 73th day .
Firstly, take the 28th day sample, calculate the proportion of different weight; According to the first 10%
(14), 10% (14) near the middle, the last 10% (14) of weight ranking defines the growth rate is high,
middle or low. Secondly ,the body length and body weight of the shrimp were fitted by power function and
linear regression. Thirdly, all the samples were calculated the absolute growth and relative growth . The
results showed different growth rates of three groups at the same growth period (P >95% ), the growth rate of
different shrimp as a whole to analyze whether there may be some deviation. Secondly, the power function of
W, =1x107L""" the linear equation y, =3x —4.92, the linear equation group with different growth
rates were ¥, =3.41x =5.71, y 0. =3.21x =5.30, y,,, =2.92x —4.78; Linear equation of the slope was
positively correlated with the growth rate, and three sets of linear equation could more accurately reflect the
real growth of shrimp. Also, we found that different growth rate of shrimp absolutely conforms to the actual
growth, and growth analysis selecting absolute growth value is more appropriate.

Key words: Litopenaeus vannamei; larvae; adult; growth difference; growth parameters
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