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1,2,3 2,3 < 2,3 Ay 32,3 = 2,3 2,3 A 2,3
BB, BWec, A EEgeS, FESS, EEYD REATT,

FEa”d A
1. Rt K2 Togill2=Be, V195 Joi 214081;

2. WK RIS KIS, ARl SRl B IR AT RS A T T SR EE, IR Ay 2660715
3. WA SRR E IR E, A S YT i R AR A, LR T8 266071

WE: A5 ALY ST I (Litopenaeus vannamel) 61 % & A BL, FFR T A 50 d i &L B LR sk IR & 355
WK, 38 T8 K R LR TERE TP T4 T WoR, FLANIEXT IR R AE S A0 R L Bl /K 77 58 R 858 1 A0 14 2 A
MBI ERELER, HRRNKEAFEREERER, B RZE 555 36.26%F1 46.82%; JLANEXTUFEK 7
) o Yol 43 B SR B AN o 4 R SR (43 9]0 0.09g/d 1 1.82%/d, 4 o 3 o B B IK) 5% 2 He o o3 o SR 7 7.54 4
Ty, W ERER R 12.95 NS JUNEFIRR R4 FAERN 1.00%~63.33%, & &R A
26.61%, HARFAC RERRZABMAFNE RS T 62.33 MM, MRREERYMER T 36.72 NH 5. AR5
SRR NIRRT IR RAE GBI O SRS T AR . TR RZESR, HA B KM 8L 5 R 28 (1] FliE
BWS, AR R R —2 B LN X IR A K 3 B T AR LB oo

KEEIF: FLANEXTER; Hheuk, KE, fFIER
FE 45 ES: S965 XHEkFRERD: A

JFLAA R X EF (Litopenaeus vannamei )5 B g 95
FIXSFER, 3228 53 A1 7R A6 b 30 28 55 7 R T Vi 1
X, HAAERKM, MR RAK. &6 6% ESRE
SRR, BHA BN =R B SR X ER RS
Z W PR BA R BB e, X
R K A TR 32 A A 1 A ], e e T AR
32 3300 J5 hm?, 3 K FRFE 17 A8 6y, TR bR
IR A2 B T AU 1, e i XK RS 43 1Y
R ERAL T 15 TT RO AR L Sy o L S TR
W ABIT K SEEAH, B2ERK MFRE TS
FrJE T — R 5N YRk SR SE g, JFEHUS T

I #5 HHA: 2017-06-20; 1&iT HHA: 2017-11-13.

X E %S 1005-8737-(2018)02-0308-08

A RAEFR K BT oK 77 SR A8 i ol 2 A 1R
%, R LR ¥H EBUMTR AN F, Hilan:
BE 5, (1 etalurus punetaus)® i Zil(Carassius
auratus)|” . B [GHE S 1 (Leuciscus waleckii)®4
FBWFIE T A A 6] H DX R Bk 38 A KOk
B FEIEMERE DA S R PR BE A o A [ — 2L
A3 R K Bkt 2 T Jig PLGH I X I B R B 7K 57 5
g8, Bl w0 O R T 2R AL M X P i B R
ER I ER B K X PLGA T 6 R 2 R A K R R I
THIWFSE; ERME AR T 7R B SR A
T, A TR X LA T X6 B 7K AR A AR K IR
M REM o ERBRZK S5 AF T 1 PG V5 X IR 57 B A7 AR X

E&TE: (LARAE ST &R H (2016GSF115030); 1 e 9 /4 35 M RBHIF B it 35 A BHIF Al 45 3% % 701 %% 45 (20603022016006);
WA Al KA TR0 B 2P 00p SR ik & 5=k k; B =l AR A 3R 35 %% 4 7% B (CARS-48).
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FERE, (EEEXTER AR 26 5 B9 FLAN XS SR e &
WFFE A o il — A4 = R Rk 25 PR B FLgA 3
XFURFRIEAICR, 30 V) BT FLAA 50T 0 i £ 5k
Ve AR, LAfedE PLA ) R 57K 57 7 ) 4
K S o

ARBFFE LA LANEERTAR T3 15 kR, @
I LN BERT IR R R, JT IR T A B ER ik
FRIH AT T RS R IRFE K, PPAl T R A
IKFRBHIREE T R R L R 22 5%, ] T
JLEIE X MR ER B K 152 1% 7 S (IR AR 5285

1 HRE5HE

1.1 SEIeH

S b SR T A B K A VARG RA
AJHEAT, SEEG T HDOHER O N ER ¢ T 157
B OREA, AE K (2.5+0.8) g, kit 61 1%
&, HNKFR 30 BAIF,
12 RIWHAKLE

S T A ER A K B T A S K A Y
ARA RS w) T Em0OK, 2k, HAF G Rk
Wb 7258 K K B 4655 (DB 13/T1132—2009),
SRR AN 1R .

£1 BWEKTEHS

Tab.1 The main component of alkaline water

M type Bl alkaline water
HIE salinity 15
Na*/(mg/L) 5818.00
K*/(mg/L) 77.37
Ca*/(mg/L) 281.00
Mg?*/(mg/L) 787.80
Mn?*/(mg/L) 0.81
Fe*'/(mg/L) 0.10
Cl/(mg/L) 8160.38
SOZ/(mg/L) 1090.76
HCO3/(mg/L) 420.82
CO%/(mg/L) 99.18
pH 8.5+0.2

HZ 1 A, s X AERmik L CIm. Na™h
FHERSY, KT Fe? . Mn® e & R, B T
ey L K 2728, LBk B T AR C >
Na" > SO3> Mg* > HCO; > Ca®* > COZ> K' >

Mn?* > Fe?* S0 /K Ab L bR £hAs /K 2848 ib i
U8 JE A E K, AEE KN AT &) EDTA
JFBER 24 h DL B IFER
1.3 XWHE
131 REME  XALGNENIF T 15 &
REACE IR AT AR T, WAL 2 5 PRk 1k i
BB SRR, RN TERH AR TR R 8
AR ARMZREINILAE 170 L AN T, TR
ERHAE 28~32°C; fbihaiik)E, BK AR
HLEEHL 10000 JB7E 170 L (I N5 B ZAFIF, 1
HR%S 5 REEHLEE IR 1500 B2 3 m® /K e i N 4k 4%
FRH, HEXUFA R E AR DA .
1.32 HERETHFAMRX AHREEDH X
D 52 m, e B A H A 2576 3 K AN Y 61
MRZR, el 1830 B, SR . 7E X R4
3~4cm B, XEADFERDERIATIOCHUR T
9, URAARRMER . BAKFRZmd 30 Bk,
SRR AN 5.7 mx3.7 mx1.4m 7K Je i iy
FRIGIL RS A N A . AN, FRAH %
FEZ Ny 87 BIm?. JFHRSEEE, Sere/k et b iE
A Im ZEAREMNARIEK, BAZEZ R
AT IR, 285 7.d BRI K S T A
BlK o

Hy &M, R 4 %k, HEEE—N
XTEFARE Y 5%, JTAR 48 A JCRDEME B 4738 Y
PR BERIEATIYS . MoK, FREE AT A oK
- 10%~20%, J& 132 W 1S i d K 2 AR S 20%-~
30%; FRFH A TE] A K AR B 45 il 7E 27~29°C , TE&:
N 50 d IR G IR Z )G, FFA X g R AT R
PR I, I B AR R R bR
WA, St SR RNFRIEATE
1.3.3 Zito#r  FIH SPSS19.04t i 4k 14, 4iit
FLAN R IR 5% R AR E A T R MR M . K
B, =/ME . deifEZ . ZBRREG XL EXTIR
B R FR G RHAT RN R T 22085 A LSD
&R RZMRESAT L E K, BEERLKE
WH A P<0.05 4 ik 3, P<0.01 ik i % .

Y Xt BRI E AR . AGR(g/d)=(Wo—Wh)/t

i RT3 SGR(%/d)=100x[(In Wa—
In Wy)/t]
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H:rpr, absolute growth rate (AGR) 2 4 X 1 & %
specific growth rate (SGR)J& 4 & 1 8K 5 t ik
RKEL(d); Wa HHITER IR (g), Wo HICGIRIREE (9) -

2 ERESW

21 NEXNIEDRHAFEARETEK. 77
EHERARESH

LGS Xof WA £ Bl 7K 258 K PR EE T 1A = A AF
TR AR RBISEO T TR 20 S8 R B
FLANTE R IR AR AL Eh BB FRFE IR EE R R 8 721
BMRZES, WORRER KGR 20.10 g, FHER
7.259; RAMAEFWAERKESR, RREAT
%8 63.33%, “V-HFEIEFN 26.61%:; 145 FlIfF
TR EAR ST RE, 208 36.26%F1
46.82%, 1h6HA B 7K TR FE PR T LN 6 R AR B
FETE R A B KERT G .

F2 NHEMIFERFHKTFEKINET
EK, FEERHRESH
Tab. 2 Phenotypic parameters of Litopenaeus vannamei for
growth and survival traitsin alkaline water culture conditions

£ =] =] = ;[‘r [=A
PEIR treat ¥ifE ﬂi/l_\ﬁ wAME iz ERARN
mean min max SD /% cv
/g 725 150 2010 263  36.26
body weight
%?ﬁ(ﬁﬁ/% 26.61 1.00 63.33 12.64 46.82
survival rate

22 MAMEMTRRBZEKRKBRSHT
SEEGZE R, I A SN XT RSl 487

&3 JLEEFER

o PLYIEE X MR AE ERBOK SR K 8% T 45 KRR
irfﬂk\ 2 of 1 F AR R A B E R LR R Ty 2
3T (ANOVA)SE S I3 3, %% R A FH AR/
TERRZES, PRk 8k 2 /K7 (P<0.01), H
Bl 1. B2 FIE 3 A ATl ML iR R
IKFFFEIAEE T AR R R AERKEE AR RES,
#u Xt H R ML 0.1 g/d IR R A 174, Wi 5V R
%M 5121, 5073, 5014, 5060 #il 5093; L /K
FRFHINEE T T AT 5 58 A0 446 o 188 B 0 440 (i ke o 44
RS2 0.09 g/d Fl 1.82%/d, 4%} 4 & fx
PRI 2 5121, 265 3 7 3 FIRR 1 5 5 50
J& 016 g/d Fl 2.34%/d, 4%} 1 18 1R R 2
5165, 2 X 3% H 1Ry o 14 F R 4 & 0.03 g/d
F10.92%/d, 28 X3 i R K R LU 5K R 4 3
HEEER 7.54 MASS, WREZXRE 12.95 1
[ERi g
23 MMEXNIMESFKFEARETERR
FERILR

FLGN X R AE AR BK FRIE K FREE N A& K &R
IR RGO LR 4, Z5RWIR . FLANEEXT IR 4%
RAMANZRER, FAHEREER 1.00%~
63.33%, K& TR 26.61%, H A f7iE %
# T 50%IM K R IAH 54 : 5032, 5024, 5009,
5115 A1 5180; H:H 5 £ 5032 & A7 1 R I F
2, TFIEEN 63.33%, WHTEERBKERE T
62.33 A, WRRAEERES T 36.724
[EF 9=

ERHKFEKMETRRRABENHTESN

Tab.3 ANOVA analysis for body weight among each family of Litopenaeus vannamei in alkaline water culture conditions

AR trait AR S YR variation sources  SF-J7 il sum of squares [ 1 degree of freedom 77 mean square  F P
% Z ] between families 1239.373 60 20.656 4.130 0.000
AT /g body weight 5 Z [ within families 2130.636 426 5.001
S total 3370.009 486
% Z ] between families 0.294 60 0.005 2.449 0.000
2 %t 438 7 % (g/d
AL K Z M within families 0.852 426 0.002
absolute growth rate
S total 1.146 486
% Z ] between families 90.515 60 1.509 4.216 0.000
R it %/d
TR IR (W) % Z N within families 152.446 426 0.358
specific growth rate
S total 242.961 486
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BT BN T @fsc8es T 3 2 g 3l d e «f @
2 23| [ |T(88|8° T [°=8 |&| |7 &8 S |83 (S| |5 7| | S 3
> 3 ST Q 003 | T o S5 T © o & ©
g 82 T w 1O &2 S |3 © 75
L - o0 T &0
8 5] o0 B g =
o 2w 5 ° T
Lo 6 T &0
I, o0
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4t
2 H
AR AR AR A AR AR AR AARAAARA A AARAARANARRARARAARAAAAAARY
I DL DS S DS DS g J, T J, T J,J J J, Ty J, Jy J JY
o o o 0o o o o o Q C G QO ©C, 0O, G, O G G L Xy Py Py Py Py e Py Yo Y Y
2%%%232%%223%332%82805e2RD30T30E Y
REZ 45 family ID
K1 LR ERFE SR BIOK SR AR 8 N & KR IR E R LSD £ i
AR PR TR AN 58 2 22 18] 22 5 2 3% (P<0.05).
Fig. 1 LSD multiple range test for comparisons of multi-average of body weight among each family of
Litopenaeus vannamei in akaline water culture conditions
Different letters mean significant differences (P<0.05).
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on =
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3 o0 &0
& 0.05[ e
) ]
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KE 'S family ID

B2 FLAEE X IRTE SR K FRAE K BRI T 45 K A 28 X0 1 R A LSD 2 He Ak
AN [l PR R RS ) 28 22 22 [ 2 5 2. 3 (P<0.05).
Fig. 2 LSD multiple range test for comparisons of multi-average of AGR among each family of
Litopenaeus vannamei in alkaline waterculture conditions

3 it
31 FLMEA R REREAR ARG T K
B B

EEE O ORI
. RRBH A S0, SR A A
52 P A2 L4 AU 7 90

Xo WK, ENIMGFE LR¥EEFAMER R
FFJ& T T 8% (Oncorhynchus mykiss)!*3 |k G 7 fik:
(Salmo salar)!*¥ . Jg %' % 4F: i1 (Oreochronmisnilo-
ticus)™ | K ZE6¥(Scophthalmus maximus)™™™ .
# 1 (Pseudosciaena crocea)!™® . 1 [E %} #F (Fenn-

eropenaeus chinensis)'” . Ffif.(Paralichthys oliv-
aceus)!™® | 55 i U1 (Argopecten irradias)! 45k
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HEH <
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K3 LGN IR B 7R R BRK FRFE K BRI N & 2K R KR 1Y H 8 LSD 2 LA
AT RN AN ) 58 & 22 18] 22 53 1 % (P<0.05).
Fig. 3 LSD multiple range test for comparisons of multi-average of SGR among each family of
Litopenaeus vannamei in alkaline water culture conditions
Data with different letters mean significant differences (P<0.05).

R4 FLPEMIRRFEKFEKFMETERRANFEER

Tab.4 Survival rate of each family of Litopenaeus vannamei in alkaline water culture conditions

KET JESTES KET FEREES KET PERRES KRT JESRES KET FERTES
family survival family survival family survival family survival family survival
number rate number rate number rate number rate number rate
5032 0.63 5128 0.33 5060 0.23 5036 0.20 5112 0.17
5024 0.60 5164 0.33 5184 0.23 5058 0.20 5122 0.17
5009 0.57 5014 0.33 5083 0.23 5106 0.20 5038 0.13
5115 0.53 5172 0.30 5039 0.23 5003 0.17 5086 0.13
5180 0.50 5016 0.30 5114 0.23 5085 0.17 5125 0.13
5050 0.47 5127 0.30 5004 0.23 5008 0.17 5093 0.10
5188 0.47 5158 0.30 5018 0.23 5069 0.17 5052 0.10
5073 0.43 5133 0.30 5053 0.23 5094 0.17 5047 0.10
5074 0.40 5075 0.30 5165 0.23 5118 0.17 5183 0.10
5030 0.37 5134 0.30 5025 0.23 5121 0.17
5182 0.37 5137 0.27 5135 0.20 5082 0.17
5126 0.33 5033 0.27 5037 0.20 5189 0.17
5057 0.33 5123 0.27 5091 0.20 5080 0.17

FEMIR IO T, JFBUR T RAFECRE., T eEMNE  17.569%~32.183%, B T R AR . FEARBRSE R,
PERF R IR T4 R R 2 E K MERE IR AT R, 45 R R FLYa R R 7 Sk R B K S BB
A MAMAE NIRRT RES . BRI T & K & 2 [l A T 7 76 ) 52 3% Pk 2% 57 (P<0.01),
sEUBRI PR 6 63 N RIATAE K LR Sz, i A E AR R R LA X R R 7.54%,
P AR PEM R RO MERBRINE R, WEBERE 12.95%, f 17 MR RN &
ZEWIPOF R T LA AR s A e T, it R 0.1 gid, BARE MRS R R B IK 36.26%,
WE G, TR TE A s B B AR AU Y B R K SRR R B T, R R
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REMERMEZRIETEAERRWET1; $hwokFRHE
PRI T BT 5 25 1A 40 0o} 148 B A A (e e 16 s 44
Ay 0.09 g/d F1 1.829%/d, 1A 8 14 H FAH KR Ny
2218, x5 Saoud %Y Cheng 2?21 Laramore
2 (231 0 2 5F S5 1y FL 4 ¥ ) R 7 AR 50 FR A BRI T
LU i K SR A A B A K B R 5 R AR A, BN
AT RE A T ER K T 2 2 e B T A M
AR SEMMIFNEKEE .
32 AWMEXIARRRMEIRFEFFMELELE

P L FE R K ™= Sh P A B 1 — 2 s (%
FEtE, BB AR A T Be R FEAE X AR e
FeE MR E RO, B, ©IFRA LN
X MR IR T EAT LUR LR BUEBEG . TR
i MEA . WEEAT S pH %, MEAR
F2 B X FLGA T X R X S A0 R R K 1) T 32 1
SESRATLUE . FLANTE T e Eh B /K FR A R B T
B R AW RILFE N 1.00%~63.33%, KRR
[ FEIG 2 TR, B R RIS 46.82%, 1l
JUGATEE X IR 45 5% ZR A6 SR BBUK SR 5 IR BT 471 MR
BRI E SN, RRZEW2EFHERK
VERH A 0 SR8k A5 i ind 52 M2 R R, A7
TEVE B HiMERR A R AT REIE, X AIbkaT 7245120
5 189 LA T3 o BR A [] — st 359 X535 A 149 i 32 1 A A
W EZRM—8 SRR, AR LA —
B B FLAAIEE Xof R 58 3R 18 B SE AR IR 1+ gl 4t it 2
KAEREGERE, TR FLAN X iR )it 5 v B bR
33 RAgiExirm it T a=

Hy, FREEEROKRmBL . A, Hik2
BT E S, H TR N s S
IKIRAR NSRRI A = A, CRSE T ™
(14 R K SO T IR ) LAk I
PE L T ER BRI pH Ay REE DL KR A ol R R e
AT DAAE R BRK 8 R X B A SR8 T AR, Al LA
FEIN G — B M X (R B K SR TG ) A Xt
HAr, 76 E G — ik Xt 2R T —
SERHOCTAE, illn: fEARAL. AEH . IR, K
HLL R AL S X B T LGN I R SR A T
VEBIARSERTSE, FEHAS T B R 22 A x4t
— R MR R, A I T R LA Y X R T
RFEER, AT — DR R KT SR T i, fiE

AR LR A G IR A T A AR, X 3 ik
DX Y 28 T 1) A Je HAT B 20 S, Tt e P A 5
Xt R L BN AR R

S5 3k
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Analysis of growth and survival among different families of Lito-
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Abstract: The pacific white shrimp, Litopenaeus vannamei, is becoming one of the most popular cultured species
in the world due to the advantages of rapid growth, low demand for animal feed and a high survival rate at high
density. The Litopenaeus vannamei has wide adaptability to salinity and better resistance to stresses, and success-
fully cultured in the alkaline water in China. In order to further improve the effect of aquaculture in alkaline water
for better effective utilization of alkaline water, we carried out genetic breeding experiment of Litopenaeus van-
namei in alkaline water environment. The comparative experiments among 61 families of Litopenaeus vannamei
on the body weight and the survival rates were carried out in alkaline water (AW) environment. After 50 days of
culture test, the results showed that body weight and survival rates of different L. vannamei families were signifi-
cant (P<0.01) in AW, and the mean and CV were 7.25 g and 26.61%, 36.26% and 46.82%, respectively. In the
meantime, different growth performance was observed among different families AW. The absolute growth rate
(AGR) and specific growth rate (SGR) were 0.09 g/d and 1.82%/d. And the body weight of family 5121 was big-
gest in AW environment, AGR and SGR is 0.16 g/d and 2.34%/d, 7.54% higher than the mean of the families, and
12.95% higher than that of the lowest. The survival rates results indicated that the difference of survival rates of
families in AW was significant, which was 26.61%, and the survival rates of each families were ranged from
1.00% to 63.33% in AW. The survival rates of family 5032 was the highest in AW environment, which was 63.33%,
36.72% higher than the mean of the families, and 62.33% higher than that of the lowest. The results suggested that
the family selection of L. vannamei in AW environment has great genetic improvement potentials, and may pro-
vide a good reference for the next phase of the tolerance to AW environment of L. vannamei family selection.
Through continuous family selection, it is possible to develop more suitable breed of Litopenaeus vannamei for
alkaline water. This will be of great significance for effectively promoting the health culture of Litopenaeus van-
namei in the alkaline water.
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