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(1. EUK =R AR5 B pa WK =R 5T T AR m Vg el B U A A A s SE 50 )N
2. WEREHEMABRAF M 511400)

510300;

FgE I L 4h I 3t T (Litopenaeus vannamei) f K 1V 58 Fn W w3 K R AL, BFR B R A
BRI R AE TR RN E., LB A 6 033N (0.267 hm”/ 0)#HA4T, HAEAERE S 2 O3
BENHATAE P T, RIEEE A 300x10° B/hm, £ 36 dF48 dW P EEE G, HxaT
AR EM A4 OHEN, FAETE N 60x10° B/hm®, BN T, Fo Ty 4. Tl 4 oy 3 iF 4k 5 5
FHAEFEFETREN, BHCHA, FRET, B PBRFAN T M T, AXE, E2MFENE 7d
W, £AKHEFEHH DR M, HEFTEKFESGR) 2|4 2] 9.36 %/d F1 6.76 %/d; =AM E, T, 4H
A K H SGR (9.36 %/d)fn @ B R &, A HAE R R 2(FCR) (1.053)% T T, 41(0.822); £t
FRFE B ST EF FCR $KT C 41(1.082), 723t 7R A I Be B K B0 2 it [B], T, 4T 4R ey SGR & T T, 415
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T, 4; T,41Chla 22 AR G T TIAMCYA, FREFR, 2 4B8dFHFEFHE, HAIMIEKEL N
2 g MHAT RN T RIE M AR K B NREFRAMAEKEE, I THARNTAHAEREER
Lo HTOMAENEEARLWARNEE, ZHd36dFPHETFENATEERATE., 20 F
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FLYH 5 XT M (Litopenaeus vannamei) 2= 3 [ & 5
ROXTHRFRFE AP Z—, 2014 FEFHIRAKFRFE Al K 35
SRS AT 158 7 t, o5 [ YRR 28 8™ 5 19 53.9%
(b BEiH4E %, 2015), AR, PLYAEE XS HF 57 56 AL
RN K, AH 23577 i RS A R D 2 AT A T 341k
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B R (F2 BEANAE, 2009a; ZE4 w5, 2010), [RIE, Zad
A B BS , SRt f R . AR LT
U, AF T 5 Wbk R E . SR, BT
A7 54y B IR AR X T X 0 A K Rt 3 K 5 5 W) £
W T B HRGHE (B #F =1 55, 2006; 2245245, 2010),
AT FE BT FLANTE X AR ) SR 4, 3 W)
FI e [R) 55 B B BEGhroRL B B 1433t 77 51 B B L4 i
X R B A R FK B b, WF 9 00 B 3R A A =7 L
YR X R 7 A A R P A R RIS I, 76 Y X R 7 4
A RS B R BT 50T, AT A PLYR T X HF 55 58 45 B
IR A A P i HL A N (A Y S 2 5 .

1 MRIERE
1.1 SEIEH

T E S U0 T A )M T e B I 1 3R
J7, 36 b, AOUKEAK 0.267 hm®, FLANEE
XTURI ) ARG AR I PR R A BR A R, HAF
PIHIA% $7(0.94+0.12) cm (31 Hi%; EZH 0.01 g).
KA A 2 DS A7 X AF ) op e 55 7, SRPE N
300x10* F&/hm?,

1.2 SEIGiZit

SR S5 43 o )85 B B B A3t SRR B B, S
Somta) 3t 83 d. fEhRIEEE P ECE 36 KiE, RATK
7 OB 1 U B 1S 2 SRR,
IGEE, XPERBLAS J9(1.12+0.13) g, 10K T, 4. 7EH1H]
EE R 48 KIE, B 2 XTI E] 3 5 4 5%
B, X RS A (2.13+£0.25) g, 18H T 4.
T, F1 Ty PO Ak 38 20 b 3% v i) XoF R 50 5 % B ¥
60x10* FB/hm*, AR 28 25 ok — B AL T b () 15 3 it o
FEXTER R C 41, HFEFEH B 300x10% B /hm®
/B3] 124x10* B /hm?,

1.3 HEE®E

FRBE I R], b AR R s A 4R L JRLEE R pH SR
Y ST FEAT B I A2 5 Tt A (AR 11 325 BH 3 R 15 X 38 BH
JE LI AE o P IR 3% T I AR R 5 R i FE X A
W) S%EEME, b 37 GE B B R IR A7 3 = )
5% 7% HEME o B K Fi— 52 L BKE X R ) R L
PR T 1 45 2 A TR G DL A= 0 N R T8 24 h 5 gt
Freme .
1.4 MEFAZFFMHFEITE

1.4.1 KM E Fa £ 2] 2 SCESHIE], AR 7 d R
BUKEER AR, o BRI IRESE 3 N EURE S, 5 3 4>

HURE b K BE AT IR A&, BT ROAKEEEAT A A
(NH;-N) ., WA (NO-N), M442 a (Chl-a) & ik
Yy RE o NH,-N 25 5% FSE I 15 500 /8 (R AT =2,
2006), NO>-N 7 % H A ZOG R E (BT Z,
2006), Chl-a V&S B ERE2007); B—&
PRF K B2 38 5] Whatman [ (L% 0.7 um, B2
50 mm), 3 = Y8R I 14 40 o B o T A 3 K AR A R
ORI T (TPM) . 45 7 d SRAERTIREES,, 510
RA A 50 8, 43R AT MR A 430 5 o
1.42 AR A LRI, XTEFIIAETE F(SR) .
PR A K (SGR) . T B R B (FCRY Sy 5l H5 BELL T 2
Figa -
SR (%)=100 x N,/N,
SGR (%/d)=100x (In W>—In W,)/T
FCR=F/(W,—W))

A TR R IS A KT B =(SGR,—SGR) )/t (3K T &, 1985)

K, Ny AN, SRR A A b R Y £k
W Wy A R SR AR R R (g); T
RSB (d) s Fooh S5 4 A) 5 MR RDRL B ()
SGR,. SGR, 57 i RFEB BE W JG B R E A KR, ¢
R SRR 8] B K A(d)
143 #¥E5it % Excel F1 SPSS 17.0 #4174k
W g8 vk o B o BHE Y 3R OR T 0 £ 45 M 2=
(Mean£SD),,

2 #R

2.1 SKIGHAE AR E M B AT AR A A KRR

TEAT M ST [ B, T 4 IR LA e R A2 i
(1) ; T, AR E L[R]3 T, 4HA8 A 1-a), 3 M4k
BRI XRS5 R AR AR T (& 1-b).

R A BB, KRR SGR 14k F 48 @ K
BEE RE N, H SGR HEBH M. 50
WFRFART B 1 AR, T HXTIF SGR HA W]
WG, FEEREAL; T, AXTER SGR LW 53
i, {BH SGR EIGME/NF T4 e/t F= 5B B
)RR BFE A, T, AXTEF SGR KT T, 41, H Tl
T2 AT C 4(E 2-a),

A SZIG T, X M A IR s A R o s B i 4k A
IR RIS 14 K45 HIR), ol e K4 xt
EHEIAESS 23 K(54 Hil®)o FEXTHRHEA St 3 PR 5
55114 FRNEE 23-30 K, A ER iRk A <
TINEH 2. o W5 45 A B 2R Xof S 3 B0 ) s A K Ak e A
KANT AR BN G Ty 1 Ty 2% SR E 7 43 o 35 5
Beryss 1-7 RN, RS A KNS B 5 T C (& 2-b).
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Fig.1 The variation of body weight (a) and length (b) of shrimp during the experiment (Mean+SD)

——C—T, ——T,

20.0

—_

b

(=]
T

AR
Specific growth rate/(%-d)
S
=)

e
o o

FEFEREK Culture time/d

1 7 14 23 30 36 48 55 62 69 76 83

PTG A= AR B

Instantaneous acceleration of growth/%

FEF R Culture time/d

P2 S 1 ) AN T SRAE B Bt P Xk B 8 R A 28 (a) RTINS A RN JBE (b) (P45 (AR 7 22)

Fig.2 The variation of the SGR (a) and instantaneous growth acceleration (b) during the experiment (Mean+SD)

2.2 SLIGHRE X HR B TFEIE AN £

PR B, XEFA ST RN 81.25%. TF
IPMFRFEBBE, Ty, T, Al C ZLRFIR A RS 2R 351 K
96% . 98%FI 86%, SZHGLETUIT, T, £H XF M & i W]
i, H:SGR }8.80%/d, HEET C4l; T,5 T, 4H
XTHF SGR 2B/, BEASSLIR ], T, 4189 FCR /N
F T, M CH, H CHXER FCR (R 1)

1 SSTOHA IE) AR R Ak 3B 48 X A Y A K AN R LR A T Ak

Tab.1 The growth performance and feed utilization of
shrimp in different groups during the experiment (Mean+SD)
a2 B
we WE RE gpeakor  TUHERE
245 i . e Feed
Groups Initial Final  Specific growth conversion
"~ weight (g) weight (g) rate (%/d) .
ratio
C 0.010+0.001 5.58+0.23  7.62+0.05 1.08+0.03
T, 0.010+0.001 14.88+2.69  8.80+0.02 1.05+0.02
T, 0.010+0.001 12.06+0.06 8.55+0.01 0.82+0.01

23 AEMERELEABENIABHIIRE
REAS TG , Bl O A RS, A% b PR

I R R R S N, SR B, T, T,
ZH I T R A IR = T C . SEIREE AT,
C. T, 1 T, 4 i3 N B i 3 IR 6.11, 8.69 Al
5.13 t/hm®, S FRGEBBE, T Ty X HRA0 b A
T b PN ) A A R — I T A 2 4H( 3).

10.0 r
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8.0
70+
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50t
4.0
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201

AR Amount of feeding/(t-hm)
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B3 A3 IR T By BOAS [R]RAT: I 1) (34 ) e 45 I
Fig.3 Amounts of feeding in different ponds
during the experiment
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BASZIG ], T, AR R RO, M T,
il C AFMERANT; SCRgs A, T, A EA KR
YRS AEY R, P& T C M T4, CHEAR
INESEA R C L Ty L T 26 MR A7 30 A 0 i 53 0 o
5045, 8571 il 6647 kg/hm?(5E 2).

*2 AEALBELEMEMRIRE DT
Tab.2 The biomass and economic analysis in
different groups

205 Group M4t Feed (kg/hm?) £E ¥4t Biomass(kg/hm?)

C 6111 5045
T, 8695 8571
T, 5132 6647

2.4 KIGHRE KR

AN ST HAN] 3 S A T b 3 KA IR AR Ak
3, HAMETEE N 24.5-35.5°C, EhF R 3-5, C.
T, A1 T 21 ¥ i SE ARG B0 ) K 4.5-11.8.5.28-12.6

N
o

T,

BRI
Concentration of NH;-N/(mg-L™)

Now A

o o o o

—
(=]

AN R

Concentration of NOz-N/(mg-L™)

00 = 142330 36 48 55 6269 76 83
FEFEREL Culture time/d
450 c ——C —%—T, --o--T,
400}
I”e]o 350 |
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#ME 50l
X%
® g 200t
-5
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153
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(=]
O 50¢F
0.0 ' ' ' ' ' '
48 55 62 69 76 83
FEFE RS Culture time/d

#15.3-11.7 mg/L; pH B AL G 53 511 7.7-8.7.7.9-8.9
F17.5-9.0, C Al /K MAREH ARG 7d WAk
JLFER 28.0-71.0 cm, 5 1B A BE 4%, HARfEVE
H 7.3-18.5 cm; 1M Ty A1 T, £H s 33755 BH B2 11 A8 4k 75 Fl
3918 15.9-27.5 cm Fl 8.5-25.3 cm,

FEFRRIREF BB, KA NHI-N &red
W B KAE, Rl R TR R (E 4-a); 10
NOZ-N & RILH B W m Ak s, 7EFRHE5 36 K
B HH B AR R (B 4-b) o 43Tt 37 B I B 1) 0 3 B ]
M, C 4 NH;-N Fll NO3-N & HAb THAR K5 7E5
)8, T, M T4 NO-N #Em T C 41, JFH T,
HimT T4l TR B, T, b K IEEE
R A B (TN)HREE 3 C 2t Hh B (TP) vk 5 W
T HA 2 ZH (& 4c—d).

I FRFE I BN, C AL KA TPM — HAAF
B (E 5-a), Mz 4 s K& H Chl-a & &ALT
BARAKT-(B 5-b)o T, 48K R HA B AIKA TPM &
12 (8 5-a) Flhk = 1 Chl-a & & (& 5-b),

b

——C ——T, —e—-T,

1.40
1.20
1.00}
0.80}
0.60
0.40
020}
0.00
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4014
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_ 35t
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20 3.0F
E
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5
g L0
3
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B4 S256 1) AS R AL B 7K A48 NHZ-N(a) . NOZ-N(b). TN(c)HI TP(d)¥k 75 fb (7 35 (45 fE 22)
Fig.4 The variation of NH;-N, NO3-N, TN and TP in the water in different groups during the experiment (Mean=SD)

3 iFig
31 dEEEEMIFFETEFHER

TEFRB LB, R XTI IR TOK R E | ORLTT

RV B R G B SR IEK R R, AT AR g X R ) 3
T, DA B e FLSGE AR CC R BRAE, 2007; A2 BEARAE,
2009a), FEHE R AFE(2006) B ST R, LA TR AR 28
HhE) 8 S 2t R A AT AT B SR B ACR o SR
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Fig.5 The variation of TPM and Chl-a in the water in different groups during the experiment (Mean+SD)

Hh ]85 F B BRI 20 3 57 5 I B AH 45 A 1) 40 B 9 B AR
S, ] R v X R A B R IR B A IR (2 4 5 AR,
2010), XFURFEHLLRE PR B B Be—rE 20-30 d
(FZBREE, 2009b), ZFRE LR A Th S BB 36 d
F1 48 d, PHZH It IE A X IR G R34 A 80%, FHH L
Y X IR 280 K B B R AL B AR R AR R
AT Y TG R, WP R . A T A TR SR DN,
I HANE R 85, L nT DA A7 8 2 55 .
FRIE R BT R R A K B BN R 22— (R,
2013), 5 B N30 2 i BRI A K 8 A RAAE (15 S A
45 2010; ARBHEHZE, 2012), 1T T, 1 T, 2H i % iR ik
o gRaE, C AXTUIRAYFR5E % 5 i 300x10* F&/hm®
FEZ 124x10° B/hm®, HAERKMREHEMT T, f1 T,
A, YiHH C IR AT = TAE RIS % R IS
38 E Y B ) B A R X R A A
TG R FEXT R A K B — 5 B S Bt R4 743 R 5 A
T IR FEF I I A A KRNI
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Application of Culturingin Stagesin the Shrimp Culturing Pond
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Abstract The effects of culturing in stages on the growth of shrimp Litopenaeus vannamei and the
water quality were investigated from April to July in 2015. Experiments were conducted in 6 shrimp
culturing ponds (2650 m% 53 m X 50 m each). The shrimp was first cultured in 2 ponds with a density of
about 300x10* ind/hm? for early cultivation. The subjects were stocked at 3 culturing time points, 36, 48
and 83 days, and were referred to as Ty, T, and C groups respectively. After early cultivation, the shrimp
in the T, and T, groups were divided into two ponds with a suitable density (60x10* ind/hm?). The
survival rate, the growth of shrimp, and the water quality were evaluated during the experimental period.
The growth increment of weight and length during the first week was significantly boosted and the
specific growth rate (SGR) for T, and T, reached 9.36 %/d and 6.36 %/d respectively. The T, group
showed the highest SGR and food consumption during the experiment, and the feed conversion ratio (FCR)
was higher in T, (1.053) than in T, (0.822). In most of the divided culturing periods, the T, group
maintained a higher SGR. Compared to the T; and T, groups, the C group had lower concentrations of
NH;-N and NO>-N, a higher level of total particle matter (TPM), and a lower content of Chl-a. The T,
group had the highest Chl-a content. These results indicated that the shrimp might achieve rapid growth
later if divided into different ponds after a proper cultivation period (48 days). The organic matter
accumulation in the pond decreased in the early cultivation, which helped improve the water quality of the
pond. However, the water quality may worsen when the feed consumption in the pond reached a certain
level in unit time. In conclusion, divided culturing in the different ponds could improve both the growth of
shrimp and the water quality.
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