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Effect and optimization model of enclosure crab culture in East Lake Taihu
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Abstract: Based on the comparative studies between the enclosure culture situations of different density and scale of water
environments investigated during period from March and December 2007 in East Lake Taihu, the paper analyzed the economical
benefit and environmental effect under different culture models. The results showed that culture models of bait casting and
monoculture in East Lake Taihu, no matter which kinds of density and scale there were, would make the output of nitrogen and
phosphorus nutrients less than the input, and mass-input of exogenous nutrients would cause pollution effect on water quality. An
estimation of nutrient contributions in three enclosure crab culture areas A, B and C showed that 1kg crab production has created 0.24,
0.33 and 0.30kg nitrogen and 0.043, 0.059 and 0.051kg phosphorus into the lake, respectively. According to the comparisons of
environmental situations of economic benefit and growth specification of the enclosure crab culture in East Lake Taihu, a reasonable
density of the optimized model is 6000 crab/ha and the single enclosure is 2.33 ha/each, while the current culture manner should be
improved. For too large scale and unreasonable distribution of enclosure culture in East Lake Taihu, we suggest that the area of
enclosure crab culture should be controlled under 3165.2 ha.
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Fig.1 The location of the sampling sites in the ~ £EFE S BTN, AR FRHE K NI Z A RAEH.
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A B.C & XA Y 1kg TGS M X & 2N 0.24kg . 0.33kg F1 0.30kg; B 2FH4 0.043kg . 0.059kg
H10.051kg. HLABORE, A KA P=min 84 XA A . B R E RN, P SEIREEE B X =

MR BHE YR ROR.

F 1 R FEIRA AR . B R GRE B

Tab.1 The situation of the crab stocking, food consumption and yield of crab enclosure culture

WiH AKX B X CKX
FRBE T A (hm?) 2.33 1.47 0.27
FRHH P (H /hm®) 6000 7500 10500
Zr A 2 (kg/hm?) 7025.4 13058.5 13599.4
k. /N (kg/hm?) 1065 1352.7 1881.6
7K AEFE ) (kg/hm?) 4125 4125 4125
SRR (kg/ R) 0.01 0.01 0.01
B3 %(%) 54 53 50
BRI (ke/ ) 0.19 0.17 0.17
774 (kg/hm?) 600 675 892.5
% 2 R B SRS RAE AT
Tab.2 Analysis of the input-output of economy of crab enclosure culture
M5 BERp WPefn KEE BaE ROk hFE PrHS S Bdt
BAELR AX 4800 17577 3750 1500 1917 16956 46500
(JG/hm?) BIX 6000 24546 3750 1500 24345 9769.5 48000
CIX 8400 287085 3750 1500 3387 3000 48746
Lk T i S RE!
7 AL A X 54000 900 54900 8400
(JG/hm?) B X 55350 1500 56850 9000
CKX 73185 1500 74685 25939.5
3 KX A . BRI AL G
Tab.3 Statistic of nitrogen and phosphorus input -output amount for the enclosure culture
i A X B IX CX
AEEKke) BEEKke Zhgke BEEKke ABRky BERke
1 i 3.14 0.21 2.46 0.165 0.63 0.042
| 31.14 6.32 24.86 5.04 6.29 1.28
A2 42 8 84 16 12.60 24
Z=fn 313.29 46.71 251.69 37.53 58.48 8.72
IR 25.03 433 15.73 2.72 2.86 0.50
A EEA 414.60 65.57 378.74 61.46 80.86 12.94
T 31.36 2.10 22.18 1.49 5.33 0.357
Thn Al 44.63 2.89 28.05 1.82 5.1 0.33
Atk 75.99 4.99 50.23 3.31 10.43 0.69
PR 7 ] 4 B 0.24 0.043 0.33 0.059 0.30 0.051
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2.3 MEXAERR L

2.3.1 ARIEAIRGEHF B KRR LB E (£ 4), WK XK DO £, PO, -P Al NH, N
K. FIER LEHKRE, C X TP, PO -P. NH,-N, NO,-N, TOC ¥ HHR e, A K. W HE XA
BB OK X AR A5 37 58 X G W 6 48, LA K HETE B v (4 S AT LA o0 e AR VR AT 68, ok X
IKBETFRE, A Rsgmss, KA EEFAKAEEYOCEAE ™ htm TR, P a &, IR
FEIX KR RIS YA R A, TEHLAT NH,-N r b L Bildc s, ¥k 3] 60%LL I, SEHHK IRz & R A I TS
DY T e o b QEE T RO e R RISk il

R4 KB FEIRE A T AL

Tab.4 Comparison of water quality of each area

B e IR A X B IX CIX D X

SD(m) 0.89+0.33 0.93+0.20 0.960.20 0.92+0.26

DO (mg/L) 5.41+2.32 6.24+2.66 5.56+2.53 7.3842.37

TN (mg/L) 1.11+0.30 1.09+0.21 1.04+0.46 1.27+0.25
TP (mg/L) 0.046+0.016 0.05+0.016 0.06+0.007 0.056+0.18
PO, -P (mg/L) 0.007+0.005 0.0070.007 0.011+0.009 0.0050.003

NH,"-N (mg/L) 0.630.16 0.64+0.23 0.67+0.15 0.610.20
NO,™-N (mg/L) 0.013+0.005 0.012+0.01 0.017+0.016 0.013+0.013

NO;™-N (mg/L) 0.30+0.20 0.17+0.09 0.21£0.13 0.22+0.15

TOC (mg/L) 7.16+0.60 8.53+1.65 9.32+1.07 8.48+1.42

232 KREFEE TR RS (F 2), 76 WM FE5E X E TN, TP Al OM AYZEIE 5351 4
1.45-5.0, 0.52-2.06, 24.95-85.80g/kg; M/K X JEB AL IR 354 1.05-1.69, 0.45-0.62, 18.24-29.21g/kg,
Fe X RS S ST, AR TR BB I A 4R T TR S Il 7 iS22 1) 17 sh 3 i i 2.
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Fig.2 Comparison of total nitrogen, total phosphorus and organic matter in the sediments

233 KA R FRA XK YRS R —, RPN R 40 3 (Ceratophyllum demersum) . AR i
(Elodea nuttalli) KR ¥ (Myriophyllum spicatum). WK XOKAEFPIFIZERFEE, Br Lk 3 FokEAN, ©5
6 & ¥ (Vallisneria spiralis) . $eW 238 (Hydrilla verticallata)F1 55 IR F3Z (Potamogeton malianus)55. 7K
BB EEAEY T —, SRV, KEAERE S Y IR 60%h 1P [ R K FE
RE DRI/ IR W 5 | B 30 I SR A (e 8 f B € 00, AR A% R XK A A A i (81 3), 75
FERI K B A YA R, 25— DTG C KOKRAEYEE AL B XA W R AL,
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234 KM i REFCHIZIY 16 Fh, @K
A B SRR L4 B (Chironomus  plumosus) FEF8E H
(Ephemerida), %%%ﬂ‘]ﬂ(%ﬂ?l(ﬁmnodn’lus hoffineister) |
HAEEIE|(Rhyacodrilus sinicus) . JEERE|(Branchiuraso-
werbyi) U 5 18 (Gtossiphonia complanata); ¥ AKzh
YIZER B IR (Bellamya aeruginosa) G B 17114
(Stenothyra glolbra). 775 M2 (Bithynia fuchiana), ¥
AR (Alocinma longicornis) . BURYR(Parafossarulos

1 4

strialulus) . Y@ SR (Bithynia misella). 17w 12 (Hippeutis 0 Z Z

cantori), WHIFIE NE(Radix swinhoei) HIH(Corbicula RFEA

Sfluminea); W52 IEF(Gammarus sp.)5. 43 & 3 & X IRACLE FY A Y
MAKF (£ 5), KAERRMETRFE R CX>BIX > Fig.3 Comparison of the biomass of aquatic
A X>D X, &P FEHE D X>B X>A X>C macrophytes of each area

X, FRAXILEORE, C KEBEFEwiE, 1T

I i S 5 R A ) T S BOR A S BIRR BE  A C. DIPTSR S 4 e T A
BRI RN, C RIS Bt dRe IR, 5 C DX 2 R Y R B0 LA SR B KA O, Il 8 2 BE R
Fy Y 8 S 5 3 oK ) A AR T I 532 o /AR MG 18 ),

FR 5 A DX IR Sy A A W o) A

Tab.5 Comparison of the density and biomass of zoobenthos of each area

A X B X CKX DX
IS R Ay wE Ay 6353 A wmEE EYa
(ind./m?) (g/m?) (ind/m%  (gm?)  (ind/m®) (gm?) (ind/m?)  (g/m?

KARK  16£17 0.240.4 51+77 0.140.2 48450 0.2+0.3 15£30  0.02+0.03
HER  177£155 0.24£0.2 433+£305  0.75£0.9 5804213  1.0£0.7 65+77  0.09+0.15
Wik 6473 37451 117105  78+69 24432 25454  200£130 2354277
Hseshy  5+14 0.1£0.5 24432 2.5+5.4 0 0 10+28  0.01x0.01
3 i

3.1 FAHMEFRER E T EE R R0

KR FR5E A R IEAR KW, 1T 1984 4F. WIMURBRAEFEILIE A8 s =0 10—, &
BELA g, FBA I T A KRBT IS M R AR AR, X — W B SR BRI AR
FEAH A LR BT H, R TR R & RS Bl 25 F5 0 B AR K B A B i AT Sk
SR B EAS, W FBI SRTE T HAE A B SR R IR ES . 1991 AEAR RWITTHAEAT Bl M JR 18, i T 2585 5
e, ARPRBEAE), FR 07 St oML IR S R 2R, IR R Al e A A o 7 RS Wi i, H
PR Aok 77 A0 A0 A I ¥l b X b, LA s R K . R K0 B % 37 18 233 1o FH 43¢ 1 B
FEH I, BHFRIE B AR R K . TR AR R, E PR Tl LR AR AL R A, R R,
R AR I A TS 25 4 1) Lol 75 000 /K O S D 1, A B B 2 U/, DT 1 K O AR 1L 45
g S0 S W, AR OL T, AR kg a8 H 2 i ) P i AR 0.17ke, B 0.038kg; I
FRH KOKAR BR  EE TS B L IR X 8 219% . 300%F1 162%. M F 3R WAR (i U AR 32 )2 1Y
FeER R AR, A 1980 4EZJF 11 4Rk, AHRAMLEZFEA PR MK T 0.83 #1 5.93 f5!'8, X 45%
B DX R SO Ar T G BH, BV BRI A, — P IR A AR S S i A MR R AR YA ) SRR, X K AR T A
15 FRIEIG SRE R RN RE KRR RAE, T B SR IX R S SRR & I B TR SR X . F77E XK A=A
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YIAUEAR Zh W) R0 A A Py 5 AR SR DX He B BAT W W 22 001, 3R 08 XK AR R 32 N2 maAR G, R i
—; FRFHR G ARSI Y G A SR SR, RS RZ DR I N, AR TS G ik A 5
BN Hegh HUm BE b [ R R GRS 2R R I /K BRI 7 A 4 £ T8 X Gl & TR 7 AR AN IR, AL,
PR A o vl SCEORAP K BT, i 2 AR T T RS e M K R A ST AR L, TR A AR R K R T
&R BRI 2 55 2 A
3.2 FAMFERAMURELHE

AR SR TR AL 1 eI 7% TE 1 R AR X PR AR, LR 5 7 i B i A TR . ISR
SR R B  S A BE 43T, RIBUIRSS BE R FR At A DX, Yl B for = 7 A i AU R AR /), RIS
IR IR A T FRFE A, DT ot S5 0 L4 38 A BE A7, ol T R BB AR, Yl 8 Xof D AN A A
ZEMA e R J1/, B e 500, Rt A DX U RS Rl R AL AR . MR R, /NI
R B C X IR AR ph T B A e i, B ARG 2 B A W . (HU2, C IXFRIAREANS
PRI AR Y SR R, AR SRR A B B A5 0. DA TRE DX BRI L™ it B AR DL 25 5 20 #, A IX
JITR I FRBE AR . R0k o 7 B A AT X A e e A U Ul SR AR, DR b 8 DA 114 958 U =K.
N7 FE 53 R P AR R KRR BRI, /0 T ARSI, I8 IR A8 7 (6 AR TS G ity ol AmDRL .y T i)
FERE At A v ARSI T T KA ), 5 3 SR R AR AR Y, 5 bl e VA i B A PPl e o o 85 9
(1 SR DRI, ZEE ISR K S LU RS A N S TR 5 7R 3R S22 S m K ORI 3R, RS DA SR A
0 SCAT R IR IR A FRAE 3. DR SR W, I S B A Y R A AR SN AE S, PR T LR
G AEAE IR — R A R Geh,  FUE f IR 570 B ISR AR A 26 B s Y. AT AR SR L i I BB 9258
FOWEREE P AR AR, 5 R A R SRR e TR R, DL e o it R s e O IR Y 358 7 =X
VMSAGIRGE . S8 it it i TRl 20 g

% 6 AR RGN R A 38 FRAMBEMFERNINF
AR R SR A7 ) e K ) A2 S R T AR
output ratio for enclosure crab culture K, FRARAT AN B, RS B AOK I FLR BY,
FRAE R AR (g PTG R G A R . (R
FIFRHAL . BT AR ZE4ERRsIn A MBS R A

Tab.6 Food consumption and nitrogen input and

WA 4 0-114 P 6 PE T, SRR A I SMER . B
wh 4 0.0564 R R AT ATy S R AR
o 20 0068 WA AT, DU N0 5 50 5 O S AT A 4 R

TR R - 0.2384 R B 0 KA. AR A% A I L 9 D 4

T - 0.0349 T AW AR Y (3% 6), B4 1kg LR AW

SR I, . 14.64% R = AT R E R - M R 9

0.1704-0.0349=0.1335kg, W 55 7F I 3Kk W /K & &

c=0.1335//KFE EH ik, 15 ¢=39.85kg. BEAE R RUMATA /K AL 7=t Al W) B SR M /K ROV AR E A A, 1R A

(T-y)xp=axyx(b+c) )]

y=Txpllax(b+c)+p] (2)

o, TR 7K B A0 X R, y R P BB 8 TH A p ok ml R PR K B B T B 2B 77 e o O BT T R 4

i b REE kg IR SIPRE ARG, o AR kg T8 S TGRAG/K B, AR B BT 7K B 43

TREFR T 9 13200hm?, 7K 52E 4 34200kg/hm?, A7 RIFRAE AR 774 p Jy 49650kg/hm?, A8 /A 13 7
a L 600 kg T+, WA 1kg VI BESIBRAE R R b = [(49650%2)+(34200%1)] / 600= 222.5kg.

¥ B KEARCA LR (), 18 y=3165.2hm’. RIA AW FE SR8 18 BT AR 3165.2hm?, [ Bl 77 %

S5RKXMMALL R 1:4.2. FE, W FEZREE KON R AR EAAT X it stiE iz i, 35 3R EPIX

© Hr[EBl e ST S WA, Al D RE DX RS B R S F AR AL 2004: 52,
@ VLA A R RO 160 Bl S5 RV T4 T AR B 2 W43 A 20072 9-10.
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A BRI BCR AR K A
4 it

(WBFFEN, AR T IR ) 3R 7 X, S URIR R I th R, XK A il .
FCr R TR 5 B SR AR AR A LA™ BT 7 A ) U AR AR/, [RIIE A DOKBE | BRI A AR IR
DU i BB AL THE FRAEIX. A FRFA DXCPRSREAN™ i BRI DL LR 5 00T, A A IXBITR TR SR FE AR
b, HSUR K S O A T 57 A 385 P2 BE AR 6000 H/hm? 1 2.33hm” 7645

(2) H AR AR 775 7 3T it 2k, RS AT REA FITE R SR IR BT, D SN E IR IR, 4
B AR5 S A il RDRE ] 0 SR B U R H A P R B 7 R . DA 4 s K RE R TSR
B R 22 PR AL AR, 8 AT LA IR RV A0 S A T B R IR A SR A 7 3. B AR I IR A T AR R A A SR
AR IR, DA AR ) AR A9 190 R 7 5 BTG AR 3165.2hm?; 100 PRI FR M8 15 A R TET AL EL M 1:4.2. [
i, o0 Bl R 9H DX T /KR AR G X b E RIS 1, 5 A AR ORY X G B R A K i
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