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Utilization of natural feed resources in a macrophyte-dominated lake for aquaculture of
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Abstract: To explore the effects of different culture models on growth performance and quality of Chinese mitten crab ( Eriocheir
sinensis) , and the aquaculture water environment, and to estimate the optimum stocking density of crab culture by using natural
feed resources in a shallow macrophyte-dominated lake, the Chinese mitten crabs have been raised at different stocking densities as
3000, 6000, 9000 ind. /ha, respectively, in net-pen aquaculture area in the East Lake Taihu by feeding aquatic weeds and snails,
and/or by feeding exogenous fish and corn as control for each treatment. The results showed that all crabs from each treatment
group achieved 150 g in body weight, but their body size and flesh increment were significantly lower than those of control group fed
with exogenous diets. There was no significant difference in yield between the lowest density group (3000 ind. /ha) and its control
group, while the yields in the other two groups were significantly lower than their control groups. Moreover, the recapture rate of
the lowest density group was significantly lower than its control group, while that of the other two higher density groups didn’t show
difference when compared with their control groups. Results also indicated that the water quality in the treatment area was better
than that in the control area with exogenous feed, and the TP contents were significantly lower. It was revealed that exogenous

feeding might be responsible for higher levels of nitrogen and phosphorus in aquaculture water and water eutrophication. On the
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contrary, feeding natural aquatic weeds and snails could effectively handle the overgrowth of hydrophytes. Meanwhile, nutrient of
nitrogen and phosphorus could be removed from aquaculture water by harvesting the Chinese mitten crabs, which will play an effec-
tive role both on water purification and aquatic ecological restoration. When both ecological effects and economic benefits were con-
sidered, it is suggested that the optimum stocking density of Chinese mitten crab aquaculture in shallow macrophyte-dominated
lakes should be 6000 ind. /ha when natural feed resources are utilized.

Keywords : Chinese mitten crab ( Eriocheir sinensis) ; stocking density; macrophyte-dominated lake; water purification effects;
Lake Taihu
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Tab. 1 The culture performance of E. sinensis under different breeding patterns

o
5iH S X BE 21
A] AZ A3 B] BZ B3

e FEE R/ (H/hm?) 3000 6000 9000 3000 6000 9000
12/ ( kg/hm? ) 183 222 248 — — —
iKY/ (kg/hm?) 5896 6117 7551 — — -
Uk 4n/ (kg/hm?* ) — - — 296 358 553
FoK/ (kg/hm?) — — — 164 220 277
RIERRE/ (o H) 151.1 £5.2* 150.0+3.9* 150.0+4.0* 163.1+7.1> 161.5+9.3> 160.0 +5.6"
RS 5.74+1.07* 5.70 £1.18* 5.70+1.25* 6.20+1.27" 6.14+1.78" 6.08 =1.58"
A3 B2/ (100 g/L3) 54.3+£1.01 53.7+0.74 54.8+0.78 56.1+1.64 56.4x1.16 57.7+1.16
[FH 2/ % 62.8 4.8 57.3£3.8"% 52.2+3.6° 73.4+3.4° 65.1+4.9" 57.3x2.1%
774/ (kg/hm? ) 282.5 +21.5% 512.5 +33.8" 705.0 +40.2¢ 352.5 +16.2* 625.0 +46.8° 825.0 +30.6"
BAF=H H

KT EHE AR 1.4:1.0 0.9:1.0 0.7:1.0 0.6:1.0 0.4:1.0 0.3:1.0

ARESTE B SA  1.0:1.0 0.6:1.0 0.5:1.0 0.6:1.0 0.4:1.0 0.3:1.0

# [T BE bR W) FRE R R 28 5 35 (P <0..05) , 1]
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Tab. 2 Effects of different breeding patterns on HLAR IS TR kt%%%ﬁﬁﬁ%%ﬁ%%ﬁ
nutritional components in edible parts of E. sinensis (P>0.05), ﬁ%;ﬁé PRIB T B 0T B
(as a percentage basis of wet weight, % ) B TR A BT IR R A S
JEU . ) I ] TH K 5 MR, A 2H ] R Uy & =
TR SRR RO RV TS s by e R, (2
A, 70.8£0.6 16.3+1.1 10.8+0.9 8.8 0.9 BRBE(P>0.05.92).
Lo ey
B, 69.3:0.8 16,2509 10.21.2 9.1%0.6 ST, BRI Kb AL 0
B 691206165213 9811 87000  EETILERBRAh 0K B SR ALK
By 71.1£0.9 14.7+1.5 9.3:0.6 7.8x1.5 KA DL T E MRS MIF AR X HE X (1 3,
TP ik i E AR T BRI (P <0.05) , 1M1 45
JEFRFEXAHIL (P >0.05). [FIHT, Toie 245 MM A v 09 7K B 55 BRI 2 B MR AN IR TEORE , 57 58 DX () s SR R 4k
FEEL(CODy, ) JBA(TN) FHEE(NO; -N) ESA (NH, -N) G (TP) (43R a (Chl. a) 37 BB S5/K 5T
TEAR g 22 THEFRAIX (B4 KOK A (DO) 5 pH 2 AR (3R 3).

3 5— 11 HRIE RGO 7K T8 45 19 52 i)

Tab. 3 Effects of different breeding patterns on water quality parameters from May to November
VI EIE Ay Ay As B, B, B, JEFE X

CODy,/(mg/L) 3.23+0.78 3.02+0.48 2.98+0.42 3.17+0.58 3.14+1.08 2.92+0.64 2.69%1.07
DO/(mg/L)  8.60x0.80 8.52+0.86 8.10+1.01 8.39+1.05 8.12x1.07 8.31+0.97 8.52£2.45
TN/(mg/L)  0.82+0.40 0.8520.48 0.82+0.38 0.95+0.52 0.89+0.54 1.0320.52 0.73+0.43

NO; -N/(mg/L) 0.17+0.16 0.16+0.15 0.18+0.18 0.19+0.16 0.19+0.17 0.18 £0.17 0.15+0.15

NO, -N/(mg/L) 0.01 £0.00 0.01£0.00 0.01+0.00 0.01£0.00 0.01+0.00 0.0120.00 0.010.00

NH, -N/(mg/L) 0.260.29 0.28 +0.30 0.35£0.25 0.34+0.41 0.4220.44 0.46+0.35 0.2 +0.28
TP/(mg/L)  0.06 £0.03* 0.07 +0.02* 0.07 £0.04®> 0.09 £0.04"> 0.1+0.03"> 0.11 £0.05* 0.05 +0.03*

PO~ -P/(mg/L) 0.01+0.01 0.01 £0.01 0.01+0.01 0.01+0.01 0.01+0.03 0.01+0.01 0.0=0.01

Chl.a/(pg/L)  5.57+2.07 5.42+1.49 6.18+1.09 4.53+2.06 4.69+2.06 5.40+1.58 2.84£1.50
BEHISE/em 75.58 £17.67 71.25 £15.92 64.58 +13.39 77.67 £20.37 64.08 £9.34 72.17 £17.06 95.7 £40.99

pH 8.28£0.30 8.20£0.33 7.98+0.35 8.30+0.35 8.04+0.32 8.11£0.35 7.76=2.38
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Ay A SRR AITA R N P & FrEh o G080, B A0y O IR S T T NP B SRR B SR R
T, MR IR R AL G NP v i S AR R (P < 0. 05) i B R AN TR K AT NP SR R A
Wb, R NP {5 g, Horh R R B IR IX B TR B Y B, (B, FRAHIX (P <0.05).
3 itig
3.1 12 IRMTA MR M CE A X B A KA IR

TEWTA B SRR B AR, AR K PR A2 ) BRI 2 1F , T B 0 >4 1) £ R DR AT T
Ir 1B SR IR IR (¥ 7K AE SR AR v 2L, 3 s A TR (1 v BB 0, i A A T, DT 3 281 WG P47 7K 358 3L
REFE 4RI F A MR 7 1 68 5 B AT P B KR ) 5 0 ) AR A , 7 AR DR 7K B 4 DX, 1)
PR Bk R S IR BT IR IR T B SR AH. 8 2R 7, 2% AL 0 T 55 i i AR — B, JCIB R TSI A TR
DR 7GR 0 S B WA R DR A SR, 8 B0 0 i) S 5T IR o F AR TE e 2 5 (3R 2) , SR I R



SHAMRE A R BE N R R A 48 45 8 ( Eriocheir sinensis) % fx3H 5 K R

727

st TR 55 T8 1) e AR A 5 JSOR UL 5 15 PRI DA DU TR AT SR B ) A 2 R B IR H 150 ¢/ L 2
IRBIRRUAS B 14 b iR, mT DL, SEMEIIE P YR SRR % 75 98 5 3O (EL R ] 8 7 0, i EL it B A T
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Tab. 4 The total inputs of aquatic weeds, snails and feed in each net-pen

SIE6 20 53 FEorE BT i KL AR i A BAEKXK

Ay 3000 H/hm? | Py AR 5192 95 185 — —

6300 290 180 — —

6195 208 185 - -

A, 6000 H/hm? | PR} 6450 340 225 — —

5960 265 230 — —

5940 311 210 — —

Ay 9000 H/hm, P& E R 7075 905 275 — —

6250 435 240 — —

6328 354 230 — —

B, 3000 H/hm? , #4ME R - — 283 165

- - 295 149

— — 311 177

B, 6000 H/hm? | AR — — 351 227

— — 363 227

— — 359 205

B, 9000 H/hm? , $EAMEE HRE - - 543 295

— — 583 280

- - 532 256

5 BIRBIX Y NP Y7 (kg/hm®)
Tab. 5 The nitrogen and phosphorus budgets in each culture area
S5 AH ) AN Hith N H AN HA P Hid P HA P

A 0.125 £0.02°  0.97 +0.35" -0.85 +0.02° 0.008* 0.08 +0.05 -0.07 £0.01°¢
A, 0.25+0.03"  1.65+0.03% ~1.4+0.05" 0.016* 0.14 +0.00" -0.12 +0.01°
As 0.3750.04*  2.71 £0.65" -2.33 £0.06" 0.023° 0.24 £0.10° -0.21 £0.02°
B, 10.79 £0.43>  0.53 +0.03°¢ 10.25 £0.02¢ 1.64 £0.09" 0.03 +0.00" 1.60 £0.08¢
B, 13.46 £0.19"  0.95 +0.07" 12.51 £0.05% 2.04 £0.05°¢ 0.06 +0.01° 1.98 +0.03"
B; 19.83 £0.72°  1.25+0.05" 18.58 £0.05° 2.98 +0.13¢ 0.08 +0.01% 2.90 +0.12°

* [EPVEHE R AR A TR R R 2253 B3 (P <0.05).

3.2 #IRMEIA MR R IR A XK IR A B S K

VUK WA S RGBS , % V6 R WA R B AR i -y, A WO [ 2 7K e
RS IR BT NS () A 2SS A AR P AR A W TR A BaE KT DG IR i R AR A K R
Ry FCA A A A H A AR A B R 2SI RE ) FELE RN R 5 R G H AN Dy E T ) - T
AR (EDL KA AR it 22, At e 02 3 G — O T 4, SR ITF TR PR AL A FE 22 IR R AT 5 AR R REREAT
UUKAE AE D BRI 2 (B2 Rt b H I R B, 70 A A OR 4P X (AR FRBFLIX) TUKAB ) B A AR Ok, B
ARk 90% LA FERK R A R AR B R DT A IR TR 2 , 5 AL 7 PR i 386 10 A B 5 1 52 6 97 9 X A K AR
W S A TEARERAE 40% ~50% , ERERR A= i AR R AR /0 WL 3 A 28 AL . AR SO 45 DX B0 37 Ui A ) o
P2 TR R BRARIRAAIXAE 9 F (0 208 A ek oy T 92 06 77 0 X5 1 52 6 DX 3 38 2 i oz A T IR0
DX PRI ASBIFFE S SRAIE 1 25 /K A b IO RE ) o R 5 JEE R, N Ay MR 365 X HH KA, A Bl T R 780
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WE RO, GG SRS B FRAUKIR R N P WA B0 2R W, R FITITT KR 49 35 ] 8 A — o P
- BRI W R 3 R, AR R R R R A S B R
3.3 12 IR A PR M (A 57 5E ) B AT D 43 AR R AT 5 MK B HH B ), 7 AR — R R 5T R ER

TEVE R S DX 3 S TR SR AT T 55, M) P P P K e R R BT KBTI R g TN 5 TP
AR A I T SRy, LK™ i 1 7 5 KR R — Bl 2 B A B K A 7 5. £ S IR A IX IR
(1) 7K I 5 228 T 505, A1 38 DA A 9 D 5 8 380 P T Rl 0 1 9 188 5% A 345 L P 3R 45 8 6000 /b
FEAT Rk PEAGT A5V P TEDASH £ o 8 2 9 4 A T AR DTKAFL A 6000 kg/hm”, T4 i NP 43331
1,40 F10. 12 kg/hm® . 23 Z£308 565 2002 4F: (1 18 A5 B4 20, AR 148 I S8 367 0 4 £ 25 T A 5 AT 1K
PERTPI AR A 9.8 x 107 1™ F5 B 2096 (19 FH 3 O Sl 5, 45 MK 800 5 MR (% 4 A 0 Y 5 5 i o LT ik
3267 hm’ 2247, BARRE AW N ORI P 4350000 53.9 RIS, 7 MM 008 T 3.1 7 AR R — AR i A
TG KRR B B R R K

BT H H AT, ARTT AR SR FR AT 55 TR 0 e A O 5 AR R T A R AR A T S SR AR I, >
TR AR E] 6000 H/hm” Bt AR ™ AR 204U . AN THE /K B0 28 P oy by BORT B 9% v S DGR ik
6000 F/hm” (¥ 108 FR A H A= H AT RAA 0. 921 4275551 0. 6: 1, FRAE 4 I Al 3R A5 B 19 28 B 35 L W)
IR O3 TR 1 FTH57 1 A 7 L B )

4 SE Wk

1 XU, SR BRACR A PR WK A A i 23 28 4. AR 25240 ,2007,27 (1) :159-169.
1 RAAK, SRl SALET-. K WIVE AL PR O iy 7 K . AR 22447 ,2010,30(8) :1695-1699.
[3] A2, KM, AFRAE. RAWIK AR RETR Z5H i 878 SOCTR P, 257, 2005,25(7) 11541-1548.
1& WL P 2EBh s, WA R B . K AR 2441, 2003 ,27 (3) : 140-146.
] Rudnick D, Resh V. Stable isotopes, mesocosms and gut content analysis demonstrate trophic differences in two invasive
decapod crustacea. Freshwater Biology, 2005,50(8) :1323-1336.
1A R A2, 0 E W AR K AR A A R S AR AR LA . 1A AR ,2008,20(6) :790-795.
(7] B =, BRUER, XIIESCE. Ffh Sk i) RS A AL S AR . W1IARE 1996 ,8(6) :63-72.
1 INENRE, R RN GUKA X b A R B e A R RN A Sk B8 T RS . /K Il ,2012,42.(1) 23540,
130 B I MOEAR. AU I —— BRI IESY L AR R R BB IR L B A BT R A2 B A AR
1994 ,20(5) :457-462.

[10] EffmN, 5 M, %% JUKEY W R E R T S5 SR LSS R PR 240, 2006,22(4) :45-47.
(117 & WL ZEphe, i . ORISR TS SRIN A R, KL A W5l , 2003 ,27 (4) :345-351.

]
]
[12] AN, B BE. 110 s E SRR A AE. U« v R RR 2 ik, 1990 :184-252.
1 2 SRS ARIE WA BH B W) AR SR T BT v KR ,2000,7(3) 17174,
] Bini LM, Thomaz SM, Murphy KJ et al. Aquatic macrophyte distribution in relation to water and sediment conditions in
the Ttaipu Reservoir, Brazil. Hydrobiologia ,1999 ,15(1) .147-154.
[15]  B5akFa, B8R4 2R 2245 K AR A 1955 — 2001 47 [l (i 8. b stbolk K241 ,2004,26 (1) :14-20.
[16] Scheffer M. Ecology of shallow lakes. The Netherlands: Kluwer Academic Publisher, 1998 ,21(2) ;77-121.
(171 Al , g, E 3850 KRR EE JE 25 BB RUR SO A Rtk n s . 1 5 3058 4 % 4R , 2007 ,13(2)
200-204.
(18]  EHamw,Jd  PH. FUKMLE & R TT O R SRBE R4l ,2009,35(6) :16-19.
[19]  RPHe, BT, SIRMESE . R AT 6] 000 32 5 ) BRE A0 . Ak BRI £i47,2001,20(6) :432- 434,442,
[20]  Z=oRMl, JREE , 5% 2 A5 TR W DX K 35 G KRG ) AR AR A HE RS . 99327 ,2000,12((2) 11474153,



