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Ecological culture effects of Eriocheir sinesis and the pollutant export in reclamation areas
of Lake Gucheng, Jiangsu Province
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Abstract. The tracking study of raising crabs during production period in the reclamation areas of Lake Gucheng was carried out in
order to find out the economical benefits and pollution influx of different management modes. The results demonstrated that the crab
eco-culture in the reclamation areas had a positive effect on the economical benefits. The profits, which could be affected by differ-
ences in the aquaculture management, ranged from ¥24000 to ¥ 105000 Yuan RMB per hectare. The major input was feed,
which took up 41.6% of the total input of ¥ 63000 Yuan RMB per hectare. The total output was ¥ 103000 Yuan RMB per hec-
tare. The concentrations of nitrogen ( N) and phosphorus (P) varied significantly among different ponds, with a total N load of
268.5 kg/ha and total P load of 64.5 kg/ha. Feed made a major contributions in the input of N and P, 70% and 90% , respec-
tively ; culture products and outflows only took a small amount of N and P loads, and harvesting aquatic plants was the main method
to remove N (86% ) and P (88% ). Consequently, the key to improve the economic benefit, reduce pollution outputs and protect
water environment of Lake Gucheng was to optimize the feedstuff structure, perfect the feeding system and strengthen the harvesting
of aquatic plants for more effective pollutant transformation.
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Fig. 1 Budget balance of nitrogen and phosphorus in ponds
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2.1 I R R R IR 5

LI B P BORAR g 70 ~ 160 ind. /kg, - HLAS S 114 ind. /kg; $E0% BE g 8700 ~ 12000 ind. /hm®,
SR Ry 9615 ind. /hm? . S P BERURS A% 9 1) 2 S AN AELIRE VR 22 SR, LR 37 6k, M R
#8570 ind. /kg. 1" HEEIRSE EBACE iR, HA 2400 kg/hm, 17 HE 4 7E 4500 ~ 9000 kg/hm’ 2
(0], PS5BS hy 5925 kg/hm . K F A BT, P57 35 3K 5 75% Ao AT NI S PEDREES e LU A1) B S i
22O, SYIVETR R /N A i R PR DR R0 FOK BT D/ (F23K) | BRDRE R C A DR, S Tk
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Tab. 1 The situaition of crab-culturing in different ponds

T PR/ (kg/hm?)

Fihh MEEE/  IFEEE, BUARY KR

o EE A, (kg/hm?)  (kg/hm)  (ke/hm®)  BEEE/%  pm W T A
(ind. /hm?) (ind. /kg) m m &/ hm B N EoK EE R ANE

1* 9000 133 47 19 2400 60 1073 1875 1500 225 120
2* 12000 125 75 28 5250 80 5100 1125 1575 150 0
3# 9750 70 162 30 7500 80 1500 1500 3000 300 0
4* 9000 125 69 38 6525 75 5475 3270 255 0 0
5* 9000 112 63 25 4950 70 4950 450 900 300 0
6* 8700 70 75 16 6000 70 1500 2700 750 450 0
7* 9000 160 60 53 8820 70 5100 150 1500 750 1050
8* 10500 117 150 19 6000 70 3000 375 900 300 0

2.2 REMIEMEN/ FHSHT

AT ) AR B A | [l 53R S ™ i L3 2. 45 Tth 8 A 0 - S5 Bk 22 S R /N 0.1 kg/ind. | B
KN 0. 18 kg/ind. . AS[G] b3 A [0 45 S5 0 B AR i 22 SRR, o 37 00 by T8 A S S5 3l SR BT
TR AR, 351 A 20% #1300 keg/hm’ | 111 4° S5, 40515 F 75% 1 1095 kg/hm’.
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Tab. 2 Statistics of mature crabs in different ponds

SRR/ (kg/ind. )

R - - [HH/% BT R (kg/hm?) 7/ (J5 76/ hm? )
TON e/ 15
1* 0.20 0.075 0. 100 45 420 .0
2* 0.25 0.100 0.125 50 975 .8
3* 0.25 0.100 0.155 20 300 3.5
4* 0.35 0. 100 0.165 75 1095 17.0
5* 0.30 0.100 0.180 60 900 13.5
6" 0.30 0.150 0.165 50 705 10.8
7% 0.25 0.100 0.155 50 720 9.3
8* 0.25 0.075 0. 160 60 900 .0

ANTE B B AR 2B WL AT 2 R 3. 2% M 3 7 B A R G A o B0 07 TR AR B B B AR 22RO, A
3.6J578/hm’ 2 7. 95 Ji 76/ hm’ A5 HEHE AR, P12 1 B 40% ~ 50% , HUCRIIHL, FRUCRBE 1
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Fig. 2 Input-output analysis in different ponds
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Tab. 3 Input-output analysis in crab ponds

BN/ BE FiH/

i £ v’ il ..
AR (Jit/hm?*) (J776/hm?) (J776/hm?) S
1* 3.6 5.9 2.3 0.63
2# 6.6 10.4 3.8 0.57
3# 7.2 4.8 -2.4 -0.33
4* 8.0 18.5 10.5 1.32
5* 6.0 14.4 8.4 1.40
6* 6.5 11.6 5.1 0.79
7* 7.7 10.4 2.7 0.35
8# 4.7 6.8 2.1 0.45
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Fig. 3 Regression analysis of crabs output
and diet input
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Fig.4 Analysis of input proportion of nitrogen and phosphorus in ponds
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Tab. 4 Budget balance of nitrogen and phosphorus in ponds
ST/ (kg/hm®)
A i FHTURF:AL)
=S HKHE Rk Bt KA Rk
1* 190.4 41.6 231.9 177.9 14.6 43.1 33.6 1.1 -41.6 -1.7
2# 330.0 83.7 272.7 241.1 17.3 50.0 45.6 1.7 57.3 33.6
3# 284.6 58.4 207.2 185.3 12.6 35.0 32.0 0.9 77.4 23.4
4* 313.8 93.5 228.2 188.3 16.2 40.1 33.8 1.1 85.7 53.4
5% 293.7 65.6 251.6 225.0 11.7 47.3 43.5 0.8 42.2 18.3
6" 312.6 68.9 232.2 208.7 13.1 40.5 37.8 0.8 80.4 28.4
25 RIS I RS e BT 3 itie
Tab.5 Analysis of nitrogen and phosphorus s o
loads of different ponds 3.1 Ejﬂﬂ;ﬂg;ﬂi&%ﬁs&ﬁ*%‘% )
—_— 1509 2 5 W 0 AR 2
ﬂ(ﬁ*J\m/(kg/hm ) %{gﬂt)\m/(kg/hm ) ﬁj{}”ﬂﬂm‘i 10. 5 ﬁf[]/hmz , ﬁﬁz: IEJ‘?’@JE
FrRAH CIEES HE Al HE fa) 22 A K, e /N R = 2. 4 J5I0/hm? | B4
POBL kR Rk BBl ok Rk ITEESRAANAR K T B N R R B B R
v e e e 17 e 11 SHSURIE BBLRZE LU iR
2* 57.3 2411 17.3  33.6 456 1.7 FRHAAE S R GUIRDL.
3 77.4 185.3 12.6  23.4 32.0 0.9 3.1.1 AR RO B T R
BT B2 BB LD G T S R
. . . . . . . = - = . - .
6* 80.4 208.7 13.1 28.4 37.8 0.8 2 115 4y B A0 7 e K T A

R0 A SO 37 6 S 1 LR I K

THEYE, B RUERAR IR U W T H eI, B R R B, R AT 68 S 5 AR SRR A 2, B AR T
S R I [0 4 SR A v ) 47 5T 2" R 3" A S AR — S, B S KT T 2 A B LA
TR AT R Y BT 475 AT ST R MR B0 A5 1F T, vl Pl R g, 7 e s g . )
A BRI RIR S G SR W Y T RO R 200 ~ 300 ind. /kg, % B kg 7500 ~ 11250 ind. /hm’ , JEIA AR fg 52
43514 200 ind. /kg F119000 ind. /hm®. KT HETHIFREAME T 36 AR B 4 100~ 200 ind. /kg,
22 >k 9000 ~ 10500 ind. /hm’.
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Fig. 5 Effect of input density of snails
on crabs output



412 J. Lake Sci. (#a45),2013,25(3)

X114 18. 82 kg/hm’ F1 2. 10 kg/hm®™" | B (1 -S4 HE RO BE 0 45 200 T2 AN AR A 1) 2. 0 kg/h | 87 1
HERCR B RS 5 TR IV 13. 6 kg/hm™ .y JHTT U (76 dnf ) T B8 X 148 o S 2 /K HE i a0k B 4 vy,
W RAR , B AR B HE UK T 5250 5 b X% 28 2 AR i 38k - 2 7K

AR W A 7K DA Sl I Y 2L B = A ) R Y 86% N 88% , 38 B 3E i T UR M M IX 1Y
74.49% F155.59% , FE 5K A SO FRAEIEK B DL R R R g, o M S T AL T0% Ze A, TG A
VRS AR R N b DXt 5 A SR e ok =, DR AR S T SR K A AR , LR 2 A 14 A R /N T R PR e e 4T
Brm R Mt 3 th 2 bR KRR S BETS Ue W. B At [E Sk R B DX ] A 5 5 XX OB IS 0 K B R A T Rk
B R YT Y A AR AL AT B AR W I RN A i A R AR B B b SR AR R A St W AT
X JE 321 7K R4 18 AR I ) o

FeHR IS B 9T 2 BT X I 3 5 9 U S T o 4 A /N, R A R BT A AR IR 8. Tl 1
FEE M ERIAL T R AUK B 5 3 R 1k 70% ~ 80% , /K BEXF &AW e usi /b T /K AR i SRR IR & L R R A
AR, R A B BN &35 /0 T X MR S50 b 8 . [] IS SCHIF 9 b 3 R wh & B35 & R AL L il Ak 45 2 4
YER AT S 5% , R L AR IS S P o T LA A5 B A DL TR IR I L B R v T S B il —
S T 1 S AR I I A R M A 2 R X T AT S S i RO IR B R X
3.2 HHF LA R ERT AL S B Xt S G A S SRR AR | O S i K T B e
FEPEAL RS WD TS S R B AR 3 1 7K R AR SCAR I T 8 77 R AR X R 15 e B T (R A AT, 4
VLR LA S B A 8 IR 5 01

FEFE b I T Y ] 09 SRR DA BT sk . VR D i BRI AL B YL U, 0 Z0nT LA ik
PTG AR AR YR 08 SRR SR, AL TR SR, AR R A RO B A A, AR KA ROGE B 1
VERE, ST BlE IR &

b A KK R R 3 R i e TR B O 2, RO T MR R B AR KRR ES U SR AL R A
AR IR BEA SR MK A AR K AR RS SRR B 2B, sk /D Bk HR is G W i HE . DR L AE S5 B AS TR] By
By T G g S S SR AR R P K R B O L B 2R B M T AR A S [ I 4 o —
B R3], FRFE AT AN 45 i 2 b R, AR S 0 G Ok s i TS R AR K 2R 8 R R I A I S TR
HAR SRS K AR FRER TS AR R 35 A R PR e 2 Y AR K 3 UK MRV A R R e, S EOR
WM R LA A I BR AR Z T B K MAUEAL . A 5 ) 7K B ] -t e T A )47 e R, PR
ST IO EACAL B, A W £ 7= A — ki Y. R S i BBl B DX 33 5 vt S 4 v oA, G A 7K 8 T (o 48— Wi
4. AT DB S T A DA Tk X A A AR 0 B U AR A FH B A | Aok 2 B iV A el ol AT} 458, B T 7= AR 28 T K
t, XBESLIMICFAL AL &, KRR BT e i HEL.

(351 305 187 1 B2 DX Y 88 5 vt 31 R B UL AR B S Ui v i 0 ) o B TS e AT Y 18, 4% A1 40. 3%, BAE RS
St RS U 9 2 Bl iR B0 B K, TR B A A r DT 52 W) S5 5 7K B B R B 1 A KL TR AR AR
REAL HE A B W 0 A AT, TR 306 TR D8 rh o WL B TR A A = PRI o B e 7K B 25 it 444
TR RV iR, R 38 W8 Sk A A S FBEE FE R RUR , eiesg Je K it , P gk i £k, inss
A RIS il P A e A P 2 AR IR A LT 2 R0 7 3 AR, i e 4l 7 K B .

PR T [ 3 80 ] B DX 4 5 i e 7 e A 1 7 7K A I I e A o b 39 ) 30 A VT T K B 32 A
Ak, DT 3 B SR A8 FH K R 7K BT R SR S 6T (661 3l 08 7 A 35 i g . BR1 bt A S 322 42 [T 3 0890 5 b 31 ¥y AL 7, ¥
TE K B il 2 00 T, 28 055 S5 A TS Y325 ) 174 [R) Ak Xy S8 R A7 35 VR R0 DA M A= 48 42 s AL i) i A= 2530
REFIESE H 19 RE 712 Gl F2 58 K 75 SR LR 3 156 3l 0 7K R B 1 S .

4 Z5ig

1) 7 5 [ 9 ] B X 48 e 378 DR A7 PSS X0 2 S S OO0 100 9 BT A0t 2 ) WL, A5 T R T e v o
10.5 J37t/hm’ , Wi A8 - 2.4 J5oe/hm’ P-4 4. 05 J570/hm’ . BT R AR 6.3 J778/hm”, M
TRORL g e B BRI FRFEBA , BB 41.6%

2) ARG IR B 2 SR SR 275 e i fr Sy 268. 5 kg/hm?, b B IS e £
13.5 kg/hm” , [8]43275 e 51 £y 255 kg/hm®, SR 6 - 24975 4 47 g 64. 5 kg/hm® , Hop B 52 75 % 614
1.05 kg/hm® , 0] 3375 Y 57y 63.45 kg/hm’. JRLTE 3 L B B A1 o5 £ ZE L), 7243030 18 8 70% 0



BFEHEE TR BRI E R R AE R SRS RIT F B oA 413

90% ;b AR 7= i FNHE K i R AR A AL B, R LUK BRI R AR 5 S 340500 5 R g Y 86% AN
889% . 7K F A KB/ FRFH R T Yl 14 S [R) A A R R B () T e A e B T RV, ) R AT T
AOALER A ) 25 7 A RIS Y.

3) T T SR AR ELAE BT B A R R K 2 (B RE AT IR FEAR A AL, R B AR BLAE TR S5 4
AL BAE 2R 1 58 3.
it Bl & F B I AR RK R B 8 T B AN I TARR K S 4

5 &% ik

AR, F OB BREEAE. A SR —— R (L) B R #,2010, (3) (13415,

R, £ B R IR A S IRE—mE (CT)  BhgR 01,2010, (4) (12414

HE B AR IR A T IR AR A LA AR 575, 1997 ,5:16-18.

VLK, RELZE, TR, RIS rh AR G B U 7™ LRSS R B2 IR. /K 7= B4 ,2009,28 (11) :691-694.

SRR, W R AN AL AL 5 B e A A R M M SR B OR8] - DL AR rhfll ey, 2009.

AW, I WL ARl R SR K PR s e B AR A xR B EREERL 24,2003 ,22(10) :702-704.

S, RIT T SRR . AR 48 100 B R A PRIFE 800, . ARl PRIFEf477,2001,20(6) 342434 ,442.

il 4R, A2 ) . AR 19 ] SR A ns K SR Ak IR 22 ,2009,21(4) :523-529.

PRI, W1 BEAR , B 5 A U Aol 8 T 2 3 2 1) I HE AR B A RITSE . A A 53,2005 ,21 (1) :21-23.

101 2R k. KW AR s RS AR S 1], WAR,2004,16 (35 7)) -83-91.

11] BB, SR T7 AR TE 45, PR R X i) 3 SR T b % L S SR e stk B A R ). K A 2554 2R 7R, 2010,3(3)
52-56.

[12] @Al BB BE. 1A BB FR AR AT, b st . i PRI A, 1990.

[13] B, ek duat. s E R AR, 2007.

[14] T bR MM 7 SR Am . B4 57 6,2010,3:24-25.

[15] B Rl AREIR R TS A R R L. K™ 975,1997 ,5:16-18.

[

[

[

O 0 N N R W N =
[ T T T S T S

16] X 2, AR, . WA SRR R IR A BOR . K 575 ,2002,6:3-5.
171 A/NVE A T TR ZSSRAE P S DR R IR A AT B A2l 4 , 2008 ,14/(21) :191-192.
18] Dhote S, Dixit S. Water quality improvement through macrophytes — a review. Environmental Monitoring and Assessment ,
2009,152 :149-153.
(191 ZRFRAE WBERE IR, AW 5 BOR T 0 B () R A A P UL BBt IR 5 PR35, 1999 ,8 (1) :88-93.
[20] R, o 2 7, AR SO A, 4 45 200 MR 4% il 3 e K R R MLBEBIT 2. &2 HL 22l H AR BL24 i, 2010,49 (5)
301-308.
[21]  FFBF, w200, 5k ER. KM PR IR W Ala DL ITOK A A R I . 02,2007 ,19(1) :98-102.
[22] AFH, A0, 0% . KBRS 9K SRR —— LA R ). H17812#,2006 ,18(6) :649-654.
[23] Lorenzen K, Struve J, Cowan VJ. Impact of farming intensity and water management on nitrogen dynamics in intensive
pond culture :a mathematical model applied to Thai commercial shrimp farms. Culture Research, 1997 ,28 :493-507.
[24] Van Dam AA,Beveridge MCM, Azim ME et al. The potential of fish production based on periphyton. Reviews in Fish Biol-
ogy and Fisheries, 2002 ,12(1) ;1-31.
[25] WUE, EBRIE, SRA R K7™ S5k i K SREEK BREE A S0 . REHIFSY ,2009,2:64-67.
[26] Z 4, R0, GEFRIASE. FREH KA ZU I A 0 e A B AR SC B A W Rt g o ) A 25l 27 412, 2006, 14 (1)
11-15.
277 F s R, FE. PAesEE A ATR pH EIREE N AR AEY) 2 A%0E,2007,24(6) :30-33.
28] HHIETELIRERE, . FRGEK IR T AR RN S A K PR ,2002,21(2) :30-34.
297 FRARME, ZETEN ok VAR XTIRSRFIE R BRI I SRR ST KPR, 1998 ,22(2) 11244128,
30]  JAgEt, 8 PR, AR B A R SR A R K e A ROR 1 U BT ST T B R S B, 2011 ,20
(2):173-178.
[31] Hann BJ, Mundy CJ, Goldsborough LG. Snail-periphyton interactions in a prairie lacustrine wetland. Hydrobiologia ,
2001,457(1/2/3) :167-175.
[32] Han SQ, Yan SH, Chen KN et al. "N isotope fractionation in an aquatic food chain : Bellamya aeruginosa (Reeve) as an
algal control agent. Journal of Environmental Sciences, 2010,22(2) :242-247.
[33] REZ HEI B w0 E IR ORE R S FREEA L B N FRERL2:,2011,32(9) :2569-2575.
[34] XUHgEdE, thsw M), ThAITE. FRAHK IR i ifp 1) A8 AL BB P A IF AL . ¥ PE K BIFSE ,2005,26(2) :79-84.



