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: 1.2 Ls (3")
, 4
(1), 3 2
! o 40—50am,
1.1 70% 30% 0%; 3
8 1. 17m, , 9000kg/ha 4500kg/ha
10d"® 27 , , okg/ha; 100%
6m x5m x2.5m, ; 50% 0%,
, 9 , 60% 40%;
7 , , : )
, 7.5%,6 5%; )
, , 5%; 5 9 ,
5%
1 Lo (3"
Tab.1 The orthogonal experimental designL , (3') for raising Chinese mitten crab
Model Coverage of aguatic The .input of live The ratio of animal based Feed casting pattems
plants (%) ail (kg/ha) feed o total feed (%)
1 1(70) 1(9000) 3(0) 2 (5%, )
2 2(30) 1(9000) 1(100) 1(5 7.5%,6 5%, )
3 3(0) 1(9000) 2(50) 3(5%,5—9 )
4 1(70) 2(4500) 2(50) 1(5 7.5%,6 5%, )
5 2(30) 2(4500) 3(0) 3 (5%,5—9 )
6 3(0) 2(4500) 1(100) 2 (5%, )
7 1(70) 3(0) 1(100) 3 (5%,5—9 )
8 2(30) 3(0) 2(50) 2 (5%, )
9 3(0) 3(0) 3(0) 1(5 7.5%,6 5%, )
1.3 (@B 7489-89) (DO)
NOVAG0A
(9.67£0.47) g/ 540 ) (COD,) (@B 11893-89)
6675 /ha( 20 / ), (TP)
2 30%, 4—5 70% (TN) (@B7481-87)
3 2 , 11 20 (240d) (NH,” N) (NO; -
1.4 3 ’ N) el a (Chl a)
' ' 1.5
, 5 , D =(S-1)/InN,
. @ D s () N
, 100m () [11]

[8]

[9] ,

SPSS13. 0 for W indow's

, Duncan's ,
p<0.05
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[12]
) 2005
2
2- l ’
5 12 TP TN NH, N , 4
- + -
NO, N DO Q0D Chl a ( ,TP TN NH, N NO, N QOD., Chl a ,
2) (B 3838-2002 DO , TN Chla
1 6
[13]
2
Tab.2 The effects of different feeding models for Chinese mitten crab on water quality paraneters
Model TP (U g/L) TN (mg/L) NH; N (mg/L) NO; N @ g/L) DO (mg/L) QOD¢,(mg/L) Chla (@ g/L)
1 12.38 +0.23% 0.55 +0. 01° 0.15+0.01° 3.60 +0. 117 8.26 +0.11° 17.43+1.02° 8.74+0.21™
2 13.54 +0.13° 0.54 +0.02° 0.17 +0.00° 3.80 +0.09%® 8.58 +0. 12° 17.43+0.91°  8.41 +0.14®
3 17.50 +0. 51% 0.59 +0.01° 0.17 +£0.01° 4.40+0.13° 7.90 +0.09° 17.98+1.31°  9.20 +0. 25
4 12.50 +0. 31° 0. 46 +0. 022 0.10 +0.01? 3.60 +0. 16 8. 45 +0. 14° 16.46 +1.03%  8.12 +0.31°
5 15. 50 +0. 34™ 0.65 +0.01° 0.19 +0. 00*™ 3.90 +0.11® 8.19 +0. 16" 18.17 +0.89%  9.05 +0. 24™
6 20.00 +0. 63 0.73 +0.01¢ 0.24 +0. 00¢ 4.00 +0. 14° 7.79 +0.13° 18.74+1.319  9.43+0.75°
7 14.93 +0. 42° 0.59 +0.03° 0.16 +0.00° 3.80 +0.11%® 8.36 +0.06® 17.48 +1. 42  8.51 +0. 45
8 16. 25 +0. 62° 0.61 +0. 01* 0.18 +0.01*™ 4.20 +0.08™ 8.23+0.21° 17.63+1.03 9.61+0.17°
9 18.38 +1.31¢ 0.65 +0.02° 0.20 +0.01° 4.30 +0.09™ 8.09 +0. 16™ 18.16 +0.99%  9.21 +0.19%
0 16.35 +0. 60° 0.61 +0. 02" 0.17 +0.001° 4.12 +0.08° 8.29 +0.10° 17.72+1.00%  9.14 +0.21™
: “« 0" : 5 12 , (p<
0.05) 5

Note: In the table, 0” refers o the control of non-culture areas the values given in the table are the average values and their standard errorsof meas:

ured values fram May to December. The different superscripts with the average values denotes significant difference (p <0.05) . It is the sane as in

the Tab. 5
2.2
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3.73(3.28) 2.11(1.87), 24 D 5
36 0—1 ,1—2 ,2—4
) y 4_5 y 5
. Margalef D , 9
5 :0—1 ,1—2 , 36 ) 4
2—2.5 ,2.5—3.5 ,3.5 ,
5
Tab.5 The effects of different feeding models for Chinese mitten crab on the plankton diversity index
g
Phytoplankton Zooplankton
Model ( x10*ind/L) D (ind/L) D
1 37 56.07 +1.56° 2.72 +0.02° 30 809. 04 +8. 98" 4.33+0.03°
2 40 51.97 +2. 012 2.96 +0.05% 31 804. 82 +7. 65" 4.48 +0.03%
3 29 59. 47 +1. 49° 2.11 +0.10° 27 1064. 15 +5. 21° 3.73+0.02°
4 43 49.49 +1. 322 3.20 +0.07° 33 733.31 £2.99% 4.85 +0.01°
5 35 56.84 +1. 46° 2.57 +0.03% 28 845. 67 +7.01° 4.01 +0. 04%
6 26 63. 29 +2. 09¢ 1.87 +0.01% 24 1111. 64 £5. 09° 3.28 +0. 05°
7 39 55.18 +1. 37" 2.87 £0.04® 30 856.12 +8.61° 4.29 +0.00°
8 37 59.22 +1.71° 2.71+0.01° 29 942. 15 +4. 43¢ 4.23+0.02°
9 35 59.30 +1. 26° 2.56 +0.02% 29 978. 13 +6. 55% 4.07 £0.01%
0 36 60.83 +1.21° 2.63 +0.01% 30 940. 11 + 4. 03¢ 4.24 +0.03°
’7 -
( 12 , 2 4 a8 o L
= 8
Q+E = 5 F
(p<0.05), 36 3z
& g
R z4r
§ =
R 551
\>ﬁ_-» =
7; 8 ’ §*2 |
9 N
1 1 1 1 1 1 1 1 ]
: 7 5 6 7 8 9 10 11 12
4 , 70% ] (B) Sanpling time (month)
18.13 7 , o o
4 - Fig 2 The dynamic fluctuations of zooplankton diversity index
§ o1 under nine different feeding models for Chinese mitten crab
%E 35 | =2
o= ——3 2.4
E «E .t ——4
fn E ——5
N ——6 6
Re25 ( ) y
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Tab. 6 The effectsof nutritional factorson the water quality and biodiversity by statistical analysis
Parameters D D
D value of D valueof  QOD¢,(mg/L) TN (mg/L) TPQ g/L) Chla g/L)
Nutritional factors phytop lankton z00plankton
70 2.99 4.70 17.12 0.53 13.27 8. 46
Level 30 2.82 4.44 17.74 0. 60 15.10 8.98
The coverage 0 2.23 3.81 18.29 0.65 18.63 9.16
of aquatic Range 0.76 0.89 1.17 0.12 5.36 0.70
plants (%) Better level Py Py Py P P, P,
V ariance analysis p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
9000 2.65 4.39 17.61 0.56 14. 47 8. 66
Level 4500 2.63 4.25 17.79 0.61 16. 00 8.87
The input 0 2.77 4.31 17.76 0.61 16. 52 9.07
of live snail Range 0.14 0.14 0.18 0.05 2.05 0.41
(kg/ha) Better level S; S S S S S
V ariance analysis p=0.728 p=0.767 p=0.613 p=0.125 p=0.112 p=0.123
100 2.61 4.24 17.88 0.62 16. 16 8.78
Level 50 2.76 4.35 17.36 0.55 15.42 8.81
The percentage 0 2.67 4.38 17.92 0.62 15. 43 9.00
of animal based Range 0.15 0.14 0.56 0.07 0.74 0.22
feed (%) Better level A, Az A, A, A, A,
V ariance analysis p=0.713 p=0.771 p=0.088 p=0. 066 p=0.58 p=0.424
1 2.94 4.64 17.35 0.55 14.81 8.58
Level 2 2.51 4.11 17.94 0.63 16. 21 9.22
3 2.60 4.21 17.88 0.61 15.98 8.80
Feed casting
pattems Range 0.43 0.53 0.59 0.08 1.40 0.64
Better level Fy F, Fi Fy Fy Fy
V ariance analysis p=0.264 p=0.223 p=0.073 p<0.05 p=0.287 p<0.05
Fecors in the order of importance  PLFR1A, S P F SA;3 PIFA,S PIFA,S P S FA; P FSA;
> > > ) PR SA,

Note A s evaluated by their comprehensive effects, the order of the four factors is listed as followvs the coverage of aguatic plants> feed casting pat-
tems> the input of live sail > the percentage of animal based feed. The best canbination is P, F; SA,

.4 2.745 +0. 459X, - 0.210 X; (r=0.847, p=0.023) ,
6 66% D Y, =
(p<0.05) Q0D 4.593 +0. 295X, - 0.185 X; (r=0.8, p=0.029) ,
TN TP Chl a 76% D
: (%) TN Chl a , 1
QOD;, TN TP Chl a : TN Chla
70%:; (V1) ,
() D Y, = 66% —
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EFFECTSOF FEED INGMODEL SONWATER QUAL ITY FOR CHINESEM ITTEN
CRAB ERIOCHEIR SINENSIS

CHEN Jian-Xin', SONG Xue-Hong ,WU L in-Kun', YANG Cai-Gen’, CA | Chun-Fang’ and CAO Ping’
(1. Taihu Lake FisheriesM anagement Canmiittee Jiangsu Provincg Suzhou 215004; 2. School of L ife Sciences Suzhou U niversity, Suzhou 215123)

Abstract: Four factors, including the coverage of aguatic plants, the input of live snail, the ratio of animal based feed to to-
tal feed, different feeding patterns, and three levelswere followved to construct nine different feeding models by table L,
(3') of the orthogonal design method. After feeding 540 wo-year old Chinese mitten crabswith even weight and size in 27
sparate pens (6m x5m x2.5m) in the raising areas of east Taihu L ake for 240d, the effectsof these feeding modelswith
three replicates on the dynamic fluctuations of water quality parameters and plankton gecies were comparatively ana-
lyzed. The results shoved that under the same density of released crabs, different feeding models exerted significantly dif-
ferent effects on the water quality and plankton diversity index. Under the feeding model M, the water quality was higher
than that of class  water listed in the state envirormental quality standards for surface water (@3838-2002) , and even
higher than that of non-raising areas outside the pens, which was evidenced by its chamical indicesof DO, COD,, TP, TN,
NH, N,NO, N and Chl a at 8. 45mg/L, 16. 46mg/L, 12. 5Qu g/L, 0. 46mg/L, 0. 10mg/L,3. 6Q g/L and 8. 13 g/L, re-
Pectively. The reqults fran variance analysis indicated that the effectsof the four factorson the water quality were listed in
the order of importance as the coverage of aquatic plants> feed casting patterns > the input of live shail > the ratio of ani-
mal based feed 1 total feed. The results of“ indicator organisn” and M argalef 's indices shawed that the water biodiversity
fran model M was significantly higher than that in non-culture areas, and itswater body could be regarded as oligotro-
phic. Based on the four factors, water quality parameters of CODc,, TP, TN, Chl a, and plankton diversity index, a statistical
regression analysiswas conducted. The results confirmed that the coverage of aguatic plants and the feed casting patterns
had close relations to these paraneters It is suggested that the feeding model, which is suitable for the culture of Chinese
mitten crabs and beneficial o ecological protection of lakes, be characterized as follovs the coverage of aquatic plants
ranged fran 66% to 76% , the feed was given duringwhole gronth and developmental stages and in the anount of 7. 5% —
5.0% of the crab weight, the anount of live sail input was 9000kg/ha, and the animal based feed accounted for 50% of
total.

K ey words Chinese mitten crab (Eriocheir sinensis) ; Feeding model; W ater envirorment



