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She sampling survey was used to sample the cultured
P. clarkii and the environment from the freshwater shrimp

breeding base in Hunan province. Tested the Pb content and per-
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formed statistical analysis on the relevant data. The results
showed that the Pb content in shrimp, culture water and bottom
sediment was Yiyang > Yueyang > Changde city in Hunan
province. Among them, Yiyang city had the highest Pb over-
standard rate, which was 63%. Significant differences in Pb con-
tent in shrimp head, tail, and water sediments were found in dif-
ferent city (P<C0.05), and Pb content between different city of
culture water are not statistically significant differences (P =
0.05). In the culture environment, the Pb content differences be-
tween shrimp, culture water and bottom sediments were statisti-
cally significant (all P <C0.05), and the differences between
culture water and sediments were not statistically significant. Lo-
gistic regression analysis showed that the Pb content in culture
water and bottom sediment was an independent risk factor for Pb
over-standard in freshwater shrimp (culture water OR = 1.018,
P<C0.049; sediment OR =1.505, P<C0.000 1). In addition, the
interaction between culture water and bottom sediment was also
an independent influencing factor for Pb over-standard in fresh-
water shrimp (interaction OR=1.015, P<C0.000 1). There were
different levels of Pb in the culture environment of P. clarkii
breeding bases in Hunan province. There is a significant correla-
tion between the Pb content of Procambarus clarkii and the cul-
ture water environment. However, there is almost no Pb in the
edible part of the original crayfish in Hunan, which can be eaten
with peace of mind. However, there is almost no Pb over-
standard in the edible part of Protocladium clavinii in freshwater
shrimp breeding base in Hunan province, and it can be eaten with
peace of mind.
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AT o SE AR R R K IR 2 B & 22 4 e R ) R
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ML A3 A BERLE L 4 A FR5 3 CR L NRL SR B 3 4 0
1,2, 145 43 M85 5 IR S AR 10 £ (3L 40 173 FE 5
AR E B YR, IF T 6 h YRk S g [A) ISR 4R
XoF IO ) 8 0 S 5 K AR K AR T K A I R DT AR Ui Ul 45 10
(3 40 43 5 A BE I FE b vk AR IR S Ml 5235 %, 4 C R
AR . SESRAE/N IR REA 120 fy . FRFE K AR 120 f3 . K
JEULER ) 120 fir .

1.2 IR Pb &2

F /N UF P KV BE T 43 B0 Sk R R R 4
HEAT S5 B RE B AT 0% . 2 B GB 5009.11—2010 Hr iy £ 8
PR F OGS R P i R R 0.05 pg/ke.
1.3 KERKERRY PbEEKN

I B AR 2R 8 5 57 BUAG TN pH IfT 3% Al R 4 7K R
pH A ZE 2.0 £47 . iZ M35 % , 1 GB 5749—2006 i 4T

Pb 48400 & R R 0.002 5 mg/L, 28 GB 15618
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1995 i & K KUY Pb & 4 Kt B 0.005 mg/kg,
1.4 SitsoH

K1 SPSS 19.0 #47T 80H% Ge 1t 40 #r o % F o [G R ¢
HR AN SR B K PR BE b Pb % i T 22 1 A i BLIR O IE 2
PR3 A1 A 43 A VR SR T 7 22 43 17 5 1 B R L B
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JEVTAI Y Pb A& 2R 2 5 1000 . F5 5 /K 3R 85 46 HH R 4%
ik, R 20% . HF k3 R ORI KR OB B Pb & A
3 AN X I 4 A ¥ A 22 5 (P<C0.05) , i A BEIA A 3 4~
X FFE K P & i B A7 22 5 (P=0.051), B3 2
RIH L3 A b DX K HF Sk 3 AR B 4 Pb & 1 HA S it o
B (P<C0.05), K iF B 1 Pb & &=k T4 k. A
7 FH b, DX AR Sk B R KK R TTAR T Pb & st AR AE
AR MFEK R LER, R R RN
YL BTG G0 Oy ' EE , B]RE S A A 5 KO TR 1] Y A
KT Y, WIS R P & a2 oA 22 ok,
 TUR AR Pb EZE AL, BT & R,
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Fx1 MEFFEKRKERRAYB PLEE
Table 1 Pb content in crayfish, aquaculture water and sediment in Hunan province
FGk+RB)/ FRHHK/ JURRY/
b X (X10 * mg-+kg 1 b5/ (X107t mg+ L1 R/ (X10 ' mg kg 1) ks
% % %
X +5 Max X +5 Max X +5 Max
H 13.00£13.57 213.00 20 8.92+1.61 21.80 5 24,70+£15.48 42.60 100
& FH 72.10+33.59 421.00 54 9.10+7.28 32.40 10 96.30+14.38 251.00 100
B 163.00£92.40 61.30 63 14.30+21.53 34.30 15 245.004+25.37 568.00 100
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x2 RANLD.EDRFAEKKERARY PbSENG'
Table 2 Pb content distribution in head, tail, culture water and sediment of freshwater shrimp in Hunan province
WK Rk / IF R/ FRHHK/ KRR/
(X10 " mg=+kg 1) (X10 " mge«kg 1) (X10 *mge+L 1) (X10 'mg+ kg )
R 96.22+£9.15 6.83+4.10 8.90+1.61 24.74+15.48
| 64.03+8.79* 8.1344.70 9.1447.28 96.31+14.38
% PH 147.02+13.28* 14.34+13.28 14.31+21.53 245.04425.37
P <0001 <0.05 0051 <000l

Wi Z/ % 100 42 20 100

T RN % IR OK I Sk 785 R R AY Pb 5 4 B GE 24 5 L (P<C0.05) .

£ 3 ORKIFFHEKSIHL ES P EEBRBERLE
Table 3 Comparison of Pb over-standard between fresh-
water shrimp culture water and shrimp head

and tail in Hunan province
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HHARRERN M E R BE ST % T XL (5 =140.70,P<
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S

VLSRG K 5K R DAY Ph & &y B A8 5, RK MR &
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54T, 3R 6 AT FRAUKRIIR h Pb & it 2 50 K
JEAESUR Pb & i 8 AR (9 20 57 5 1 P #E (OR g = 1,018,
P=0.049;0R jms = 1.505,P<0.000 1),

¥ I BEK RUK RO Ph & B4y — /3 5 %E Rt
HEFT ZJC Logistic BIAr4T. 3R 7 AT FRBHK M B h
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Table 4  The content of Pb in sediment of freshwater
shrimp culture water in Hunan province was
compared with that in shrimp head and tail

K LIPS Lyye

TR RN KBAR pER 7 AR

bR 50 37 40 47

EN TN 23 10 28 5
Comi 3 7 65 2

T % =3.22,P<C0.05; 4} =2.32,P<0.05,
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Table 5 Comparison of Pb content between freshwater

shrimp culture water and bottom sediment in

Hunan province

. FrHH K
KR UL
AR A bR
Lk 20 67
EN R 0 33
"""" &k 20 10

T Fisher #ff YIHE % 3 . P<<0.005,

Ph & B BR IR KAF Ph & BB RSB INT 2020 5 KR UL
Y P & BB AR IROKIF Pb & & AR XU 34 T 137 %
(OR jomy = 1. 264, P = 0.026; ORypyy = 2. 370, P <<
0.000 1), JhAh . S5 K I35 KoK R UL R 4 38 HAF F B 2
IRK AR P & % bR 19 20 57 5% 0 K 2 (OR 5y = 1,015, P<<
0.000 1) o A 1, 7K I8 370 R ) Ph & &t 8 A5 2 s [R5 25 T

F6 PhimRRAKMEBKERFEKRRKKTRYAIES Logistic @IF 5347

Table 6 Stepwise Logistic regression analysis of Pb pollution in freshwater shrimp and
risk factors in aquaculture water and bottom sediment
A hE X B Sb P OR(95% CD
FEAH K 0.001 077 0.037 0.032 0.49 1.018(1.005,1.027)
VLY 0.068 900 0.580 0.005 <C0.000 1 1.505(1.268,1.786)
W / —3.500 0.490 / 0.094
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WAKERER Pb 5 R EFEKEKRTRYWE =T Logistic B A5 4

Table 7 Binary Logistic regression analysis on the correlation between Pb pollution in

freshwater shrimp and aquaculture water and bottom sediments

= IR UL FEHl K X K P

i & OR(95% C p p p
IR FEK 2 OR(95% CD) OR(95% CD)
K H AR 1.000 1.000 1.000
o h 1.264(1.167.1.369) 0.026  2.370(1.860,3.960)  <0.000 1  1.015(1.005,1.025)  <<0.000 1
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