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Fig.1 Relationship between cage catch
and field water depth
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AR NG PR 3R Ab B 8] 22 5574 2. 3% (P<<0.05) . F[H. Note: Different lowercase letters indicate significant differences between treat-

ments at 0.05 level. The same as follows.

B2 AEBEEKREHFTKEREREEAGREEMB .pHORBRAD EL
Fig.2 Changes of light intensity(A) ,temperature(B) ,pH(C)and dissolved oxygen(D)
of groundwater under different field water depth
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R (0,0) 2,y Bl m, W GP AR XA 8 (18.0,42.5) F1(26.0,50.5) , i FH 64 m?, CK A P R
B ARAL 2T S AR BRI R (6.2,0) FT(16.2,6) 10 ZRdb 24100 A ki 43391 Ry (6.2,47.8) Fil(14.2,55.8)
FL60 m*, DP WP RS L A db 2 A4S T 45 Ak A 43 30l o TR 64 m?,

TR/ cm
Water depth

33.50

36.21

38.92

75 Ik 75 If) 2 BS/m Distance from south to north

4 8 12 16 20 24 28
VY J7 ] PEE/m Distance from west to east

GP 2 /N B = 4343 A SRR X5 DP 2 /N R IR ABRAR 23 A3 RAE X CK: TEHRAT BRIX ; TRl GP:Sampling area of high frequency distribution of
crayfish; DP:Sampling area of low frequency distribution of crayfish; CK:Control area of non-crayfish. The same as follows.
B3 HEMESRERIZE
Fig.3 Field topography and sampling area setting

2.4 INEANARRE SR EXT LIRS R R0 (DOC) EESAMEERATHELREXES . 10~

B2 1A%, 76 0~10 em 12 . GP B HHEE MUK 20 em )2, GP B MBC E DP Al CK 43 51175 25.07 %
b DP AT CK 43051155 6.24% #110.30% (P<<0.05) ,GP  F145.23% (P<C0.05) o 1t B /N Jg U i 431 73 A1 B 1 35
f) M 4 2 W BB L DP R CK 43 315 43.70% 30 0~10 em AT BLIT, i 3530 0~20 em )2

F160.02% (P<<0.05) 3 34~ Ab B fa] i v] A AL 09 HIERUEY Y ik .
£1 NERMARESHRE T EE AR

Table 1 Effects of different distribution frequencies of crayfish on soil fertility

. + AP/ (g/kg) R YRR/ (mg/kg)  FIAEMEA LK/ (mg/kg) AR/ (mg/kg) AR/ (mg/kg)
AbrR Soil organic matter Microbial biomass C Dissolved organic C NH,"-N NO; N
Treatments
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20cm  0~10ecm 10~20cm  O0~10cm 10~20 cm
GP 34.48+ 31.06+ 35.17+ 23.06+ 97.76+ 59.81+ 20.65+ 10.23+ 2.29+ 2.00+
1.13a 1.92a 7.83a 3.42a 16.07a 7.16h 1.84a 1.26a 0.15a 0.06b
DP 32.33+ 29.03+ 19.80+ 17.28+ 133.18+ 82.56+ 17.67+ 13.55+ 2.63+ 2.50+
0.53b 1.41a 0.91b 2.04b 42.09a 5.95a 1.74a 1.66a 0.21a 0.38a
CK 30.93+ 29.68+ 14.06+ 12.63+ 112.81+ 75.04+ 17.85+ 10.65+ 2.66+ 1.81+

1.06b 1.25a 2.16b 2.97b 12.41a 6.73a 2.48a 1.20a 0.27a 0.15b
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2.5 INEERARE S F SR EXT T AR R
HFE20H, £ 0~10em )2, GP W+ A& R
AT At AL B FLB R 2 2 s T HA AR B DP

i S 7 o AR T K, (ER P 10 L e AL Bt 22

SARE ., F10~20em )2, 3B + IR TR
LR Y TC 3% 22 5 (R4 T8 bR 86 35 5 0~10
em R ORFRFARRIAG EF . DB /INIR IR S5 A g

FlE 0~10 em H3ESEH

R2 INEEARE SRR T ELE RN
Table 2 Effects of different distribution frequencies of crayfish on soil structure

. TR /(g/em’) BELBE/ % FEBEILBE/ % SALBEE/ %

A Soil bulk density Capillary porosity Non-capillary porosity Total porosity
Treatments
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm

GP 1.204-0.05¢ 1.2640.03a 47.304+0.80a  41.27+0.75a 5.57+0.21a 3.43+0.25a 52.8740.78a  44.70+1.00a
DP 1.284+0.01b 1.32+0.06a  43.5741.34b  40.004-1.44a  5.0340.15b 3.4740.15a  48.60+£1.25b  43.47+1.44a
CK 1.36£0.02a 1.37+0.06a  42.404-0.78b  39.2740.91a  4.7740.31b 3.304+0.44a  47.17£0.57b  42.57£1.10a

2.6 /INEERASE ST 50 B R R E RS0

H1 3 3 AR, 45 Ak B AR ot o Ao R o £ 3
PR ARG O W 2 S . U/ NEERAS[R) 23
A0 EE g HUE JC K R . iR 4 AT, GP Ab B

(4 5 T % 55 A W) 22 BE R 4 AR 2T DP A CK, BR

Pielou 33 2] B $5 £ Hh , HoAth 4 3045 AR 135 21 {35 22
S DP YW Fp 4 B 8 B 2w T CK, oAl 4 70045
PRIC 2 22 5 o UEHT/INJE B = 00 20 A R I 2 40 i 22
TR RIS FECR , B35 [ I% Shannon AT Simpson 4= 4]
AP

£3 INEIRRE S 755 % % s E R
Table 3 Effects of different distribution frequencies of crayfish on diseases and insect pests %
b3 TR i g L5 PR R R
Treatments Diseased panicle rate of rice false smut Whole white panicle rate Partial white panicle rate
GP 8.00£3.74a 2.00£2.00a 4.00£2.45a
DP 6.00+4.00a 4.00£2.45a 4.00£2.45a
CK 6.00£2.45a 2.00+£2.00a 2.00£2.00a
R4 INBIRRE S AR R 2 A & R R R
Table 4 Effects of different distribution frequencies of crayfish on weed biodiversity
piszil Fe B /(R /m?) YL S 1 Shannon 5 % Simpson 15 %% Pielou 5] EEHE %L
Treatments Total number of weeds Species richness Shannon index Simpson index Evenness index
GP 4.00£1.41b 2.40£0.55¢ 0.752£0.20b 0.48-0.10b 0.87£0.10a
DP 7.40+1.14a 5.20+0.45a 1.5840.09a 0.7820.02a 0.96+0.02a
CK 7.40£1.82a 4.404-0.55b 1.39£0.11a 0.73£0.03a 0.94+0.02a
2.7 INEAAE S HIMEXKFETEREA B S SORIEAR R ELH GP>DP>CK i #a#s. DP
FHIF (A RO TR BRSSPy BT CK. B/ e

FH % 5 A0, 34 A Y 7= Ko L A 1l PR
I % 25 0 GP (4T bRy R e . BEAERL

SRAN [5] A 430 38 3oF /K R 7= ek S LA B IR W 25 5%
W, fEL/ N B e A0 3 A BAT S R AR

INF RS B 53 AR ST R 3 7 B R E A A E F R0

Table 5 Effects of different distribution frequencies of crayfish on Yield and its components

piseil AR O B /hm?) BEREREL G59R/ % T /g 2By /(kg/hm?)
Treatments Valid panicles Grain number per spike Filled grains rate 1 000-grain weight Actual yield
GP 337.04£13.76a 146.67+14.18a 95.220.02a 21.302£0.43a 7 6014-490a
DP 326.08+£12.38a 136.67£23.56a 94.5540.02a 20.9640.37a 7348+421a
CK 328.824-20.80a 130.33£19.86a 94.07+0.04a 21.14+0.76a 7423+523a
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Symbiotic mechanisms of rice-crayfish based on
field distribution of crayfish

ZHOU Yong"?, LI Haoxuan', DONG Hongrui', LI Chengwei',
ZHU Bo', YANG Jun',JIN Tao', LIU Zhangyong'

1.Hubei Province Collaborative Innovation Centre for Grain Industry/ College of Agriculture ,
Yangtze University,Jingzhou 434025, China;
2.Hubei Province Key Laboratory of Quality Control of Characteristic Fruits and Vegetables/
College of Life Science and Technology , Hubei Engineering University , Xiaogan 432000, China

Abstract Rice-crayfish co-culture system is a successful model of the coupling development of green
rice and green aquatic products. The field distribution characteristics of crayfish in high-frequency distribu-
tion sampling area (GP) , low-frequency distribution sampling area (DP) and none-crayfish control area
(CK) were studied with cage capture method to explore the symbiotic mechanism of rice and crayfish. The
soil properties, diseases, pests and weeds in rice field and the yield of rice were investigated to study the
ecological effects of rice-crayfish co-culture system.The results showed that there was a significant positive
correlation between the distribution quantity of crayfish in paddy field and the water depth, with the univari-
ate linear regression equation of y=197.69x—25.77. The high frequency distribution of crayfish improved
the soil structure , significantly reduced the soil bulk density of 0-10 cm by 6.25%-11.76% , and significantly
increased the total capillary porosity of 0-10 cm soil layer by 8.08%-10.78% (P<0.05).The high frequen-
cy distribution of crayfish significantly increased the content of organic matter in 0-10 cm soil by 6.24%-
10.30% and the microbial biomass carbon in 0-20 c¢m soil layer (P<<0.05) , and significantly inhibited the
growth of weeds. Different distribution frequencies of crayfish had no significant impacts on diseases and
pests, yield and yield components of rice, but the yield tended to increase with the increase of distribution
frequency. Therefore, different distribution frequencies (water depth) of crayfish can be properly distin-
guished by management and studied in terms of production and scientific research to promote the green and
sustainable development of ecological planting and breeding of rice and crayfish.

Keywords rice-crayfish co-culture system; field distribution of crayfish; ecological effect; symbiotic

mechanism
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