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Fig.1 Effects of straw returning and crayfish

feeding on rice tiller numbers
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Fig.2 Effects of straw returning and crayfish
feeding on rice root bleeding
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Fig.3 Effects of straw returning and crayfish
feeding on rice dry matter accumulation
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Table 1 Effects of straw returning and feeding

x1

on dry matter accumulation of rice stem leaf and panicles

FEMT YRR/ (g/m?) WA TP R/ (g/m?)
Dry matter of full-

Dry matter of

HI
i3 heading stage maturity stage
Treatmets
= i e S nt L

Stem  Leaf Panicle Stem  Leaf Panicle
S+F 528.1a 266.6b 275.0b 517.7b 316.2a 903.2ab
S+NF 526.6a 262.8b 278.0b 574.0a 289.9b 943.2a
NS+F 554.1a 286.0a 332.3a 588.3a 322.0a 949.3a
NS-+NF 579.0a 252.5b 320.6a 520.0b 289.3b 848.4b
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Fig.5 Effects of straw returning and crayfish feeding on rice photosynthetic rate
and transpiration rate during full-heading stage
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Fig.6 Effects of straw returning and crayfish feeding on rice population spatial structure
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Fig.7 Effects of nitrogen content of straw returning and crayfish feeding on stem,leaf and spike of rice plant
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Table 2 The straw returning and crayfish feeding effects on rice yield and its components
s THm/e W BB e Oty SRR/ (/b
Treatments 1()()()Tgram Filled grains Grain nulmber Valid panicles Actual yield
weight rate per spike
S+F 23.76b 63.85b 186.21a 332.67a 9.03a
S+NF 23.75b 61.10c 189.82a 315.16b 8.36b
NS+F 24.11a 64.48b 181.61b 339.67a 9.34a
NS+ NF 24.00a 67.39a 171.98¢ 304.65b 8.94a
FEFF A M Straw returning * % * % * % ns *
# & Srayfish feeding ns ns ns * % * %
FEFFIE H X B (SXF) ns * % * % * ns

TFins R ZER AL E ., Note: “ns” means non-significant.
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Effects of straw returning and crayfish feeding on rice growth

and nutrient uptake in rice-crayfish ecosystem

LI Lina', YAN Linlin' ,CAO Cougui'?,JIANG Yang', WANG Jinping'

1.Shuangshui Shuanglii Institute/College of Plant Science and Technology ,
Huazhong Agricultural University ,Wuhan 430070,China ;

2.Hubei Collaborative Innovation Center for Grain Industry ,Jingzhou 434025,China

Abstract In order to explore characteristics of rice growth and development,photosynthetic change
rules and nitrogen nutrient absorption in the rice-crayfish system under different straw returning and
feeding treatment,7 200 kg/hm?® straw returning amount and no feeding (NS+ NF,CK) and treatments
of 12 200 kg/hm”® straw returning amount (S) and 1 600 kg/hm’ feeding amount (F) was used to study
changes of characteristics of rice growth and development,leaf photosynthetic, population canopy struc-
ture,nitrogen utilization efficiency and yield at middle and late growth stage of rice. The results showed
that S+ F significantly increased the yield,and the number of effective panicle,the seed-setting rate and
the number of grains per tassel. The nitrogen content in rice mature plants was also significantly in-
creased. The actual yield of NS+ F treatment was 9.34 t/hm®, being the highest and 3.43%-11.72%
higher than that of other treatment. S treatment was mainly effective in the late growth stage of rice,
which delayed the senescence of rice leaves and reduced the decrease of the intensity of root wound flow
in the mature stage. F treatment increased the tiller number of rice, promoted tiller stability,significantly
reduced the transpiration rate of rice,and increased the accumulation of dry matter in the mature stage of
rice. NS treatment significantly increased the photosynthetic rate and transpiration rate of rice. Straw re-
turning to the field and feeding treatment has its own advantages. In farming practice, when the amount
of straw returned to the field is relatively large,appropriate feeding can supplement nitrogen for microbi-
al decomposition of straw and plant growth.

Keywords rice-crayfish co-culture; intergated farming of planting and breeding in paddy field; eco-
logical agriculture; straw returning; feeding; photosynthetic characteristics; nitrogen nutrient absorp-

tion; green planting and breeding; green production techniques
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