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Abstract: [Objective] The research aims to illuminate the effects of rice planting coupled with chicken grazing in winter
on soil fertility and rice grain yield in the middle and lower reaches of the Yangtze River. [ Method] Five treatments were
designed, including milk vetch + chicken(MC), ryegrass + chicken(RC), milk vetch(M), ryegrass(R), winter fallow(WF).
[Result] Yields in MC and RC were significantly higher than those of other treatments. Rice yield in MC was the
highest. The content of organic matter, total nitrogen, ammonium nitrogen and nitrate nitrogen in double-cropping rice
fields under MC and RC were significantly increased by 17.36% —22.95%, 73.73% —250.48%, 76.36% —85.11% and
67.89% —70.05%, respectively. However, the total phosphorus and available phosphorus contents under M were the
highest, and every treatment had little effect on the total potassium content. Correlation analysis showed that there were
significant correlations between theoretical yield of rice and soil nitrate nitrogen, ammonium nitrogen, total nitrogen or
organic matter contents (P < 0.05). [Conclusion] Compared with green manures or winter fallow, chicken manure
returning was more effective in improving the contents of soil organic matter, total nitrogen, ammonium nitrogen and
nitrate nitrogen, which helps increase the rice tiller numbers, leaf area coefficient, dry matter and yields, and the changes
under milk vetch + chicken was the most significant. Under the mode of rice planting combined with chicken raising in
winter, soil organic matter, total nitrogen, ammonium nitrogen and nitrate nitrogen contents improved rice grain yield.
Therefore, combining rice planting and chicken raising in winter meets the nutrient demand of rice growth in the
following season. Thus, rice yield increase based on ecological field conservation plays an important role in sustainable
development of rice production in the middle and lower reaches of the Yangtze River.
Keywords: rice planting combined with chicken raising in winter; chicken manure returning; double-cropping rice; soil
fertility; grain yield
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Fig. 1.

Effects of rice planting combined with chicken grazing on soil organic matter in double-cropping paddy field.
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Table 1. Effects of rice planting combined with chicken grazing on yield components of rice.
e AR RRRERSL PR ThE Hip & S B
Treatment Effective pinlclgznumber Grain number per Seed-setting rate Thousqnd-graln Theoretlca]zyleld Actual ){lzeld
(10" hm™) panicle 1% Weight/g /(thm™) /(thm™)
FLRg Early rice growth period
RC 310.27+2.93 a 11343.1 ab 76.7140.02 a 26.2940.94 a 7.0340.09 a 6.1940.17 a
MC 301.9743.38 ab 11643.6 ab 75.4740.03 ab 26.8140.86 a 7.1240.07 a 6.3440.13 a
R 280.03x2.22 b 111#2b 79.8740.04 a 26.9540.44 a 6.6920.04 b 6.1720.17 ab
M 283.78+1.37b 124409 a 70.1730.01 b 26.6740.35a 6.5940.14 b 6.0620.05 ab
WF 244.5043.28 ¢ 113+4.2 ab 79.8240.03 a 27.6340.28 a 6.0840.08 ¢ 5.6440.12 b
NEAE Later rice growth period
RC 396.64+10.61 ab 88.8+.2¢ 82.974001ab  27.37#0.14a 8.0040.17 a 7.1540.18 a
MC 424.4436.13 a 84.741.4d 82.6240.02ab  27.5340.10a 8.1740.16 a 7.040.18a
R 371.14211.89 be 90.540.7 be 80.7740.0Lab  27.2640.11a 7.3940.10 b 6.7040.24 ab
M 356.3145.35 ¢ 96.0#.1a 78.9440.02 b 27.3240.23 a 7.3740.00 b 6.8940.17 a
WF 318.21+9.77d 92.7#1.2 ab 83.5840.01 a 27.3840.06 a 6.7440.24 c 6.1040.35 b

MC— £ 3FiM; RC— BEZ EIFRAY; R— L L M— K A3 WR— & . IO RN S - B oR AL B ) 22 57 (B 2 (P<0.05) . I
MC, Milk vetch + chicken; RC, Ryegrass + chicken; R, Ryegrass; M, Milk vetch; WF, Winter fallow. Different lowcase letters in the same column

indicate significant difference at 0.05 level, respectively. The same as below.

#z2 VWEHETE, FEEMRERSIEECER Z BRHEXEME
Table 2. Correlation between rice yields, yield components and soil chemical properties.
¥ fﬁi@fg ﬁﬁ% . T4 ﬁ?ﬂﬁ%éﬂz ﬁ;*ﬁ#( TRiE _ 4%;4
Parameter Theoretical yield Tiller LAl Dry matter Effective panicles Grain number Thousand-grain ~ Seed-setting
I(t hm?) number I(kg m?) 1(>10* hm?) Ipanicle weight/g rate/%
E.F4 Early rice growth duration
A4AS A Nitrate N 0.8079 0.4603 0.5006 0.6516 0.8181 0.7393 0.6230 0.4240
FA5% Ammonium N 0.9294" 0.6808 0.9340" 0.8906" 0.9153" 0.5249 0.7949 0.2819
TR Available P 0.6319 0.8815" 0.9440" 0.6460 0.5780 0.0262 0.7212 0.6733
4% Total N 0.9458" 0.4306 0.8484 0.9175 0.9613" 0.6841 0.6862 0.1780
418§ Total P 0.6121 0.7080 0.9408" 0.6541 0.5845 0.0779 0.6065 0.7363
424 Total K 0.2133 0.3907 0.0594 0.0078 0.2261 0.3051 0.1966 0.5978
HHL# Organic matter 0.9530" 0.6363 0.8727 0.9528" 0.9107" 0.4969 0.8764 0.3024
WF% Late rice growth duration
TitiA% Nitrate N 0.9036" 0.781 0.7894 0.8796" 0.9817™ 0.1293 0.2138 0.2138
i, Ammonium N 0.9256" 0.4757 0.7409 0.7412 0.8095 0.0241 0.7779 0.7779
TR Available P 0.3315 0.6893 0.6656 0.6503 0.5027 0.8240 0.2028 0.2028
4% Total N 0.8767 0.8065 0.9501" 0.9185" 0.7901 0.2763 0.5428 0.5428
41 Total P 0.2902 0.8162 0.6131 0.6348 0.4519 0.5934 0.4041 0.4041
4% Total K 0.0943 0.3972 0.5615 0.4173 0.1032 0.9113" 0.1248 0.1248
A LA Organic matter 0.8799" 0.9647"" 0.9328" 0.9852" 0.9431" 0.3094 0.1522 0.1522

*P<0.05; **P<0.01. LAI, Leaf area index.
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