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Comparison of Yield, Dry Matter Production and
Nitrogen Ultilization of Machine - transplanted Double
Cropping Rice under Different Cropping Systems

LI Zhibin, GAO Wei,ZHOU Xuefeng,CHEN Jiana, SHAN Shuanglv,HUANG Min,ZOU Yingbin*

(College of Agronomy,Hunan Agricultural University ,Changsha, Hunan 410128 , China)

Abstract : In order to explore the effect of crop rotation system on yield, dry matter production and nitrogen utilization of
machine — transplanted double cropping rice , a field experiment with three cropping systems (rice — rice — fallow, rice — rice
— oilseed rape and rice — rice — green manure) was conducted with conventional indica rice variety ‘ Zhongzao 39’ in both
early and late seasons at three sites in 2016. The results showed that there were significant differences of the yields among
different treatments and sites. The rank for yield among different sites was Hengyang > Yueyang > Changsha,and among
different treatments, the rank was rice —rice — oilseed (RRO) > rice —rice — green (RRG) > rice —rice — fallow ( RRF)
in early season,RRG > RRO > RRF in late season. The annual yields of RRG and RRO were 0. 85 t/hm” and 0. 99 t/
hm’ higher than those of RRF. Meanwhile, the spikelets per m”,total dry matter production and nitrogen assimilation of
RRG and RRO were higher than those of RRF.
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Table 2 Effects of crop rotation systems on grain yield,and its components for

machine — transplanted double cropping rice (2016)

JOpL Wi PE(Vhm')  ASER(E/mY) BRI MBUER( x10°/m’) 45505 (%) Thipiid(g)
HLfd
RRG HY 8.44 a 384.24 a 129.30 a 49.79 a 58.10 b 23.76 a
YY 7.20 b 292.12 b 128.96 a 37.51 b 68.04 a 22.17 b
CS 6.78 b 326.85 b 139.97 a 45.78 ab 52.19 b 22.71 ab
Sy 7.48 a 334.40 a 132.75 a 44.36 a 59.44 a 22.88 a
RRO HY 8.67 a 353.94 a 137.35 a 48.43 a 64.09 ab 23.75 a
YY 7.28 b 283.64 ¢ 133.60 a 37.87 b 69. 89 a 22.75 b
CS 7.07 b 309.35 b 133.40 a 41.25 b 55.61 b 22.92 b
1y 7.67 a 315.64 a 134.78 a 42.52 a 63.19 a 23.14 a
RRF HY 8.34 a 400. 00 a 119.10 a 47.02 a 64.26 b 23.74 a
YY 7.15b 273.94 b 135.98 a 37.23 b 72.11 a 23.19 b
CS 6.19 b 276.85 b 127.95 a 35.50 b 57.12 ¢ 23.21 b
Sy 7.23 a 316.93 a 127.68 a 39.92 a 64.50 a 23.38 a
RRG HY 8.45 a 242.42 a 167.19 a 40.50 a 65.82 ¢ 24.88 b
YY 8.37 a 259.39 a 154.55 a 39.52 a 76.17 b 23.79 ¢
CS 7.09 b 240.00 a 100.36 b 24.01 b 89.08 a 25.88 a
1 7.97 a 247.27 a 140.70 a 34.68 a 77.02 a 24.85 a
RRO HY 8.36 a 240.00 a 164. 82 a 39.57 a 69.37 ¢ 24.90 a
YY 8.36 a 246. 06 a 160. 98 a 39.36 a 77.39 b 23.61 b
CS 6.43 b 266. 67 a 99.80 b 26.32 b 85.51 a 25.56 a
S 7.72 a 250.91 a 141.53 a 35.08 a 77.42 a 24.69 a
RRF HY 8.28 a 233.94 a 155.58 b 36.37 b 71.20 b 24.95 a
YY 7.14 b 218.18 b 183.44 a 40.02 a 74. 65 ab 23.72 b
CS 6.08 ¢ 198. 89 ¢ 113.77 ¢ 22.61 ¢ 85.39 a 25.46 a
S35 7.17 b 217.00 b 150.93 a 33.00 a 77.08 a 24.71 a
T 2253 Hr S * ¥ * * ok * ok ns % %
T * ok ns ns ns ns ns
SxT ns ns ns ns ns ns
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Table 3 Effects of crop rotation systems on dry matter production and transportion

b g FRE I ok i £k TR e T4 RS
(g/m’) (g/m”) (%) (%) (% ) (%)
TR
RRG HY 999.15 a 1470.34 a 46.46 a 36.22 a 32.04 b 29.23 a
YY 837.58 b 1141.09 b 49.51 a 35.88 a 26.56 ¢ 25.88 a
CS 678. 86 ¢ 1176.44 b 46.02 a 13.32 b 42.21 a 13.64 b
14 838.53 a 1262. 63 a 47.33 a 28.47 a 30.59 a 22.91 a
RRO HY 952.48 a 1432.70 a 51.33 a 36.89 a 33.15 a 32.73 a
YY 782.79 b 1202.04 b 49.99 a 20.54 a 34.72 a 17.42 b
CS 728.47 b 1124.54 b 46.64 a 28.52 a 35.23 a 20.35 b
1y 821.25 a 1253.09 a 49.32 a 28.65 a 34.37 a 23.50 a
RRF HY 1032.85 a 1479.89 a 48.57 b 31.28 a 30.30 a 32.78 a
YY 823.76 b 1182.26 b 52.65 a 38.55 a 30.28 a 25.48 a
CS 665. 60 b 977.25 ¢ 48.04 b 35.83 a 31.59 a 25.77 a
S 840.74 a 1213.13 a 49.75 a 35.22 a 30.72 a 28.01 a
RRG HY 889.21 a 1326.28 a 50.01 b 33.70 b 32.97 a 27.28 ab
YY 841.33 a 1300. 17 a 54.71 a 23.60 ¢ 35.27 a 23.62 b
CS 737.24 b 991.76 b 55.77 a 43.12 a 25.68 b 31.57 a
S5 822.60 a 1206. 07 a 53.49 a 33.47 a 31.31 a 27.49 a
RRO HY 844.48 a 1318.99 a 51.67 ¢ 26.01 b 36.00 a 24.25 b
YY 854.12 a 1291.87 a 55.63 b 26.88 b 33.81 a 26.97 ab
CS 667.71 b 979.59 b 58.72 a 36.81 a 31.84 a 34.08 a
Sy 788.77 a 1196. 82 a 55.34 a 29.90 ab 33.89 a 28.43 a
RRF HY 849.70 a 1261.35 a 50.95 ¢ 25.63 a 32.84 a 24.56 a
YY 842.02 a 1292.59 a 54.78 b 25.33 a 34.85 a 25.40 a
CS 549.81 b 842.89 b 58.28 a 28.40 a 34.73 a 26.44 a
S 747.18 a 1132.28 a 54.67 a 26.45 b 34.14 a 25.47 a
J5 25531 S * K * ok ns ns ns ns
T ns ns ns ns ns ns

SxT ns ns
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Table 4 Effects of crop rotation systems on nitrogen utilization
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(keg/kg) (g/m’) (keg/kg) (%)
TR

RRG HY 70.33 a 24.17 a 35.26 b 51.39 b
YY 57.63 b 15.96 b 45.20 a 61.17 a
CS 56.54 b 16.82 b 40. 87 ab 53.15b
Sy 61.50 a 18.98 a 40.44 a 55.24 a
RRO HY 72.26 a 24.35 a 35.83 b 55.29 a
YY 57.55b 16.35 b 44.65 ab 60.71 a
CS 58.93 b 14.64 b 49.06 a 57.47 a
S 62.91 a 18.45 a 43.18 a 57.82 a
RRF HY 69.45 a 22.45 a 37.18 b 54.82 b
YY 59.60 b 15.92 b 46.74 ab 64.89 a
CS 52.26 b 12.37 ¢ 50.79 a 57.21b
-4 60.44 a 16.92 a 44.90 a 58.97 a
RRG HY 68.28 a 23.43 a 36.10 b 58.61 b
YY 69.78 a 14.65 b 57.38 a 70.81 a
CS 59.10 b 10.52 ¢ 67.58 a 68.78 a
1y 65.72 a 16.20 a 53.69 a 66.07 a
RRO HY 69.91 a 23.35 a 35.89 b 60.69 b
YY 69. 68 a 14.72 b 57.10 a 71.88 a
CS 53.23 b 10.02 ¢ 64.19 a 72.08 a
S 64.28 a 16.03 a 52.39 a 68.21 a
RRF HY 68.99 a 21.38 a 38.74 ¢ 58.60 b
YY 59.48 b 14.10 b 50.98 b 70.77 a
CS 48.90 ¢ 8.61 c 70.74 a 69.74 a
-4 59.13 a 14.69 a 53.49 a 66.37 a

T ns * ns ns

SxT ns ns ns ns
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