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Effects of winter fertilization on soil fertility and
the growth of double cropping rice

CHENG Xiaolin  ZHOU Linghong XU Huagin® WEI Jiabin ZHANG Lang TANG Jianwu

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

Abstract: Taking rice varieties Zhongjiazaol7 and Xiangwanxianl12 as early rice and late rice material respectively, four
treatments (chickens raising in the field in winter (chickens for short), biochar application in winter (biochar), the
combination of chickens raising and biochar application in winter (chickens & biochar for short) and winter fallow (as
control)) were conducted to study the effects of winter fertilization on the growth and yield of double-cropping rice and
the nutrients changes of paddy soil. The results showed that compared with the control, the treatment of biochar reduced
the tiller number of early rice slightly and increased significantly the tiller number of late rice in each growth stage. Both
treatments of chickens and chickens & biochar increased the total number of tillers, leaf area index, dry matter and rice
yield components in most of the growth period of double cropping rice. The yield of double cropping rice of the both
treatments obtained 8.3%-19.1% increase, which was significant higher than that of the control. Moreover, the contents
of total nitrogen, total phosphorus and total potassium in the soil of biochar & chickens were increased at harvest time of
late rice. The results of comprehensive analysis showed that biochar application combined with chickens raising in paddy
field in winter is a mode of winter fallow field utilization that can improve both rice yield and soil quality.
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Table 1 Tiller numbers of rice in different growth period under different treatments
(15.93+£3.5)b (15.36+3.1)b (14.54£3.2)b (13.30+2.3)b
1 (14.67£1.1)b (14.63+1.6)b (13.21+0.8)b (13.26+0.5)b
2 (16.77+2.8)a (17.33+2.9)a (17.21+2.3)a (13.50+1.1)b
3 (16.07+0.5)a (16.30+0.4)a (16.37+0.3)a (15.50+0.9)a
(17.13+£3.4)b (16.25%1.1)b (14.30£3.1)b (13.88+0.6)b (13.59+1.3)b
1 (20.13£1.3)a (18.96+2.3)a (16.83+0.5)a (15.98+0.6)a (15.21+0.9)a
2 (20.50+0.5)a (18.26+1.6)a (17.06+0.3)a (16.12+1.1)a (15.68+2.6)a
3 (20.80+0.4)a (19.33+1.8)a (17.40£2.9)a (16.62+2.2)a (16.30+1.6)a

(P<0.05)
1 3
(P<0.05)

3
(P<0.05) 1
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Table 2 Leaf area index of rice in different growth period under different treatments

1.31+0.3 (3.77£0.5)b (3.00+0.6)b (1.97+0.3)b
1 1.71+0.3 (3.67+0.4)b (3.80+0.5)b (3.60+0.5)a
1.75+0.5 (5.65+0.6)a (3.83+0.1)b (3.28+0.1)a
1.73+0.5 (5.05+0.4)a (4.92+0.6)a (3.89+0.1)a

(2.64+0.5)b (5.62+1.1)b 6.37£1.0 3.65+0.4 2.41+0.6

(4.35+0.3)a (5.63+0.6)b 6.69+1.2 3.55+0.5 2.20+0.3

(3.89+0.6)a (7.63+1.1)a 5.34+1.0 4.88+1.3 2.63+0.6

(4.42+0.5)a (8.76+0.3)a 6.27+0.4 3.76+0.2 2.59+1.1

(P<0.05)
3.1.3 SRR RR AT HFHRRR 4T 8.5% 44.0% 67.8% 1
3 8.6% 42.7% 67.2% 2 8.4%
49.8% 63.7% 3 9.4% 37.9%
0
1 5 3 60.5%
(P<0.05)
1 2 3 15.1% 39.7% 61.3% 92.1% 1
0, 0, 0, 0,
(P<0.05) 20% 40.7% 63.4% 88.1%
20.2% 428% 71% 91.6%
3 185% 42.3% 70.5% 89%

*3 BABEREEFHKEERHTYRRE

Table 3 Matter weight of rice in different growth period under different treatments

/g

83.7+10.3 431456.6 (664.4+66.6)b (980.1+102.3)b
1 102.2+13.6 509.3+25.6 (800.0+69.8)a (1 190.9+135.2)a
2 93.5+20.6 555.5+36.4 (710.6+140.6)a (1 115.2+222.4)a

3 115.0+14.6 463.2456.7 (740.0£55.6)a (1 223.5+69.4)a
(247.3+96.5)b (650.3+69.6)b  (1004.2+123.6)b  (1510.1+109.6)b (1 638.9+145.6)b
(346.8+56.3)a (700.3+99.6)a  (1100.1#104.3)b  (1530.0+115.8)b (1 735.4+154.4)a
(357.7+35.9)a (759.3+102.3)a  (1260.4+105.8)a  (1625.4+223.4)a (1 773.7+214.6)a
(349.1+25.4)a (798.2+105.9)a  (1330.6£150.3)a (1 678.1+154.2)a (1 885.5+111.7)a

(P<0.05)
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Table 4 Yield components of rice under different treatments

/

1%

/g

/

/

(x10%hm™) (thm™) (thm™)
303.52¢ 102.05b 73.77 27.73 6.34c 5.87c
1 326.79a 105.11b 73.53 27.44 6.92b 6.57b
2 308.20bc 113.82a 73.70 27.13 7.01b 6.59b
3 319.49ab 116.62a 74.82 27.02 7.46a 6.99a
289.17b 103.44a 84.00 24.73 7.39b 7.11c
1 310.88ab 100.62a 84.65 25.38 7.92b 7.61b
2 319.97a 105.03a 82.87 24.92 8.37a 7.7ab
3 325.36a 108.87a 83.43 24.8a 8.77a 8.02a
(P<0.05)
3.2 FEHZFIFEMNMEFHEHLTIETDBIZN
5
(P<0.05)
2 3
2 3
1
*R5 BABEBREMBEAFAAT RN ERIELHR [12]
DB
2HEE [13]
Table 5 Soil total N P and K in maturity stage of rice under
different treatments on a/kg
2016-07-16 0.53b 13.82b 0.79b
1 0.58b 14.01ab 0.94a
2 0.63b 13.65b 0.91a
3 0.72a 15.25a 0.95a
[14]
2016-10-28 0.57b 8.97b 0.86b
1 0.78b 9.71b 0.88b
2 0.73b 9.90b 0.93a
1.05a 10.26a 0.97a [7,15]
(P<0.05)
4 Hig51he
500 kg N P,Osg [16-19]
K;0 7.55~9.55 4.05~5.10 C/N
9.15~19.1 kg4 [20]

N P05 KO

359 327.6 303.2 kg/hm?
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