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Effect of Long-Term Combined Application of Organic and Inorganic Fertilizers on Rice

Yield, Nitrogen Uptake and Utilization in Red Soil Area of China

HOU Hongqlan 3 J1 Jianhua'*?, LIU Xiumei'*?, LU Zhenzhen'**, LAN Xlanjln] 23 LIU Yiren'?

(1 Soil & Fertilizer and Resources and Environment Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200,
China; 2 National Engineering and Technology Research Center for Red Soil Improvement, Nanchang 330200, China; 3 Key
Laboratory of Crop Ecophysiology and Faming System for the Middle and Lower Reaches of the Yangtze River, Ministry of
Agriculture, Nanchang 330200, China)

Abstract: A 30 a (1984—2013) long-term location experiment was conducted to study the effects of the combined application of
organic and inorganic fertilizers on the yield, nitrogen uptakes and use efficiency of double-cropping rice in red soil area of
Jiangxi in south China in order to provide scientific references for the rational application of organic resources and the suitable
rice fertilization. Five different treatments were designed : 1) CK, no nitrogen fertilization; 2) 100% NPK, N, P and K chemical
fertilizers only; 3) 70F+30M, 70% chemical fertilizers and 30% organic manure; 4) S0F+50M, 50% chemical fertilizers and 50%
organic manure, and 5) 30F+70M, 30% chemical fertilizers and 70% organic manure. The results showed that rice yield under the
treatments combined with organic manure were 2.74%-5.73% (P<0.05) higher than NPK treatment. Rice yield under 30F+70M
treatment was the highest. Significant differences were found between the treatments combined with organic manure, rice yield
under 30F+70M treatment significantly increased by 3.7% (P<0.05) than 50F+50M treatment, and the yield-increasing effects
were different in different period, lower proportion of organic manure was better at the early stage while high proportion of
organic manure was better at the late stage. No significant difference was found in mean nitrogen uptake by rice between

treatments combined with organic manure and NPK treatment. Different treatments had different nitrogen requirements for grain
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yield per 1 t, which were 20.57-20.94 kg for treatments combined with organic manure and 21.77 kg for NPK treatment.

30F+70M and 70F+30M treatments had higher nitrogen efficiency, no significance was found in average nitrogen use efficiency

between treatments combined with organic manure and NPK treatment, but nitrogen physiological use efficiency of treatments

combined with organic manure was significantly higher than NPK treatment. In red soil area, long-term combined application of

organic manure and inorganic fertilizers can promote yield and nitrogen efficiency for double-cropping rice, but the optimal

combined proportion of organic fertilizer should be determined according to the fertility of rice fields, usually, 30% was

appropriate for rice fields with middle or low fertility, while 50% and 70% for rice fields with high fertility.

Key words: Combined application of organic manure and inorganic fertilizer; Rice yield; Rice N uptake; N efficiency
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Fig. 2 Yields of early rice (A) and late rice (B) under long-term combined application of organic manure and inorganic fertilizer
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Fig. 4 Nitrogen uptake of double-cropping rice under long-
term combined application of organic manure and inorganic
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Fig. 5 Correlation between nitrogen uptake by rice above ground and rice yield under different fertilization treatments
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Table 2 Nitrogen use efficiency of double-cropping rice under
long-term combined application of organic manure and inorganic

fertilizer

AR EZMR AL FEK AN EIEAE R
e ¥ R AR 70 kS
(%) (kgrkg)  (kg/kg)  (kg/kg)

CK 0.710 a

NPK 0.646c 42.57a 12.05b  35.67c 28.30b
70F+30M 0.666b  41.60a 13.82ab 37.44ab 33.22a
50F+50M 0.670b  39.09a 13.44ab 37.08b 3439a
30F+70M  0.667b  41.67a 1470a 3832a 35.28a
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