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Table 1 Descriptive statistics of sample size

Ey S FHIfE 22

HR/MH

RRfE

Nitrite Number Mean Sy Minimum Maximum & d P
N 1107 0.301 0.004 0.006 1.157 86 833.43 1106 <0.001
P 745 0.103 0.003 0.000 0.589 21035.44 744 <0.001
K 785 0.112 0.004 0.000 0.684 24 611.83 784 <0.001

¥ Note: Q: FFPER G112 Statistic of heterogeneity ;d;: A H1JE Degree of freedom ; Py, i & PERE 55 Significance test.
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Fig.1 Effects of rice yield increase to nitrogen(A),phosphorus(B) and potassium(C) fertilizer
application under different treatments
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Fig.2 Effects of rice yield increase to nitrogen(A) ,phosphorus(B) and potassium(C)

fertilizer application under different soil fertility level
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Fig.3 Effects of rice yield increase to nitrogen(A) , phosphorus(B) and potassium(C)

fertilizer application under different planting areas
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Fig.4 Effects of rice yield increase to nitrogen(A),phosphorus(B) and potassium(C)
fertilizer application under different pH and soil organic matter
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Fig.5 Effects of rice yield increase to nitrogen(A,B) ,phosphorus(C,D) and potassium(E,F)

fertilizer application under different soil physical and chemical properties
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Effects of fertilization on the yield of mid-season rice in the Yangtze

River Basin and its influencing factors

WANG Jiaolin"?, HUANG Xiaomeng"*, WANG Bobo"?, XU Xinpeng', DING Wencheng',
YANG Lanfang®, QIU Shaojun',ZHAO Shicheng', HE Ping'

LInstitute of Agricultural Resources and Regional Planning , Chinese Academy of
Agricultural Sciences , Beijing 100081, China;
2.Faculty of Resources and Environmental Science ,Hubei University, Wuhan 430062, China;

3.College of Resources and Environment , Huazhong Agriculture University, Wuhan 430070, China

The effects of nitrogen, phosphorus and potassium fertilizer application on the yield of mid-

season rice in Yangtze River Basin and its influencing factors were analyzed to provide a scientific basis for

nutrient management in this rice planting areas. The data were collected from the rice field experiments con-

ducted by the international plant nutrition institute (IPNI) and the literature searched on CNKI database

with keywords “rice” and “rice + yield” in the Yangtze River Basin of China. There were 1 107, 745 and
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785 groups of NPK data that met the criteria for meta-analysis, respectively.Using no fertilization treatment
as the control and the response ratio as the value of yield-increasing effect, the Meta-analysis method was
used to study the yield-increasing effect of fertilization on rice in the Yangtze River Basin and its influencing
factors including soil basic fertility, planting area, soil organic matter, pH and soil physical and chemical
properties. Compared with no application of nitrogen, phosphorus or potassium fertilizers, the application of
nitrogen , phosphorus and potassium fertilizers to the mid-season rice in the Yangtze River Basin had a sig-
nificant effect of increasing yield. The average yield of nitrogen, phosphorus and potassium fertilizers in-
creased by 35.1%,10.9% and 11.9% , respectively, and nitrogen fertilizer had the highest effect of yield in-
crease.Different levels of basic soil fertility had significant effects on the increase of rice yield. The effects of
yield-increasing of nitrogen, phosphorus and potassium fertilizers were the highest in the low soil fertility
(yield << 5.0 t/hm”) , with yield increase rates of 45.9% , 15.1% and 17.0%, respectively. The effects of
yield-increasing of nitrogen, phosphorus and potassium fertilizers were significantly different in the planting
areas of the Yangtze River Basin. The effect of yield-increasing of nitrogen application in Shanghai was the
highest , which was 43.9% , and the effects of yield-increasing of phosphorus application and potassium appli-
cation in Chongqing was the highest, which were 16.4% % and 16.1%.The application of nitrogen fertilizer
had the best effect of yield increasing under alkaline soil conditions, and the application of phosphorus and
potassium fertilizers was the best under weakly acidic soil conditions (pH 6.0-7.0) , with yield increase rates
of 39.0% ,14.1% and 15.7% , respectively. The effects of yield-increasing of nitrogen and potassium fertiliz-
ers were significantly different among different contents of soil organic matter , while the effects of yield-
increasing of phosphorus fertilizers were not significant. The effect of yield-increasing of nitrogen applica-
tion was the best when soil total nitrogen <<1.0 g/kg, total phosphorus =>0.9 g/kg, total potassi-
um <<13.0 g/kg, alkali-hydrolyzed nitrogen <<100 mg/kg, available phosphorus <<9.0 mg/kg, available po-
tassium <<70.0 mg. Both phosphorus and potassium fertilizers obtained the best effect of yield-increasing
when soil total phosphorus <<0.3 g/kg, total potassium ~>20.0 g/kg, alkali-hydrolyzed nitrogen =>150.0
mg/kg, available phosphorus <<9.0 mg/kg, and available potassium <<70.0 mg/kg.Low-fertility soils help
to increase the effect of yield-increasing of fertilization. However, soil pH and different soil physicochemical
properties affect the effect of yield-increasing of fertilization, resulting in differences in the effect of yield-in-
creasing of fertilization among different provinces and cities in the Yangtze River Basin. The effect of yield-
increasing of applying nitrogen fertilizer was the highest in soils with low contents of alkaline-hydrolyzed ni-
trogen, available phosphorus and available potassium respectively , and the effect of yield-increasing of apply-
ing phosphorus and potassium fertilizers was higher when the contents of soil alkaline-hydrolyzed nitrogen
were high and the contents of available phosphorus and available potassium were low.The application of ni-
trogen fertilizer in alkaline soil, the application of phosphorus fertilizer and potassium fertilizer in weakly
acidic soil had the best effect of increasing yield. Therefore , the nutrient management of rice in each planting
area should comprehensively take the soil pH, organic matter and soil physicochemical properties as the ba-
sis for fertilizer input into consideration.
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