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Analysis of effect of nitrogen application on apple yield
on Loess Plateau using meta-analysis

ZHAO Yue, HU Tiantian, LUO Lihua, LI Can
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas ,
Ministry of Education, Northwest A&F University, Yangling , Shaanxi 712100, China)

Abstract: In order to explore the influencing factors of nitrogen (N) application on apple yield on the Loess
Plateau, this research was based on published experimental data, and used the meta-analysis method to quantita-
tively analyze the influence of climate, altitude, soil type, tree age, land area per plant, N consumption on the
yield with N application, and carried out path analysis on each influencing factor. The results showed that when the
annual precipitation was less than 500 mm in the same year, the yield increased by 29.83%, which decreased with
the increase in the annual precipitation. When the average temperature was more than or equal to 10°C , the effect
of N on yield was positive, but when the average temperature was less than 10 °C , the effect was not significant ( P
>0.05). Nitrogen treatment in Heilu soil and Lou soil was effective in increasing the yield by 26.1% (95%CI .
13.08% ~39.11%) ( CI was the confidence interval, the same below) and 34.53% (95%CI:13.88% ~55.19%) ,
respectively, but no significant increase in loess (P>0.05). When the altitude was less than 850m, the yield in-
crease rate of apple from N application was significantly increased ( P<0.05), and the yield increased by 29.46%
(95%Cl1:16.98% ~41.93% ) , and decreased with the increase in altitude. With N application, the yield increase of
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the fruit trees with older tree was more obvious. When the tree was more than 10 years, the yield increase rate was
26.93% (95%Cl1:14.64% ~39.22% ) , which decreased with the decrease of tree age. Application of N fertilizer in
different planting densities had different yield increasing effect, and the best effect was 55~110 plant + 666.7m™>,
reaching 28.70% (95%CI:18.12% ~39.28% ). When N application was 0.25~0.50 kg - plant™", the stimulation
effect was most obvious ( P<0.05). When N application was more than 0.50 kg - plant™, there was no significant
stimulation effect (P>0.05). Path analysis results showed that planting density, annual precipitation and N appli-
cation rate were the three major factors that affected apple yield increase under N application, followed by altitude,
and the average annual temperature and the tree age had similar but little effect on apple yield increase. It can be
seen that N fertilization was closely related to external factors, and a suitable range of N comprehensively combined

with the above conditions was more conducive to increase production, and can also provide references for fertiliza-

tion and field management in the area.

Keywords: apple tree; nitrogen application; yield increasing effect; meta-analysis; Loess Plateau
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Table 1 Data classification
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Table 2 Comprehensive effects of nitrogen application on apple yield on the Loess Plateau

. oy HipE 973 959 B F X ] e KA e/ IME ST A
- E e Yield increasing YIR 95% confidence interval Maximum Minimum Heterogeneity test
Sample size Model o o _—_—
rate/ % TR Lower limit ~ I“F} Upper limit value/ % value/ % 0 P
7 =RiAl|
33 RapLB AR 26.02 17.14 349 91.71 -9.34 58 0.0008
Random effects model
T Q N R g it P AR B,
Note: Q is the statistic of heterogeneity; P is significant value.
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Fig.3 Effects of field management factors on the effect of nitrogen application on apple yield
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Table 3  Path analysis results of influencing factors of apple yield increase under nitrogen application

FATISES HiEmi 28 [A] 5 42 2 %0 Indirect path coefficient JERLE Y 10
Influencing factor Direct path coefficient X, —I X,—I X;—I Xy,—1 Xs—I Xe—1 Total path coefficient
X, 0.345 0.006 -0.004 -0.470 0.096 0.121 0.094
X, 0.011 0.181 -0.002 -0.328 0.212 0.088 0.162
X5 0.006 -0.245 -0.003 0.428 -0.086 -0.061 0.039
X, 0.673 -0.241 -0.005 0.004 -0.048 -0.124 0.259
X5 -0.257 -0.129 -0.009 0.002 0.125 -0.013 -0.281
X, -0.305 -0.137 -0.003 0.001 0.273 -0.011 -0.181

T X AAERE K, X, AR, X e, X SRR B, X AR, X it e

Note: X, ~X, represent the annual precipitation ,annual average temperature, tree age, planting density, altitude, and amount of nitrogen, respectively.
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