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Meta-analysis of the Effect Size of Nitrogen Fertilization on the Yield of Chinese Cabbage in Autumn and Its Regulatory Factors
ZHOU Geng' DU Yan-gong’ ( 1.Bureau of Rural Area and Agriculture in Weihai Weihai Shandong 264200; 2. Northwest Institute of Plat—
eau Biology Chinese Academy of Science Xining Qinghai 810001)

Abstract 118 groups of experiment results about the averaged effect size of urea application on the yield of Chinese cabbage in autumn were
analyzed by meta-analysis.This study indicated that the average effect size was 0.37+£0.04 ( 95% confidence interval 0.30-0.44) of urea appli—
cation on the yield of Chinese cabbage in autumn and nitrogen application significantly increased the yield of Chinese cabbage in autumn ( P
<0.001) .The average effect sizes of fertilization on the yield of Chinese cabbage in autumn in different provinces was quite different.Province of
Hunan Guangxi Ningxia Fujian and Xinjiang had higher average effect sizes while Jiangsu Guizhou Liaoning Jiangxi and Inner Mongolia had
lower average effect sizes significantly lower than the national average level ( P<0.000 1) .Furthermore the order of the average effect size of
different nitrogen application levels was high low and medium level.There was significant difference between them ( P<0.05) .Soil organic mat—
ter available phosphorus and available potassium had significant effect on the average effect value ( P<0.01) .Increasing their supply capacity
could effectively promote the yield increase effect of urea on Chinese cabbage in autumn.

Key words Urea; Dose; Meta-analysis; Random effect model; Effect size

! 1
30% ~35% > 1.1 CNKI
4 . “« 2 “« 2 “« ” : 85
5
o, 80% 118 o
120% 17 15 14
T 11 . 10 8
30.0 g/m’ 5 . 4 . .
4.7 g/m’ 1 .
90.0 g/m*’ WebPlotDigitizer 2
8 ,
Meta 1.2 ( ) InR=In Z =In(x,) -
B In(x) X, X,
9
o Meta s 8
Vo =—
n N,,xf N(y,xf
S, S, .

(31770532) ;

2018-ZJ-914) . .
(1982) ( ) w, =1/(v,+7°)
o * Ef:lwi* Yi

o k
2020-04-12 W

o 45



48 20 Meta 161
1 1.2
SE= : .
Elewi L0+ "
95% Cl=y1.96 SE S0
2 i = n=14
Ui T % &o 0.6 1
o - 04 =t 1:):10 1=
Iy n= n= n=
1.3 R 3.6.1 ! n=10 & L™ Tn= =8
( ) ® 0.2 i E ia ¢
meta o IS n§=1,,=7 =4 N=
(rma) . ( Q . "
P<0.05 U ORI EERER ML E S BT E
) ) EHHRAE RS I5 TS B LE
( mods) o 44 Province
( Egger’ s regression 5
test) o - . . .
Fig.2 Comparation of effect sizes on Chinese cabbages between
2 different province
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Table 1 Effects of nitrogen contents on cumulative effect value
( P<0.001)
95%
145 Types (df) Effect size Confidence P
0.10% ~841.74% (63.12+121.31) %. w o interval
High 38 0.40+0.07 a 0.26~0.53 <0.000 1
Medium 29 0.34+0.08 ¢ 0.18~0.49 <0.000 1
) Low 48 0.37+0.05 b 0.28~0.46 <0.001
N 0.50; N N N N (P<0.05) .
NN 0.20~0.50; N (41 g/m’) . (21~40 g/m’)  (1~20 g/m’)
Note: Different lowercase letters in the same column indicated significant
N 0.20 ( 2) difference between different doses ( P<0.03) ; nitrogen dose included
high (41 g/m’) medium (21-40 g/m’) and low ( 1-20 g/m’)
2.3
N pH (2
2
Table 2 Response of cumulative effect sizes on soil physical character—
istic
R
. ! . ' ' (x) Test of het— S X -
-1 0 1 2 3 Moderators erogeneity P blmul‘?ted hl.cfe?t blzi
Effect size Zifh (QM) equation variation // %
1 35.57 <0.001 Y=0.45+0.01 x 25.24
Fig.1 Forest plots of effect size of nitrogen fertilization on Chi— Organic matter
L. Available 32.17 <0.001 ¥=0.49+0.003 x 22.38
nese cabbage production in autumn phosphorus
2.2 Available 7.03 <0.01 ¥Y=0.07+0.003 x 7.11
potassium
pH 2.08 0.15 Y=0.85- 0.06 x 1.39
( P<0.000 1) Total 1.05 031 Y=0.37+0.02 x 0.51
nitrogen
° Available  0.84 0.41 Y=0.75- 0.004 x 0.32
( ~ ) nitrogen
Total 0.30 0.58 Y=0.32- 0.004 x 0.00
° potassium
( P<0.000 1) o Total 0.03 0.85 Y=0.58- 0.003 x 0.00
hosphorus
\ 0.40+0.07.0.37+0.05.0.34x 22 ;’“‘
0.08 ( P<0.05) Note: Y is the average effect value
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Fig.3 Egger’ s regression test for funnel plot asymmetry on

effects size in yield
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