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Time-space Variation of Yield Components of Wheat and Their Effects on the Yield of Wheat in Henan Province
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Abstract Using DPS data processing system, correlation analysis, regression analysis and path analysis were conducted by multiple linear regres-
sion. The yield components of main wheat varieties in six representative areas ( Zhengzhou, Nanyang, Xinyang, Anyang, Shangqiu, Luoyang) of
Henan Province during 1950 —2015 were studied. Among three yield component factors,the number of effective panicles and 1 000-kernel weight
had extremely significantly correlation with the yield of wheat in six regions,the order of correlation degree from high to low was the number of ef-
fective panicles,1 000-kernel weight,kernels per panicle. The results of path analysis was consistent with the results of correlation analysis. Taking
Zhengzhou City as an example ,multiple linear regression model was established and the regression equation was ¥ = —528. 837 0 +8.424 6X, +
9. 887 2X, +8.061 7 X;. Among three yield component factors of wheat in Henan Province ,the number of effective panicles had the greatest effect

on the yield,1 000-kernel weight was the second. The kernels per panicle had the least effect on the yield of wheat.
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Table 1 The variation analysis of yield and its components of wheat in six regions

< S i PR K 2R KL
s ,X /E = P Standard Coefficient
Region Variables Mean . .
deviation of expansion
ZFH Anyang x, 32.250 0 11.440 0 1.288 0
%, 34.550 0 5.502 2 1.228 0
b 39.5275 6.142°5 1.5356
y 386.725 0 149.4877
FRIM Zhengzhou ¥, 32.842 1 10.629 4 2.729°5
%, 33.663 2 3.847 4 1.047 1
b 39.217 6 5.8259 2.7117
¥ 396.838 2 148.067 2
{#PFH Xinyang ¥, 28.795 2 11.6327 1.709 1
%, 33.5333 4.989 3 1.308 2
B 38.766 7 6.167 3 1.968 9
¥ 356.273 8 153.364 6
FgBH Nanyang %) 29.297 4 10.944 5 1.3713
%, 34.464 1 4.996 1 1.130 4
b 38.674 4 6.015 6 1.5220
y 359.641 0 155.451 0
% I Shangqiu ¥, 30.734 2 11.042 2 2.765 4
%, 32.544 7 6.043 6 2.402 7
B 38.015 8 6.700 2 3.571 8
¥ 382.828 9 186.455 4
& FH Luoyang %, 32.070 7 11.772 5 2.084 9
%, 31.680 5 4.670 3 1.208 0
BN 39.459 8 6.204 5 2.3110
373.2317 161.018 5

Ty FomT7 o i’%/%ﬁﬁﬁéﬁ,xz FORBERLEL i’%ﬁ?*ﬁi

Note:y stands for yield; x, stands for the number of effective panicles; x, stands for kemnels per panicle;x; stands for 1 000-kernel weight
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Table 2 The correlation coefficients between yield and its component factors of wheat in six regions

Hu X A
Region Variable i 2 i Y
“4FH Anyang X, 1.000 0

X, 0.164 0 1.000 O

X3 0.4710"° 0.4287"° 1.000 0

y 0.8816"° 0.3516° 0.6028"" 1.000 0
FRIH Zhengzhou X, 1.000 0

X, 0.207 4 1.000 0

X3 0.7940"" 0.191 7 1.000 0O

y 0.9099"° 0.443 17" 0.846 7" 1.000 0
{5 BA Xinyang %, 1.000 0

x, -0.047 2 1.000 0

X3 0.5806"" 0.3659" 1.000 O

y 0.9467""° 0.1356 0.6909"" 1.000 O
74 FH Nanyang X, 1.000 0

X, 0.114 8 1.000 0

X3 0.516 8" 0.3330° 1.000 0

y 0.9327""° 0.2759 0.6864"" 1.000 0
T & Shangqiu x, 1.000 0

X 0.6677"" 1.000 0

X3 0.7920"" 0.7556"" 1.000 0

¥ 0.9245"" 0.8354"" 0.8650"" 1.000 0
1% FH Luoyang %, 1.000 0

x, 0.286 5 1.000 0

X3 0.7212""° 0.4146"" 1.000 O

y 0.9063"" 0.5376"" 0.8402"" 1.000 0
T FORAAEAE B A (P <0.05) 57" FoRHOCHEIA B B 2 7K1 (P <0.01)

Note: * stands for significant correlation( P <0.05); * " stands for extremely significant correlation( P <0.01)
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Table 3 The regression coefficients between yield and its components of wheat

A EUEENS P 2 Ak A G L PR
S-a=E o 3y | o L ~ j t {E )4 {E

. Regression Standard Partial correlation Standard
Variable o . - ¢ value P value

coefficients coefficient coefficient error

b, —528.8370 77.995 0 -6.780 4 0.000 1
b, 8.424 6 0.604 8 0.8159 1.090 0 7.728 9 0.000 1
b, 9.8872 0.256 9 0.695 4 1.865 2 5.3009 0.000 1
b, 8.0617 0.3172 0.596 2 1.982 2 4.067 0 0.000 3

TE: by HRU; b, T RORBE; b, FERLEL b, TRLHH

Note : b, stands for constant term;b, stands for effective panicles;b, stands for kernels per panicle;b, stands for 1 000-kernel weight
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Table 4 The variance analysis of multiple linear regression equation

Jr A A P EyJy F i P
Sources of variance Sum of squares Mean square F value P value
[5]J9 Regression 674 799.942 7 3 224 933.314 2 138.595 9 0.000 1
) 4r Remainder 48 688.292 6 30 1622.943 1

BT Total 723 488.235 3 33 21923.8859

VEAHEZREL R =0.965 8, PuiE 2% RR =0. 932 7, LA R =0.962 3

Note : Correlation coefficient R was 0.965 8, coefficient of determination RR was 0.932 7 ,adjustment correlation R" was 0.962 3
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Table 5 The path coefficient between yield components in different regions

i ﬂ:}H!ﬂ? E%ﬁ:}H _ IETH%{/PFH Indirect effect _
Region Function Direct i x, i x, i
factors effect Passing x, Passing x, Passing x,
% [H Anyang x, 0.775 5 0.024 6 0.081 5
X, 0.150 2 0.127 1 0.074 2
X 0.173 1 0.365 3 0.064 4
FRM Zhengzhou X, 0.604 8 0.053 3 0.2519
X, 0.256 9 0.125 4 0.060 8
X 0.317 2 0.480 2 0.049 2
% BH Xinyang X, 0.872 4 -0.006 0 0.080 2
X, 0.126 2 -0.041 2 0.050 6
X 0.138 2 0.506 5 0.046 2
F4BH Nanyang x, 0.796 7 0.012 0 0.124 0
X, 0.104 5 0.0915 0. 0799
X 0.2399 0.4117 0.034 8
5 [ Shangqiu X 0.581 1 0.220 2 0.1232
X, 0.329 8 0.383 0 0.117 5
X 0.1556 0.460 2 0.249 2
% BH Luoyang % 0.632 1 0.068 2 0.206 0
X, 0.238 1 0.181 1 0.118 4
0.2857 0.4559 0.098 7

X3
T covy . A RS, BRI ;. THREER

Note:x, stands for the number of effective panicles; x, stands for kernels per panicle; x; stands for 1 000-kernel weight
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