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EFFECTS OF CLIMATIC FACTORS ON GRAIN YIELD AND
QUALITY OF SUMMER CORN IN HENAN PROVINCE

DUAN Peng-fei LIU Tianxue ZHAO Chun-ding ZHANG Xue-in LI Chao-hai
(Agronomy college Henan Agriculiural University Zhengzhou Henan 450002)

Abstract: Experiments with maize cultivar ZD958 XD20 and DH662 planting on farmland of four ecological area('YS

YE YM and YN mean area in south part east part middle part and north part) in Henan province) were conducted to
study the effects of climatic factors on grain yield and quality of summer maize during 2007 and 2008. Results showed
that the order of average grain yield of maize of two years was YN > YE > YM > YS. Among them the average grain
yield of maize in YN was 708. 5kg/667m” which was much higher than that in the other ecological areas. Among four
ecological area the contents of crude starch crude fat and lysine of grain in YE crude protein in YN were higher

while crude protein crude fat and lysine in YM were lower. The grain yield had positive correlation with illumination
hours during the whole growth stage and illumination hours per day after silking (r =0. 97 and 0. 92 respectively) and
had a negatively correlated relationship with total rainfall during the whole growth stage (r = = 0. 88). The crude protein
content had positively correlated relationships with illumination hours during the whole growth stage illumination hours
after silking and illumination hours per day after silking (r =0.76 0. 85 and 0. 88 respectively) while the contents of
crude starch crude fat and lysine of grain had no significant correlation with climatic factors. Test showed that

sufficient illumination illumination hours after silking and illumination hours per day after silking were the favorable
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factors of high-yield high—quality grain in YN; rainfall more limited yield formation in YS; higher accumulated

temperature accumulated temperature after silking and accumulated temperature per day after silking were against crude

starch crude fat and lysine formation accumulation in YM; the air humidity higher in YE was helpful for crude starch

crude fat and lysine formation accumulation.

Key words:climatic factor; maize yield; grain quality

12 . 1
SR 1.1
3
e, 958 (ZD958) « 20 (XD20) . 662
N (DH662) .
1.2
T 2007  -2008 ( E112°98’
N33°25’ E114°00" N 33°38") . ( El114°
N o 85’ N 34°06’ E114°81" N 34°69') . (
958 20+ 662 N E113°51" N 34°01’ E113°65" N34°58")
N N N ( E113°38" N 35°10' E114°54’ N 35°67")
4 8 4 o 1
2. 3
70cm - 50cm 6
. 21.6m’ 60000 /hm’.
1 2007 -2008
Table 1  Climatic data of different ecological areas in Henan province during 2007 and 2008
2007 2008
ecological area YS YM YE YN YM YM YE YN
average average
accumulated temperature in whole growth stage (C) 2942.5 3000.5 2929.5 2948.5 2955.3 2946.5 2998.5 2903  2936.5 2946. 1
accumulated temperature after silking (C) 1431 1450.5 1415 1404 1425.1 1404.5 1435 1400 1395.5 1408. 8
accumulated temperature per day after silking (C) 23.9 24.2 23.6 23.4 23.8 23.4 23.9 23.3 23.3 23.5
illumination hours in whole growth stage (h) 483.6  542.4  514.1 646. 7 546.7 545.15 489.3 535.9 627.6 549.5
ilumination hours after silking (h) 256.7  265.3 256.5 329.8 277 306.9  252.2 302.1 304.1 291.3
illumination hours per day after silking (h) 4.3 4.4 4.3 33 4.6 > 4.2 > > 4.9
total rainfall in whole growth stage (mm) 780.6  560.7 565 307.3 553.4 506.7  445.7 430.7 316.8 425
78.17 72.25 83.42 72.25 76.52 81.17 74.75 83.25 74.92 78.52

average atmosphere humidity

YS.YM.YE YN N N ° °

Note:YS.YM.YE and YN mean Yunan Yuzhong Yudong and Yubei respectively. The same as following table.
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Table 2 Different ecological areas basic fertility of the experiment land

soil depth (em)  ecological zone organic matter(g/kg)

available nitrogen(mg/kg)

available phosphorus(mg/kg) available potassium(mg/kg)

0~20 YS 15.25 95.68 14. 84 139.50
YD 13. 67 87.36 19.05 191.95
YE 8.52 58.35 23.58 145.55
YN 15. 14 66.55 32.46 149. 45
20 ~40 YS 8.37 53.52 3.22 130. 59
YD 11.58 65.79 15. 64 159.22
YE 7.53 47.31 6.35 95.25
YN 7.37 35.78 3.48 92. 06
2 1.4
hm’ N 360kg.P,0,180kg.K,0 180kg Excel N
o N DPS7. 05 N N
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Table 3 Variance analysis of grain yield and quality of maize(F value)
source of variance yield crude protein crude starch crude fat lysine
years 1.21 10.49 ™ 76.50 " 35.32™ 417.96 ™
locations 5.01° 0.97 3.59" 0.57 6.62"
cultivars 3.64 2.04 15.40" 2.94 0.85
3 location x year 3.05" 12. 67 2.22 22.92™ 22.29
X cultivar x year 0.14 1.50 0.99 0. 44 7.887
X location x cultivar 0.82 0.77 7.92" 4.94% 1. 00
x X location x cultivar X year 0.94 1.70 0.11 0.42 1.32
Rk 5% 1% B
Note :* #% means significant difference at 0. 05 0. 01 level respectively.
2.2 . 732.7.714. 1kg/667m’ 958
2.2.1 2 ( 4) 679. 1kg/667m" ;2
. 958 662 : > > > o
580kg/667m’ 20 662
550kg/667m”; 662 20 4
600kg/667m’ 958 20 958
582. 1kg/667m’; 20 662 ;
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Table 4  Grain yield of different ecological areas in Henan province during 2007and 2008 (kg/667m?)

2007 2008 2 average yield of two years
ecological 958 20 662 958 20 662 958 20 662 average of
area 7ZD958 XD20 DH602 ZD958 XD20 DH602 ZD958 XD20 DH602 area
YS 534.5 536.0 537.5 633.5 534.0 626. 8 584.0 535.0 582.1 567.1b
YD 559.5 525.0 597.5 616. 4 558.0 570. 1 587.9 541.5 583.8 571.1 b
YE 572.0 571.2 571.8 592.2 639. 1 655. 6 582. 1 605. 1 613.7 600.3 b
YN 719.0 730. 4 774.9 639.2 734.4 653. 4 679. 1 732.17 714.1 708.5 a
(P<0.05). .
Note:Datas in one column with different letters mean significant difference at P <0. 05 in different ecological area. The same as following table.
o ; 2
2.2.2 5 2 3
3 ; 2 3
0.4% 3
(9.0% ~9.7%) (8.5% ~ 0.3% .
8.8%) ; 2
4 958 3
(74.0% ~76.0%) (73.9% -~ .
74.8%) (73.1% ~74.9%)
5 2007 -2008

Table 5 Grain quality difference of maize on different ecological areas in Henan province during 2007and 2008

(%)
2007 2008 2 average yield of two years
item area 958 20 662 958 20 662 958 20 662 average of
7D958 XD20 DH602 7D958 XD20 DH602 7D958 XD20 DH602 area
YS 8.9 8.6 8.8 8.7 9.0 8.9 8.8 8.8 8.8 8.8a
crude protein YM 8.4 8.9 8.6 8.6 8.7 9.1 8.5 8.8 8.8 8.7 a
YE 8.5 5 .5 10.0 9.7 9.6 9.3 9.1 9.1 9.1a
YN 8.8 10. 1 10.0 9.3 9.3 9.3 9.0 9.7 9.6 9.5a
YS 73.1 72.7 72. 4 76.6 76.6 75. 4 74. 8 74.6 73.9 74.5 ab
crude starch YM 74.7 72.9 73.1 77.2 75.8 75.1 76.0 74.4 74.1 74.8 a
YE 74.8 74.2 73.6 76.2 76. 4 74. 4 75.5 75.3 74.0 74.9 a
YN 73.7 72.0 71.8 76.2 75. 4 74. 4 74.9 73.6 73.1 73.9 b
YS 4.6 4.6 4.1 3.3 3.2 3.0 4.0 3.9 3.5 3.8 a
crude fat YM 4.0 4.3 3.9 2.7 3.1 2.7 3.3 3.7 3.3 3.5a
YE 4.0 3.8 3.3 4.5 4.1 4.3 4.2 4.0 3.8 4.0 a
YN 4.1 4.0 4.3 3.4 3.4 3.6 3.8 3.7 4.0 3.8 a
YS 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3b
lysine YM 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3b
YE 0.4 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.4 a
YN 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3b
2.3 . 0.92)
.
C 6 (r= -0.88)

. (r=0.97. o
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Table 6 The relationship between climatic factors and summer maize yield or grain quality
item
yield crude protein crude starch crude fat lysine
accumulated temperature in whole growth stage 0.16 0.35 -0.17 -0.02 -0.62
accumulated temperature after silking -0.27 -0.19 0.6 -0.38 0.42
accumulated temperature per day after silking -0.72 -0.4 -0.24 0.24 -0.2
illumination hours in whole growth stage 0.97™ 0.76" -0.33 0.01 -0.13
illumination hours after silking 0.92™ 0.85" 0.03 0.11 -0.15
illumination hours per day after silking 0.85" 0.88 " 0.22 0.02 -0.15
total rainfall in whole growth stage -0.88" -0.7 -0.16 0.4 0.51
(r=0.88) . s
(r =0.76.
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