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Effects of density on maize yield and yield components
in different ecological zones of Jilin

LI Liang', TAO Hong-bin', ZHOU Xiang-li' , BIAN Shao-feng’,
ZHAO Hong-xiang? , WANG Pu'*
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;

2. Agricultural Environmental and Resources Center, Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract Field experiments were conducted in Gongzhuling and Huadian of Jilin Province in order to analyze the
influence of ecological factors and different densities on the yield and the yield components. Five planting densities were
applied 40 000,50 000,60 000,70 000 and 80 000 plant/hm?*. The results were as follows: 1) In Gongzhuling, grain
yield and grain numbers per ear were not affected with the increase of planting density. while the 1 000-grain weight
decreased significantly. In Huadian, grain yield significantly increased with the increase of planting density, while grain
number per ear decreased. Both of the two areas obtained a maximum yield of 12 815 and 11 453 kg/hm? at 80 000
plant/hm?.2) Ecological factors greatly affected the yield and 1 000-grain weight of maize,but had little effect on the
number of ears per mu or grains per ear. In addition, the yield and 1 000-grain weight was significantly correlated with
the accumulated temperatures. It was demonstrated that the lack of heat was the main limits to yield and 1 000-grain
weight of maize. Accumulated temperature during mid-filling to maturity was critical for grain yield, and optimal daily
temperature was 24. 98 C. 3) Sunshine hours during 12-leaves stage to silking in Huadian was longer than in
Gongzhuling, which benefit to ears per hm? under high density.
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Table 1 Agricultural climate resource of trial areas in different locations

=10 CHIE 4—10 H <16 “CHfa] H A8 A ] AR H 2

RIS G 221
b (EARETE)/C Foki/mm GERBD/d (EXETE)/h (ERAEFE)/C

N 43°29' 124°48' 3025.4 603. 8 5.2 950. 5 10.5
M 42°58' 126°44' 2 835.1 670.7 15.0 1033.5 11.8
F2 AFUSH XA XA ER S (0~20 cm)
Table 2 Soil properties in Gongzhuling and Huadian (0—20 cm)
T2 THERR O HHE/ Y% SR/ Y% WA/ (mg/kg) M/ (mg/ke)  HEALH/ (mg/kg)
N FW i 7 M A 2.79 0.21 133.0 75.7 180. 8
HE i) L+ 2.51 0.14 136.5 94. 8 79.3
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Table 3 The analysis of maize yield and yield components

Hi X I/ , e %ﬁﬁﬂ , TR 5K THH /g
(X 10" /hm?) (kg/hm*)  FH#(/(667 m*)

e 4 11 459 b 3069 ¢ 612 a 408.2 a
5 12 060 ab 3422 be 615 a 381.9 b
6 12 082 ab 3721 b 569 ab 364. 8 be
7 11415 b 4709 a 460 ¢ 352.0 ¢
8 12 815 a 4744 a 526 b 343.4 ¢

HE A 4 8239 d 2 940 e 600 a 312.0 a
5 9 547 ¢ 3681d 562 a 308.1 a
6 10 520 b 4120 ¢ 601 a 285.0 a
7 10 751 ab 4722 b 475 b 320.7 a
8 11 453 a 5139 a 469 b 314.9 a
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Table 4 Path analysis of maize yield and yield components

] . o V) 422 5% 0L
6 M 4, AR NP MR BN
X, X X3
N P FEA (1) 0.353 3 2.041 17 —1.2535  —0.434 4
FEOR B (s 0.047 6 1.461 5™ —1.750 6 0.336 8
FHRIE (x5) —0.181 6 0.543 8 —1.630 4 0.905 0
Hefa PR FEEL () 0.926 6™ 1.534 4" —0.686 6 0.078 9
TR (22) —0.562 7" 0.896 3™  —1.1755 —0.2836

TR T (x5) 0.143 0 0.443 3 0.273 0 —0.573 3
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Table 5 Correlation coefficient between ecological
factors during growth period and maize

yield, yield components
PR R 2 R 7K
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—0.612"
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Table 6 Correlation coefficient between ecological factors in each growth stage and yield or 1000-grain weight

Tk T S SRV NUIINE B G NCVIGR Bl R S22

k22 -G FLAUNE T R P -
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Table 7 Correlation coefficient between ecological factors in each

growth stage and plant density
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