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Effects of increased plant density on maize leaf drooping characteristic

NING Fangfang, GAO Ya, HUANG Shoubing, WANG Yuanyuan,

YANG Guoe, WANG Pu, LIAO Shuhua“®
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract In order to establish evaluation indexes of leaf canopy of high yielding maize population and theoretical
basis,a field experiment was conducted including two maize hybrids “ Xianyu 335" and ‘Xundan 20" with two planting
densities of 67 500 and 97 500 plants/hm? , respectively. Regression analysis method was used to calculate the leaf
droop coefficient of three different canopy layer including the whole canopy (a;),middle canopy (Leave length >
60 cm,a,) ,and the bottom and the upper of canopy (Leave length<{60 cm, a;). The results showed that there was a
significant linear relationship between the leaf drooping distance and leaf length. The a,., a, of leave regression
relationships were negatively and significantly correlated with leaf angles at the middle canopy leaves,and a;,a, and
a, were negatively and significantly correlated with that of upper canopy leaves. The drooping coefficient is negatively
and significantly associated with the thousand kernel weight and bareness. The a, of ‘ Xianyu 335" increased by 0. 13
with the increasing of planting density, while other drooping coefficient differences were less than 0.04. The a; values of
two varieties were smaller than a; and a, ,indicating leaves with a length less than 60 cm drooped more easily and the
leaves that flat. Among the drooping leave linear regression relationships. the coefficient R? (decision coefficient)
decreased with the increasing of planting density. At the same planting density, ¢ Xianyu 335° had a smaller R? than
‘Xundan 20’ indicating that ¢ Xundan 20’ had a high capacity for maintaining leaf morphology, thus increased grain
yield. In conclusion, the leaf drooping characteristic could reflect the changes of leaf morphology in space and time as
well as the effects of high planting density. Adjusting leaf drooping characteristic is very important for high yielding
variety to adapt high planting density.
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XY4,XY6,XD4 and XD6 represent ‘Xianyu 335° with the planting density of 67 500 plant/hm?, ¢ Xianyu 335’ with 97 500 plant/hm?,
‘Xundan 20’ with 67 500 plant/hm?, ‘Xundan 20’ with 97 500 plant/hm?,respectively. The same below.

1 represents the relationship of leaf length and leaf sagging distance for all the leaves;y; represents the relationship leaf length and

leaf sagging distance for leaves with a leaf length longer than 60 cm,and y; for leaves less than 60 cm. ** ,significant at P<Z0. 01.
1 AAHAZENHKEHE TEEEXZNYN

Fig. 1 Relationship between leaf length and leaf drooping distance as effect of variety and planting density
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Table 2 Yield and yield components as effect of variety and plant density

s B/ (10° b MR TR /g P/ (/)
Treatment Ear number Kernels per ear 1 000-kernels weight Yield
XY4 6.83 (0.29) b 495,80 (24.08) b 404.16 (6.67) a 12 891.60 (518.49) b
XY6 9.17 (0.09) a 379.49 (8.05) d 404,77 (1.88) a 12 462.45 (161.17) b
XD4 6.97 (0.13) b 532.30 (2.63) a 361.87 (5.60) b 13 012.80 (341.17) b
XD6 9.41 (0.14) a 454.43 (8.80) ¢ 353.94 (13.83) b 13 782.75 (466.60) a

65 BB bR 22

Note: The numbers in parentheses are standard deviations.
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Table 3 The correlation between droop characteristic and yield traits

TERIN FFEFFE Droop characteristic

Trait a, b, a b, as b
FHATEL 0.068 0.052 —0.104 —0. 242 0.343 —0.519
Ear rows
TR 4K 0.411 0. 400 0. 257 0.137 0. 627 —0.213
Kernels per ear
TR E —0.975" —0.972" —0.940 —0. 888 —0.971" —0.724
Thousand kernel weight
% 0.136 0.146 0.270 0.356 —0.077 0.634
Ear number
TREK —0.997" —0.995" —0.972" —0.929 —0.974" —0.764

Bareness length

Horarsb1sas by azsbs SY RIS E 1 R yi=aratbiys=asxtbrys =asa+bs BIRE. * FIRTE 0. 05 K CRUID
FEEME., *x RIRTE 0. 01 AKFE U FBFEME, TR,

Note:aj by saz by s as, by corresponding to the coefficients of equation yy =ayx+ b1,y =asx+by,y; =asx+bs in Fig. 1,

respectively. *,significant at 0. 05 level. % ,significant at 0. 01 level. The same below.
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Table 4 The correlation between droop characteristic and morphological index

FEFEF Droop characteristic

W 25 45 .
28 5]
Morphological
) category a b, a, b, as; 2
index
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Bottom leaves
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BEA LA 1 —0.989" —0.987" —0.960" —0.914 —0.973" —0.752
Upper leaves
ot i i
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