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Effect of planting geometries on canopy structure of spring maize under high-density con-
dition in North China Plain. WU Xia, CHEN Yuan-quan” ", SUI Peng, GAO Wang-sheng,
YAN Peng, TAO Zhi-qiang ( Research Center of Circular Agriculture, College of Agriculture and
Biotechnology , China Agriculiural University, Beijing 100193, China). Chinese Journal of Ecolo-
gy, 2015, 34(1) . 18-24.

Abstract; A field experiment was conducted to compare the effects of planting geometries on the
canopy structure, functional properties and yield of the spring maize variety Zhengdan-958 plan-
ted under high density condition. Four planting geometries were adopted ;: one plant per clump op-
posite in adjacent rows (DD) , one plant per clump staggered in adjacent rows (DC) , two plants
per clump opposite in adjacent rows (SD) , and two plants per clump staggered in adjacent rows
(SC). The results indicated that in the SD and SC treatments, the vertical distribution of canopy
exhibited a spindle-shaped morphological tendency with an accumulation of the dry matter in stem
and leaf in the layer of 0—90 ¢cm (under ear leaf) and 90—180 cm ( ear leaf) , the stem-leaf an-
gle under the lamina of the ear increased significantly by 2.4°~3.4°. The treatments clumps with
two plants (SD and SC) provided more niche space for each plant and enhanced tolerance to
high-density planting. Compared with the conventional DD planting pattern, leaf area index
(LAI) and chlorophyll relative content (SPAD) values before the filling stage for clumped and
scattered planting geometries were lower, while the opposite phenomenon occurred at the filling
stage. Compared to the control, the grain yields in these clumped and scattered planting treat-
ments were increased by 11.2% —12.7% but were not significantly different, largely due to in-
creased lodging resistance and higher ear number and thousand-kernel weight. Our results con-
firmed that the population structure and shoot morphological structure under high-density condi-
tion were effectively regulated by the clumped and scattered planting geometries, which improved
photosynthesis capacity of middle-down leaves at the filling stage and revealed a great potential of
high-yielding structure and tolerance to high-density planting.

Key words: North China Plain; spring maize; planting geometry; canopy structure.
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Table 1 Dry matter weight of population canopy at silking stage under different planting geometries

AbER HWEFHE(g -m?) AETE G TEILA(%) o E THEEEEAZ RT3 (%)
e I WERE AR pss E - HERE AR 0~90 cm  0~90 cm 90~ 180 cm 90~ 180 cm

S i S i

SC 474.31 318.20 82.81 36.14  911.46 52.04 34.91 9.09 3.97 58.80 19.41 38.18 57.93

SD 490.92 331.94 84.14 36.24  943.23 52.05 35.19 8.92 3.84 57.36 18.82 37.69 53.72

DC 437.85 299.36  67.21 39.58  843.99 51.88 35.47 7.96 4.69 59.82 18.80 36.16 56.14

DD 513.76  323.81 86.09 36.47 960.13 53.51 33.73 8.97 3.80 50.98 17.38 36.76 50.62

F2 AEMEFX TERNEE ST

Table 2 Plant type characteristics under different planting geometries

YLl M Tl ZEHL =M (°)

(em) (em) (em) TR T A7 I T

SC 251.0 a 120.2 a 2.65 a 20.2+4.4 a 18.3+0.9 a 15.3+1.9 a

SD 248.3 a 115.8 a 2.60 a 20.5+1.1 a 16.0+2.2 a 15.8+0.6 a

DC 251.2 a 118.6 a 2.63 a 19.5+1.1 a 16.0+2.2 a 15.8+0.6 a

DD 2499 a 116.8 a 2.66 a 17.1£2.1 b 16.2+0.7 a 16.6+2.0 a

AR ZRERRAE 0.05 K EER B E (n=3),
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Fig.2 Vertical distribution on canopy structure at silking
stage under different planting geometries
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Fig.4 SPAD value of leaves under different planting geom-
etries
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Table 4 Correlation coefficients among yield, canopy structure
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Fig.5 Mechanism of raising yield and being tolerant to high density for two plants per clump and clumps staggered in adja-

cent rows planting geometries
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