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Effects of planting density and cultivar on grain yield and
water use efficiency of summer maize
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2. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semi-arid of Minisiry of Education, Yangling,
Shaanxi 712100, China; 3. Institute of Water Conservation in Dryland, Yangling, Shaanxi 712100, China)

Abstract: Effects of cultivar and planting density on grain yield and water use efficiency ( WUE) of summer
maize were assessed to improve the grain yield and WUE by optimizing the combination of cultivar and planting
density.Field experiments were conducted and three planting densities, 67 500,75 000 and 82 500 individual -
hm*were set for ten summer maize cultivars Zhengdan 958 , Tunyu 808, Xianyu 335, Xianyu 1266, Jundan 29,
Shandan 226, Shandan 609, Yanke 288, Xinong 211 and Huanong 138. The split-plot experiment design was taken
to explore the change rules of grain yield, biomass, total water consumption and WUE.The results showed that in-
creasing planting density would affect summer maize grain yield and WUE. The highest average grain yield was
7 954 kg - hm™* and the highest average WUE was 22.1 kg - hm™ - mm™" when the density was 82 500 individual

- hm™. The effect of planting density on yield and WUE of summer maize cultivars varied. The density-tolerance of
Tunyu 808 and Xinong 211 was the best and the worst respectively. The cultivars with high WUE had grain yield. It
was an efficient way to increase planting density appropriately and select high density-tolerance cultivars to save wa-
ter and improve grain yield in Guanzhong plain. Both grain yield andWUE would be the highest to plant Tunyu 808,
Huanong 138, Xianyu 1266 and Shandan 609 at the density of 82 500 individual - hm™ and plant Zhengdan 958 at
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the density of 75 000 individual - hm™ under the current experimental condition.

Keywords : summer maize; cultivar; planting density; grain yield; water use efficiency
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Table 1  Precipitation during the growth period of maize

A ERRAd W ./ mm
Month Growing days Precipitation
6 A Jun. 10 77.3
7 A Jul. 31 27.1
8 A Aug. 31 41.6
9 A Sep. 30 79.5
10 A Oct. 15 62.3
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Table 2 Biomass of different maize cultivars and planting densities

Hr B AR/ (kg » hm™2)

%gfgi%%/(kg . hm_z)

Biomass of MD Biomass of HD

i K% B R/ (kg - hm™2)
Cultivar Biomass of LD
7D958 11958d
TY808 13091abed
XY335 118444
XY1266 13218abed

D29 12027cd
SD226 13094abed
SD609 13080abed
YK288 12927abed
XN211 13267abed
HN138 13518abed

15677a 13599abed
13585abed 14796abced
13388abed 14266abed
13970abed 15262ab
14242abed 13150abed
14142abed 14776abed
13870abed 14739abed
13482abed 12329bcd

11938d 14033abed
13045abed 15005abe

T :30 AL B R EE bR IR RVNG PR R TE 0.05 KF T 2257 3%, T,

Note: Values followed by different letters are significantly difference at the 0.05 probability level within 30 treatments,the same below.
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Table 3  Grain yield of different maize cultivars and planting densities

B K% BE =t/ (kg - hm™) PR/ (kg + hm™?) R/ (kg - hm™?)
Cultivar Grain yield of LD Grain yield of MD Grain yield of HD
7D958 6929 be 8163abc 7841abc
TY808 7517abe 7802abc 8650a
XY335 6804bc 7230abc 7725abe
XY1266 7363abc 7739abc 8442ah

JD29 7372abc 8035abc 7841abc
SD226 7132abc 7823abc 7737abe
SD609 6871bc 7304abc 8072abc
YK288 7083abc T474abc 7344abc
XN211 6891bc 6689¢c 7413abc
HN138 7209abc 7315abc 8477ab
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Table 4 Total water consumption of different maize cultivars and planting densities

i IR BEAFE K B/ mm Hh % FEFE /K B/ mm 1o B AR K B/ mm
Cultivar TWC of LD TWC of MD TWC of HD
7D958 334k 352efghijk 3391k
TYS808 389ab 341hijk 3375k
XY335 380abcd 389abc 357defghijk
XY 1266 349efghijk 368bcdefg 370bcdef
JD29 355defghijk 404a 381labed
SD226 365bedef 366bcdefgh 364bcedefghi
SD609 363 cdefghij 368bcdefg 342ghijk
YK288 366bcdefgh 346fghijk 380abed
XN211 364bcdefghi 355defghijk 369bcdef
HN138 374bede 360defghijk 369bcde
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Table 5 Water use efficiency of different maize cultivars and planting densities

f KA FIFHRCR WUE/ (kg - hm™ - mm™")
Cultivar X% LD T MD % HD
7D958 20.74bed 23.20abc 23.13abc
TY808 19.30bed 22.91abe 25.63a
XY335 17.91d 18.58¢cd 21.63abcd
XY1266 21.07bed 21.05bed 22.84abc
JD29 20.77bed 19.87bed 20.60bed
SD226 19.53bed 21.39abed 21.24abed
SD609 18.92bcd 19.87bed 23.59ab
YK288 19.36bcd 21.60abed 19.31bed
XN211 18.94bed 18.83cd 20.08bcd
HN138 19.29bed 20.34bed 22.96abc
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