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Regulation Effect of Irrigation and Nitrogen Fertilizer on
Yield and Nitrogen Utilization for Summer Maize

Cultivars with Different Genotypes
ZHANG Mei-wei, LIU Jing-bao, LI Chuan, HUANG Lu, ZHANG Pan—pan, LI Ping, NIU Jun,
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Abstract: The objective of this study was to study the effect of different irrigation and nitrogen (N) fertilizer
treatments on yield characteristics and nitrogen utilization for twenty summer maize cultivars in Huang—Huai—Hai
region. The result showed that there was the significant influence of cultivar, irrigation and N fertilizer treatment on
yield and its components, dry matter accumulation, harvest index and agronomic efficiency of applied N. The effect
of irrigation on yield and its components, dry matter accumulation, harvest index was greater than that of cultivar
and N fertilizer, while N fertilizer had the most significant influence on the agronomic efficiency of applied N in all
the factors. There were significant differences in all indexes among the three categories cultivars. The highest vari-
able coefficient was found in the agronomic efficiency of applied N among all cultivars. Irrigation of W1 treatment in-
creased yield, dry matter accumulation, harvest index, and agronomic efficiency of applied N. And N fertilizer ap-
plied also improved yield and dry matter accumulation, while decreased agronomic efficiency of applied N. There
was no significant influence between N1 and N2 treatment. Considering both yield and agronomic efficiency of ap-
plied N, the treatment of W1NT1, which applied N fertilizer with 150 kg N/ha and irrigated twice at flare opening and
spinning stages with 75 mm precipitation was appropriate in Huang—Huai—Hai summer maize area.
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Fig.1 Temporal variations of air mean temperature and precipitation during maize growth periods
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Table 1~ Cultivar of summer maize for Huang—Huai—Hai region in the experiment

i A I EFH) mi A SARHEF )
Cultivar Growth period Cultivar Growth period
FBEL958 7D958 96 i 653 DK653 98 ~ 105
S5 335 XY335 98 #E303 YF303 102
HE3111 AY3111 98 1102 ZD1102 103
R HL29 XD29 97 e 825 1.C825 104
flirp s DD5 98 517 DK517 103
fiF 702 WK702 97 ~ 101 B 68 XD68 103 ~ 106
HESS QY8 96 ~ 98 IR 368 QL368 103
B35 YA3 98 ~ 101 R E 505 ZKY505 103
FBEL1002 ZD1002 99 ~ 103 HH.309 ZD309 102 ~ 104
KK 372 ND372 103 RIL509 XD509 102
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Table 2 Variance analysis of yield components of 20 maize cultivars with irrigation and N fertilizer

B SR HORLER TR P TYBR R Wk Ex R F IR
Source Kernels per spike 1000-kernels Yield Dry matter Harvest index Agronomic efficiency
weight accumulation of N fertilizer
st 4.08%* 4.68%* 1.34%% 3.75%% 10.77+* 16.83*
K 60.99%* 92.36%* 83.52%* 73.67+* 80.04%* 453
A 32.89%* 2.67+* 14.95%%* 22.14%% 7.22% 53.19%*
HERXAUIE 2.04%% 0.30 0.19 045 1.97 25.44%

TR A5 R 7 R A (%) o R IR 22554 A 5 0.05 F110.01 2 7K.

Note: Data in the table was the percentage of total mean square.* and ** represented significant difference at 0.05 and 0.01 level, respectively.
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Fig.2  Cluster analysis of yield for 20 summer maize cultivars
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Table 3 Yield components of 20 summer maize cultivars with different irrigation and nitrogen fertilizer treatments

LS HRCE)  TREQ e TRRBRE W) RIACERTECR
Cultivar classification Kernels 1 000-kernels Yield (t/hm’) Harvest index (kg/kg)
per spike weight Dry matter Agronomic efficiency
accumulation of applied N
I WK702 552.09 a 31337 a 11.72 a 20.45 a 5022 a 7.05a
I ZD958 XY335 ZD1002 ND372 481.32b 32277 a 10.48 b 19.96 a 46.23 b 7.54 a

DK653 YF303 ZD1102 DK517
XD68 QL368 ZKY505 ZD309
XD509



TR IERAEE AN R B K A A = A =R A A K RO R 147
43R 3  Continued 3
A TS TR K Ok TR (g) FeEWhn’) TP RE WERER(%)  FARASERIRCR
Cultivar classification Kernels 1 000-kernels Yield (t/hm?) Harvest index (kg/kg)
per spike weight Dry matter Agronomic efficiency
accumulation of applied N
AY3111 XD29 DD5 QY8 469.67 b 291.78 b 924 ¢ 17.77b 45.80 b 6.16 a
YA3 LC825
¥OH 481.37 313.00 10.17 19.33 46.30 7.10
e/ IMEL 426.85 276.49 8.79 16.13 40.16 3.58
W RAE 552.09 359.39 11.72 22.17 50.62 10.43
A5 5 ZH(%) 6.57 7.40 7.24 7.85 6.21 24.37

T RISV 5 A RN P REROR 18 0.05 P R 225 3

Note: Values followed by different lowercase letters in a column indicated significant different at the 0.05 probability level.
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Fig.3 Effects of irrigation and N fertilizer application on grain yield and dry matter accumulation of summer
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Fig.4 Response of the maize harvest index and agronomic efficiency of N fertilizer to irrigation and N fertilizer treatments
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