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Effects of nitrogen application rate on temporal and spatial distribution
characteristics of super-high yield spring maize root and
yield under drip irrigation

CHU Guang-hong', ZHANG Jian-xin', GAO Yang', FU Ji-hai', TANG Chang-qing’, WANG Na’
(1.College of Agronomy, Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China;
2. Center of Spreading Agricultural Technique of Aksu Prefecture, Aksu, Xinjiang 843000, China;
3. Center of Spreading Agricultural Technique of Yining County, Yili, Xinjiang 835100, China)

Abstract: To explore the effect of different nitrogen fertilizer on root distribution law of super-high-yield spring
maize under drip irrigation. Five nitrogen levels (0,150,300,375,450 kg - hm™) were used in the experiment to
investigate the effect of root growth in 60 em soil depth and yield of Spring Maize by soil profile sampling method.
The results showed that, root dry weight and root length of super-high-yield spring maize were mainly concentrated
in the 0~20 cm soil layer,and decreased after the first increase in the whole growth period, while the maximum was
reached at the silking stage. Dry weight density and root length density of each layer significantly increased with ni-
trogen increase. Applying nitrogen can delay root senescence of Spring Maize in different soil layers significantly
during booting with silking stage, especially the root activity increased significantly during grain filling period in 20

>, the root growth of spring maize was

~60 cm soil layer. When the amount of nitrogen fertilizer was 300 kg « hm™
better, and the agronomic efficiency was up to 13.8 kg + kg™', meanwhile, the grain yield was 17 117 kg - hm™,
and the yield increased by 32.10%. When we continued to increase the amount of nitrogen fertilizer, the yield in-
crease was not significant, and the root trait of each soil parameter showed a decrease trend of change. Comprehen-

sive consideration, the suitable nitrogen amount would be 300 kg + hm™ at booting and silking stage, so that high

75 B H#A.2017-02-28 f&[E HHE:2018 -02 - 19

E£TH . HHKARFHE4E (31160266)

EE R HEBL0(1988—) , B Bismb e o A, A58 4 R0 05 n AR 4E B, E-mail : tarucgh@ sohu.com,,
BEEE A (1962—) B 22, 1L S0l , E 8N FAEY 7 E BT . E-mail :2jxin401@ 126.com,



552 3

FE LT A il 280 o S TR 1o ™ A T KR AR I 28 20 ™ f 52 157

yield can be achieved.

Keywords: nitrogen rate; spring maize; root system; temporal and spatial distribution; yield
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Table 1  Design of nitrogen application

ali 8 i KOt I (kg - hm™2)
Qb Fertilizer rate and stage

Treatment  gi-451 vs  KRuiW\ I VI2 k220 R BE
(6 H17H) (TH2H) (THI1TH) Total

N, 0 0 0 0
Nyso 150 0 0 150
Nago 150 150 0 300
Nygs 150 150 75 375
Nyso 150 150 150 450
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Fig.1 Change of spring maize root dry weight density among all treatments in different soil layer
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Fig.2 Change of spring maize root length density among all treatments in different soil layer
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Fig.3 Change of spring maize root activity among all treatments in different soil layer
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Table 2 Change of spring maize root dry weight and root to shoot ratio
MARTE/ (g - plant™) HEE L
b3 Total dry root weight Root to top radio
Treatment
V5 Vi2 R1 R3 R6 V5 Vi2 R1 R3 R6
Ny 8.40a 12.35b 15.87b 12.95¢ 10.25d 0.35a 0.14a 0.12a 0.07b 0.04a
Niso 8.39a 14.43a 15.91b 14.67b 11.29¢ 0.35a 0.14a 0.11a 0.07b 0.04a
Nigo 8.33a 14.15a 18.49a 20.08a 11.98b 0.35a 0.14a 0.12a 0.09a 0.04a
Njs5 8.38a 14.29a 18.04a 19.68a 14.45a 0.35a 0.13a 0.11a 0.08b 0.04a
Nyso 8.33a 14.53a 17.79a 19.12a 14.60a 0.35a 0.14a 0.11a 0.07b 0.04a
T AN FRERRTE 5%K TP L ERBE, TH,
Note: Different lowercase letters meant significant difference at 0.05 level. The same as below.
*3 FENMBERRALHHARE
Table 3 Yield constituting factor and nitrogenous fertilizer use efficiency of spring maize
LR Tl D IRAe TR s AALRSFRR AACRAE T HHLHIH =
Treatment Spike No. Kernel No 1000-Weight Yield NAE NPEP NUE
¢ /(- hm™2) /KL /g /(kg - hm™?)  /(kg-kg!) /(kg - kg ™) /%
Ny 96486.0a 553.7¢ 269.4c 12865.7¢ — — —
Niso 97285.0a 577.7b 274.8b 15390.7b 16.8a 102.6a 55.087a
Nigg 97375.0a 603.6a 295.9a 17002.6a 13.8b 56.7b 51.46b
N5 97390.0a 608.5a 300.6a 17117.2a 11.3¢ 45.7¢ 50.05bc
Nyso 97372.0a 610.4a 305.7a 18002.7a 11.4¢ 40.0c 43.13¢
3 W B R o L5 0 A KRR e, ik
> )
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hm 7245 B AR T R AR R 3R i, A4 R R A
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AR AL G 7 I 2 S 32.10% , IndksLiyg
Jonita U, 45 i SR04 B ) A9 AR EE AR 2R 96 F1 36
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