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Abstract: [Objective] The objective of the study is to investigate the effects of application rates of normal urea (NU) and
controlled release urea (CU) on ear leaf senescence, yield and economic benefit of summer maize under different water conditions.
[ Method] Five nitrogen rates and two irrigation levels were designed to investigate the effects of water-nitrogen coupling on
photosynthetic rate, superoxide dismutase (SOD), peroxidase (POD), catalase (CAT), malondialdehyde (MDA) content and soluble
protein content in maize ear leaves after anthesis, and their relationship with grain yield and economic benefit. [Result] At the same
irrigation level, net photosynthetic rate of maize applied with controlled CU was lower (P < 0.05) than that applied with NU at
anthesis, but the situation was just contrary after anthesis. At the same nitrogen level, compared with the NU, CU can significantly
increase water content, activities of SOD, POD and CAT, and the content of soluble protein in ear leaves, but reduce MDA content.
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So, the grain yield and economic benefit of maize applied with CU was higher than that applied with NU, and irrigation is beneficial
to improve the superiority of CU. But because of the higher cost of CU, when higher CU were used with irrigation, the economic

benefit was lower than NU. [Conclusion] Compared with the NU, the positive coupling effect of CU might be caused by the higher
SOD, POD and CAT activities and soluble protein content, and the lower MDA content after anthesis, which could delay the
senescence and increase the net photosynthetic rate of ear leaf, and as a result, increase the grain yield of maize. With the increase of

CU production, its cost will be decreased and its use prospect will be wider in crop production.
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Fig. 1 Dynamics of water content in ear leaf of maize in
different treatments
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maize in different treatments
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Table 1 Yield and economic benefit of maize in different treatments

sl TR AL T ki N5 T-4)% Dry matter(kg-hm?) R INERapIsk I AR L FRL
Treatment Grain number  Weight per 1000 Spike ¥k AT B Input increase Benefit increase than
per spike kernels (g) number Grain Straw Total than CK (yuan/hm) CK (yuan/hm)
WONO 472e 306.47f 67085a 7680f 6947i 14627h -
WON1 535d 319.10de 67100a 8655e 78649 165189 310f 13279
WOCN1 566¢ 324.00d 67138a 9482d 8664f 18145f 690d 2337e
WON2 576¢ 333.70bc 67334a 9999¢ 9620d 19620d 620d 3277d
WOCN2 603b 331.83c 67349 10734b 10485a 21220a 1380b 3751c
WINO 511d 314.83e 67296a 8815e 7690h 165049 2009 1706f
WIN1 600b 333.10bc 67139 9909c 8635f 18545e 510e 3235d
WI1CN1 609a 337.33b 67388a 10794b 9199 19993c 890c 4340b
WI1N2 610a 338.25b 67398a 10868b 9850c 20718b 820c 4535a
WI1CN2 622a 346.27a 67400a 11215a 10052b 21267a 1580a 4358h

L PR ST 0 T ST, oK 1.68 Jo/kg, MK 1.90 Jilkg, HREIKE 4.00 sikg, BEKIEA 200 Johm?. ISR A AR
FRERIRZE 35 0.05 B E /KT

Data of input and income in the table were calculated by the market prices, with maize 1.68 yuan/kg, normal urea 1.90 yuan/kg, controlled release urea 4.00
yuan/kg and irrigation cost 200 yuan/hm?. Value with the different letters in the same column meant significant difference at 0.05 level
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