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Effects of Nitrogen Application Rates on Root Growth and
Nitrogen Use of Summer Maize

Yin Minhua' Li Yuannong' Li Hao® Xu Yuanbo' Zhou Changming' Zhang Tianle'
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education ,
Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Economics and Management, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Field experiments (2013 and 2014 ) were carried out to improve nitrogen use efficiency and
decrease nitrate nitrogen leaching for summer maize. Two nitrogen fertilizers, including urea ( with
nitrogen application rates of 0, 80, 160 and 240 kg/hm”, 40% of nitrogen fertilizer was applied as basic
and 60% of it was top dressed at bell stage; namely NO, N80, N160 and N240) and controlled-release
fertilizer (with nitrogen application rates of 0, 60, 120, 180 and 240 kg/hm’, all applied as basic
fertilization ; namely KO, K60, K120, K180 and K240) were chosen to investigate the effects of different
nitrogen application rates on root growth, yield, nitrogen absorption and nitrogen use efficiency of summer
maize and nitrate nitrogen distribution in soil. The results showed that characteristic parameters of
summer maize root at filling stage presented a trend of increase and then decreased along with the
improvement of nitrogen application rate for both of the two nitrogen fertilizers. The characteristic
parameters of summer maize root were higher in N160 of the urea treatments and higher in K120 of the
controlled-release fertilizer treatments than those of the other treatments. In addition, compared with root

surface area, total root length and yield had higher correlation. This meant that root length of summer
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maize played an important role in yield improvement under different nitrogen application rates.
Furthermore, the nitrate nitrogen accumulation of the controlled-release fertilizer treatments agreed much
better with the plant requirement for nitrogen than that of the urea treatments. In contrast to urea
treatments , nitrate nitrogen content of the controlled-release fertilizer treatments had less variation and the
maximum nitrate nitrogen content was shallower in 0 ~ 200 c¢m soil layer at harvest. Among the two
nitrogen fertilizers treatments, N160 and K120 had greater yield, nitrogen harvest index and nitrogen use
efficiency than other treatments. And K120 was potential in saving fertilizer and increasing efficiency,
which could averagely increase nitrogen harvest index by 5.38% and improve nitrogen use efficiency by
4.96% compared with N160 in two years. In conclusion, the nitrogen application rate of treatment K120
was appropriate for summer maize cultivation in Guanzhong Region, Shaanxi Province.

Key words: summer maize; nitrogen application rates; root growth; nitrate nitrogen; yield; nitrogen use
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Tab.1 Characteristic parameters of summer maize root at filling stage under different nitrogen application rates
X 4o 2013 4F 2014 4E
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Fig.2  Effects of nitrogen application rates on dynamic nitrogen accumulation of summer maize plants
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Fig.3 Effects of nitrogen application rates on nitrate

nitrogen accumulation in 0 ~ 100 ¢m soil layer
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Fig.4 Effects of nitrogen application rates on nitrate nitrogen distribution in 0 ~200 cm soil layer at harvest
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Fig.5 Relationships of yield with root, plant nitrogen accumulation and nitrogen harvest index
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