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Effect of coated and uncoated normal urea on carbon and
nitrogen metabolism in summer maize

Y1 Zhen-xie', CHEN Ping-ping®, TU Nai-mei*, WANG Pu?

(1.College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2.College of Agronomy and
Biotechnology, China Agricultural University, Beijing 100094, China)

Abstract: Zhengdan958 was used as material to study the differences in carbon and nitrogen metabolism in summer maize
exerted by two types of nitrogen fertilizers, coated urea and normal uncoated urea, in successive two years. The results
showed that total sugar content in leaves, sheathes and stems was improved by both nitrogen applications. The improvement
effect was greater before 12-leaf stage in normal uncoated urea treatment, while greater after silking in coated urea (CU)
treatment. Nitrogen content in leaves, sheathes and stems were significantly improved by nitrogen application, and the effect
of CU was greater. Ratio of carbon to nitrogen in sheathes and stems were decreased by nitrogen application, and the effect
of CU was greater. Nitrogen harvest index was decreased by nitrogen application, and the decreasing extent in CU treatment
was bigger. Translocation of carbon in leaves, sheathes and stems occurred in dough to maturity, and translocation of
nitrogen in leaves, sheathes and stems mainly occurred in dough to maturity and silking to dough respectively, and the
translocation amounts of carbon and nitrogen in CU treatment were bigger. The results showed that CU could improve
carbon and nitrogen metabolism in summer maize.
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Fig.2 Total sugar content in stems and sheathes of Zhengdan958 in 2004 (left) and 2005 (right)
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Fig.1 Total sugar content in leaves of Zhengdan958 in 2004 (left) and 2005 (right)
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Table 1 Translocation of C in leaves and stems and sheathes of Zhengdan958 in 2005 kg/hm?
1%
NO -191.8 352.2 -281.9 425.3 777.5¢C 14.33c
U0 82.9 206.5 169.3 251.1 709.7cd 12.34d
U180 —-280.0 243.9 -722.0 387.6 631.5d 9.87e
CuU90 -16.9 305.8 -84.3 24.3 1030.1b 16.61b
Cu180 -370.5 391.5 —741.8 38.6 1230.1a 17.86ab
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Fig.3 Total N content in leaves of Zhengdan958 in 2004 (left) and 2005 (right)
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Fig.4 Total N content in stem and sheath of Zhengdan958 in 2004 (left) and 2005 (right)
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Table 2 Total nitrogen, grain nitrogen and nitrogen harvest index (NHI) of Zhengdan 958 in 2004 and 2005
I(kg-hm2) I(kg-hm?) 1%
2004 2005 2004 2005 2004 2005
NO 166.3 118.9 110.5 83.8 66.45a 70.48a
u90 192.5 160.9 128.6 1155 66.81a 71.78a
U180 209.6 185.0 135.2 1255 64.50b 67.84b
CU90 204.2 161.1 127.3 1125 62.34c 69.83ab
Cu180 214.4 189.8 137.6 129.7 64.18b 68.34b
3 2004 +
30%~45%
18%~42%
2 +
N 90 kg/hm? N 180
kg/hm?
F 3 2004 FARE 958 EAREBFEHAMMERARREEE
Table 3 N translocation amount from leaf and stem and sheath in late stage in 2004 kg/hm?
c+ ) + ) + )
1% 1%
NO -7.1 171 52 5.0 20.2e 30.10b 18.28e
u90 -0.7 18.7 19.6 6.1 43.7¢ 43.57a 33.89¢
U180 2.8 252 17.5 6.8 52.3b 44.26a 38.75b
CU90 -2.5 15.6 3.6 15.7 32.4d 31.52b 25.45d
CuU180 -10.5 36.9 9.2 22.1 57.7a 45.08a 41.93a
4 2005 28 51 kg/hm?
% 4 2005 FA[E 958 EXRABRPMHMEHARREE
Table 4 N translocation amount from leaf, stem and sheath in late growing stage of different treatments in 2005 kg/hm?
(+ )
NO -1.60 17.46 15.23 0.39 31.48c
u90 3.84 20.35 15.51 6.48 46.18b
U180 -7.82 19.89 9.74 6.21 28.02d
CU90 -1.52 27.98 17.72 7.24 51.42a
CuU180 -3.19 23.85 13.14 8.38 42.18b
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Fig.5 CI/N ratio in leaves of Zhengdan958 in 2004 (left) and 2005 (right)
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Fig.6 C/N ratio in stem and sheath of Zhengdan958 in 2004 (left) and 2005 (right)
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