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Effects of nitrogen and sulfur fertilizer combinations on the yield
and nitrogen use efficiency of ‘Wuchangxiangdao’

YANG Shuying™?, WANG Hao', ZOU Yingbin?", LI Kui*, JIN Guojing", LYU Guangdong?

(1. College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha, Hunan 410128, China;
2.Southern Regional Collaborative Innovation Center for Grain and Oil Crops in China, Changsha, Hunan 410128,
China)

Abstract: In order to find the best nitrogen(N) and sulfur(S) fertilizer combinations to increase the yield of
Wuchangxiangdao and improve the nitrogen use efficiency, the aromatic rice named Daohuaxiang 2 was selected, and 9
nitrogen and sulfur fertilizer combinations N;S;, N;S;, NiSz, N2Si, NoSy, N,Ss, N3Sy, N3S,, N3Sz were selected as 9
treatments. These treatment were grouped to 3 levels of nitrogen as N; (0 kg/hm?), N, (90 kg/hm?), N3(180 kg/hm?)
and 3 levels of sulfur as S;(0 kg/hm?), S,(45 kg/hm?), S5(90 kg/hm?) by completely random design. The results showed
that: (1)Nitrogen could increase the effective panicles and the number of the spiketlets per panicle; (2) with sulfur
application, it can increase setting rate and the 1 000-grain weight significantly; (3) Among the 9 treatments, N,S, could
achieve the most highest rice yield of 7 583 kg/hm?, the highest yield-increasing effect of nitrogen fertilizer,56.3% and
the highest nitrogen use efficiency, 60.0 kg/kg. Thus, the treatment N,S, is the most ideal fertilizer application of the
NxS interactions in Wuchang city for the cultivar of Daohuaxiang 2.

Keywords: rice; Daohuaxiang 2; nitrogen and sulfur fertilizer combinations; yield; yield components; the yield-
increasing effect of nitrogen fertilizer; nitrogen use efficiency
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Fig.1 The yield components of rice under different nitrogen and sulfur application rates
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Table 1 Results of variance analysis of nitrogen and surlfur and interactive effects of nitrogen x sulfur to the yield and yield components of rice
df
N 2 67.92%** 9.62%*** 1.86 3.57 6.41** 1.56
S 2 9.63*** 2.84 1.94* 3.65* 3.26* 2.28**
NxS 4 6.94*** 1.97 0.67 5.98** 0.86 1.89
“* - 0.05 R 0.01 “axxr 0,001
33 FRARERASYERTBR=EBHUHE 36%  28.7% NoSi NsS 7.9%
EHHI S0.0%
2 N;S N3S
191 392 (NZSZ)
2 N2S; (7 583 kg/hm?)
2 (NsSy) (N1S3)
(N3Ss) 6 087 6 026
N;S; NS, NiS; 6 105 kg/hm?
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Table 2 Yield and yield components of rice under different treatments
/(x10*hm) 1% Ig I(kg-hm2) I(kg-hm2)
N;S; (205.50+4.50) F (87.60+23.40)E (83.85+8.66)A (26.06+0.42)A (3933+783)G (4 682+1128)E
N;S; (235.50+16.50) E (93.50+20.50)D (76.15+4.77)AB  (26.2040.55)A (4 393+1574)F (4 851+930)DE
N;S; (243.00+12.00)DE (117.80+11.90)C (81.41+3.63)AB  (26.52+0.13)A (6 180+887)CD (6 026+626)BC
N,S; (237.00+9.00) DE (115.40+12.40)BC  (66.38+7.07)CD  (25.94+0.68)AB (4 709+759)E (5 052+920)DE
N,S, (256.50+7.50) CD (146.00+7.30)AB (72.78+6.68)D (26.53+0.19)A (7 230+507)A (7 583+617)A
N,S; (267.00+12.00)C (110.00+4.00)CD (75.38+10.64)B (26.29+0.47)A (5 820+1031)D (5 250+251)D
N3S; (288.00+7.50)AB (124.80+16.10)BC  (69.36+4.20)C (23.80+0.21)C (5 933+1509)B (6 087+£1194)BC
N3S; (307.50+12.00) A (130.30+30.20)A (60.61+6.10)CD  (25.2740.34)B (6 136+£1539)CD (5 535+945)C
N3S; (270.00+£12.00)BC (139.10+25.60)B (73.17+£11.21)BC  (25.2940.32)B (6 950+1971)C (6 105+1104)B
(P<0.01)
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