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Effects of nitrogen managements with incorporation of Chinese milk vetch on the yield of double cropping rice
and fertilizer use efficiency

WANG Hui'?, TANG Shan'?, WU Ji'?, HU Run?®, HAN Shang™?, LIU Ying'%, ZHU Qin®, LI Min'?, WANG Yun—qing"*, SHI Zu-liang*

(1.Soil and Fertilizer Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China; 2.Anhui Provincial Key Laboratory of Nutrient
Cycling, Resources & Environment of Anhui, Hefei 230031, China; 3.Agro—Technique Extension Centre in Guichi District, Chizhou 247102,
China; 4.Rural Energy and Environment Agencey, Ministry of Agriculture, Beijing 100125, China )

Abstract : This three—year study was aimed to investigate the effects of nitrogen managements with the incorporation of Chinese milk vetch on
rice yield of double cropping rice, fertilizer use efficiency and economic benefits. There were seven treatments including five modes of
nitrogen managements combined with the Chinese milk vetch(G ), the chemical fertilizer only with one mode of nitrogen management(F,),
and the control (CK, no fertilizer applied ). Five modes of nitrogen managements were designed with N fertilizer applied percentages in basal/
tillering/heading stages, namely G,, G, G, G4, Gs. The results showed that the yield of early season rice, the coefficient of variation of the
yield(CV') and sustainable yield index(SYT) of Gs were higher than that of F,, which increased by 7.77%, 33.47%, and 3.89% respectively.

For early season rice, the yield of rice and the stability of rice yield of Gs and G; were both higher among all the treatments with nitrogen
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managements. For late season rice, the yield of rice in Gs was significantly higher than that of F,, yet the SYI value and the stability of rice
yield of Gs were both lower among the five different treatments of nitrogen management. For the whole rotation cycle, the partial factor
productivity(PFD) and the agronomic efficiency(AE ) of fertilizer of G were higher than that of F,, which increased by 9.35% and 22.60%,
respectively. For the economic benefit, there was no significant difference among all the treatments for early season rice, whereas the
economic benefit of G5 was the highest for late season rice. Took the yield of rice, the stability of yield and the fertilizer use efficiency into
account, G; and Gs was the best fertilizing mode for early and late season rice, respectively.

Keywords: coefficient of variation of the yield; sustainable yield index; partial factor productivity; agronomic efficiency; economic benefits
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Table 1 The treatments of nitrogen management with

incorporation of Chinese milk vetch
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CK 0 0 0 I
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Table 2 The yield, CV and SY1 values of early rice under nitrogen management with incorporation of Chinese milk vetch

e kg hm™ 7%k han @Za’%?iﬁt/% ﬁf#ﬁ‘ﬁ?ﬁiﬁt
2011 2012 2013 v SYI
CK 3613d 3548¢ 4403d 3854c¢ 10.84 0.765
Fy 6698¢ 6635h T171a 6835h 4.93 0.873
Gy 7159ab 7111a 6584c 6951b 4.69 0.892
G, 7333ab 7189a 6787bc 7103ab 4.38 0.914
G 7095h 7292a 7067ab 7151ab 2.98 0.938
Gy 7365ab 7222a 6775be 7121ab 4.22 0.924
Gs 7556a 7238a 7303a 7366a 3.28 0.907
T« [RISVESE 5 AN R 7Bk R AN IR b B R 22 57 8. 25 (P<0.05) . R[],
Note: Values followed by different letters in the same column are significantly different among treatments( P<0.05 ). The same below.
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Table 4 The fertilizer using efficiency with the incorporation of

Chinese milk vetch(kg-kg™)

e ] WA — AR
PFPy AEy PFPy AEy PFPy AEy

F, 18.99 8.28 19.72 7.74 19.35 8.01
G, 19.31 8.60 19.20 7.23 19.26 791
G 19.73 9.02 19.10 7.13 19.42 8.08
Gs 19.86 9.16 20.00 8.02 19.93 8.59
Gy 19.78 9.07 20.42 8.44 20.10 8.76
Gs 20.46 9.75 21.86 9.88 21.16 9.82

R3 EZRBETARRREENGRETE TR ABMATFRFEMEIE

Table 3 The yield, CV and SY I values of late rice under nitrogen management with incorporation of Chinese milk vetch

s < ft /g b N AT
2011 2012 2013 cv SYT
CK 4286d 4048e 4603d 4312d 6.36 0.860
F, 7222bc 7222b 6849¢ 7098he 338 0.923
G 7016¢ 6619d 7105b 6913c 338 0.930
G 7206he 6762cd 6665¢ 6878¢ 437 0.909
Gs 7254he 7032be 7316ab 7201h 2.69 0.937
Gy 7460 7222h 7373a 7352h 1.96 0.946
Gs 8508a 7571a 7530a 7870a 6.21 0.856
—330— http://www.aed.org.cn
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Table 5 The average economic efficiency of rice under nitrogen
management with incorporation of Chinese milk vetch
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