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Effects of Manure Comblned Chemlcal Fertlllzers on Sml N (0] Emlssmn and

Microbial Characterlstlcs of; Wl}ea{ Crop System 1n Northyvest Arid

WANG Kal SHI Lifl , MA Long' , WANG Shu-tirig' | ZHANG, Ran , ZHENG Wei'* | 11 Zl -yan'? , #ZHAI Bing-nian 2
(1. College jof Natufal Resources and Environment, Northwest A&F Lmverslly Yangling 712100, Chind; 2. I(e’y Laboratory® 0% Plant Nutrition and the Agﬂ emlronment in
Northiwest Chma Ministry of Agriculture and Rural Affairs Yanghng 71%100 China)
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Abstl‘ict Tbe combined dppllCdtlon of organic and inorganic fertilizers can provide long term and sustainable sources of nutrients for“farmland. It is of great significance to
study the envi 1r0nmentaf effects anid' soil enzyme activity miggohial charactenstlcs of-fﬁmlland soil under this fertilization method for the development of dryland soil fertilization
measures. In‘thl% experiment, three gradient nitrogen levels (NO, N1, and NZ, 0, 150, and 300 kg+hm =2, respectively) were used as the main treatment, and chemical
fertilizer algm.e and the combined application of organic and inorganic fertilizer ( + M) were used as the secondary treatment. The N,0 emission flux, soil enzyme activity,
nitrate ammonium nitrogen content, and soil physical properties during the wheat growing season were measured. The results showed that the soil N,O emission flux under the
N2 + M treatment was 0. 190 4 mg- (m”-h) =", which was 255% higher than that of the NO treatment. The maximum microbial biomass C and N were 346. 31 mg-kg ™" and
33.36 mg-kg ™", respectively, at the tillering stage when treated with N2 + M. The soil enzyme activities under the N2 + M treatments were highest, followed by those under
the N2 treatments, and the soil enzyme activities under the NO and NO + M treatments were lowest. Path analysis showed that the direct factors were ammonium nitrogen, AKP,
and MBN, which had a greater contribution on N, O emission flux; the effects from indirect factors were small and can be ignored. The emission flux and warming potential of
N, 0 in the N2 and N2 + M treatments were higher than those in the N1 and N1 + M treatments; however, the yield was lower than that in the N1 and N1 + M treatments. The
environmental benefits of organic and inorganic fertilizer application in dryland wheat fields are related to many factors. Rational application of organic fertilizer can balance the
comprehensive henefits of yield and soil environment.

Key words:: northwest dryland; N, O emission flux; combination of organic and inorganic application; physical and chemical properties of soil; soil enzyme activity
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Fig. 1 Average temperature, soil temperature ,

and box temperature during wheat growing season
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Table 1 Soil enzyme activity information
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Fig. 2 Dynamic variation in N, O emission flux

during wheat growth period
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Fig. 3 Cumulative N, O emission during growth period
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Table 2 Yield, GHG warming potential, and emission intensity of different nitrogen application treatments
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Fig. 6 Changes in soil enzyme activities in different growth stages under different treatments
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