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Table 1 Harvest index and nitrogen harvest index for each growing season of wheat
and maize rotation under different treatments
b gy feFn ARIR Treatment
Index Year Crop species N, S, NS N, S, N,.,;S
HI/ % 2018—2019 /NZE Wheat 44.40(0. 32) ab 43.61(0.33) ¢ 44.67(0.29) a 44.04(0. 32)be
%k Maize 43.14(0.04) d 44.97(0.08) b 44, 47(0.01) ¢ 45.46(0.09) a
SE Annual 43.62 ¢ 44.43 b 44.55 b 44,60 a
2019—2020 /NE Wheat 43.98(0.34) b 43.71€0.32) b 45,0200.27) a 44.16(0.31) b
E K Maize 44.86(0.31) a 42.0200.40) b 44.96(0.34) a 41.96(0.44) b
SF-#4 Annual 44.55 a 42.62 b 44.99 a 42.75 b
NHI/ % 2018—2019 /NA Wheat 61.51€0.31) b 58.88(0.43) ¢ 63.03(0.19) a 61.11€0.31) b
E K Maize 52.23(0.06) ¢ 52.00€0.13) d 54.50(0.12) a 53.33(0.11) b
SE¥ Annual 56.77 ¢ 55.31d 58.75 a 57.23 b
2019—2020 /NE Wheat 59.99(0.40) b 59.61(0.38) b 61.7500.27) a 58.72(0.45) ¢
F Kk Maize 52.11€0.14) b 48.84(0.08) ¢ 52.78(0.13) a 47.08(0.14) d
F-#J Annual 55.88 b 53.87 ¢ 57.13 a 52.71d

TE R PR ARR P bRIEZ) . AN TR 58837 A0 B ] 2 1 22 52 W % (ANOV A, P<<0. 05) .

Note:values in the table represent the mean (standard deviation). Different letters indicate significant differences among treatment means

(ANOVA, P<C0.05).
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Fig.2 Accumulation of volatilized ammonia from wheat-maize rotations under

different treatments for each growing season
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Fig. 3 Cumulative N, O emissions of wheat-maize rotations across

growing seasons under different treatments
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Nitrogen Balance in Wheat and Maize Rotation System Under Reduced
Nitrogen Application and Straw Returning to Field

ZOU Liang"*, XIE Xinyu"?, HUANG Yumin'?,BAI Jinze"? ,BAI Yuxin'?,
SONG Jianheng'*, WANG Chenyu'*, WANG Xing'"*,
REN Guangxin'”* and FENG Yongzhong'**

(1. College of Agronomy,Northwest A&.F University, Yangling Shaanxi 712100, China; 2. Shaanxi Recycling
Agriculture Engineering and Technology Research Center, Yangling Shaanxi 712100, China)

Abstract Based on a long-term in situ experiment conducted on the Guanzhong Plain from 2018 —
2020, four treatments were set up: traditional nitrogen application without straw returning to the field
(N, S;) ,reduced nitrogen application with straw returning to the field(N,;S) ,reduced nitrogen applica-
tion without straw returning to the field(N, ;S,),and reduced nitrogen application with straw retur-
ning to the field(N, ;S). The effects of straw returning and reduced nitrogen application on the soil ni-
trogen balance and crop productivity in the wheat-maize growing season were investigated for two con-
secutive years from 2018 to 2020. The results showed that straw returning (S) significantly increased
annual seed yield,annual NH, volatilization and annual N, O emission by 7.31% —8. 01%,30. 76 % —
40.74% and 62.45% —73. 96 % ,respectively,compared with no straw returning to the field(S0); Tra-
ditional N application (N1) significantly reduced annual NH, volatilization by 17. 71 % —22. 36 % com-
pared with N, S. The loss of nitrate-nitrogen from the 0—200 cm soil layer was lowest under N, ;S;
the nitrogen balance values of N;S,,N,;S,N, ;S, and N, ;S were 67. 7—84. 3,135.8 —152.9,—2—
11. 8 and 53. 6—73. 1 kg/hm’ ,respectively. In N, ;S, »although the nitrogen balance was the lowest,its
value reached —2 kg/hm” in the 2019 — 2020 growing season, indicating a potential risk of nitrogen
deficit. Considering crop yield, N losses and N balance,the N, ;S treatment minimized gaseous nitrogen
emissions,nitrate-N leaching,and overall system nitrogen surplus while maintaining seed yield. There-
fore,N, ;S represents an environmentally friendly and sustainable nitrogen management strategy for
wheat-maize rotation systems.

Key words Reduced nitrogen application; Straw returning; Wheat-maize rotation; Nitrogen balance
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