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Effects of Nitrogen Fertilizer and Straw Returning Methods on N,O Emlssmns in
Wheat-Maize Rotational Soils /.~ | . /=
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Abstract: In ord‘er to explore the impacs of mtrqgen feltl‘hze.r and straw returmng inetliods, on Nz'(? emissions, a two-fagtor split-zone

L

d651gn was adopted for.experimentation under the winter, heat-summer maize rotation-model in the Guanzhong area of Shanxi, Ch.}na
The mainsareas of interest were conventional rptrogen |( G )iand reduéed nitrogen (70% G).; the sub-areas were straw no return (N ),
ﬂflaw,-returﬁ (S), and| straw return + biochar (SB) ; we analyzed thelr impacts on N, O emissions and etop yield, and the relationships
with related 1mpaot factors: The results showed:that the'N, 0~ em[§sf0ns peaks appeared in the wheat season and maize season treatments
within 516 day% after fertilization, and also appeared after tainfall. The N, O flux was significantly and positively correlated with soil
temperatufé and NH, -N content. Regardless of the wheat season, maize season, or annual total N,O emissions, the 70% GSB
treatment was the lowest and the GS treatment was the highest. At the same level of nitrogen application, S treatment increased N,O
emissions, SB treatment could reduce N,O emissions, both S and SB treatments could significantly increase crop yields, and SB
production increased more; 70% G-level annual N,O emissions, when compared with the G level, had been reduced by 40% to 48%,
while the yield has not decreased significantly. Through comprehensive consideration, a reduction of nitrogen by 30% was achieved
through the combination of straw + biochar on the basis of conventional nitrogen application, while ensuring high crop yields and the
best N,O emissions reduction.

Key words: nitrogen fertilizer; residues; biochar; N,O emissions; yield
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Table 3 Crop yield and N, O emissions intensity in different treatments
Kb o4 /t-hm 2 NZOHFﬁigifg/mg-kg’I
INE Exk AAE N Exk A
GN 5.23 £0.33b 8.30 £0.37cd 13.53 £0. 69be 79.83b 131.09a 111.36h
S 5.97 +0.25a 8.91 +0.30ab 14.88 +0.55a 114.1a 157.97a 140.47a
GSB 6.17 0. 15a 9.15 £0.29a 15.32 0. 44a 42.06¢ 71.04b 59.38cd
70% GN 4.520.22¢ 7.83 £0.30d 12.35 0. 50¢ 52.98¢ 69.23b 63.28cd
70% GS 5.34 +0.26b 8.45 +0.28hc 13.79 +0.52b 82.31b 88.04b 85.83he
70% GSB 5.77 0. 15a 8.83 +0.26abc 14.59 £0.41ab 36.01c 37.88¢ 37.14d
1) RIS 5 AN NG R R AL BRI FE P <0. 05 K225 W, R I « brife 22
®4 N,OBESTERERZERMEXKE"
Table 4  Correlations between N,O flux and soil environmental factors'
sz li&7] TR I B AR NO; -N NH," -N
NG -0. 046 0.074 0.423 0. 861 **
GN X -0.247 0.151 0. 124 0. 905 **
B4R 0.357* 0.150 0. 062 0.568*
INE 0. 060 0.213 [0.529 0.693%1 |
GS ok -0.045 0.243 0.312 0.915" &
Eoin 0.438! 0.248 0.278 0. 562 "y
INFE -0.130 0.322 10.050 0 536/
GSB ES S 0089 0.425 10,494, 0.91" &
A 0.397 " 0.313 /. 0.256 apef® 1
= P NE n )98 & 0.029 | X 0.800
£ 006N ES S 50008 0.060 4 -0,308” 0881 £~
e | SAE A 2 ¥ S 0.106 | =0.034 0.535 =
‘. N 7 0 075 §F 0.155 7 ~0:048 0-867 "
L 70%GS a X i -0.265 0.324" & -0.024 0.226 &
Exis ' A0.354* j 0. 265 -0.048 0.237
r Vi _—ye ‘ 0:059 " ol -0.058 -0.052" 0.863*
| 70%688.4" TOEX D —0.313 -0.252 0. 484
i A4 0.368 * -0.107 ~0.100 0.411

1) = Fl a3 BFE7R AR (P <0. 05) FTB B ZAH 56 (P <0.01)
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it} Nos 1 P50 1T A TR A4 R 1l Nar LKAl R 340 J5E
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WFFE R N, OHIEHE £ 5 - 58 8 22 EAH G, 2+
e IR F] 5°C LA LB Al Ak AR Ak i AR ) k4
HETEYET T 4R 72 42N, O, HLFE 25 ~35°C I3k 3 %
KHERGHE & ARG, 24 RE 1N, 0 HE i
SR MR SR G 3 OE M OG (GS AR FRBRAM) , H

y >N

t GSB AL IR FI W3 KF- (P <0.01) , 753 7R
T EHEREEXIN, OHER A 2 M. 1K SR 32 2
i a5 - P SOIR B | 3 AR JFUIR S LA K+
B YIS RS2 N, O HE R . A W gE W,
N, O 155 + 1 WFPS & I 3 IEAH 2 (HIEA
YR , 3% P JF T B 3 M O SE &R R RE Y 5 A
S TE/NE R OKRIEF G (1 5d P9, 118 WEFPS 3%
SERREREE (I 3), BRI R 14% ~ 35% F1 18% ~
28% , {H 45 Kb FEN, OHEHE £ ph Tt A A9 52 Wi 78 1 20
] 4F 2 b T, i AR Xk N, O HE B Y 5% 8 55 T 3%
WEPS B, I 30T DA g5 5. (AR R B
TN, TE YR B RRJE N, OHESCE 182 0 B0 T 04, 156 A
WEPS XN, OHERL A sZma e K, IRl oK 22454~ kb 2
N, OHERCE R /N 2 e, 5 AR HERCE R 62% ~
72% 3K S T FORFM A (1), 2R
JER 25. 16°C IR EIN, OHE il i) foc 3 T, HL 45 Ak 2R
) WEPS 7E 56% ~ 60% Z ], /K43 56 2, A
FITN, O HEL.
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T HIEFR RO AR R T A R R SR A
TAEWAERD . FH I RW, MR E/NE TR
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