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Table 1  Correlation coefficients between environmental factors
7d N,O and N,O emission flux
CK(5.54 mg/(m*h))>
C(5.40 mg/(m*h))>B(4.57 mg/(m>h))> HA(3.43 mg/(m’h)) cK 0.7214 0.5377 0.459 1
0.696 5 0.608 9° 0.3955
0.6325 0.558 5" 0.3392
NQO N2O x ok
HA 0.6199 0.642 6 0.2959
7 7 7
* P<0.05 ok P<0.01
d 7 15 N,O
2.1.2 N,O
Tt —- CK
~ T T T 2 NQO
= 6} 0 1 2 —=—B
i l l , l (P<0.05) B HA N,O CK
ER 91.7%  69.9% C HA
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Z
N 7 CK 309% CK C HA N,O
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Fig. 1

Dynamic change of N,O emission flux in maize growth
period
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N,O
Fz2 TEMEELIEX M N0 2itHRE R ERRRKENE N
Table 2 Effects of different fertilization on N,O cumulative emission and nitrogen loss rates in different periods
N,O (N,O  kg/hm?)
(kg/hm’) (%)
CK 487.5 822+ 1.04 A 2.76 £ 0.08 Ab 4.89+1.10 ABa 0.56 £0.03 Ab 1.08
[5.26]
B 487.5 5.68+1.17B 0.23+£0.02 Cb 490+1.21 ABa 0.53+£0.23 Ab 0.74
[3.63]
C 487.5 8.20+0.54 A 1.21 £0.04 ABb 6.07 £0.60 Aa 0.90+0.13 Ab 1.07
[5.24]
HA 519 7.10+£0.16 A 0.83 £0.02 BCb 5.51+£0.08 ABa 0.75+0.07 Ab 0.87
[4.54]
[] N,O N (N kghm?) N,O
P<0.05 N.O P<0.05 3
2.2 NH; NH;
2.2.1 NH; 3 3
4 NH; NH;
4~5d NH; NH;
CK(2.95 kg/(hm*d))>C
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15 B C CK 3
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= 3.0} o ——B
Tl ! — (P
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ol N 3219 628 403 kghm® CK  NH;
AN N 4251 kghm® NH;
z 872% B C HA NH,
CK NH; CK 56.0% 41.2%
49.0% CK 56.0% 412% 52.1%
2.3 NO;-N NH;-N
3 EXREBHNLELZBENSTL
Fig.3  Dynamic changes of NH; volatilization during maize
0 ~20 cm NO,-N NH,-N

growth period
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4 B C HA NO;-N NH;-N
CK CK NO;-N B C HA NH;-N
CK 17.6% 18.6% 34.9% CK NH;-N CK
NO;-N 55.6% 36.8% 25.2%
NH,"
NH;-N NO;-N
*3 AREIMAELENZHE NH; RiIHELA S REGRRERHFMN
Table 3 Effects of different fertilization on NH; accumulation amounts and nitrogen loss rates in different periods
NH; (N kg/hm?)
(kg/hm?) (%)
CK 487.5 42.51 £4.61 A 32.19+£2.86 Aa 6.28 £ 1.46 Ab 4.03 £0.29 Ab 8.72
487.5 18.72+0.50 C 14.19 £ 0.09 Da 2.67 +0.20 Bb 1.86 +£0.20 Cc 3.84
C 487.5 25.00 = 1.36 BC 19.27 £ 0.93 BCa 3.16 £0.27 Bb 2.57+0.16 Bb 5.13
HA 519 21.69 + 0.56 BC 17.16 £ 0.71 CDa 1.96 £0.18 Bb 2.57+0.03 Bb 4.18
*4 AEHEEALE I NO;-N. NH; -N 2 E 80
Table 4 Effects of different fertilization on contents of NO;-N and NHj -N in soil
LV Jogiii FENEfE £tV EYi = B GBS EINE
NO;-N CK 20.49+£0.58b 26.72+0.43 a 2548 +£0.03 a 11.08+0.29a
B 29.14+034 a 27.32+0.40a 25.60+0.59 a 13.03+1.71a
C 28.61+0.32 ab 28.79+1.01a 28.82+1.96a 13.15+0.50 a
HA 26.73 £1.65 ab 27.11+0.17 a 29.74+2.28a 1495+133a
NH; -N CK 2093+1.30a 10.14£0.88 a 7.11+0.32a 4.68+0.45a
B 2299 +£2.04a 14.62+2.44 a 10.06 £ 1.09 a 728+1.19a
C 21.41+1.69a 11.51 £0.86 a 891+1.13a 6.40£0.54 a
HA 21.64+1.16 a 1238+ 1.16 a 924+ 134a 5.86+0.89a
NO;-N  NH;-N P<0.05
2.4 3
5 11 683 ~
12 980 kg/hm’ B 3.1 N,O
12 980 kg/hm® CK 11 683 kg/hm®
B C HA CK
(P<0.05) 11.1% 9.6% 10.2%
[17]
CK N,O (17
8.7% 6.8% 7.6%
Fz5 AREIMEARLLIERFFR =2 R 25Tz 20
Table 5 Effects of different fertilization on grain yield and
economic income
(kg/hm?) ( /hm?)
N,O O, N,O
CK 11683 +55b 9183b [19] Zhang [24]
B 12980+52a 9980 a
C 12812+41a 9812a , N0
HA 12878 56 9878 20 thm N0
40 t/hm’ N0 54.3% ~
P<0.05 56.7%
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Influence of Different Fertilization Measures on NH;
Volatilization and N,O Emission in Salined Flavo-aquic
Soil of Hetao Irrigation Area

WU Yan', HONG Mei'", LIN Lilong®, MEI Li ', ZHANG Jiangiang’

(1 Inner Mongolia Agricultural University / Key Laboratory of Soil Quality and Nutrient Resources of the Inner Mongolia
Autonomous Region, Hohhot 010010, China; 2 Soil and Fertilizer Station in Inner Mongolia, Hohhot 010011, China;
3 Hangjin Houqi Agricultural Extension Center, Bayannur, Inner Mongolia 015000, China)

Abstract: NH; volatilization and N,O emission under different fertilization of a salined flavo-aquic soil in Hetao Irrigation
Area studied through the static chamber gas chromatography and in situ field determination, the different fertilization included 1)
CK, farmer conventional fertilization, 2) B, bentonite + CK, 3) C, biochar + CK, and 4) HA, humic acid + CK. The results
showed that: compared with CK, B fertilization significantly reduced the cumulative emission of soil N,O by 30.9% and
decreased nitrogen loss by 31.5%, but there were no significant difference between the other fertilization and CK in N,O
cumulative emission. The NH; volatilization rate of each treatment reached the peak value in 3—5 days after fertilization, and then
gradually tended to be stable. Compared with CK, B, C, and HA treatments significantly reduced total amount of soil NH;
volatilization by 56.0%, 41.2% and 49.0%, and decreased nitrogen loss rate by 56.0%, 41.2% and 52.1%, respectively. Soil
temperature and air temperature were significantly positively correlated with soil N,O emission; Soil water content ranged from
151.2 g/kg to 203.3 g/kg in maize growth period in which soil moisture content and soil N,O emission were positively correlated.
B fertilization significantly reduced soil NH; volatilization and N,O emission, and increased crop yield by 11.1% compared to CK,
which indicate it is the more reasonable fertilization.

Key words: Fertilization measures; NH;; N,O; Hetao Irrigation Area
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