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N,O 3 7
CON OPT 1
N,O VR X
&1 EHHARCON)FM L LIE(OPT)ALE
( 2007 BB IEE (kg/hm?)
) Table | Base and topdressing fertilizers in treatments of
conventional fertilization (CON) and optimal fertilization (OPT)
- / N K,0
N0 CON  OPT CON  OPT
N0 2016-03-04 180 90 135 108
N0 2016-04-15 1 120 60 90 72
2016-05-11 2 180 90 135 108
1 2016-05-28 3 120 60 90 72
600 300 450 360
1.1 ( 99) 2016 3 3
2016 3—7 20 ~ 30 cm
( 130 cm 30 cm 50 cm)
2007 12 (
(106°2127" E  38°26'51" N) ) 3 4
1069'm 47  /hm’
200 mm o 20 mm
1100 ~ 1 600 mm 8~9C 3 1) 6 11
0~20cm
1.37 g/em®  pH 8.27 ; 6 14
30.1 g/kg 1.96 g/kg ( + ) 132 mm
31.5 mg/kg 151.8 mg/kg 260.9 mg/kg
1.3
1.2 _
> (CK) N,O 320 mm x
(M) 600 mm( 1)
18 t/hm’ (CON) 5 em
M
N 600 kg/hm’ 3~ 5 min
P,0;5 300 kg/hm® K,O 450 kg/hm? (OPT) ( 12 V)
M CON 10 mm
50% 60% 20%
N 300 kg/hm?  P,0s 120 kg/hm?  K,0 360 kg/hm?
+ (OPT+C/N)  OPT 3
7.5 t/hm’ 50 ml
3 23.4m? (6 m x N,O [18]
3.9 m) ( N
18.6 g/kg) ( N,O
475.6 g/lkg  17.6 gkg C/N 27) N 9 : 00—11 : 00
46% P,0s 46% 1 3 5 7 11
K,0 50% I ( 15
N,O )
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Fig.2 Air temperature, topsoil temperature in greenhouse and daily
average atmosphere temperature during monitoring period of spring
cucumber and summer fallow in 2016 (Greenhouse film was
uncovered from Jun. 11 during the summer fallow)
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+C/N 765.2  863.1 ~986.1 pg/(m’ h)
N,O
CON
N,O 857.9 ~2 947.5 pg/(m*h)
1 OPT OPT + C/N
716.3 ~ 1 573.1 pg/(m*-h)
680.2 ~ 1 635.2 pg/(m*-h) CK
N,O 680.7 ~ 1 135.4 pg/(m*-h)
M N,O
OPT N,O
CON 3.6% ~33.1% 5.9% ~45.2%
14.7% ~ 46.6% OPT + C/N 11.5% ~
47.2% 15.1% ~49.9% 19.3% ~ 44.5%
CON
(OPT  OPT +C/N)
N,O
2.2 N,O
2
N,O 2
20 d
N,O 0.74 ~ 2.24 kg/hm’
22.5% ~36.3% 3 11d
N,O 0.46 ~2.35 0.41 ~2.14 043 ~
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Fig. 3 Soil N,O emission fluxes during spring cucumber-summer fallow period in 2016

*2 BEAIVEERAFBTRMEZHET LIE N0 HHEREMFEL
Table 2 Ratios and amounts of N,O emission under reduction of N and addition of crop residues in spring cucumber season
N,O (kg/hm?) N,O N,O
kg/hm? °
20d 1d (kg/hmr) %)
1 2 3
CK 0.74£0.15b 0.46+0.02 ¢ 0.41+£0.04¢ 0.43+0.14b 2.05+0.26d -
M 1.14+£0.23 ab 1.42+£027b 0.72£0.37 be 0.97+0.26 b 4.25+0.52 cd 043=+0.14a
CON 224+0.28a 235+0.52a 2.14+£047a 325+2.09a 998 +£3.00 a 0.71+026a
OPT 1.90+1.26a 1.96 £0.41 ab 1.32£0.71b 2.18+0.59 ab 7.37 £0.74 ab 0.65+0.11a
OPT + C/N 1.62£0.18 ab 1.84£0.23 ab 1.27+045b 1.82 £ 0.67 ab 6.56 £ 1.17 bc 048+0.13a
+ P<0.05
*3 BEAN-ERAABERAMBHIMNZHET 3
Table 3 Total ratios and amounts of N,O emission under reduction of N 2
and addition of crop residues in spring cucumber-summer fallow period 3.55~7.23 kg/hm2 OPT OPT +C/N
4 + CON 29.6% 33.7%
20 d(r:ﬁ ; NZOk . N0 o N,O 5.61 ~
m m
¢ (kg/mm') : 17.21 kg/hm® 0.54% ~ 1.04%
S5+0. .61 0. -
CK 3.55+0.56¢ 5.61+£0.77 ¢ CON M N,O
M 4.13+0.07b 8.38 £0.57 0.54+£0.26b
¢ ¢ CON OPT OPT + C/N
CON 723+1.04a 17.21+2.50 a 1.04+0.18 a 0 o
OPT 500+£0.70b 1246+ 144b  0.84+0.26ab N0 27.6%  34.1%
OPT+C/N 479+0.55bc  11.35+130b  0.61+0.09b 020 043
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N,O
23 N,O 31 N,O
2.3.1 4
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(R*=0.778) 0.9%
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2:3.2 O 113% N,O
(5 cm) (0~20cm) [22] (OPT)
N,O ( 4 N,O
N0 CON OPT N,O
R* 047 ~ 0.68 262%  29.6% (2]
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Fig.4 Correlation betw'eer} N application rate and soil N,O [27]
emission amount N,O
R4 RHERERBEHIERES cm). TIEAKS (0 ~20 cm)
5+1% N,0 HimuE = /948 X% 3.2 N,O
Table 4 Correlation coefficients betweep topsoil t.em'perature‘(S N,O
cm), soil water content (0 ~ 20 cm) and soil N,O emission flux in
greenhouse vegetable field
(C) (%) (1]
CK 0.68" 0.88" NO
M 0.56" 0.79” N,O N,
CON 0.52" 0.65" N,O
OPT 0.50" 0.63" (1] 0~
OPT + C/N 0.47" 0.67" 20 cm
*owk P<0.05  P<0.01 N,O 50cm  N,O
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Reduction of N Fertilizer and Addition of Crop Residues Can Reduce
N,O Emission in Greenhouse Field

ZHAO Ying', LUO Jianhang', LI Guibing?, LIU Xiaotong', ZHANG Xuejun'"

(1 Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan
750002, China; 2 Agriculture and Animal Husbandry Bureau of Helan County, Helan, Ningxia 750200, China)

Abstract: Using the static chamber-gas chromatograph method, a field experiment was conducted to investigate the effects
of no any fertilizers (CK), single application of manure (M), conventional fertilization (CON), optimum fertilization by reduction
of chemical fertilizers (OPT), and basis of OPT + regulation soil C/N ratio by addition of crop residues (OPT + C/N) on soil N,O
emission flux, ratios and amounts of N,O emission during spring cucumber season and summer fallow in the Yellow River
irrigation region of Ningxia. The results indicated that peaks of soil N,O emission flux under different fertilization were generally
happened in the first or third days after drip fertigation in the cucumber season and flood irrigation in the summer fallow. After
base fertilization, topdressing of spring cucumber and during summer fallow, soil N,O emission flux in treatments OPT and OPT
+ C/N were decreased by 3.6% — 47.2%, 5.9% — 49.9%, and 14.7% — 46.6% compared to treatment CON, respectively.
Accumulation amounts of N,O emission under different fertilization in spring cucumber season and summer fallow were ranged
from 2.05 ~ 9.98 and 3.55 ~ 7.23 kg/hm?, respectively; compared to treatment CON, those in treatments OPT and OPT + C/N
were decreased by 26.2% — 34.3% and 29.6% — 33.7%, respectively. Ratios of N,O emission from application fertilizers in spring
cucumber were ranged within 0.43% — 0.71%, and the total ratios of N,O emission were ranged within 0.54% - 1.04% during
spring cucumber-summer fallow. Significant linear positive correlation was found between N application rate and total amount of
N,O emission (R*>= 0.778); Soil N,O emission fluxes under different fertilization treatments were significantly or extremely
significantly positively correlated with 5 cm of topsoil temperature (R>= 0.47 — 0.68), and extremely significantly positively
correlated with 0 — 20 cm of soil moisture (R*= 0.63 — 0.88). Therefore, compared to the conventional application of N fertilizer
by the local farmers, both reducing synthetic N fertilizer by 50% or reducing N fertilizer combined with adding 7.5 t/hm* wheat
residues to regulate soil C/N ratio could obtain the goal of reducing N,O emission in the greenhouse field.

Key words: Yellow River irrigation region of Ningxia; Reduction of synthetic N; Addition of wheat residues; Greenhouse

field; Spring cucumber; Bare land in summer fallow; N,O emission
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