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Effects of Nitrogen Fertilization on Soil Respiration and Temperature Sensitivity

in Spring Maize Field in Semi-Arid Regions on Loess Plateau
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Abstract: Understanding the effects of nitrogen fertilization on soil respiration rate and its temperature sensitivity ( Q,,) is of critical
importance to predict the variability of soil respiration in cropland. A field experiment was established in a rainded spring maize
cropland ( Zea mays 1..) in the State Key Agro-Fcological Experimental Station in the Loess Plateau in Changwu County Shaanxi
Province China. The experiment comprised of two treatments: no N-fertilizer application ( CK) and Nertilizer application with 160
kg N+hm ™ ( N) . Soil respiration rate soil temperature soil moisture yields aboveground biomass and root biomass were measured
in two continuous spring maize growing seasons from April 2013 to September 2014. The cumulative soil CO, emissions were increased
by 35% in 2013 and 54% in 2014 in N treatment as compared to CK treatment. Though nitrogen fertilization significantly increased the
cumulative soil CO, emissions ( P <0.05) it did decrease evidently the temperature sensitivity of soil respiration ( P <0.05) . The
Qo values in N treatment were decreased by 27% and 17% compared with CK treatment in 2013 and 2014 respectively. Nitrogen
fertilization significantly increased the maize yields aboveground biomass and root biomass ( P <0. 05) . Root hiomasses in N treatment
were 32% and 123% greater than those in CK treatment of 2013 and 2014 respectively. Nitrogen fertilization had no marked influence
on soil temperature or moisture. Root biomass was a critical biotical factor for variation of soil respiration under nitrogen fertilization.

Key words: nitrogen fertilization; spring maize; soil respiration; (,,; root biomass; Loess Plateau

75 Pg
co, 11 ' 10% ~
12% * 90% ° .
CO, 78
Te 3 : 2014-10-24; : 2014-12-02
) : () (201103039)
Co, : (1985 ~)
. E-mail: jiangjishao@ 163. com

E-mail: slguo@ ms. iswe. ac. cn



1803

12%

. 18
Foereid

19 16

Ding

0.042% ~0.077% *

10 23

89

10 11

10 13

C:N "™
. Ding "
7% Mo 17
20
60  km’
14.58  km** 70%

4812 kg*hm ™’

24

1
1.1
( 107°40° 35°12°
1220 m) .
1985 ~ 2013 560
mm 954 mm 296 mm.
7~9 57%
1 565 mm. 9.2C 10C
3029°C 2230 h 51%
484 kJecm ™ 171 d.
0 ~20 cm SOC 6. 50
gokg™! N 0.80 gekg™ p 5
mgekg ™" pH 8.4 CaCO, 10. 5% (<
0. 002 mm) 24% .
1.2
2013 4 2014 9
2
335. 0. 008
mm X 750 mm 30 ¢cm x 60 cm
57000 +hm . CK( ). N
( ) 3
17.5 m 5.5 m 0.5 m 1
m I m N 160 kgehm
46% . 26
kg*hm ~* P,05 12%
0~20 cm 2013 4 24 9
9 ; 2014 4 30 9 15
. 1.
1.3 N
( LI-COR Lincoln NE USA).
( PVC 12 cm
20 ¢m 10 ¢m )
24 h
LI-8100
FDR ( ML 2X
Delta-T Devices Ltd UK)
09: 00 ~

11:00 N



1804 36
R = B()eB]T (1)
R pmol+(m’es) = T
0~5cm (C) B
Bi
R = B,6° +B,0 +pB, (2)
R pmol'(mz‘s) B
( ) B~ Bs~ By
Qi = e (3)
Qo 10C
2
2.1
1
Fig. 1 Mean daily temperature and daily
precipitation during the growing seasons ( P <0. 05) 2 3.
10 d 1 . 2
6 6
) ( ) . 2013
1.4 : CK 0.7 ~ 4.16
2
16 m™ (- 90 Mmol‘(mz's) - 2.46 p,mol'(mz's) -
) 15 1.66 ~5.45 wmol+(m’+s) ' 3.33
) pmol *(m*es) ', CK
3 : 35%. 6 25
3 80C 4.16 pmol+(m?es) ! 5.45
3 : pmol *( m**s) ~'. 2014
( 9 cm) . 2013 0.91 ~
0 ~20 cm 2.96  pmol+(m’es) ! .25 ~ 3.55
( <2 mm) 80°C 3 pmol *(m’+s) 7! CK 1.84 pmol+(m’es) ~'
3 2.35 pmol+(m’es)
L5 28%. 2014 2013
Microsoft Excel 2013 SAS 9.1 7 5 2.96 wmol+(m’es) ~'  3.55
SAS PROC GLM( SAS pmol « ( m’es) !

9.1 SAS Institute) N

Sigmaplot 10. 0

N A} y

CK

(P<0.05). 2013 CK
350 g'm™> 473 gem>  CK



5 1805
2 2013 3 2014
Fig. 2 Dynamics of soil respiration temperature and Fig. 3 Dynamics of soil respiration temperature and
moisture during the growing season in 2013 moisture during the growing season in 2014
35%. 2014 224 gem ™’
345 gem>  CK 54% (
4) .
2.2
(P <0.05 1 5)
51% ~69%.
( 4)
(P <0.05). 2013
CK Q. 3.37 2.46 CK
Qv 27%; 2014 CK
0y 2.55 2.10 4
17% Fig. 4 Cumulative soil respiration during growing seasons
2.3 S 3). 5 c¢m

(P >0.05) (



1806

36
1
Table 1  Statistical analysis of relationship between soil respiration and temperature during growing seasons
R? P Qo
2013 CK y =0. 208" 12! 0. 69 <0.01 3.37
) N y =0.516¢" %% 0.53 <0.01 2.46
2014 CK y =0.297¢* 936 0.61 <0.01 2.55
N y =0. 559 0741 0.51 <0.01 2.10
5
Fig. 5 Relationship between soil respiration and temperature during growing seasons
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