Vol. 31 No. 5 pp548 ~554

31 5 548 ~554
2013 9 JOURNAL OF MOUNTAIN SCIENCE Sept. 2013
: 1008 —2786 —(2013) 5 —-548 - 07
123 12 1 2%
(1. 610041;
2. 610041; 3. 100039)
- 2010 12 2011 10
16:00  08:00;
654.2 mg CO,/( m* h) 38.1 mg CO,/( m* h) 325.2 mg CO,/( m’ h)
CO, 307.9 g C/m’ 384.8 ¢ C/m’ 692.7 g C/m’ CO,
(P<0.05); Qo
o 5 em Qn 3.16 3.22 5 cm
; ( WFPS) 60% (R
=-0.550 P=0.02) 60% °
: S152 S155.2°%5 A
16 x10* km* *~* .
1-2
. CO,
3
4
5.7
( Received date) : 2013 - 03 - 17; ( Accepted) : 2013 -06 - 08,
( Foundation item) : “ ”( XDA05050506) .  Supported by the Strate—
gic Priority Research Program" of the Chinese Academy of Sciences Climate Change: Carbon Budget and Relevant Issues Grant No.
XDA05050506.
( Biography) : (1983 -) o Hua Keke( 1983 —=) male doctor candidate ma-—
jor in research on soil organic carbon cycling in agricultural ecosystem. | E — mail: huakeke1220@ 126. com
* ( Corresponding author) : (1966 -) o Zhu Bo( 1966 —) male doctor

professor Ph D supervisor major in research on soil and environment in agricultural ecosystem. E — mail: bzhu@ imde. ac. c¢n



5 : 549

1
1 Tablel  Detailing application amount of mineral fertilizers

during growing seasons

Mineral fertilizer

1.1
Growing season N F205 K20
(105° 27°E 31°16°N) . /( kg/hm?) /( kg/hm?) /( kg/hm?)
. ( Wheat) 130 90 36
( Maize) 150 90 36
17.3C 40°C -
5.1C 826 mmo. 1.3
28.1% ~37.8% 1
5.4% ~7.7% 20 ~60 cm - 2
1.2 o
420 m - 20 ecm
6.5° 8 m 4 m 32 m’ o
60 cm - o 50 em
(2010 — 12 = 10—2011 - 10 - 15) o 50 x 50
1 008.2 mm 5—9 893.6 mm x 20 em( x x| o
88.6% (
NPK) . ; 50 x 50 x 50 cm(
130 kg N/hm’ ( N ). 90 kg P,0,/ X X ) 2 W1
hm® . 36 kg K,0/hm’; 150 kg/ 1 3 o
hm? ( N ). o 2010 12 2011 10 1
~2
20 cm. 9:00 ~11:00
7 min 4 2
2010 - 10 -31 2011 -06 - 09. 50 mL
. 24 h o co,
1, 7890 ( GC) FID
2010 -09 - 17 0~20 c¢m (99.999 9 %)
(2 €O,
10 .
. -4
. ,opH \ R TETaa (1)
2 0~20 cm
Table 2 Physicochemical properties of the experimental soil at 0 ~20 cm soil depth
pH
soC Total P NO; -N ( Soil bulk Sand Slit Clay
/( g/ke) /( g/kg) /( mg/kg) Water soil ratio) 2. 5: 1 /( g/em®) 1% 1% 1%

7.54 1.05 3.5 8.8 1.30 31.6 29.6 38.8
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SEVM ( %) » BD R Fig. 1 Seasonal variation of soil temperature and moisture during
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= aebT( a b T ) (A and B indicated soil temperature at 0 cm and 5 em
depth respectively; C indicated soil moisture)
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72.3% 14. 9%
51.5% - (2010 - 12 - 10—2011 - 3 2011 = 08 =20
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Table 3 Relationships between soil heterotrophic respiration and soil temperature ( T) measured O
and 5 cm depths  soil moisture and the rate of soil respiration for each 10°C increase in soil temperature ( Q,,)
a b P Qo
5 cm 81.33 0.117 y=81.33"1"" 0.83%* 15 0.00 3.22
33.90 0.115 y=33.90¢"157  0.92%* 15 0.00 3.16
WFPS — — — -0.24 15 0. 41 —
5 cm 38.89 0. 086 y =38. 89" %67 0. 63%* 18 0.01 2.36
41.18 0. 082 y=41.18¢"%7  0.62** 18 0.01 2.27
WFPS — — — 0.06 18 0.79 —
5 cm 46.24 0.082 y =46. 24" %27 0. 83%* 33 0. 00 2.27
55.30 0.077 y=55.30"7" 0.77** 33 0.00 2.16
WFPS — — — -0.11 33 0.55 —
DRk p<0.01 Q, =e'®
800 , 800 B
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Fig.7 Impact of soil moisture on soil heterotrophic respiration rate during the whole experiment period

(a and b indicated relationships between soil heterotrophic respiration rate and soil moisture when soil moisture

were above 60% and below 60%

respectively)
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Soil Heterotrophic Respiration Rate and Its Sensitivity
to Temperature on Sloping Upland of Purple Soil

HUA Keke'>® WANG Xiaoguo' > ZHU Bo'?

(1. Institute of Maintain Hazards and Environment Chinese Academy of Science Chengdu 610041 China;
2. Key Laboratory of Mountain Surface Process and Ecological Regulation Chinese Academy of Science Chengdu 610041 China;
3. College of Resources and Environment University of Chinese Academy of Science Beijing 100039 China)

Abstractor: The research on soil heterotrophic respiration is greatly helpful to predict accurately the soil organic
carbon balance of agriculture ecosystem. Experimental studies overwhelmingly focus on characters of soil respiration
based on soil and plant system in agriculture ecosystem. However relatively little information has focus on soil het—
erotrophic respiration especially for sloping upland under traditional fertilizer practice. Hence We conducted a re—
search to monitor soil heterotrophic respiration diurnal seasonal changes with closed chamber-chromatographic
technique and assessed the impacting factors of soil heterotrophic respiration rate on sloping upland of purple soil in
Sichuan Basin at Yanting Agro-ecological Experimental Station of purple soil CAS. Results showed that the diurnal
pattern of soil heterotrophic respiration exhibited single peak trend with the minimum value occurring around
08:00 hours ( local time) and the maximum value around 16: 00 hours. Soil heterotrophic respiration rates were
higher in summer than in winter. The maximum and minimum for the rate were 654.2 mg CO,/( m*/h) and 38. 13
mg CO,//( m>/h) respectively with the mean of 325.2 mg CO,/( m’/h) . The average soil heterotrophic respira—
tion rates during the maize season was higher than the wheat season following the values of 408. 2 mgCO, /( m*/h)

and 212.9 mg CO,( m*/h) respectively. The cumulative CO, emissions from soil heterotrophic respiration were
307.9 gC/m> 384.8 gC/m” for the wheat and maize growing seasons respectively. Furthermore the seasonal soil
heterotrophic respiration rates were significantly affected by soil temperature. With the change in the rate of flux for
each 10°C increase in temperature ( Q,,) in wheat season were greater than in maize season were 3.22 and 3. 16
for soil 5 ¢cm and 0 cm temperature in wheat season. In addition when soil moisture was above 60% there was a
significant negative correlation between soil moisture and soil heterotrophic rate. In contrast it was no longer had a
significant impact on soil heterotrophic rate when soil moisture was above 60% . The results could provide a better

understanding of soil organic carbon gaseous loss on sloping upland of purple soil.
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