39 11 Vol.39 No. 11
2014 11 JOURNAL OF CHINA COAL SOCIETY Nov. 2014

. J. 2014 39( 11) : 2300-2306.
doi: 10. 13225/j. enki. jees. 2014. 0862
Zheng Yonghong Zhang Zhiguo Hu Youbiao et al. Seasonal variation of soil respiration and its environmental effect factors on refactoring

soil in coal mine reclamation area J . Journal of China Coal Society 2014 39( 11) : 2300-2306. doi: 10. 13225/j. cnki. jees. 2014. 0862

(1. 232001; 2. 232001)

AT RAMRG T B A S R0 LB PR ST AR, KT & £ R ra B F 2t LR F
B4 %of, A A Li-8100A AZy 13E BT 4%, MAEF—F ARR RRAEH L3R &, B ot
MEIERE KRABEFAREY R F. EREN: O EAFFYRELIEFZE(I0 cm) ( KAR
BiAe £EARE(I0 em) 5 PR 2 2 B F EMX. QL PR ik £k BUA) 2 E i 5 A T
16, £ HE v oR ik E AL & KA R ILAE 12:00—14: 00, 9L 5 MA th 30, 72-8: 00.4= 18: 00 75 /N BF 4] &, .
AR R A B R F N BABIE, REF T LA BEEF o5 Ew R AN S S
Yoda, RAREFAIMBEZF AR, LEPREE LEBEFLIESRKEPHMERZH TLER
FIEMMEHIE. QF—F ARREMEIEFRY Q, AA1.94 KT IREW Q,, F3HME AT
BB R Q, FHEAREESZLNY Q) FHEL. HARER T HARST LB X FH LT

B F N AT A
THBRR EA RN REP B AR
:TD88; S15 )\ 20253-9993(2014) 11-2300-07

Seasonal variation of soil respiration and its environmental effect factors on
refactoring soil in coal mine reclamation area

ZHENG Yong-hong' ZHANG Zhiguo' > HU You-biao' YAO Duo=i' CHEN Xiao-yang'

(1. School of Earth and Environment Anhui University of Science and Technology Huainan 232001 China;2. Key Laboratory of Mine Geological Hazard and
Control Anhui Province Anhui University of Science and Technology Huainan 232001 China)

Abstract: In order to study the seasonal variation of soil respiration in the reclamation ecosystem of coal-mining sub—
sidence and explore the effects of major environmental factors on soil respiration the soil respiration was measured by
using Li-8100A automated soil CO, flux system in reclamation area of Panyi Coal Mine continuously from January to
October in 2012 and environment factors such as soil temperature and atmospheric temperature were also measured at
the same time. The results showed that the soil temperature ( 10 ¢cm) atmospheric temperature and soil moisture con—
tent ( 10 cm) on seasonal change scale are positively correlated with soil respiration rate. Soil respiration rate shows
unimodal curve type change in the daytime the maximum occurs between 12: 00 and 14: 00 while minimum appear at
8:00 and 18: 00. The soil respiration rate shows obvious seasonal variation and different season exhibit significant

differences. Compared with normal farmland soil there is no striking difference between atmospheric temperature and
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relative humidity. The averages with soil respiration rate soil temperature and soil moisture content is slightly higher

than observation point data in reclamation area soil. The (), value of soil respiration is 1. 94 in Panyi Coal Mine recla—

mation area which is lower than the average value of (), in warm temperate zone terrestrial ecosystem of China and

farmland ecosystem. The research preliminarily results illustrate seasonal variation characteristics of refactoring soil res—

piration in reclamation area.

Key words: reclamation area; refactoring soil; soil respiration; sensitivity of temperature
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30.72 C (7 22 (4 11 )
) 14:00, o
23.16% ~38.38% 23.16% -
1
Table 1 Statistical table of environmental factors on reclamation area in Panyi Coal Mine
/(umol + (m? «s) ™) /°C 1% /°C 1%
0. 88 2.72 24.19 2.78 71.07
0.19 0.41 2.80 0.79 15.03
0.54 2.01 20. 32 1.12 50. 37
1. 44 3.77 29. 46 4.02 95.61
0.95 3.82 30. 14 2.91 71.82
0.27 0.42 3.71 0.96 14.90
5.10 15.96 38.38 17.96 82.54
0.73 2.39 1.95 2.39 5.38
3.79 9.99 34.17 11.99 71.23
6. 69 19. 84 41.71 21.84 88. 36
6.24 17. 47 40. 12 18.71 74.54
0. 67 1.37 1.93 2.70 6. 60
4.95 28.79 23.16 33.35 57.79
0.50 0.93 1.27 2.25 10.77
4.12 27:20 20. 66 28.54 42.30
6.37 30.72 24.87 36. 13 717.85
5.49 29. 11 25.18 29.58 59. 48
0.30 0.34 1.97 0.75 4.08
3.25 17. 69 28.77 19. 07 38.87
0.81 2.03 2.07 1.73 8.42
2.12 14. 05 26.00 15.98 26.97
4. 81 20.74 33.19 21.45 53.34
3.56 18.01 29. 86 19. 15 38.54
0.83 2.11 3.97 1.74 8.03
8:00—18: 00 30
( P<0. 05)
. 2012
1—7 ( P>0.05) ,
33.35 C 2012 7—10 o
o 1
> >
88.36% N N
8:00 26.97%
12: 00, o
o 3.2
LSD 1 1



11

2303

(r 5 )
1.08 wmol/( m* * )
12: 00
)
)
18:00, (7

4.50 ~5.50 wmol/( m’

12: 00
23 )
(m*«s)

8:00.

22

25.33%
(13.48%)

8:00,

0.75 ~

(4 11

4.42 ~6.14 pmol/( m’

14: 00
22 )

. S)
18: 00,

(10

2.34 ~4.38 pmol/

14: 00

(11.62%)
7.07%

3.3

12: 00—14: 00

[

F
1),

0.87 ~5.10 wmol/( m* * s)

2

IR R R/

(umol * (m? * 5)™")

—-—HFZF
—EZ

—&F

X

I ey

S = N W AR NN

Fig. 1

800 10:00 12:00 14:00 16:00 18:00

1

. ANOVA

F=94.592 o

A 1]

Soil respiration rate of daily dynamic change

> > >
10 cm
R*=0.8559
P 0. 001
F=599. 673

y=1.013 6e” %04,

Table 2 Regression analysis of soil respiration rate and its relevant environmental factors

F P
y=1. 013 6% 006 4= 0.8559 599. 673
§=0.154 9x+1. 131 7 0.617 0 162. 706
y=0. 43427677 0.741 4 94. 592
y=1.746 2In x-0.732 8 0.7328 276. 930 0
y=-0. 007 4x°+0. 383 7x-0. 035 5 0.732 6 136. 964
»=0.000 5x° -0. 0342%+0. 721 5x-0. 805 6 0. 684 0 218. 595
y=0.725 604837 0.192 4 24. 055
y=0.122 2x+0. 073 1 0.204 0 25. 882
y=0.025 6x"4192 0.184 7 22. 883
y=3.534 1In x-8. 196 0.189 5 23.618 0
y=0.010 54> =0. 529 3x+9. 643 3 0.239 6 15.752
y=0.000 52> 0. 033 6x%+0. 784 7x-3.058 4 0.2417 15. 871
y=1.069¢" %6 2* 0. 668 4 203. 575
y=0.132 2x+1.236 5 0.612 8 159. 857
y=0. 472 82703 0.8417 537.097
y=1.620 6In x-0. 555 8 0.726 8 268. 626 0
y==0.005 4x%+0. 328 6x+0. 065 2 0.744 1 145. 367
y=8.240x107°x* -0. 01x%+0. 393 9x—0. 088 1 0.744 7 96. 251
y=3.493 5¢70-0025+ 0.004 3 0. 433 0.512
y=0.005 7x+3.286 3 0.003 8 0.619 0.537
y=6.146 15701701 0. 006 7 0. 677 0.412
y=0.254 2In x+2. 608 1 0.002 3 0.233 0.631
¥=0.000 2x2-0. 016 1x+3. 895 2 0.004 8 0.243 0.785
y=-7.488x107°x*+0. 013 8x>-0. 786 9x+17. 398 0.074 5 2.657 0.053
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10
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) ° Ql() 2 4
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