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Spatial Variability in Soil Resplratlon Under leferent Land Use, Papterns in

o

Maocun Village, Gulhn il v

DING Meng- -kdi', HU Xiao- long : CAO Jlan—hua.~ WU Xia®, HUANG i:‘en2 'WANG Qi-gang”, MIN Jia’

.‘.(l School of Water Resources and En\pronme})&‘ ghlna University of Geo@(len(es ( Bel]’ng)- Beijing 100083, Chlna - Key
Eaboratory 0f, Kaast Dynamlcb Ministry of 'Natural R,esourceﬂ/ Guangxi, Inqtltute of Karst Geology, Chinese A(ademy of Geologlcal
Sciences , Culhn 541004 China) g i

. Abstl‘act To,inyestigate the factors 1nﬂu¢nclng the spatial varlablhty in soil respiration among different land use patterns in a karst

o

nen- kc}rst interactive dlstnbutlon area | field/experiments we]:e conducted in Maocun Village, Guilins Soil respiration, §"”C-CO, value,
and releyant env1ronment vegetation, andisoil faﬁtors"were measured. The spatial variability in soil respiration and the relationship
betWeen soil respl;atlon and these measured factors Were examined. The results indicated that soil respiration rates ranged from 1. 39
pmol* (m>+s) ' t05.31 wmol+(m*+s) ™', with the highest value being approximately 3. 8 times the minimum. Soil respiration varied
signilficantly among different land use patterns under different lithology zones. The soil respiration rate of the G2 pines in the same
lithology area was 2. 3 times higher than that in the orchard G1 point after the destruction of the forest. The soil respiration caused an
increase in CO, concentration in the atmosphere and a decrease in the §"C-CO, value; the relationship between the two could be
described by an inverse proportional function. The study found that in mid-April, the average water heat condition was close to that of
the entire year. The difference in soil organic carbon content caused by land use was a driving factor of the spatial variability in soil
respiration. In all ecosystems studied, the relationship between soil respiration and soil organic carbon content and total nitrogen
content could be described by a two-element linear regression equation and explained 92.8% of the spatial variability in soil
respiration.

Key words: Maocun Village; land use patterns; soil respiration; 6"°C-CO, ; soil organic carbon
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Fig. 1 Distribution map of measurement sites in Maocun Village
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Fig. 3 Diagram of 8"3C-CO, concentration over time at different measurement sites
F2 MNMAREBETEEMUEER
Table 2 Basic chemical properties of the soil samples from the upper 10 e¢m layer
FERT Gl G2 G3 G4 G5 G6
T H e/ C 25.73 22.93 24. 18 23.38 22. 47 23.48
THERE/C 21.68 20. 34 20. 78 19.98 20. 35 20. 70
T+ IR/ % 13.85 24.7 17.33 18. 40 15.28 26.33
T AL g kg ™! 15.9 23.6 17.2 18.9 21.3 33.2
+IHEAE /g kg ! 10. 8 3.2 1.7 1.9 2.3 14.7
+ 4 pH 5.13 5.24 6.52 6.63 6.43 6.91
#=3 VNS FEFTEHAEER
Table 3 Results of the vegetation surveys from the measurement sites
FEA Gl G2 G3 G4 G5 G6
AR O FARE VOB FEAERT NG Tl ¥4
Wi/ a 3 15 4 6 12 8
W H/m 0.63 12.2 1.37 4.5 6. 63 4.8
A4/ em 5.66 63 9 50. 1 54 55.25
HREL/ B - hm 2 3200 4200 800 800 3 600 750
JAVE YR RE/ em — 0.9 0.3 0.6 0.7
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Table 5 Component loading and variance contribution

rate of influential factors
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Fig. 4 Relationship between CO, concentration and the .¥‘I}*ﬁ e - —
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value o: = or eac samp lng p()l[]
’ (M1.M2.M3) ,/\ﬁm%‘ﬁié}%%ﬁ%’iﬂﬁﬁ ik
*4 R TEEFFIRSSNEESE (Pearson) HHXMEREY
Table 4  Correlation coefficient for influential factors of soil respiration 1r|1 ' Maocun Village &l i
il bR RERRE OB R AR B HEWRE PR j:i?ééﬁu Fe PR
Sl 100 0.87° -0.97" -0.51 [4=0.56  -0.65 0.17 | ' -0.50 ‘. -0.41 057 #0131
+i LO0  -0.94™ 0.1l  -0.15 -0.31 0.41/ -0.05 | 0.01 0.7 J0J06
TR 1.00 [~ ¢ 0.38 0 0.40 0.48  -0.24 ~0.31 0.23 H0.67, 0015
Tt 100 L op96m 0.83° 068 ¥ 0. g\ gos6 -0 0.44
P F) /70 osar olel L gloorr g oss 027 ol
LZEN T S/ S &, 100 0.26/ 0.9 073 -0.08 . -0.66
Wit gl | o~ T o 1.00 0. 44, -0.04  -0.20 ~0:14
R~ [ vy J : fr 1.00') 0.82°  0.07%, 074
e SIS J f v ¥ 1..00 0.45 " 0.98
j_;i;%&é‘ﬁ ™ A ; 1.00 0.57
‘1) *%m’“ VR S RCSUDNE R P %@m% 0-0 7J;¥’xxmuu%a$ﬁae
%ﬁn‘%s FJT/%, AfLLE M M1, M2, M3 )7 22 BTk ®5 HMERNHERTETRE

. 5y
- HERE (SH) SFREER T, M2 W SRS RA T Ml M2 M3
WS, RS | RSSO RO S (DHB) ifighs T8 09 010 005
EUTHI, U M2 IR R R T e S
AR, 5 M3 BB AL tmex 0.72 20.30 0.63
We(S0C) . HIEALZA(TN) %+ ity -0.23 0.92 0.31
WA 6 P LT, BH aR e R e
M5 3N FOIUHSE R A PR (SOC) 7% & 2 8] v ~0.16 0.75 0.65
B R EAISEME (P <0.01) , hEHUEHLER(SOC) A ~0.38 0.63 0.60
B (TN) Sl — Tk s BT b R DO
B FEIX TP 92. 5% Bz ARV s I e mon o 51.02 28.73 18.35
5 8RB (ST) 2B (SH) 22 18] (1 AH 5 W 45 22 By 2Tk % 51,02 79.75 98.10
*6 ENTEFRFMEERSTLEREASHT
Table 6 Multiple linear regression analysis of soil respiration in Maocun Village
ANk [ ) A Ay R? P N(FEAAED)
PRI N T y=2.15ST +2. 14SH 0.251 0.3 72
FE % K y=-0.5DHB +1.29 0.55 0.14 72
3T y =1.01S0C - 0. 06TN 0. 925 <0.01 72
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