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Effect of Thinning Intensity on Soil Organic Carbon of Low-efficiency
Cupressus funebris Plantation

ZENG Nian-nian HE Chuandong HUANG Cong-de JI Rongfei
ZHANG Jian LI Xian-wei

( Forestry College of Sichuan Agricultural University Yaan 625014 Sichuan China)

Abstract: In this paper taking 33 years old low-efficiency Cupressus funebris plantation for an object re—
searches were conducted on the short-term effect of 15% ( T1) 25% ( T2) 35% (T3 ) and 50% ( T4)

thinning on the changes and correlation of its soil organic carbon and active carbon. This low-efficiency
Cupressus funebris plantation is located in Jingyang District of Deyang City Sichuan Province. The results
indicated that after one year the total organic carbon( TOC) microbial biomass carbon( MBC) readily
oxidizable carbon( ROC) and water-soluble organic carbon( WSOC) increased with the strengthening of
thinning intensity while the positive effects of T3 and T4 were significant at the level of 0. 05. Further—
more there existed significant positive correlations among the TOC and ROC WSOC and SMBC. Thus the
results displayed that the thinning could facilitate Cupressus funebris to sequestrate more carbon in the soil
of the low-efficiency plantation within hilly regions of Sichuan.
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Tab. 1 The characteristics of environmental factors of standard sites
l a
% a m °
(%) () ((cm) (m) (_ +hm™?) (cm) (m) ( +hm7?) (m) )
CK 0 33 10.2 7.6 1 865 10.4 7.6 1 860 535 SE 31
T1 15 10.6 7.9 1575 540 SE 29
T2 25 10.5 7.9 1 456 538 SE 30
T3 35 10.7 8.3 1203 541 SE 28
T4 50 10.9 8.5 921 545 SE 32
2.2 2.3
2013 8 — -
(0 cm ~10 em+10 em ~20 — K,80,
cm 20 cm ~40 cm) o 2 2. 13
mm 4 0.333 mol » L™ "
( SMBA) ( WSOC) ; 24
(S0C) ( ROC) '
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Tab. 3 The Microbial biomass carbon content of different
3.1

tT4(9.13 =
0.90 g C+kg™') >T3(7.39+0.42gC*kg™') >T2
(6.02 £0.33 ¢ C *» kg') > TI1(5.46 = 0.30

g C+kg™) CK(5.18 £0.39 g C * kg - 1)
3.95gC kg '\2.21 gC+ kg '.0.84 g
Cekg' 0.28gC-+kg's T4
(p
<0.05) T3 T2.T1  CK(p

<0.05) T2.TI CK

o

(gCokg™")
Tab. 2 The soil organic carbon content of different

thinning intensity in low efficiency stands of Cu—

prssus funebris(g Cekg™")

(em)
0~10 10 ~20
T, 15.63 +1.40Aa 7.37 +074Ba
T, 12.700.56Ab 6.03 +0.40Bb 3.43 +0.32Cb 7.39 £0.42b
T, 9.87+0.31Ac 5.10+0.40Bc 3.10 +0.30Chc 6.02 =0.33¢
T, 8.80+0.30Acd 4.70 +0.26Bc 2.87 +0.35Chc 5.46 £0.30c
CK  8.27 +047Ad  4.63 0.25Bc 2.63 £0.45Cc 5.18 +0.39¢
p=0.05 :

20 ~40
4.40 £0.56Ca 9.13 +£0.90a

p=0.05

3.2.1

: T4(246.51 +
9.57 mgC *» kg™') >T3(217.92 +4.88 mgC * kg ')
>T2(201.36 +4.64 mgC * kg™') > T1(200.00 +
1.74 mgC * kg™") CK(198.37 +1.83 mgC *

kg™") 48. 14 mgC * kg™ '.19.55
mgC * kg '.2.99 mgC * kg™' 1.63 mgC * kg™ '
T4 CK(p <0.05); T3

T2.T1 CK(p<0.05);T2.T1 CK o
3.2.2

thinning intensity in low efficiency stands of Cu—

prssus _funebris( mgCekg™")

((em)
0~10 10 ~20 20 ~40
T4  427.07 +£19.98Aa 206.77 £6.27Ba 105.70 £2.55Ca 246.51 £9.57a
T3 391.43 +10.95Ab 174.53 +2.06Bb 87.80 +1.70Ch 217.92 +4.88hb
T2 359.50 +8.95Ac¢ 161.07 £4.04Bc 83.50 £1.13Cc 201.36 +4.64c
Tl  356.33 £2.55Ac¢ 160.43 £1.90Bc 83.23 £0.93Cc 200.00 = 1. 74¢
CK  357.20 +2.55Ac¢ 156.40 +2.07Bc_ 81.50 +0.95Cc 198.37 +1.83¢
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Fig.1  The proportion of Microbial biomass carbon in total

organic carbon

3.3
3.3.1

. T4
(154.06 £8.56 mgC * kg™') >T3(138.04 +4.77
mgC * kg™') >T2(122.04 £5.34 mgC * kg™') >Tl
(119.46 +2.56 mgC * kg™") CK(116.93 +
2.95 mgC * kg™") 37.13 mgC * kg™ '\21.11
mgC * kg™ '.5. 11 mgC * kg™ '.2.53 mgC * kg~ '
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T4 (p<0.05); T3 CK(0.97 £0.03 oC * kg™ ') 0.66 gC * kg ™'\
T2.T1 CK(p<0.05);T2.T1 CK o 0.40 gC * kg '.0.20 gC * kg™' 0.05 gC = kg '. 4
(p<
0.05) ; T4.T3 T2
4 CK(p<0.05);T1 CK
(mgCekg™") (p>0.05) .
Tab. 4  The watersoluble carbon content of different
thinning intensity in low efficiency stands of Cu—
prssus funebris( mgCekg™") 5
(cm) JETE
0~10 10 ~20 20 ~40 (gC-kg™)
T4 240.63 +10.01Aa 151.43 £9.79Ba 70.10 £6.02Ca 154.06 8. 56a Tab. 5 The carbon dioxide content of different thinning

T3 218.23 £6.76Ab 133.73 £6.25Bh 62.17 +1.35Ch 138.04 +4.77b
T2 187.50 £9.58Ac 119.80 +5.20Bc 58.83 +1.25Ch 122.04 5. 34c
TI  182.87 £7.07Ac 116.93 £1.50Be 58.57 £0.72Ch  119.46 +2.56¢ bris( gCkg™")
CK  179.40 +4.75Ac 112.73 £3.87Bc_58.67 £0.50Ch 116.93 +2.95¢

intensity in low efficiency stands of Cuprssus fune—

(cm)
0~10 10 ~20 20 ~40
3.3.2 T4 2.58 +0.29Aa 1.55+0.04Ba 0.76 £0.04Ca 1.63 £0.12a
4 CK T3 2.27+0.07Ab 1.26+0.02Bb 0.58 +0.06Cb 1.37 £0.05b
T2 1.93 £0.11Ac 1.15+0.03Bc 0.42 +£0.04Cc 1.17 £0.06¢
1.54% ~2.49% TI  1.77£0.08Ac 0.92+0.09Bd 0.38+£0.02Cc 1.02 +0.06d
CK 1.65%0.05Ac 0.90+0.04Bd 0.36 £0.01Cc  0.97 +0.03d
( 2). 4
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6 ROC.WSOC ~ SMBC  SOC o S
(p<0.01) . ROC 30% >10% >20% >0% 30%
S0C (r=0.977 p <0.01) SMBC ] 4
SOC (r=0.944 p <0.01) o
ROC.WSOC ~ SMBC _—
(p <0.01); (P<0.05) .
ROC  WSOC (r=0.989 p <0.01)
ROC SMBC (r=0.961 p<
0.01) .
T4 T3
6
Tab. 6 The correlation of active organic carbon and total - ’
organic carbon
TOC ROC WSOC SMBC 2% -4% ° 4 CK
TOC 0.977%* 0.959%* 0.944**
ROC 0.989%* 0.961**
WSOC 0.974 % * 2 70% ~3. 83% °
* % p=0.01 ( ) o CK 4 o
4
18 19
15 12. 1% ~40.3%
20-~22
R (p<0.05) .

23

o 0.02% ~0.16% » 4
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