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Changes of Soil Active Organic Carbon under Different Planting Densities of Zanthoxylum bungeanum

WU Fu-yu, LI Yuan-hui, WEN Qiang et al (Ganzi Institute of Forestry and Science, Ganzi, Sichuan 623200)

Abstract [ Objective | In order to test the effects of the conversion of farmland to forests and discuss the impact of afforestation and ecological
restoration on the carbon sink/source function of the ecosystem in this area. [ Method ] Taking the prickly ash field planted in Tianba Township,
Luding County, Ganzi as the study area, after returning farmland to forest 3 years later, the contents of total organic carbon (TOC) and active
organic carbon (AOC) in different soil layers (0—-15, 15-30, 30—45 c¢m) under different planting densities (0.5 mx0.5 m, 0.5 mx1.0 m,
1.0 mx1.0 m) were studied. [ Result]The result showed that with the increase of soil thickness, the contents of organic carbon and active or-
ganic carbon in the upper layer were the highest, followed by the middle layer, and the lowest in the lower layer. The difference between soil
organic carbon and active organic carbon under different planting densities was higher than that of the control, and the difference was the lar-
gest under 0.5 mx0.5 m planting density. [ Conclusion ] High-density planting of Zanthoxylum was more conducive to ecological restoration in

the region, improving the carbon sink/source function of the ecosystem, and increasing its industrial value.
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Table 1 Two factor analysis of variance of soil organic carbon and active organic carbon in different planting densities( P value)

AR AR Source of variation S0C boc SMBC ROC POC

+JZJE B Thickness of soil layer <0.05 <0.05 <0.05 <0.05 <0.05

FhE %5 Planting density <0.05 <0.05 <0.05 <0.05 <0.05

+ 2R EE X FhAE 25 & Thickness of soil layer X planting density <0.05 <0.05 <0.05 >0.05 <0.05
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Table 2 SOC content in different soil layers under different planting

densities /kg
Treatment pper racte wer
(0~15 ¢m) (15~30 cm) (30~45 cm)
T, 23.74+0.79 Aa 19.31£1.26 Ab 13.57+0.36 Ac
T, 21.94+0.35 Aa 18.85+0.42 Ab 13.45+0.55 Ac
T, 21.76+£1.52 Aa 18.77£1.32 Ab 12.34+1.09 ABc
CK 14.18+1.12 Ba 13.27+1.03 Bab 11.43+1.26 Be

TE: FIFIARIKR S FREFOR &b B SOC 2t 22 5 . 3% (P<0.05) , [7]
PR/ NE TR % )= SOC & i 28 57 .3 (P<0.05)

Note: Different capital letters in the same column indicate significant
differences in total organic carbon content among treatments ( P <
0.05) , different lowercases letters in the same row indicate signifi-
cant differences in total organic carbon content among soil layers

(P <0.05)
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Table 3 Soil active carbon content in each soil layers under different planting densities

Kb T DOC & DOC content//mg/kg ~ SMBC & SMBC content // mg/kg ROC & ROC content // g/kg POC %4t POC content // g/kg
Treat 0~ 15~ 30~ 0~ 15~ 30~ 0~ 15~ 30~ 0~ 15~ 30~
ment 15 em 30 cm 45 cm 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm 15 em 30 cm 45 cm
T, 91.48+ 67.34+ 48.37+ 563.12+ 444 .37+ 387.15+ 3.76+ 3.12+ 1.97+ 8.53+ 4.95+ 3.97+
0.98 Aa 1.26 Ab 1.23 Ac 2.38 Aa 3.59Ab 3.26 Ac 0.43 Aa 0.39 Aa 0.21 Ab 0.65 Aa 0.63 Ab 0.75 Ab
T, 80.13+ 54.73+ 45.27+ 548.57+ 423.48+ 383.12+ 3.58+ 2.78+ 1.91+ 6.78+ 4.83+ 3.93+
0.85 Ba 1.35 Bb 0.89 Be 3.59 Ba 4.21 Bb 3.53 Ac 0.35 Aa 0.15 Ab 0.13 Ac 0.17 Ba 0.33 Ab  0.32 Ac
T, 69.58+ 51.08+ 39.85+ 527.79+ 417.59+ 341.57+ 3.16x 2.53+ 1.83+ 5.98+ 4.67+ 3.82+
3.26 Ca 2.35 Cb 1.59 Ce 5.32 Ca 3.25 Bb 1.29 Be 0.26 ABa  0.35 ABb 0.17 Ac 0.29 Ca 0.32 Ab 042 Ac
CK 54.18+ 47.53+ 34.33+ 514.83+ 385.47+ 332.1+ 2.87+ 2.14+ 1.78+ 5.85+ 4.53+ 3.71+
2.53 Da 1.89 Db 1.53 De 8.59Da 7.35 Cb 9.56 Bb 0.25 Ba 0.31 Bb 0.12 Ab 0.43 Ca 0.32 Ab  0.31 Ac

T : AP RIS 5B R A A BRI S A HUBR B 4k 22 53 .35 (P<0.05) |, AT R R/ING - RERR 4% 12 S LB & 22 5 2 3% (P<0.05)

Note ; Different capital letters in the same column indicate significant differences in total organic carbon content among treatments( P < 0.05) , different lower-

cases letters in the same row indicate significant differences in total organic carbon content among soil layers( P < 0.05)
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