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Vertical Distribution of Soil Organic Carbon and Soil Basal Respiration in Tea Soil and Adjacent Woodland
Soil

FAN Li-chao, HAN Wen-yan", LI Xin, LI Zhi—xin

(Tea Research Institute, Chinese Academy of Agricultural Science, Hangzhou 310008, China )

Abstract: In this study, the vertical distributions of soil organic carbon(SOC ), water soluble organic carbon (WSOC ), microbial biomass
carbon(MBC) and soil basal respiration(SBR) in tea soils and their adjacent woodland soils were determined to explore the relationship be—
tween soil basal respiration rate and SOC, WSOC and MBC. Results showed that SOC, WSOC, MBC and soil cumulative respiration flux
were all greater in tea garden than in woodland, and decreased with increasing soil depth in both types of soils. Biological activity indicators
(SWOC/SOC and qCO,) in the tea garden soils were also greater than those in the woodland soils. However, qMBC in the tea garden was
less than that in the woodland. Soil respiration rate was significantly and positively correlated with SOC, WSOC and MBC. Multiple linear
regression by “Backward Elimination” method showed that soil respiration rate was affected by SOC>MBC>WSOC in the tea garden soils,
but by WSOC>SOC>MBC in the woodland soils. Soil metabolism was greater in the tea garden than in the woodland soils. The stability of
soil carbon pools in the tea garden was less than that in the woodland, implying less accumulation of soil organic carbon in tea garden than
in woodland. More attention to scientific and reasonable fertilization and tillage management is necessary to maintain soil sustainability of tea
gardens.
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Table 1 Vertical distribution of pH, bulk density and C/N value in tea garden and woodland soils

+ 2R pH {H pH value 4443 H# Soil bulk density/g:cm™ C/N
Soil depth/em 25 [l Tea garden Fiih Woodland %5l Tea garden Fit Woodland Z%[El Tea garden #Hh Woodland

0~10 3.40 342 1.09 1.12 8.18 11.09
10~20 3.28 3.47 1.21 1.13 8.67 10.15
20~40 3.37 3.53 1.12 1.11 8.14 10.69
40~60 3.34 3.61 1.03 1.07 8.69 10.47
60~80 3.50 3.79 1.20 1.21 6.55 11.38
80~100 3.56 3.98 1.29 1.14 8.51 9.98
0~100 341 3.63 1.16 1.13 8.12 10.60
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Figure 1 Vertical distribution characteristics of SOC, SOC density,, SOC distribution proportion, WSOC and WSOC/SOC values
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Table 2 Regression coefficients for soil basal respiration and SOC, WSOC,MBC
%P Teagarden M Woodland
B T2 Model  JTRE R B Coefficient  FrifEiRzE Std.Error P FELH) 5 2 Model THE R Coefficient  FrifEIRZE Std. Exrror P
1 Constant -13.94 11.41 0.346 1 Constant -8.08 345 0.144
SOC 1.92 2.13 0.464 SOC 0.66 0.25 0.122
WSOC —0.64 1.16 0.638 WSOC 0.92 0.34 0.114
MBC 0.19 0.28 0.578 MBC -0.04 0.03 0.295
SBR=1.92(SOC )-0.64(WSOC)+0.19(MBC )-13.94 SBR=0.66(SOC )+0.92(WSOC )-0.04(MBC )-8.08
2 Constant -9.62 7.23 0.275 2 Constant -6.18 3.65 0.189
SOC 1.05 1.25 0.464 SOC 0.48 0.25 0.154
MBC 0.12 0.22 0.637 WSOC 0.73 0.36 0.135
SBR=1.05(S0C)+0.12(MBC )-9.62 SBR=0.48(S0C )+0.73(WS0C )-6.18
3 Constant -6.39 3.38 0.132 3 Constant -12.50 1.94 0.003
SOC 1.69 0.17 0.001 WSOoC 1.39 0.11 0.000
SBR=1.69(S0C )-6.39 SBR=1.39(S0C)-12.50

1::SBR H3EFERITIL ,SOC 1-HEATHLEK, WSOC 137K PRk , MBC U4 HE Wy ik , Constant J5 P 100,
Note: SBR, soil basal respiration; SOC, soil organic carbon; WSOC , water soluble organic carbon; MBC, microbial biomass carbon ; Constant , constant term

of equation.
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