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Soil Respiration Characteristics of 3-year-old Tea Garden from Red
Soil Region in South China
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Abstract: In order to understand soil respiration characteristics of tea garden from Red Soil Region in South
China, soil respiration rate in a 3-year-old tea garden were investigated with LI-Cor8100 open soil carbon flux
system from January to December in 2011. The seasonal variation and spatial heterogeneity of soil respiration
rate were studied. The results showed that monthly dynamic changes of soil respiration rate in the tea garden
correlated significantly with temperature (P < 0.01). Soil temperature at 10 cm depth could explain 67.79% —
88.52% of monthly dynamic changes of soil respiration at four observation areas in the tea garden. The Q,, value
of soil respiration derived from the exponential equation at different observation areas in tea garden ranged from
1.58 to 1.86. There was obvious spatial heterogeneity for soil respiration at tea line scale in tea garden, the soil
respiration rate was higher close to tea tree base. The spatial variation of root biomass could explain 82.68% of
spatial heterogeneity of soil respiration rate. So, the difference in spatial distribution of roots was main reason for
spatial heterogeneity of soil respiration rate.
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Fig. 1 Schematic diagram of measurement positions
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Fig. 4 Spatial heterogeneity of annual mean soil respiration rates at four measurement positions. Different small and capital letters above column

indicate significant differences at 0.05 and 0.01 levels, respectively.
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Table 1 Correlation coefficient between soil respiration and environment factors at different measurement positions

ML

Measurement position

+45E 10 cm BEANRE

Soil temperature at 10 cm depth

R $T): 3

Soil moisture

RANLSE

Air moisture

K, CO, W

Air CO, concentration

KA

Air temperature

ok

s 0.89 0.14
s2 095" 0.20
s3 085" 0.33
S4 090" 0.24

ok

~0.03 031 0.79
0.16 0.33 0.83"
0.28 0.43 072"
0.10 0.19 0.79"

n=12, roes=0.576, ryp =0.708; " P<0.01, "1 P<0.05,
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Table 2 Parameters of exponential relationship between soil respiration and soil temperature at four measurement positions
ML Measurement position R, b 0w R n
S1 0.61 0.0456 1.58 0.7786 12
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Table 3 Spatial heterogeneity of root biomass and soil nutrients at four measurement positions

XL {2 i Measurement position

S1

S2 S3 S4

R E 4 Root biomass (g m )

A HLB% Organic carbon (g kg ™)

4% Total N (gkg ")

Bilfi# % Alkali-hydrolyzed N (mg kg ")
A% Available P (mg kg )

AN Available K (mg kg ")

C/N 10.55+0.17¢C

15.07 £ 0.81aA
1.43 +0.10aA

102.90 + 30.8aA

696.11 = 111.38bB

245.25 £ 15.05aA

159.60 + 13.70aA

1507.67 + 289.63aA 476.99 £ 26.97bBC 56.79 £12.02¢C

15.24 +£0.78aA 14.43 £ 2.06aA 13.47 £ 0941aA

1.31£0.07abAB 1.23£0.16bAB 1.12 +0.09bB

173.35 +2.85bB 151.85+17.95bcB 141.45 + 5.65¢cB

73.80 = 19.00aA 64.30 £ 30.20aA 63.25 + 38.75aA

77.40 £ 10.30bB 55.15+5.15¢BC 46.60 £ 3.40cC

11.63 £ 0.03bB 11.76 £ 0.19bAB 12.09 + 0.08aA

[T Ja AN RN RIS P RE0#R 22 53 .35 (P < 0.05) Rl '35 (P < 0.01).

Data followed different small and capital letters within row indicate significant differences at 0.05 and 0.01 levels, respectively.
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