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Table 1 Descriptive statistical analysis of soil respiration for different seasons
A NI R / (pmol/(m? « s) ) Rate of soil respiration
- g/ W/ Y%
Season R /M T A5 5 R K S A ST SH
Max Min Mean CV Distribution pattern

#7Z Spring 3.27 0.93 1.890+0.616B 0.326 IEZ 434 Normal 18.2+0.57B 36.7+0.41
B Z Summer 6.28 1.49 2.860£1.005A 0.351 1EZ5 43 4ii Normal 25.0£0.87A  35.31+2.70
#%Z Autumn 5.34 0.74 1.785+0.826B 0.463 IE#& 43 4fi Normal 17.440.66A 37.6+4.84
4 7% Winter 2.07 0.25 0.815+0.326C 0.400 IEA 434 Normal 9.440.35C 37.7+3.75

RSP RE P ERTE 0.01 K225 % . Note: Different capital letters in the same column indicate significant difference at

P<C0.01 level.
22 FTEMRIFTREHBSNT

TE FH 48 BB AL | BROIR AR Y 45 22 b 2 75 S bR OB
L, FFH GS+ for Windows 5.0 45 112 A4 X 4%
Z A LS I R AT R B A R TR E R
RVBR 25 /NIRRT T 4 S R R R A AL (3R 2)

H 2 2 AT LA L A 0T I o 28 S ok RO 40 1Y T e
FE(RHO ¥ B AR 0.303 b, HAR T 5
F0.680, L & 5% 22 (RSS) IR /N, A T 0.000 9~
0.065 422 [H] , 1h B 35 FH B R ABE 78 g i K055 780 v A 4y
A G A ZE 1 IR,
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Table 2 The parameters of theoretical models for soil respiration for different seasons

T LA Y fl Co H G PGHNL Co/(Co+C) AR A/m R? RSS
Season Model Nugget Co+C Sill Ratio of nugget to sill Range
#7% Spring 18 Exponential 0.328 0.657 0.499 101 0.303  0.006 4
K2 Summer  BRIRBLA Spherical 0.425 1.420 0.299 101 0.750  0.065 4
FZE Autumn  ERIRBEE! Spherical 0.136 0.468 0.291 101 0.685  0.010 6
£ 7% Winter TR B Exponential 0.062 0.228 0.272 91 0.685  0.000 9
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Fig.1 Moran’s I of soil respiration for different seasons
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3 TEREREREZWEFHEHXRH
Table 3 Correlation coefficient of soil respiration and environmental factors
%H tHEEE RHRRE RERE MAYE @ARAYE BAE  HEALRE OBA REH L
Ttems SR ST SH MB FRB AN SP TN SOC
I SR 1
THEGRE ST —0.180 1
+ 88 SH —0.075 0.098 1
MEY R MB 0.143 —0.035 —0.180 1
MY it FRB 0.367 —0.122 —0.103 0.284 1
LA AN 0.525**  —0.468" * —0.082 0.090 0.000 1
T HFLBE SP 0.378* 0.002 —0.150 0.507 0.183 0.250 1
EAE TN 0.255 0.015 —0.051 —0.168 0.046 —0.011 —0.227 1
+HEA HLEK SOC 0.115 0.161 —0.490" " —0.169 0.044 —0.175 0.057  0.665" " 1

o Fl % x 3 RIEARTE 0.05 F1 0.01 KFE W EHF K, *and * * ,denote significant correlation at P<C0.05 or P<C0.01 level, respec-
tively. SR: Soil respiration; ST: Soil temperature; SH: Soil humidity; MB: Microbial biomass; FRB: Fine roots biomass;

AN Available nitrogen; SP: Soil porosity; TN:Total nitrogen; SOC: Soil organic carbon.
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Spatial variability characteristics of soil respiration of Pinus massoniana
forest in Three Gorges Reservoir Area

ZHANG Tao'? LUO Lei '* LEI Jie® SONG Xiuli* WANG Pengcheng'

1. College of Horticulture and Forestry Sciences s Huazhong Agricultural University ,
Wuhan 430070,China
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Abstract Based on the continuous measurement of the soil respiration of typical Pinus massoniana
forest in Zigui County of Three Gorges Reservoir Area,the spatial variation characteristics of soil respi-
ration in sample scale was studied. The effects of factors including physical and chemical properties of
soil, microbial biomass and fine root biomass on spatial heterogeneity of soil respiration were analyzed u-
sing geostatistics combining with the classic statistics. The results showed that soil respiration had an
obvious seasonal dynamics due to the changes of soil temperature among different seasons. Soil respira-
tion had a moderate variation in cach season with a coefficient of variation between 32.6% and 46.3%.
Soil respiration had a spatial autocorrelation characteristic and a clear patchy distribution,and could be
described well by spherical model or exponential model. Spatial variation of soil respiration in the forest
stand was controlled by the biomass of fine root, the porosity of the surface layer soil and the soil availa-
ble nitrogen.

Keywords Three Gorges Reservoir Area; Pinus massoniana forest; soil respiration; spatial heter-

ogeneity; geostatistics

(FTHEHE . HXLF)



