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Spatial Heterogeneity of Soil Respiration in the Soil Erosion Area of West

Mountains in Fujian Province, China

YAO Xiong"?, YU Kun-yong'?* ,ZENG Qi' ,YANG Yu-jie' ,ZHANG Jin-zhao' ,LIU Jian'"*"

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. University Key Laboratory for
Geomatics Technology and Optimize Resources Utilization in Fujian Province, Fuzhou 350002, China)

Abstract : The spatial heterogeneity of soil respiration (R_) is of great significance in accurately estimating the carbon budget in erosion
areas. This study investigated the soil respiration (R_), total nitrogen (TN), carbon-nitrogen ratio (C/N), soil organic carbon
content (SOC) , leaf area index (LAI), soil temperature ( T,) , and soil moisture (W) in 59 soil samples collected from Hetian Town
in Fujian Province. Both classical statistics and geostatistics were used to analyze the spatial heterogeneity of soil respirations and other
measured factors. The variability of R_ and other measured factors in the samples ranked from the largest to the smallest;: LAI >SOC >
TN>R,>C/N>T,, >W. R_was positively correlated with T\, (P <0.01) and with TN (P <0.05), but not significantly correlated
with other factors (P >0.05) ; TN, SOC and T, could be used to explain the spatial variation of soil respiration among the samples.
The results from geo-statistical analysis showed that R was in a medium spatial autocorrelation, with 52.89% of spatial heterogeneity
caused by structural factors and 47. 11% of spatial heterogeneity resulted from random factor; the fractal dimensions of soil respiration
and its interacted factors were ranked as: R, >LAI >C/N > T, >SOC > W > TN the spatial distribution patterns of R_ were similar
with those of TN and T, but different from those of C/N, SOC or LAL. At the 95% confidence level and 90% estimation accuracy,
the reasonable sampling number of R, was 62.

Key words: soil respiration; spatial heterogeneity; geostatistics; semi-variogram function; vegetation types
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Fig. 1  Geographic locations of the study area
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Table 1

Basic situation of test plots

s RERIA BeEE/ (o) Mk/m Wedi W17 eSS RN MEEE/(°)  W/m i Wi
1 A 14 298 i Ak 31 R 11 311 LY x
2 M 8 296 i i) 32 AR 7 322 s it
3 ) SYN 6 312 i Ak 33 )Y IN 12 322 e i}
4 EM 15 324 i [iiiE]4 34 AR 14 302 iy R
5 LA 17 320 T R 35 DEM 7 316 iy i}
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7 fi] A 4 358 o pie[ 37 )Y IN 1 309 e [iiE[d
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10 Jid] it 26 556 s [iE]4 40 YN 7 299 T [iE[d
11 fi] A 41 522 h (3] 41 RMm 17 307 e [iiE[d
12 [N 24 466 i S|4 42 LW 9 287 T [iiiE]4
13 [ZN 5 407 rh it 43 DEM 13 314 L [T
14 AR 14 323 F e 44 R 4 313 i it
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Table 2 Descriptive statistical analysis of soil respiration and its influencing factors (n =59)

HehiD M Al P o iz W BRREU% |
TN 0.03 0.27 0.12 0.06 0.27 -0.98 50. 00 IEA
C/N 1.87 14.17 8.62 2.99 -0.42 -0.68 34.69 EA
SOC 0.29 4.75 1.97 1.03 0.24 -0.39 52.28 IEA
LAI 0.78 6.28 2.37 1.29 1.30 1. 47 54.43 IEA
Ty 5.12 18.04 11. 64 2.65 0. 06 0.16 22.77 EA
14 8.50 13.39 11. 08 1.10 -0.03 -0.13 9.93 IEA
R, 0.43 2.47 1.02 0.40 1.01 1. 89 39.22 EA

1)%&F TN, C/N, SOC, LAL, Ty, W, R, 53RN HHERE (%) . T Heamm/ A . FHEAPIR(% ) . THREFEE. 10em WM + R

FE(C) ., HHERE(% ) . BIIF[ pmol- (m*+s) ~' ], FIA

SOC, LAL, WAHXMAEZE (P >0.05) , FRHAES
R b BRI R R AL R m A R,
R, 5 T, WA RE(r=0.428) KT R, 1 TN(r =
0.209) [IAHE 2250, Ui T, RHIFSE X R, A %S (6] 43
ARSI E KT TN Xt R, Y2 143 A A5 . R
Z It A AT R, FI TN, C/N, SOC, T,y W
HATEA, WA TR M. R, =0.14 +4.037 TN -
0.019 SOC +0.065T,, (R*=0.27,P =0.000) , 1
FERFEW S RRE B R, WAL E23Z TN,

SOC Ml T, FIF2 0, TN . SOC il T,yiX 3 4~ K F 1] LA
ff B R, 2SR AS AL 27% . FI A SPSS 21. 0 #f4idk
A A ST K L5 ) (K- 0 B A3 A B (3R 4) 46
SRR LB AL P A A Py K 1 F2 o3
1(TN, SOC F1 LAL) n] DL f B R, 25 [A] 45 5% 1)
51.07% ARERIREEH T EW5 2( T, ) FFERS 3
(W) o LAy 5l g B¢ R, 25 18] 48 5% (%) 20. 54% Al
12.85% ,3 N E R Rt LU B R, 25 W) 28 511
84.46% .

®3 TEFRMIREEFROEXEERE"

Table 3 Correlation matrix for soil respiration and its environmental factors

TN C/N SOC LAI Ty 4 R,
TN 1
C/N 0.742™ 1
SOC 0.887 ™ 0.803 ** 1
LAI 0. 606 ™ 0.456 ™ 0.453 ™ 1
Ty 0. 062 0. 081 0.093 -0.157 1
4 -0.349 ™ -0.094 -0.255 -0.334™ 0.110 1
R, 0.209 * 0. 110 0. 095 0.124 0.428 ** 0.122 1

1) * FRBEMAKFE0.05; * = Fom BEMKFE0.01

x4 TETREREZWMEFHERIDRER
Table 4  Principal components analysis results of soil

respiration and its influencing factors

% FRSsr1 ERGT2 FERUT3
FRAE 4.09 1.64 1.03
1 Z TR % 51.07 20. 54 12.85
FHBHkR/ % 51.07 71. 61 84. 46
TN 0. 96 -0.02 -0.01
C/N 0. 86 -0.01 0.33
soC 0.93 -0.01 0.18
FHER & LAI 0. 66 -0.20 -0.35

Ty 0. 09 0.92 0.04
w -0.37 0.20 0. 81
R, 0.19 0.85 -0.31

2.2 &I T

2.2.1 7R

5N R, KI5 22 AU s

MARTHET B C/N F1 LAT (9B SR J& T EHL o0 A
(LRPEASERISN R B A i) R - 1 B A5 700 35 i
TRERD A CE i, R, 580, Hrp
TN, R, W LiA R s il . SOC i T, W B il
BV R ERIRASEAL W) 5 A R Ry 45 BB A, R,
F w7 i B AL (LA R A KT 0.7,
Hp soc w9 #80& & HURAIK, 7y 0.704, TN, C/N,
LAL, W I R, 940G RECI KT 0.9, Ui W & s
U] LIRSS Hb R WEBIFSE X R 11425 (8] 53 A7 REAIE .
EEMIEGEME] C,/(C,) + C) ] e ik
RS ZS 8] A M OCRRE. RIE €/ (C, + C) K
JINTT LK 22 0748 F 1) 4 () 1A DGR B R 43l =25
DC,/(Cy + C) <25% J& T 25 0] A 56 1k 55
@25% <Cy/(Cy +C) <T5% Ja T 23 [A) AH Ko v 45
BC,/ (Cy+C) >T5% )@ T2 A CHER ST HFEKS
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Ay,
=

LA, R, MHBEW TR Co/(Cy + C) KRR
#: LAl >R > C/N>TN >S0C > T, >W. TN,
C/N. LAI Fl R 14 C,/(Cy + C) 435 28.26% .
36.75% . 56.03% F147. 11% , FWHBATEA h &R
JE ()2 (8] F ARG , 2544 PR 3R 5 1 1Y 2 [R) S5 o M o3
S 71.74% | 63.25% | 43.97% F1 52. 89, B L5
30 ) i 28.26% | 36.75% . 56.03% Fl47.11% ,
VLA, . A% MBS R X TN, C/N [958
) S BT PEAR 35 =AE H, BEAIL D 28 X6 LAL 925 ] 5
FPEd S F AR, G5k R R LR 2% R, i 25
[B) S MRS i VR A 245 soC, T, F1 W i €,/ (C,
+C) BT 25% , RWIMATEA BORBEEE =5 [ H

B

FHOCAE , 25 ) S o P 1) 28 Ak 32 22 32 25 4 M L3R 1) 5%
i), BEAIL PN 22 5 A A 25 1) S T P /.

23 8] A AHOCIE B (72 FE ) 24 i 72 8 I 1 AH A
JEE —Fpda s, HAE /I R, DU i B2 A 2R
AR EAEZENIE S E L. FHik, 2t — 0
5% R, S R4 2 18] 3 A RS S ARRAiE | 75 22T
HoAR g bk iy ROBE SEAT 4R 1. N3 6 n] %0, 7E B
FEDXERN , RHERPIR R K R PR ) 3 ] H A OC
PRES A B B0 22 5, TN, C/N W28 R T
10000 m, TN BYZE & dx K, 1512 557 m, T, 1722 #
fe/N A4 710 m, BEIASE R, K H 52w R 1 2k
B BREEA W 2.

F5 TETRREMMEFHESTERBIZIEERSE
Table 5  Parameters of semi-variogram function theoretical models for soil respiration and its influencing factors
b R g (H HEMHE Yegr b/ A A/ m PO R EL RS i
TN e 0.0013 0.004 6 0.2826 12557 0. 964 2. 622E-07
C/N 2t 4.1234 11.2216 0.3675 10 330 0. 946 1.830
SOC Bk 0.090 0 0.996 0 0.090 4 5940 0.704 0. 035
LAI 3¢ 0.809 4 1.444 6 0.560 3 8084 0. 995 5.53E-04
Ty BRIk 0.5600 7.6260 0.073 4 4710 0. 899 1. 100
W Eiztid 0.0010 1.5030 0.0007 6810 0.914 0.034
R, =0 0.089 5 0.1900 0.4711 7552 0. 865 1. 45E-03
2.2.2 YR 1.899, 0°F1 135° 5 [n] L /)43 A 53 518 1. 731 Al

6 S R, KI5 e PR A A ] [R] 1 F14 ] S
PET W 4e8. — ek, 28 & 1Y 4 4EBUBOR  Hizs
() 3 A Ak SR A 2%, NFR 6 AT FEA M AT, R,
R I PR (R RO B 7 22 PR AU R B K
T0. 7, RUMATEA BGF 0 0 PERHE  FEAE 25 ] R
FE B ARE. R, KRR R 1 43 AR /MR
N:R,>LAI>C/N>T, >SOC>W>TN, Uil R, A9
23 [R] 53 AT Ry B A%, HAKJE: LA B 23 [R] 53 A4 Jmg
M7 TN 54925 8] 73 A 45 460 fie fi] 1.

AW ST, R, 78 45° 707 1a] b 1) 43 4k {H B
K, ik 1,958, Wk & 90° Uy 1) b B 4 4E {EH R

1. 861, UtB R, 7E 45°77 In] b 1Y 28 (8] 43 A 4% Jei e b
B A%, TE 0007 ) b= (Rl or A i Jm e i . 5 R,
AEAL, TN F T, FE 45° 77 [a] L (%) 25 (8] 40 4 4 JRy fie K
A%, TE 0° 77 1) 1 19 25 [ 43 A 4% Jey o5 T 2R, 150 B
TN Fl T, Wyas [ A X 5 R, B — 3, X —45
WHHX TR 458 —3. C/N Fl LAL 7E
4 D7 1) B A AR YRR B C/N Fil LAL 75 4
AT ) b 28 ) 43 A G5 K B B 4%, X 5 45 1] [
PET B4 BT — 3. C/N FE 45°J5 [n] b 09 25 [8] 43 A
RN E S B C/N TR T 1] b 0 4 A B =
5 R, M—E.

®6 TEITREEFIMETHUEY

Table 6  Fractal dimension of soil respiration and its influencing factors

EEL7 ,%ﬁlﬁjﬁ Y yee dlhias Y Y
4 R 0° 4 (H R 45° 4 {E R 90° 7 4E{H R 135° 04k {H R

TN 1.763 0.810 1.574 0.959 1.858 0.447 1.820 0.430 1.775 0. 680
C/N 1.834 0.793 1.808 0.530 1.924 0.194 1.790 0. 860 1.828 0.672
soc 1.796 0.982 1. 665 0.921 1.813 0. 866 1.962 0.999 1. 801 0. 990
LAI 1. 860 0. 960 1.910 0.429 1.536 0. 995 1.909 0. 607 1. 980 0. 025
T 1. 808 0.732 1.752 0.271 1.905 0.859 1.786 0.791 1.793 0.550

14 1.784 0. 869 1.755 0. 764 1.799 0.515 1.879 0. 469 1.725 0. 635
R, 1.876 0. 740 1.731 0.955 1.958 0.036 1.899 0. 401 1. 861 0. 337
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2.2.3  ZE[ESTARREIE

B2 Sk Kriging J7 {8 1 22 i () 4 S5 0F % K H 5y
Wi R PR 23 (Rl 40 AR e LUE Y, R, 1943 (] 43 A
BN 2%, BAT B BES A RRE S X 32245y
ATFEDFFE DX BRI G 3, AIRAA IX 3222454 AR e AR A
ARALFE. TN F T W RS R, AR ARARL, T
FIPYEBIER 7, AR r s AR LB A A, 31X 5 0 A%k

SIS IE—B. WSS R, AR IR
AL, PE RS, ELA B A BE R O A R AL €/
N, SOC, LAI f5r X5 R, BRI, S {E X E
B AERESE X ACHS, AR X EZAEpE . LA gy
il R, MZS [ 0 Ak Ry 5 TN A T 19 25 18] 43 A
M Sy —3, 5 /N, SOC., LAI iy%3 [a] 3 Aii ¥
JR AN

T meE
i 12,34
i 3.00

e
w023
M fif: 0.04

0 25 50km
[ T
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1
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WA
%041
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i f15: 0.86
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1
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1
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[ W 1%: 5.61 [T M 1% 8.51 1 W %046
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Fig. 2 Spatial distribution maps of soil respiration and its influencing factors

2.3 GIRFEEEHE

7 I R, B2 K LA R B A5 K S Al
THEEE N G R R E RS R, Wbl LLE
R, B HS ) TR - 1Y) 722 2l 22 808K, T e 2 14
FEECH AR 7EF]— B FACE T AR 2280k,
vt E AR R H BN FEAS TR BEAR R 26 0F
B LAY SURE B8 B A K P B S g B .

R, FHA R 7 LAT 19728 5 R 8 Ko
54.43% W (9785 2B /MR 9. 93% (£ 2) A
AE 2 A EFEAKCEH 4 S TR E T, & F5 05 RAE
BEHKAMKK A LAL>SOC >TN >R, >C/N> T,

>W; £3EPRTE 95% B AKF T REESUR 2R T

1E 90% B G ACE NS, 40 R, 7% 90% & {7 K
ST, 4 A TTRE B B BORE SR AN RT 172, 43 11,
5,1 7E 95% EAF/KF T8 5] 247, 62, 16, 8
AREW KRR, LU BRI, R, KR K
IR B G A5 KCE RIS RS FE 09 By 3G i
HH BRI B 1) T

2T SRR AT S Y 2R (0) kA BUE AR
SRR CV Y. OCV <10% B,k BL5% ; @10%
<CV <20% i}k BL10% 5 (320% <CV <30% i}, k
HL20% ; @CV >30% Ik B 30% . MRIEFE 2, TN,
C/N.SOC, LAI, T,. W. R, W72 5 250 5 K
50.00% . 34.69% . 52.28% . 54.43% . 22.77% .
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Table 7 Sample capacity under different confidence levels and estimated precisions
. 95% EAF KA RS 90% TR /K A VRS 1
e 95% 90% 80% 70% 95% 90% 80% 70%
TN 400 100 25 12 280 70 18 8
C/N 193 49 13 6 135 34 9 4
S0OC 438 110 28 13 306 77 20 9
LAI 475 119 30 14 332 83 21 10
Ty 83 21 6 3 58 15 4 2
w 16 4 1 1 12 3 1 1
R, 247 62 16 8 172 43 11 5
9.93% . 39.22% AWMIERFFT X MG BUBPFBCH A B0, M0 S35 BT 45 1 22 ok, B2 JE A

95% M190% Ef5/KFETulh12, 6, 13, 14,
16 . 8F18.4.9.10.4_12.5.

6\

3 g

3.1 IR s ) AR SRR A

- M 1 2 ] AR S M AEAE T4 Bl s ] R
b, FERMAEREIIKE | SO XU
AR R R A A A R e i X
B SR A 201 53 BT L ST IR 1) 25 (] AE S AR . AR
F G H 1 R A7 PR b 1 b A 0T I A 2 1) AR S
PRI,

MK I, i A B B AR R 55
P, BT DAFE I RUBE b 000 28] (%) A S92 A7 A 2 IETJE’J
AR SEE. 1 22 5T 3 W 4 TG Y AR S R B
20% ~60% Z [i] 11 H g rh AR AR /%&
ST 4G ) 0TI 178 53 R A I 1009% 8 T
SRAR S U= 38 55 AR ST A BT SO AL X
2.7 M2 AL N TR A A 3 g 2 ] AR 53 &
5N 28.8% | 22.4% | 19. 6% ; PREEE A
FE4G HARAUTE A A TP HE0F I i) 28 B) A8 S R 4K
4 35.30% ; Cambardella 25" % ¢ FHAE B R S5 11) +
SENEIG BEAT T RFSE , 45 SR & B T A2 3R BEERY
S, A ERP I A8 S R BGA 150% , J& TR 7
PE. BT, I /N ROBE T ) - S i, R A
BRI EURE T 2%, Ay J2 A R R ATLIURE 45

FEXIREE |-, T e AR+
iR A B XS A 52 B M AR b ST I SR R
AR A 2R S vk, BB A0 R IX I L i
Vb P - SR AT S — AR I AR R B
HEOFIR 1) 2 ) AE 5 RN 167.37% 5 5K SUREAF
WRIEKFEZH 7.9 F1 11 H B SEIFI AR S5 R 05y
R 42% | 449 1 59% . A5 A T ) AR S
FHN 39.22% , 5k SURESET (AR 45 R A —

FEF BT R RASTR]. PR, RS Ak 0 3P g,
T B IR 25 S5 M, H ATAR B I AR A
[ RUBE X A SENT R4 53 T 1k 43 AT, 1 R 25 TE A i)
S S R - AP R P T A G A SR I ) B
) S5 SR P A 4 i — A0 M AR
3.2 RPN A (A AR S A S e
FEASTRN (A 23 8] RUEE |, 5% ) - S 0F g 23
PR FEN TR, 78 XN EE [ g 2R
ARG AW (et AR 5, A4
) . A EMZ E W N Y. B
AEUOT ORI SR, AT HILER 5 W) - HEE I 45 ()
AR ) E B R R 3 K e s 1] 43 A 5 e R
Koy ke SOMERENT 8 A HE K 4 S B2 i K R
BRI ZS [B] 3 A () EZE R . ABFR AR R AR
F AR Y AR T AR R 3 84 1 (TN
SOC 1 LAT) o] LAf#RE R, 25 [0 284010 51. 07% 0%
PN R 2( T ) FE S 3 (W) AT R3]
fifBE R 23 [0) 2 A0 HY 20. 54% F112. 85% ,3 > F M40
FIHAT LU R R, 25 0] 722 5511 84. 46% (£ 4) , 5T
NHIBFFE s A —8 . SB— D7, B 3 R
23 () AR S5 1 J5 PR A U 285 PN A TR 28RN A0 A TR 28
T, PAFE R 2 A B 5 2 () AR S A9 ik 4 1, 32
SR RERT | ARRE AR HOIBTEN S PER
AR PR 222 M Joit 2 )R OGP AR A F2 22 I 1A
FEAAFEHEAL . BEELE N R REALIE R 75 AR5
MR, TR &l 5 G E M E
[Co/(Co+C) IR AT. 11% (FR5), [l | - HEngg
FE DX ROEE | HA 452 mm%ﬁaﬁi1ﬁ

Sl

P IR 1~ T B AL PR e () 52 i) = 338 7 1 ) 2 (1) AR
5, 5ET I AE RA—EC
5 X - S HAG BH o ) 28 8] S5 s vk, v {i

DX = EEO A AERIE 5T DX A R P S, 32 2 I IR — i X
SO A BRI 8 B R IR S N A
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W EAMY E S, PIERA SRS K 2(a) ~2
(e) 15 IR X B S b0 WU SO 342
FEXTHE Ry, N 3 A S R ) TP AR B, iz
I XA TITITJR L, K oy e e, RSk v, A
A - e e O A . R X AR o
BENTIRZ AR DX, 2 A X A K L e e E X
R 7K 300 5 75 12 X SR w9 26 B AR A, +
HE AR 2% | AT LA B PR B 2(c) ] TSR
ARG IR Ay T 3w W AT AR X, A B Jit PR i X
LT A FE DX 25 B A B AN SR 52 ) b I I ) 3K
HHED (e AR E S RS2 N T
(R [RIVEFH  E T 52 e - 3380 PRI, 7 22 s LA
S PR 5% - AFEF IR ) 2 SRS, BT LAk ISR IX
- S R v B DX S 2 S X . AR
&t M P FNAT R K 2 52 M XS RUBE | 4 HEnE:
W 2 11437 A E 2 7 ARG 1t R % R X A
K5 TIP3 8] 3 A Z [ A SC &R, FEE R
ASCPT I BRI X AR K 2 5, X [R) 1 22 5=
FEAK M A 1 5 26 8 — R B0 1 3%
W0 3K B0 PR 2%, T2 3 ok s i - R . - R
JEE () AR Ak TR 2 5 i) - SFEE I 2 (] 4347

JE A VF 298 3% B - S8 A 2 IX 3k
FRUBE K B 18] 5 Rl A A 9 I % 23 ] 28 4k 9 3 22 it
DRI 1O-38T (R e T DAY 1) - S0P I ) 55 ) S o
FEGEHERER L. AR LGS 08 ik
Gt oM R U] R (T ) J2 T 2 ] AR
S SR, XA RE S A 9 IXOR T B R A
FeKaEFa | WER R R 10C AL A
XK A A ST IX AR (TN) 5 41
I Ml 4 4 35 T AR G, X 5 PR 1 45 ) B 9 45 SR AR
—3. LA 2 A Oy 5T e R R
THOAESEZWEYNARK, EE, A S8
A e M A 7 T R R M SRR S &R LA
TR IR A 7, Ry SR I R R BT 2 () i)
PRS2 - S0P, 28 b AT XA 4 R R I 57 3]
THERE . FIESRFEZME R, A X
JUBE I 4 S5 07 W 52 i PR 7 14 4 A FH AL AF 9 T
1B, A Rt —25 098 5 k.
3.3 LIEFFIRAYE BERAEECH

RAEECH 2520 NP Kriging 1 {E & 1 )i
. RIS RSB R 2 | 1 RO I 4 (1]
G, SR, TEEF AN E IR, B T A2 B
3 W0y Bt e i B i g R ) I e RO
ARREY. B, & PR Y BORE 3R 06 T A R I YK

AT LR AR A A EEE L. WF+
HEREIR Kriging ff B IR 15, B MERR 1) 22 5 22 pREL
LAY B A A A B b M T R 2 R) AR R Y R
Webster 25 45 Hi | 8% BURS < WA 19 5 22 pR &L
T 22 50 ~ 100 A RAF A, AW G RAE 1 (59 ) 7
FHAEEE XA N, RS AR AR &,
AT LA 3 o B b 1) FHARE AR SR A 1 S A iR G
SR PREETNAE 95% F1 90% B A5 K A%
FETE 90% LA 1Ak 580 1L v iy Ji v i P N TR & B
SKREBCR AT R 48 N 34 A4S, At S RGE T
[ A AT RIS B 250 N A IR BBURE RUBE AT /=7 L
e - T 11 A B ERURE B H e T IORE RUBE A
14 ~28 MF1 10 ~ 20 4, I A & BB B H B
HORE R () 3G R B . A pF5E R, #E 95% #
90% B /KRG FEAE 90% LI I A& LR FEBCH 43
SR 62 ASF1 43 A IR T Ll o Bir i 1 5 34
WO, 2R AT R 2 36 T K,
AR AE KSR Earbrfgske. DL 5 Xt F
W58 X IURUEE | A 3P () & BER PR A —
S 75 AR BERTHFIE X AR SR AL S, AR AL
SRR ST RAE A TR

4 it

(1) R, B2 m N F B A IES ST (P >
0.05) , 5% W iY2s (B 48 5 g T 55 48 40, AR & 48 15
1472 [B) 2% 5 3 Ja T A AR S

(2) R, 5T BMEFEFEMIE(P<0.01),5
TN £ FIFEMAE (P <0.05), 5 C/N, SOC, LAI,
W AR B3 (P >0.05) 5 TN, SOC 1 T,y3iX 3 4>
AT DU R R, 25 AR AR 27% 5 R 3 A E sy
FH AT LA RE R, 25 1A] 72 5511 84. 46% .

(3) R, HA SRR 25 (8] B A O , 2544 X
F AR IR 28 0 FL2s (] 5 5T vk 52 w4 FH AR 245 TN
A C/N HA rp S5 REEE (125 (] H AH G, g iR &R
X HAs RS R R EH; LA A h SR g
(1472 [B) AR DG , BEHILFR 43 % 325 (0] S5 B M e 4 &
AEH; SOC, T Fl W HA &y B A =5 (6] 3 AH OCHE,
SERPEDR R X LA ) R A A = EH R, B
SN R AR AR L b T4 710 ~ 12 557 m.

(4) R, Wz ks R 2 4, LA W
BEHL AR RRAE o (B X 32 B A0 A3 A6 A 5T X A 3 Fn v
T AAA X = oA AR R A AR L, Hezs 8] o A A
Ja5 TN AT, 8 —2, 15 C/N, SOC Fl LAI
NGE
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