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FEEE  DORBR PETE VA 1Y CO, Ve BE MO 2 il % 00 h A B T . 898 AR MO RIS 4, 38 Jk AR AR A b 12 | AT R i A
Wt PRV A RN SRR T R AR 5 AT B SRAS IR T PR B X A S R G A (LB RIS R R LR ) B AR

ARG A AR AR RN S (0] A3 A i Jm) B M R R S5 RERWT - (1) A o b 2% 132 Wl o PR K T 00 30 2 1 5 g sl 2D | B [ 4
3 BORE BRI 2 B RN TR] , T A 2 BEAE AN [ AR T B B 1 78 A 55 R i 2 P8 /0 A — 35, T e i 2 R DU 252 SRS 1) 722 A
B, MK THRBREE T 4B 4 A5 2 50 Bc FE 3 AT AR AR S B e R, M A T 30 0 3 B AIC T R W i 2% 2 ( P<0.05) , JF:
B PR K I 580 B %) 3 o AT 3 K AEUAS [ AR 3 B o U % S e 8 B AR S i I 25 57, MR PR RRAIR 1 358 BLk
WRE, ELREAR IR R B LB PR BRI B W AE N, (2) MR T A RO T AR 25 R G B R 1 23 [B] A3 A A% Ry o X BERE b A A R 1
A BB E 5 R 61.59% , B BEMCK T35 , T 58A HUIREE 5 LRy 70.96% 52 L FH A%, b A2 25 ZR Gl e 4 DL S5 o7, T ok
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Effects of forest fire disturbance on carbon pools of Schima superba forest

ecosystem in Guangdong Province
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1 College of Forestry, Northeast Forestry University, Harbin 150040, China

2 Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization, Guangdong Academy of Forestry, Guangzhou 510520, China

Abstract; Forest carbon pools play an important role in regulating CO, concentration and mitigating the greenhouse effect.
In this study, the Schima superba forest in Guangdong was selected as the research object. Through the adjacent plot
method, the sampling and analysis of vegetation biomass, litter biomass and soil samples were conducted to study the impact
of different forest fire disturbance intensities on the various carbon pools ( vegetation, vegetation, litter and soil organic
carbon) and the change law and spatial distribution pattern of ecosystem carbon pool and its influencing factors. The results
showed that the vegetation carbon density decreased with the increase of forest fire disturbance intensity, but the vegetation

carbon densities of different components were different. The change of tree carbon density under different forest fire
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disturbance intensities was consistent with the change of vegetation carbon density. The carbon density showed the opposite
trend. Under the same fire disturbance intensity, the arbor layer had the largest decrease in the carbon density of each
component of vegetation. The forest fire disturbance significantly reduced the litter carbon density (P<0.05), and the
decrease range increased with the increase of the forest fire disturbance intensity, but the effects of different forest fire
disturbance intensities on the litter carbon density were different. The forest fire disturbance reduced soil organic carbon
density, and the reduction range gradually became smaller with the increase of soil depth. Forest fire disturbance has
effectively changed the spatial distribution pattern of the ecosystem carbon pool. The proportion of soil organic carbon
reservoir in the control plot was 61.59%. After severe forest fire disturbance, the proportion of soil organic carbon pool was
70.96% , showing an upward trend, accounting for the dominant position of ecosystem carbon pool, while the proportion of
vegetation and litter carbon pool showed a downward trend, which was in the secondary position of ecosystem carbon pool.
ANOVA showed that the intensity of forest fire disturbance and the depth of soil layer and its interaction had a significant
impact on soil organic carbon density. The intensity of forest fire interference explained 8.78% of the soil organic carbon
density variation, the soil layer depth explained 70.29% of the soil organic carbon density variation, and the interaction
between the forest fire interference intensity and the soil layer depth explained 8.16% of the soil organic carbon density
variation. The study found that forest fire disturbance reduced the ecosystem carbon pool, and as the intensity of forest fire
disturbance increased, the reduction in ecosystem carbon pool increased. The impact of low forest fire disturbance on forest
ecosystem carbon pool was not significant, while the impact of moderate and high forest fire disturbance on forest ecosystem
carbon pool was significant. The research results provide theoretical support for the impact mechanism of deepening the

carbon sequestration effect of subtropical forests.

Key Words: forest fire disturbance; forest ecosystem; carbon pool; Schima superba forest; Guangdong Province

TR KA CO, M B T 15 3 N R0, A 25 3R et A1 24 5 Btk V-4 Bt 5 1A 2 35 A1 DG 3 Y Al ) R
PR RRAEIA IAVE 52 BRI 22 19 G , BARMAE S RGEaR EAE T CO, e BE Sk 82 i = R0 R $5 HE
TR HRRIC T BE T AS SRk 0 T B O TE | 70 2k R 0 3 0 B LA B ol 2 1 2 07 A 348 il <Ak
AR 7 1 R VR AR . MOCT P38 i 5 A R o e R 7 A Al I RN - ST ML 2 B A A AR A ) DT X
B ARG AG IR R A, MK TR R A Py R AR 2500 B 0 BK 3 R R A AR TR, i
A SRS R G AAT DI BE | 5% i AR AR S ik o Bl i 2

Tolb i Lok, i NS AR J7 =0 B AR B IR R 7 =X R 2 i, 65 iR = SRR B (€O, .CH, FIT N, O
(e FE A3 BN T 40% (150% 1 20% ) 76 K HeE BT T S8 2Bk S AR B8 (IR % <K €O, .CH,
FIN,O BITTHRIK IR R 60% 20% F11 6% ) ), 51 K45 Rl ARSI EE M0 ) 2017 4F 9 A, SE [ B K FE Al
KA (NOAA) FIECHT S /R , KA CO,MREETR 724.6 mg/m’ , 5 Tl #1800 4FHiIF-324 503.0
mg/m” ) A FLIE RS A, -4 S A e 1981—2010 4E 4 {E & i 0.5°C, & 7 8 B3R EE —m g Ay, &I
1951—2009 4E~FEIRE BT 1.38°C , 52 BRI K T8 AR AE S SR ) , P05 I FRAR ) K HEL
KA CO, MR RGE A" G, SEREAED 1% M FRMZ BT A Ik 3.
3—4.3 42 hm® 7P HERI RIS 2—4 P AR T BT R R R A S R G A 7 A R
M) , B8 58 FRMR TR (R B RN R P AR ) | 1) S B HE A B R, LRI R Wi A 75 R e i 25 A AN Ty
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Pl Azt ARG SRR S R G A I PR A A, SR, 7R T AR AR
B RGN, 25 ZANM TR R e 152 0], S S5Ol 2 Ak 34 8 AN e 2, DRI, Jin s ARk T4 X0
PR ZS R Bl s Wi 1) 8 AL oY B 2 p PRI 5 S0 e 3L,
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A A2 e 1 — A A B B T i D AR ) A BRI AL A S 25 A Bk G T B PR IRV, {EL L RTAT bR 400 A=
ARG R WA E AT S B AN R . R, 7RI R T 2 TR S R G
ik P Sl AR B | AR K 00 A 285 2R Gl A A5 ) S 5 WAL BRI 5 B U AR AT 5 ) PR R R
AU 22 S AR TR A 25 2R e R 7™ A 11 28 Ak L R 2 (8] 43 A K6 Jay 14 52 W) A F 5, 6 R T
PRI PO AT IR A 25 R GERR I BRI R, AT AR 0 B PR R e J R X A 285 AR S gk J2 A 5 ) 52 T
R, TR AR 00 BRI 2 52 M R AN T 2R RS B R AR AR TSI AL A 412 (R B S 4

ITAESR , BEA R 1 IR , PR T AT A A T > b I P A A o P 5, JE HAZ i
RAMIFER | I KA, BRIAT R LA B g 52 24 2270 1 04 BRI 2 e AL sl B i PRI 26
PR P2 Bl A 75 R GERE AP IR TC R B 2 MBRE , 7ETTT CO, MR BE M T s sk vy vh A 4 J A 2k
KAPER A S R GBI RRAG IR S 5 B e A TS0 SR RRARAS B X6 R 40 A4 i 107 A B I i
— A, LA/ SRRV 1 5 P AN 5 1, D ] A B AR IR BESRE M S IR . R 5T 45 R X
B R RRAR T e O (MR AL, A PR K I Xk Rl J2E 2 M ) PP A 1A R TR S A R AR P 4
e AL S LRI S S ARARIT JCKER T bRl 4 B TT LA K N 2 A8 B AR I )R 2 A S e bR A BIOR
W RS S AL BRI AN 2 A6 52 ARbR s A R A dl

1 RS

1.1 BT IXAR L

I HRAE WX B TR = MA14% (23°39'—24°07'N,113°17'—113°47'E) , <4t J@ g 3 75 XUIX | F&OK 78
ili , AR K BN 2200 mm, ARSI 20.9°C, DASRZLEE RELTHE AT3E B AT PE O DY OK
fif ( Schima superba ) S [l 75 77 fe 322 0 57 SR Tl ] kAR5 10 0 FH A TR A8 3 ARl TR 2 S B i S AR A 3
FETR S MBI RN, | 7R Fe (A AR 0 B JOMRs TR iR ) )RR A a2 A 0 7 KMty i, R BE o
T BT KRS SR 7 RITEC B A AR A A I A MR P, ) B AR 6 k& 4
1.2 FEMiEE

FRIET AR MK B 2017 4F 4 H 4 H BRI KR K A Ja (AR 53 A RO | 76 A Fif R K583 iy B2 AH 4B A e bk
Ay VEE [ E PR IERE b, [ 2 B A b %) 15 B (R B R AR MO TS — R P AT, B b 1 s 4 R 3 AN [
MY B A TR 53 (R R AE S R GRS ARTE B ULER 1) o BE PR ERR ML PR S 20 mx20 m A9, 1
3AEE, AR EEE R AL 12 o= (3 PRk THRBREE +1 X EFEHL ) x3 AN EE
1.3 Mok TR o

MK YESRBE BRI 5> 3 E 52 SOk AR AR AR KR8 B AE R (REFEAS ) R R BE AR (K T S
AR) A GG ARBER CKIFTESIA) (54 (TR ) S A BRUE , ADRE AR KT P B2 S5 4 ) 43y 3 4
G (FRE R ML)

(D) BT R TIERE, L) R BT P B ) o3 bR i B SEAR (R AEA) BAE AR <30% , A
PR CRIGTENEAR) WA () S <2 m ER)Z  REZR JZ RV 1 )2 B AR AT R ) DR ATH FEAR R
<50% , T IERIZWA DT EE I Z B T READIR

(2) MK P BT PR, M) < o EEAR K B8 R o3 bR o A B AU A (R AEA ) BEFEA it 30%—
70% , KA ((KIFIESEAR) Be s (B3 B RETE 2—5 m, BER ) BAS 2 FIR T8 90 2 09 ZR AR T 4R 9 K3 45 1
KR TTHFE(50%—90% ) , 4R Z A WU SR 552 B R KGR

(3) FEMATH(FE B TIE  H) cEEMCK TR R R B IEAR (FiJEAR ) >70% , RBEAR (K5
TR R AE (TE R ) S >5m  ERZ  FAR)Z FIRVE W) )2 W R AT BRY LT R TH AR R (>90% ) , 15
RIZA DTSR BT A RIR
1.4 AYEifEs

TeARAY AT LLS em AR , $i FARAE A I 3 #RARHEAR X PR IEA 88 B (1 B )
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PEAT T BIBURE . B 2 mx2 m MUK /IVEETDT 3 A BEATHEAR AR W i A, ZE R P AR 1 mx 1 m
BI/MEETT 3 A4S JRA REAR A T3 Ah— R0 MR E 1 mx 1 m BY/DETT 3 4>, H R U RS BRI i A
ffo I R AR BURE A AR EE TS, A icaly [ S g s A TIN5 B iAo | AR A AR R A 25 AR SRR ML A
DLW,

F1 KEARESREFBERBER
Table 1 Basic situation of forest fire disturbance in sample plot of Schima superba forests
T
) : AT /jﬁ . _._ W/ ‘j—ﬁ- Vi i i N o :/\
s HREE #/em 2 I i ﬁFHE W/ (0) {ﬁﬁ {ﬁl”] Wim kR BRI
. [il/a Average (H/hm?) Canopy Slope Slope . . Forest
Plot condition . Average ! Slope o o Altitude Soil type .
Age range  diameter at Stand density ~ closure position direction origin
. tree height ’
breast height
X BRFERY CK 31—35  15.14%3.28 11.25%2.12 1035:245  0.95 15—25 LR ByE 270—305  ARZE AT H
BEAR KT L 31—35  15.14x3.28 11.25:2.12 1035245 0.90 15—25 i FgE 270305 LD AT
HEEMR KT M 31—35  15.1423.28 11.25£2.12  894+127 0.80 15—25 il PR3 270—305  FRLIE AT
FEM AT H 31—35  15.14%3.28 11.25£2.12 56897 0.50 1525 i F 270305 R4 AT

CK . Xt HEREHD control ; L. BRI TE low forest fire disturbance; M KK T4 moderate forest fire disturbance; H; HEMA T high forest fire disturbance;
B R E £33 The data are: mean=SD

1.5 HRER IR S b3

I PEPREAE L PN TR 3 A R, A~ 3] 1 ] 0—10 em ,10—20 cm ,20—30 e¢m ,30—40 cm
40—60 cm ,60—80 cm F1 80—100 cm 43 7 > 1 JZHUFE , B2 RHAHE—4% 500g 2247, 7 1 5L 40 2 AR, 3 10
Sl NGl PO ES Y=t w3l preiew) & Vi s g
1.6 ST
1.6.1 AYsrilE

HRAE Huxley ™" 42 H A9« S A K 5 REaE AT T8 AR bR A2 A W e [ 5 R 5 el UE R B 36 2, K
KX A A AR e 1] 95 0 26 0 e ) T DL 38 3 AR R 6T R A B e R B R K T P ARE A
AR A 186.16,175.95,129.59 1 81.40 t/hm? B | Hh 2R E B AR K T HRAE b 500 RERE b AR LU 43 301 5%
KT 5.50% .30.39% 1 56.27% , R R4 BE AR K TG (IR IE P A=W il 4.75 vhm®  AH EEXT IR R RE T 21.
23% , P MK TIERED A YA 4.44 vhm®  FHECXTRE R R T 26.37% , F MK T35 T 9 A 9 i
4 3.88 t/hm’ , A FL X R U8 T 35.66%

F2 AEARFAEEYEMAFTESOIEFRL
Table 2 Regression equation and regression coefficient of Schima superba forests

Moy 4 7 #2 e RE(R?)

Component Regression equation “ b Coefficient of determination HAB(N)
F Trunk Y = a (D*H)® 0.2131 0.6458 0.8787 30
K Branch Y = a (D*H)? 0.0456 0.6024 0.9125 30
I Leaf Y = a (D*H)® 0.0138 0.6643 0.9356 30
% Bark Y = a (D*H)® 0.0754 0.5124 0.9158 30

D: 4% Diameter at breast height(cm) ; H: )% Height (m)

1.6.2  file 5 5t A
38 B &S T A (MultiN/C3100 43 #7430 ) I A oy AR F- 320 % 520 476.98 g/kg I/ ¥ 91 24k & 12
(462.53 g/kg) FI T EEFES IR SR (R 4)
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£3 HRANFHRIABHRER AEY EWREZECTEIHARMEE  +/hm*)

Table 3 Effect of forest fire disturbance on vegetation/litterfall biomass of Schima superba forests ( mean+SD)

£y Biomass X} & CK BREMCOTHL L MK TR M EEMATHEH
THBE Vegetation 186.16+14.93 175.95+9.07 129.59+10.56 81.40+10.05
P54 Litterfall 6.03+0.69 4.75+0.29 4.44+0.33 3.88+0.27

R4 WATFHRIARFH L ERS BRI CFIEAREZE , /ke)

Table 4 Effect of forest fire disturbance on carbon content of Schima superba forests( mean+SD)

£ Soil layer/em X CK REEMAL L R KA M HEMAKLH
0—10 38.33+2.26 31.68+3.65 23.25+3.69 14.36+3.56
10—20 23.06x1.15 16.37+2.96 14.18+3.18 10.28+2.84
20—30 17.26+1.34 14.35+3.26 11.59£2.59 9.14+1.87
30—40 13.38+1.23 11.68+2.89 10.2421.89 8.59x1.58
40—60 12.11£1.22 11.01£1.82 10.33£2.17 8.152.11
60—80 11.25+0.76 10.112.15 9.34x1.35 8.01x1.27
80—100 10.56=1.56 9.45+1.79 9.03+1.56 7.89+1.24

1.6.3 PRI FR AR B AT T Ik
(1) BAAo7 T AR AR W i ke 2 B
AP (Vhm® ) M 3R AW iR & 1t (g/kg) FH P 2RI, 1000 AR £ et 1 407 48 550 1l 75 i
F (%) MNFRE, AN
C, =M x F_/1000 (1)
(2) B 7 T AR - A A L 2% i
PO TR — 2 A HLIR S BT R A R
SOC, = ji7;><eix<; x (1 -8%)/10 (2)

A, SOC, Fn HHEA PR B (Vhm?) 50 R IR n=7; T, Fm L3RS 2 LZEE (em) , B
1—4 JZRZ A FEFER 10 em,5—7 24 ZAIBRFE R 20 em; 0, 28 S (2 HIEA T (g/em’) ;€. FR
3 AR R AR S (g/kg) 38,% Fm HAKT 2 mm 35 AR A B AR
1.7 s ibr

SR IR 2R 7 25 5041 FE AN [RIAR T 38R BE XoF A A MR R e 85 5 U s Wl 2% 2 B - 38 ML 2% 3 AR 2
BRGNS BCRE R 22 5 ik e/ i 35 25 515 (LSD ) 22 1 LU TR AR I 5 2 AR i 5 %o B b 22 (1) e 2
JEMZES RN ZRT7 220 R AR R TR EE (D) AR R (S) VA K — 34 Z 28 BAEH
(DxS) Xt HHEHHLIRE LR RZM , UL EGEiHadr ¥ i SPSS 25.0 AR A-Ab B, A SO 8 35 K i 8 o
=0.05, H Excel 2019 #KAFF1 Origin2019b 2 il K14,

2 ZER5H5H

2.1 AR HIXTAE  B A 114 5 )
211 FEPR AR

ARAARAE AN [F) 4 3 B % 5 AR BN g Fe R S HER SFEA, H P A B Te AR i & & i KA
523.31 g/kg, HBE AR AR 5 B A /N R 476.98 o/ ke, RS BEVE A B 25 5Ky 485.49 ¢/kg., AT HRAHL#E V- 455
il 476.98 o/ kg, AMTARIREBE A5 2 23k & kA 22 57, B T AR A1 FH o T A I 1) B ) RN —
B, — MM E  ARBTES (TR ARFIEA) ARk & — KT 500.00 g/kg, MAEA TTHB 3 (A ) A & it — /)
F500.00 g/kg, SR AR S kT A AR AR 0
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2.1.2 MK R 15 0

L 1 RTA5 AR P, 3 I8 25 M AR i AR i e 288, 2 B0y 1 BB MR T < v B MR KT < B A
KRR, AT AR BE AR T L BEAR T P08 B R TP R0 X AR b 174 A9 b A 0% sk %85 132 4 531
42.23 .67.56 .91.87 F1 97.23 v/hm?, 5 X} BEAE M AH Hb, 40 B | v B 0 B B8 AR KT P A 1 40 S B AR T 5.52%
30.52% 1 56.56% , AN FL K TP AT AR K TP RE L5 06 B8 22 53 528 (P<0.05) , MRACT P82 T 8 bk
I HBEE MR PEm B SRk | T A2 B AN R T PSR B A28 1k 55 e il i 23 1 28 Ak — 2
(ELAN [ 2 53 (0 s e 88 2 3R NS (], AL 5 4 93 B 8 FE X AR R 208 D IR B B K . AR AR EMR K TR 5
Xof BEAE M A L 35 330 R T B34, A b B R E B MK PR b 22 5 1 35 (P<0.05) 3 FE A AN B Ak 4 5 %
HERE M 22 57 1 3 ( P<0.05) 5 1T FEASR S B AE — MK T35 500 HERE A bE 22 5339 .35 (P<0.05) .

120 120 6

o

8

&
IS

8 8
=+
+9’

o]
o

5

Tree carbon density/(t/hm?)
5 8

Vegetation carbon density/(t/hm?)
N (o2}
o o

Shrub/Herb carbon density/(t/hm?)

RETEY )

Forest fire disturbance

N
o
-9:

o

Bl 1 B AT AT bR 4 e FE R 20
Fig.1 Effect of forest fire disturbance on vegetation carbon density of Schima superba forest
ARG FEFIRON [RIAL 2% 57 5. 35 (P<0.05)

2.2 ARICTH XU MR B

KRRV 75 T 45 B h 462.53 o/ke, /N T A B Broa
SR B i B B AR A% 443 B B o i AR > A >
BOARSPHTEYY  AEW T IR ISR S R B4 5 4R A R
TR HIR A | FOBOE R TE A TR A 1B A B SR A R
SR A i ] RRERIR 2 T R LR T
Y9 WA T AR 75 MR (P<0.05) , I Bk
AR AR R B B A B T

[\S)
(=}
—
—
—

IR E
Litterfall carbon density/(t/hm?)

0.5

VEYIWE N 2.29 vhm®, 555 BEAH EUREAR T 21.31%; 0
NN R
AR T AR S K 2. 14 hm®, 556 R H R I T o
26.46% ; FEEMCK TG4 1.87 v/hm?, 5% BEAH LR
B2 AT AR HEE Y% ER0
iK1 35.74%
23 17,( J( %: ﬁ: % —f I % ﬁ *}Lﬁfj% E:F E{/J ) [ﬁj Fig. 2  Effect of forest fire disturbance on Litterfall carbon
. y ] Iz

density of Schima superba forest

2.3.1 MRS A BLAR  f Shk E i R R

MR T A LR SR SRR, R 3 AT, B EAR TR TR AR A MR
i, HLF 2B INR RS AE /N MK T HRREAR T A AR - 8 ML B, L s/ i 3 I J2 O B I i
BN, 5 A L, AR ARAE SR AR T R B TR B Ak TS, R34 )2 (0—100 em) +
A PR L 7354 145.69 .128.94 1 107.77 t/hm* A7 ELXT R MK TR T 9.25% .19.69% 11 32.87% , #F5E
FH 3 FPAR TP B (F AR TR A BT PR B ) %o AT AR 2 B s i AR R A R IR )R

http ; //www.ecologica.cn



8 4] B F KPR T IRAM R 25 2 GERR I 52 3365

(0—10 cm F1 10—20 cm) , BPEE BEMCA T HEATH EEMCK TP B RRAG T 322 S 3 LIRS % (P<0.05) ,

45 4.

_ —— %1 = T AR
ERUN —o— BRJEMAK TR £ 36} 222 e K T4k
&) —o— AR TR = B H1 AR K T
Ullfﬂﬂ\g 351 —v— EERATH ’é&(\b 30| 7 MK TR
Q 7 Y
408 30} el I
xS =3 24|
= = %4 b a
285 25} 25 /a« a
= e 73 be
&% E 8L T | B ab
=S 20| '] o R | B [y, 2a
HE H 2 Al g0 aaa aaa
g E 12 N | Rl | L | Db 1172 r75a 223a
o 15 ¢ & N | RN | RN | 3 s o Pk
5 = NN N R N | A
2N | BN | A BN | AN | AN |
= & % g ] & g s &8 2 & 8 B8 g
1 I 1 1 I 7 1 1 I 1 1 15
< (=] (=1 (=3 (=2 f=3 (=} (=3 (=3 (=} (=3
+ )2 Soil layer/cm + )2 Soil layer/cm

B3 AT AT L TRV ER N
Fig.3 Effect of forest fire disturbance on soil organic carbon pool of Schima superba forest

J T BRI EW, IR R (40—60 .60—80 H1 80—100 cm) FHE I IR L 2 45 5

232 HHEE LIRS SRR R R

MK TSR EE | R R B B HAH B2 8] i 28 HAE R 5 1 G MLa 2 B2 AR S s2m R R (R 5) o WA
B 25RO SR B | 2R KA B X - A AU 285 B 34 A S, T I R B
T R DL B AR S 1 8.78% , 1 B VR FE M RR 1 338 DA 2 B A8 5+ 19 70.29% , PR K T4 B AN £ 2
JEZ R 28 HAE Fff R T R DL AR 51 8.16% (K1 4)

x5 HAFHEE TERERESEMEAMIEGIBREESMONERSTESHER
Table 5 Results of two-way ANOVA on the effects of forest fire disturbance intensity, soil depth and their interactions on soil organic

carbon density

7 5o YR ¥y

Source of variance & Mean square F P

MK TR Forest fire disturbance intensity (D) 3 500.14 70.62 <0.001
+J2IEE Soil depth(S) 6 2000.81 282.52 <0.001
ZHRZIZE AR (DXS) 18 77.41 10.93 <0.001

2.4 MRAKTPUNS R A A ZR GERR A e HL 2 (] 73 A7 4% SR
E A

AR YIRS A 3 2 AR T A BBl 12 A - 4
AHLER | (H TR B B 2 R A LR 2R 1 ol AR
R IRTARCK 05 AR AR A= 25 2R GUa 3 52 B D i 3
117 2 AR KA PE (AR PORT R BE AR K0 BRI
AT AL, T ELAR W AR T A R
SECR R AR BEAR TP AR 25 AR SR B e e S

MK T B LEHE

LY (O]
8.78%

AR

PRFRR BT, WIS afg ARk TR R T A KRB 53 12.77%
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