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Franch. PF) . % 4 18] == m # i it B VR 52 Ak
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Table 1 Overview of sample areas
SILHR PRI RFE &) T IERFAE
Site factor Stand characteristics Litter Soil characteristics
BB HuBE) - ) R
Forest } ‘ WNE  EEE W ) HE AL Dominant tree
community R Wem BE RE #E  Coverage Depth/ FM Volumetric " organic species
Elevation/m Aspect Slope/° Origin  Understory of c‘r)n Type weight/ P matter/
coverage/% ground (g-em™) (g'kg™)
cover/%
o ke
Apﬁ?_r, %S% (Pinus yunnanensis
. 20546 7k 8  RAM 50 70 3 FRTE 1.296 572  26.72 Franch)
yunnanensis ooy
Elet (Thelypteridaceae)
BN Zh
TRAH (Pinus yunnanensis
Pinus . Franch).
A S =
yunnanensis- 215772 pir 11 KA 90 85 8 PR 1.301 5.46  45.53 o
broadleaved (Castanopsis
mixed forest orthacantha Franch) %
RiLiFe
R R AR (Castanopsis
Evergreen- 5 Sy delavayi Franch) .
3 R = )
. f—_— 2430 [ 12 KA 80 95 6 FREEIE 1.284 544  53.66 e
forest (Cyclobalanopsis

glaucoides Schotky) %5




%21

KRBT, e TR AR AR i A IR LB R 69

100 m [P [EEAEHLAS 1 3, S35 HE A% ] e Al PN o
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FE, RA TR RIS s XT, fil4HFllE e
AR, R AR SRR
2.2 RN

TERETT INTEREHOIE | 395 K3 ] SRH T A X 35
FFRESCE:, KRIEAE I 45, SEB R v REAET- 2%
ML, PEEGEIXIEE, R TEREAE | K
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W, E . EARAELECEE, JEARYE LB R
XI5 S r<1mm, 1<r<25mm, 2.5<
r<5mm, 5<r<10mm, r>10mm, 3%
TSR R LB .
232 XEXIAH R LB
(Mz): ¥ BEEREEN, fLB MRS SR
PO B PPN LRSS #, Mz sy, RBHAL
Bl BRSSO
_ Az

A
Kb Mz RRE Z A LB % B Az MR
Z bW fLBR B R A SHIRIE Z A FLBR A £
T

LB E 7 (Dz): fLERJE K 515 &R
HKVEN FLBR A & Z4 2, Dz ik, LB 24 .

Mz (1)

YN
_ logPz
bz = 2IogAz
Krf: Dz BIREE Z Wb m)fLBR R 2 Pz iR
Z LB s Az RIREE Z b FLBR IR
TN AT T 45 5 YR AR 22 TH] 1Y
KFZ (3), AR 3o AZs 8 s T RE

( (—)’i )3—014/44[ _ VV("&&)

(2)

. Wy )
Oax: T HETORE A RERORIAS s o AP
K d 5 d g RSP TRRRS, W (& <d))
RAR/NTF A BRUE; Wo: HIRERAE: Dyp:
CIEENAS 2 S e et Gk s I
2.3.3 ##¥EHH K Microsoft Office Excel %t
e LIACTE, I SPSS24.0 X4 FR AR EE IS
ARG | T B A 5 ABORE 2 i 25
PEFT LSD £ LA IS R 2 22 40T, R
6 24 A RS 7] - J2 6] 9P L IR 430 T A F i 0 2
5, WEMZERKEAE 0.05 KF; Fi Origin 2021
2 | R 43 BT FL IR AIE 5 58 40 W 45 Hg 18] 10 4 6
P B AR T T ER AR IE 345 R FL VR 19

AN
3 H#RE5pH

3.1 EaBUAih R FL B4R AE

341 BEXRILMEEHAE  HEEGIRIUY 1+
FLBRECRARIE (£ 2), HEEIR, fLpEGL;
W] — 7K P50, LBk, FLER SR>, H
Jail R ARSI N A 2257 . s Bk 10~
20 cm LB N 2.5 < r < 5 mm MY LB SR A
%, WEREMMK 30~40cm £2Z5<r < 10 mm
LB EE T 25 <r < 5mm, 3 FAFREER
MY, S AL BB BE R N, 0~
30 cm T EALBR K /NVELL . = mE A R R 22
MR>H G i i k> AR, 7E 30~50 cm ALK
FER AR AR 5 2% I K> 2 A0S ol I AR 2
> FEAAAR

312 EEXRILMEMH B LB IE 4L
AL RAE KFLBRN A A R R, &1 Sk 3 bk 4%
LB B AR, M, LB E (My)



70 Mok B B 5T % 35 %

F2 BWHARILELERFLEHERFLIR EFHE

Table 2 Macropore number and porosity characteristics of soil with different pore size in different forest lands

] . FLBR AR MALBRAE
AR T EIRE Pore width/mm Total porosity/%
Forest type Soil depth/cm
r<i1 1<r<25 25<r<5 5<r<10 r>10
0~10 2722 + 35.36 Ba1454 + 36.06 Ca 309 + 34.65 Cd159 + 26.16 Bc 105 + 6.36 Bc 61.75 Ca
10~20 1092 + 36.77 Bb 961 +42.43 Bb2564 + 48.08 Aa420 + 15.56 Aa 267 + 14.14 Aa 54.19 Cb
P VNIN
Pinus yunnanensis forest ~ 20~30 928 +48.08 Bc 64 +30.41 Ce 960 +47.38 Ab196 + 16.97 Ab 202 + 13.44 Ab 52.55 Bc
(PF)
30~40 634 £29.70Bd 101+4.24Cd 623+43.13Ac191+21.92Ab 124 +12.02 Ac 50.93 Bd
40~50 248 £ 15.56 Be 246 +9.90Bc 269 +40.31 Ae 145 +33.23 Ad 44 +28.99 Ad 48.80 Be
0~10 1363 £26.87 Cb1137 £49.50 Ba 331 +21.92Ba316 +11.31 Aa 259 + 25.46 Aa 71.63 Aa
SRR R R b 10~20  1633+61.52Aa 962+80.61Ab 322+81.32Ca138+37.48Cc 130+47.38Bc  64.04 Ab
Pinus yunnanensis- .
irerelEeves) i) oress 20~30 1064 +7.07 Ac 779 +36.06 Ac 259 +66.47 Bb207 + 70.71 Ab 171 + 50.20 Bb 53.46 Ac
(PMF) 30~40 748 +50.91 Cd 594 + 4455 Ad 155+26.16 Bc215+4.24Bc 166 +2828 Ad 4852 Cd
40~50 450+ 12.73 Ae 350+41.01 Ae 111+12.73Bd 74 +6.36 Bd 60 + 19.09 Be 43.77 Ce
0~10 2223 £ 36.77 Aa1092 £+ 26.87 Aa 465 +23.33 Aa241 +£28.99 Ca 199 + 19.80 Ca 68.18 Ba
J 10~20 1898 +48.08 Cb 730 +45.96 Cb 339 +42.43Bb203 +8.49Bb 146 +13.44 Bb 59.78 Bb
2k i bR
Evergreen-broadleaved 20~30 792 £+43.13Cc 593 +31.11Bc 272+ 13.44Cc182+17.68 Ac 143 +40.31 Cb 60.04 Bc
forest (EF)
30~40 267 £ 32.53 Ad 371+17.68Bd 160+ 17.68Bd 91+ 14.85Cd 63+ 23.33Bc 56.31 Ad
40~50 219+ 34.65Ce 217 +38.18Ce 115+24.75Be 68 +18.38Be 38+ 13.44 Ad 53.79 Ae

K. PF: mEIRAM; PMF:Efa M BHRZSH: EF: SRk, TE; Bl WM £ ez, KSPEEORME B R AL
Bz REE (P<0.05); MNEFRERRARLENAREREZREE (P<0.05) ,F[.

Note:PF: Pinus yunnanensis forest. PMF: Pinus yunnanensis -broadleaved mixed forest. EF: evergreen-broadleaved forest “Mean *
standard deviation”; The uppercase letters indicated that the pore numbers of different forest communities in the same soil layer were significantly
different (P < 0.05). The lowercase letters showed significant differences in the number of pores between different soil layers (P < 0.05).The
following is the same.

WSO A RIS, AR EEE2Z K, ZR AR (1.595) <z pg F I i B 1R 52 Ak
St LHEALBRIZIRE (Dz) Bl A JZ= R 5 o 1y (2.003) <H2kEEMA (2.006 ).

LR LR IR

Soil depth/cm
0~1010~2020~3030~4040~50

Soil depth/cm

0~1010~2020~3030~4040~50
— 2.25

Soil depth/cm

0~1010~2020~3030~4040~50
— — 2.25

2265 —— 225 2.25 2.25 ——
2.00 2.00 200f =|| =|| =|| &|| =|200 200t || &) 8| &l =200
1.75 1.75 1.75 — 1.75 175} | 1.75
150 i%r%l E'E gl B Fliso sl ||z 150 150k || 150

o125 125 8 125} I 1.25 » N1.25-@ & L |15

2 1.00 L 1.00 £ 21,00} —11.00 2 ©1.00} 1.00 &
075 o075 075} 075 075} $ 075
0.50 0.50 0.50 é 0.50 0.50 0.50
0.25 & ||. |o2s 0.25} = 0.25 025} ® & |o2s

ob—Jb L . = g Y | | | SRV} WRRVEL ) AR | PR | R

MzDzMzDzMzDz Mz Dz Mz Dz
2 T FAPR L LB IR 5 R 2 AR

&1
Fig. 1

0~20 cm +JZIRBEN, ASTH] 38 f B AR
7%+ e 22 AR Ak . PMF > PF > EF; 20~30 cm

MzDzMzDzMzDzMzDz Mz Dz
2 A N AR TR SR - S LT 20 B2 1A 2= B R
Characteristics of soil pore density and Characteristics of soil pore density and complexity in
complexity in Pinus yunnanensis forest

FElf: Mz: ESLBURI% R Dz: HIEFLEREIE .,
Figure: Mz: Soil pore density; Dz: Soil pore complexity.

3MMTIRALEEZEESSEXAERTIERENEN

MzDzMzDzMzDz Mz Dz Mz Dz
g A PR P L I 85 8 AR 5 2 P ARSI
Soil pore surface density and complexity
Pinus yunnanensis and broadleaved mixed forest characteristics of evergreen broad-leaved forest

Changes of soil pore density and complexity with soil depth in three forest lands

FLBRT 25 B /A PF > PMF > EF; MiE)ZE+
Herpr, 3 Fpb b 2 R A AR L AL BT T R )
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P 3 FhARHL PR [R] 2 LB A SRR R R . £
BEFLIRA 2 B AR A R S LB & AR, Rl 1)
UREERGINIEIG o 5 2R ] AR 2 B FA el AR TR S bR
(1) Dz B = F SRR, B St ] it ARRN 2= e s
TR AR SR LB ek, FLBRIEAS R
%%, MK Dz fie/ly, KELBRHLEEE /N, FLBR
it —, £+ )22 MFLBRE A AL ok
5, 0~20 cm fi1 40~50 cm + )2 LR & 24
HE SRR IR, 2R/ T 20~40 cm
+2, mRRERL.

3.2 TIEAMS AR KFLBE IR0

321 LEARKSHHAERLAET WS 3T
M A SRR R A RIR G A 2, >2 mm
PR R S A KHE, 0~50 cm P =
Mt A B9 . 71.82% . 66.20% . 36.95%.
21.09% H1 20.22%; = 5 A4 [ - BTR 38 Ak 0~ 50
cm &R K 55.23%. 50.47%. 47.14 %.

40.29% 1 34.94%; ¥ &k W& AR S o o
53.24%. 45.79%. 31.67%. 21.08% F1 14.11%.
TR AR PR R A B e B 1 2 s s b, /IVREAR A
RiEGEM L E2EMAR, >2mm, 2.0~1.0
mm FRAEEER/N, 1 1.0~0.5mm. 0.5~0.25
mm Fli< 0.25 mm 25 /RIS ) A A5 B S B T
B HEIER, FRARER AR RT LA BEER
(P<0.05),

MBI T AR, Ao/, £
HEDL KA BRIK (> 025 mm) FE, =i
0~50 cm FHEHKIK K 92.38% . 90.47% . 84.87%.
82.17% M 77.74%, = B bl B TR 2 PR 0~
50 cm &N 95.87%. 92.17%. 88.02%.
85.47% F179.28%, & Z&R#NHK 0~50 cm &4
9k 96.07%. 93.44%. 88.07%. 85.12% #il
82.59%, H#sr+Z&Ria I RIRS 84 B
4k (P <0.05), BRH LkiEIHk 30~40 cm 4t

EEE >2 mm []2.0~1.0 mm[]1.0~0.5 mm [EF]0.5~0.25 mm [__]<0.25 mm

PN
Pinus yunnanensis forest
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T FARE R AR
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I )2 % Soil depth/cm

LRI
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+ 2 Soil depth/cm
T HORERR S ikt ARVNG FRRE — 2 SRR R k2R 8% (P<0.05),

Note: Column diagram indicates “mean + standard deviation”; Different lowercase letters represent significant differences in particle size

aggregates in the same soil layer (P < 0.05).

B2 AEHARELTETEAIRE RS R

Fig. 2 Distribution characteristics of soil water-stable aggregates in different soil layers of different woodlands
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B e = NZIE LN A i d T 7 SN R N
WE AR A H> B AR, 30~40 cm Hig B =
T ] ARV SR> ] > 2 A A

3 Tl Hiy - 498 P SR A4 3 T A 50 e 3RS AR
PERHIE L 3, HIRIK 4 ( Dy ) Bl )23
/DN, FLASAS ] )2 B B SRR T e 8025 S 1
#F (P<0.05); TP RIRGFWEIN R 1 2

JEE BI04, A R A 2 PAD B E B

(P<0.05), #RMkEZHmM, HE5H5E M
59, HEA 3 A, H LR AR 30~40 cm A4
+ )2 AR A E AR 5 AP R b N, 3R
A+ S SRR S R e dE, H o RAFAMK Dy
R, HARIERE MR,

R 33 Pkt S E R R S R 4E RN GRS RE MR E

Table 3 Fractal dimension and structural stability of soil aggregates in three forest lands

+ZIZ Soil depth/cm

PF-Dy

PMF-Dyg

EF-Dy

PF-PAD

PMF-PAD

EF-PAD

0~10 2.611+£0.003a 2.609 +0.004 e
10~20 2564 +0.011b 2.570+0.013d
20~30 2.340+0.018c  2.338+0.040c
30~40 2324+£0.023d 2.218+0.010b
40~50 2218 +0.004d 2.368 £0.005a

2,541 £0.002 a
2.457 +0.006 b

2.332+0.014c¢c
2.261£0.003 d
2.150+0.012¢

1.436 £ 0.031 e
1.950 £ 0.047 d

6.835+0.235¢c
9.756 £ 0.372 b
11.077 +.0291 a

1.097 £0.003 e
1.791 £ 0.003 d

5494 £0.145¢c
5.505+0.581b
9.372+£0.219a

1.199 £0.041 e
1.960 + 0.004 d

2.647 £0.004 c
4.933 £0.003 b
8.414 £ 0.007 a

e RPEIERR N CPHME £ bHEZEY PR ZEAAMR; PMF: ZpIfARE MR, EF: W&REMAK; NS PRI+ Z 2 ZER R

Note: The datein the table is expressed: “mean + standard deviation”. PF:Pinus yunnanensis forest. PMF: Pinus yunnanensis-broadleaved
mixed forest. EF: evergreen-broadleaved forest, the same below. The lowercase letters indicated significant differences among different soil layers
(P <0.05). D : fractal dimension of soil aggregates. PAD: Soil aggregate destruction rate.

group*

+ 3 PAD 75 R B 5 R R K25,
A 2R, oML PAD K, #4kE
bk 20~50 cm +)2, HHEFIRIRZEH) PAD /),
0~20 cm 2 Fg Fis [ B YR 38 AR # A e M 2B
D DR AR R DA TN R SR A A 7 T R A
T 0~20 cm HehFfaE R .
322 EEMMARASHAEILE L4, 3F
AL BHER AR, KRR & & Bl 1 2 iR
Ty, AR D, F—&4)R, HHETHL
Wbk . PEE 34, TN T 45k 5 kG
P RADEFMHEKER (P<0.05), MHXREGE
0.646, SkrkifrmZ HA LMK (P>0.05),
kg EZEEREERAMLE (P<005),
&R E R-0.676. LA, MFE 40, Bt
EINGE, IR S T dE RN, I
FOARFRE ; 3 PRI, = BB & o T 4
K, 0~50 cm NS 4E(E 53 )02 2= mE P R
RHEZE PR 1.032. 1.025. 1.008. 1.012. 0.999
fi5, HWEEREMARAY 1.016. 1.031. 1.013. 1.048.
1.022 5, e 2 BT SRR 5 L ] bk b P 2%
B LR 2 B RARAT

AR I A I LBARAE RN 3 TR S5 R AH G
SYRTULIE 3, MG, LB S LR

BALBRREE . EALBE . > 2 mm FI RIS BRI R
R4S 2 [ AW B EWIEM R (P<
0.01), X F %%k 0.807, 0.696. 0.813.
0.846, H5kkiAH. 1.0~0.5mm. <0.25mm #
0.5~0.25 mm 1R {4 5 2 22 0] D) S22 0tk 25 149 17 AH
KKFR (P<0.01), HPEREUMIH-0.818, -0.760.
-0.833. -0.782, 5 148 F & £L B B FAb p ] 2
BEMFEMHELR (P<0.05); LR IE
5 1 EHUAR AL B 43 T8 4 500 A 1 2 A G 56 R
(P<0.05),

AL B S R R R AR G A R AR
. PR Dy W AR SeE (' 3), &
S 3R B AR 3 B i 4 — 20 WA 45 R 7% L Bt T 2
FER I 255, SRR (£5), 1.0~05mm
RS o Mz i B E PR, HROE> 2 mm
PRI S, B0 REG518 1.219 F10.645,
AR B 0.5~0.25 mm 15:4% F R 2 ) L B
TIN5 A HTRE R Y R 80R, < 0.25 mm
AR R ) (B2 i E Bk, JLRCh Dy, (R4
FHZ %k 11727, 0.6138, Uil gy, 40
TR ZE A X FLBRZE R SEMAA K, Bl FL IR Bk 20 /Nt
BiATT, TIEZSAFLBR B BB IR, FLER
A1 2% P D
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Table 4 Soil texture and particle fractal characteristics of forest land

femkaeon LERE Soil depth KikL Clay kL Silt ki Sand TIEHUIR S T 42X Fractal dimension
Forest type & <0.002 mm/% 0.002 mm~0.05 mm /% 0.05 mm~2 mm /% Dy,
0~10 1124052 Ae 65.98 + 0.55 Ac 22.81+0.08 Ca 2.731+0.027 Ac
10~20 15.89 + 0.30 Ad 76.63 £ 0.52 Aa 7.480.82 Bb 2.740 £ 0.001 Ac
e 20~30 18.94 £ 0.13 Ac 76.70 + 0.63 Aa 4.36+0.76 Cc 2.748 £ 0.011 Ab
30~40 21.03 £ 0.37 Ab 74.97 +0.30 Ab 4.00 +0.67 Cc 2.754 £ 0.012 Ab
40~50 21.45+0.27 Aa 7413+ 0.86 Ab 4420413 Cc 2.760 + 0.028 Aa
0~10 642£0074Cc  58.74+0453Be  34.85+0.53Ba 2.645 + 0.045 Cb
10~20 761+0001Cc  69.37+0563Bd  23.01+0.47Bb 2,672 +0.008 Bb
PMF 20~30 16.17+0375Bb  64.74+0.145Cc  19.09 £ 0.23 B 2.725+0.012 Aa
30~40 17.02£0.572Bbc  74.18+0.184 Bb 8.8 +0.76 Bd 2.721 £ 0.047 Cb
40~50 18.4+0014Ba  76.65+0.202Ba 6.95 £ 0.19 Be 2.761 £ 0.006 Cab
0~10 6.72+0.071Be  5420£0036Ce  39.08 +0.044 Aa 2.681 + 0.015 Bc
10~20 8.62+0.067Bd  68.59+0.075Bb  22.78+0.074 Ac 2.656 + 0.013 Bd
EF 20~30 12.63£0.047Cc  7337+0.015Ba  14.01+0.026 Ae 27120041 Ab
30~40 1145+0105Cb  6554+0038Cc  23.010.029 Ab 2,628 +0.015 Bb
40~50 19.16£0.060Ca  61.87+0.095Cd  18.97 +0.061 Ad 2.701+0.061 Ba

I RPHIERR N CFHME £ bR REFRRRARELEZEREE (P<0.05); MNEFRNZRARLEN&HA)SBEEEER

(P<0.05.

Note: The date “ + ” in the table is expressed as “mean + standard deviation”. Capital letters showed significant differences (P <0.05) . The
lowercase letters indicate the significant difference of each component content in different soil layers (P < 0.05) .
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Mz >1
Dz 0.8~1
cp 0.6~0.8
0.4~0.6
[SY\=00.807 (Moel1:10.879 1
0.2~0.4
TP 0.979 0.946 1
0~0.2
Clay -0.65 -0.764-0.721 1
-0.2~0
-0.4~-0.2
Sand -0.885-0.845 1
-0.6~-0.4
D #lL -0.676 1 0.8~-0.6
Xl 0.813 X4 0.801 0.958 0.885 —0.667 1--08

2.0~1.0 mm

1.0~0.5 mm

0.5~0.25 mm

<0.25 mm

D 1l

0.02140.387 0.354 0.15 0.304 -0.207

0.306

—0.538)UkcPAN-0.971

-0.0411

0.173 [goReRfe] 0.07 15

RukE)-0.677 -0.851 -0.76

-0.782 glUMkEE-0.832 -0.943-0.907[0.718 oWl

-0.833 glUMEY] —0.91 -0.953-0.954/0.828 NokII4—0.677

-0.905g 0.784 0.901 1

0.846 (N[CH] 0.821 0.946 0.893 -0.75

a4l -0.895-0.957-0.938

1

WOt R gf g g o @ Qw“‘a«\“‘ RSP o™
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e B Mz: HHEFLBRIE %6 ; Dz: HIEFLBRE R, CP. BATLBE; TP: BALBE; Clay: ARi&ar; Silt: #ki&&; Sand: PRI A&
Dy : HHEHLBAMIELER; > 2 mm, 2.0~1.0 mm. 1.0~0.5mm, 0.5~0.25 mm. < 0.25 mm: 5}5:':']%7R> 2 mm, 2.0~1.0 mm. 1.0~0.5 mm,
0.5~0.25 mm. < 0.25 mm Ki&E BB S5 ; Dy HIRAEDE 4% . Note: The figureMz: Soil Pore Density; Dz: Soil pore complexity; CP:
Capillary porosity; TP: Total porosity; Clay: Clay content; Silt: Silt content; Sand: Sand content; Dy;: Soil mechanical fractal dimension; > 2 mm.
2.0~1.0 mm, 1.0~0.5 mm, 0.5~0.25 mm, < 0.25 mm: > 2 mm, 2.0~1.0 mm, 1.0~0.5 mm, 0.5~0.25 mm, < 0.25 mm Water-stable

aggregate content; Dy;: Agglomerate fractal dimension.

B 3 XRABSHELSTESHEMREBXSH

Fig. 3 Correlation analysis between fractal dimension of macropores and soil fractal structure clustering

*5 TEAKMEZFESIERFEMXR
Table 5 Relationship between soil pore density and soil factors

[ F & %/ Indirect coefficient

HAR ) SYE’J?FE?%%%SI _ _ E%_{’Eﬁﬁ%%ﬁ _ -
Independent variable Correlation coefficient with Y Direct acting coefficient X, X, Xs X, Xs Xe _;E.Zgl
X4 -0.754 -0.597 — 0.1282 -0.3035 -0.0018 -0.0188 0.0394 -0.1565
X, 0.028 0.6045 -0.019 — -1.1593 0.8538 -0.2018 -0.0019 -0.5282
X3 0.121 1.219 0.1486 -0.3335 —  -0.7994 0.1703 0.0052 -0.8088
Xy -0.252 -0.921 -0.0012 -0.6063 0.8362 — 0.2032 0.0151 0.447
Xs -0.198 0.232 0.0484 -0.5687 0.8947 0.7955 — 0.0028 1.1727
Xe 0.354 0.074 0.3167 0.0161 0.0853 0.1869 0.0088 — 0.6138

e RY: RFLRRTH %
X6: AT LR

Note: Y: Macropore surface density; X;: Clay content. X5, X3, X4, X5 represent aggregate content of > 2 mm,1.0~0.5 mm, 0.5~0.25 mm and
< 0.25 mm, Xg respectively: represent fractal dimension of aggregate.

2%, BHERSLBRAY R SRR BB, A R O

Xq: KPR Xou Xgv Xgo XsHFER: >2 mm. 1.0~0.5 mm. 0.5~0.25 mmAl< 0.25 mmPA Rk & &,

4.2 FIBEEHMSTAFER X KFLERAI AT

KA F ASRRAE T AR L IELL> 0.25 mm
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Effect of Fractal Characteristics of Soil Structure on
Macropores in Different Succession Forest Communities in
Mid-subtropical Region

ZHU Meng-xue', ZHAO Yang-yi'?, WANG Ke-qin'?, DUAN Xu'?, LU Hua-xing', TU Xiao-yun'

(1. College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, Chain; 2. Yuxi Forestry
Ecosystem Research Station of National Forestry and Grassland Administration, Kunming 650224, Yunnan, China)

Abstract: [Objective] To study the structural fractal characteristics of different successional forest com-
munities in the middle subtropical zone and its influences on soil macropores, so as to provide data sup-
port. [Method] The Pinus yunnanensis forest in the early succession, the P. yunnanensis-broadleaved
mixed forest in the middle of succession and succession top evergreen broadleaved forest were chosen as
the research objects in Mopanshan Mountain, central Yunnan. The methods of dyeing combined with im-
age morphology analysis were adopted to analyze the fractal characteristics of soil and its influences on
macropores. [Result] The number of macropores and total porosity in the vertical section generally de-
creased with the deepening of soil layer, while the number of horizontal pores decreased with the increase
of radius. The order of porosity among different forests was P. yunnanensis and broadleaved mixed forest >
evergreen broadleaved forest > P. yunnanensis forest. The pore surface density (Mz) decreased monoton-
ously with the increase of soil depth, and the pore complexity (Dz) showed the opposite trend. The Dz of
evergreen-broadleaved forest was the largest (2.006), while P. yunnanensis forest was the smallest
(1.595), indicating the higher the community level, the more complex the structure, and the greater the dis-
tortion and variation of macropores. Soil fractal characteristics proved that the soil structure of evergreen
broadleaved forest was better than that of the other two communities. The soil structure decreased with the
increase of depth. The correlation analysis revealed that there existed a positive correlation between Mz
and agglomerate fractal dimension (P < 0.01), while D, had a negative correlation with soil mechanical
fractal dimension (P < 0.05). The contents of different diameter aggregated and agglomerate fractal dimen-
sion had remarkably effects on soil pore surface density. [Conclusion] The soil macropores and structure
will be greatly improved with the succession process, and the soil structure stability of the top succession
community is the best. The research results could provide reference for reducing soil moisture and nutri-
ent loss, thus improving the ecological service function of forest communities.
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