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Table 1 Basic conditions of four forest lands in the study area
AR —_—— o < ;
e i R Wm B LHH Organic  PPIE HAEETT. WAHH
- . o : Canopy Main trees and
Forest land type Origin Altitude/m  Aspect  Slope/(°) Soil type matter/ h .
(gkg™) density shrubs in the forest
= BiFA(Pinus yunnanensis
Franch.). JIIZ(Pyrus pashia
PN/ IN RARU AR L K Buch.-Ham. ex D. Don). B3l
P. yunnanensis Secondary 2158 NW 15 é;ow n vellow soil  11:59 0.73  (Elsholtzia rugulosa Hemsl). #i5
forest forests y (Quercus aliena Blume). JI|EAEA
(Alnus ferdinandi-coburgii
Schneid.)
LRk PR #£111¥A (Pinus armandii Franch.).
5 N [ PN e R ;
P. armandii Planted forests 2 346 SwW 18 Brown yellow soil 74.78 0.75 7 XI(Cyclobalanopsis glauca
forest (Thunberg) Oersted)
L RRAA 1 L%k (Quercus semecarpifolia
Q. RIRM 2904 (i 16 KRB 29.16 0.92 Smith). JtHtA(Lithocarpus mairei
semecarpifolia  Natural forests NW Brown yellow soil : : (Schottky) Rehder). JF#k(Quercus
forest acutissima Carr.)
FHAZ A {HIMAZ (Keteleeria evelyniana
Al Ve N g g o
. R [ Rk Mast.). T #24-R8(Rhododendron
grz\s/telymana Natural forests Lok NW = Brown yellow soil 2 o delavayi Franch.). /NgAT(Myrsine

africana Linn.)
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T NG FREFOR R A A SRR MR R A 22 5 3 (P < 0.05); KEFREFIR [l — M A R Z4R] TSk AR RE ME AT R R 7
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Notes: Small letters indicate that the content of soil water stable aggregates in different woodlands of the same particle size is significantly

different (P < 0.05); Capital letters indicate that there are significant differences in the content of soil water stable aggregates among different

particle sizes in the same forest land (P < 0.05).

B1 #MxRK4F#HfittEkEEERAREEE
Fig.1 Content of soil water stable aggregates in four forest lands in the study area
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Table 2 Structural characteristics of soil aggregates in four forest lands in the study area

MHBRAY >0.25 mmKFE R P EER JUTFHERE  CPHREERER SRR TR
Forest land type R EWSA/% MWD/mm GMD/mm MWSSA/(cm?g™") PAD/% D
PRIEL VNN
P. yunnanensis 93.10+2.11d 3.39+0.30¢c 2.56+0.50d 1.72+0.55a 1.93+1.28b 230+0.14 a
forest
HEALFARR
P. armandii forest 98.81+0.32b 3.33+0.18d 2.60+0.18 ¢ 1.33+0.11b 1483+3.75a 2.04+0.03¢c
VA
K. evelyniana 98.97+0.73 a 3.52+0.16 b 2.83+0.20b 1.21+0.12d 12.66 £ 2.67 a 2.18+0.08 b
forest
B4R
Q. semecarpifolia  96.07 +2.11 ¢ 3.87+0.38a 3.17+0.54 a 124+035¢c 3.00£2.61b 2.31+0.06 a
fores

W NG FREROR F — L R AR S RHAE TR AR AN R AR ] .35 22 57 (P < 0.05).
Note: Small letters indicate the significant difference between different woodlands in the structural characteristic index of the same soil

aggregate (P < 0.05).
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HRN X WSA, MWD, GMD. MWSSA #1 PAD
HISEIRI 2% (P < 0.01), TWiXt D BN (P <

0.05).

*3 MR TERRESTEARGEMINERZFTES T
Table 3 Two factor ANOVA of forest land type, soil depth and soil aggregate structure

£z >0.25 mm/KFRE tE IRk PR E AR JUTPEERE  PEREILRER SRR TR
Index EEWSA% MWD/mm GMD/mm MWSSA/(cm?-g™") PAD/% D
1]
IR 6 766.08" 91.82" 107.35" 41.377 6942.44" 28.17"
Forest land type
e ."*:ﬁ% f 597.69" 429" 7.26" 8.62" 175.76" 6.56"
Soil depth
A x 2R - - - - - .

I x L RIRE 498.81 35.19 63.12 20.86 342.03 2.22

Forest land type x Soil depth

e RPEIEAFE: *RREFTE CGUID (P<0.05); *RREFKEE UMD (P<0.01).
Notes: The data in the table is F value; * means significant difference (P<0.05) (bilateral); ** means extremely significant difference (P<0.01)

(bilateral).
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FAH: SARPOKERE M RS S R R
CERIFFIEFRPRAETEAIC R o ik > 5.0 mm /KE:
EVER RIS RS MWD, GMD S0 i % IE A&
(P <0.01), 1.0~2.0 mm /KFa5E M RIA S S
MWD 4% g # A5 (P <0.01), 5 GMD, D £
I E ARG (P < 0.05), {H5 PAD &£ & 3 IEAHC
(P <0.05), 0.5~1.0 mm /KFa5E Mk H RIA S5
WSA. PAD EM & EAE (P<0.01), 5 MWD,
D S e i A G, 0.25~0.5 mm KFEE
PR BAA SR 5 WSA, MWD, GMD &4 & & i
FI (P <0.01), {H5 MWSSA, D £ B Z 5 W
FIEM L. K< 0.25 mm /KFa & P I Bk &
5 WSA, PAD 2 B A% (P <0.01), 5
MWSSA. D & i 2 IEAC (P < 0.01), FHAHC
FRECRIEN AN [FPR oK Feu P SR A4 B X A SR AR
SEMRFIEAR AR TTRR , BiZ% 2.0~5.0 mm JKFE

PR R R X T AR R AR ZE A AN hE
%% >5.0. 1.0~2.0. 0.25~0.5 mm /K5 5E Pk 5
R EXF MWD, GMD Ry Tmkie K, HHE R EW)
“#XHE KT 0.56; Figk 0.5~1.0. < 0.25 mm /K
FasE P A B AR A vt PAD. D BTk, MG
ZEALAXHE R T 0.64, UL, ARRZK
R P P SR A B 2 A SR AR 5 R e 1 1) EE 5 i)
. AN, BRG] TE
XM, WSA 5 MWSSA, D, PAD &4k i 2
FH5E (P <0.01), MWD 5 GMD. MWSSA, GMD
5 MWSSA L) J PAD 5 D ¥Rl i A ¢ (P <
0.01), VLB LR &R braE FH T PF 0 R AR 45 4
FEIE .

3.2 TEMERFEMT

321 FRREMMIIEMH A ZGEE A HIK 2
AIE W MY AR > 10 mm AL %
#AE 0~50 cm 2Ryt R r, EkER<

x4 ARHMPKBEEFAREGEES TERARGKEHIEX S
Table 4 Correlation analysis between water stable aggregate content of different particle sizes and soil
aggregate structure

AN FIRLZR AR R e 1 I TR

Iii}f;( Content of water stable aggregates of different particle sizes WSA MWD GMD MWSSA PAD D
>5.0mm 2.0~5.0mm 1.0~2.0mm 0.5~1.0mm 0.25~0.5mm <0.25 mm
WSA -0.035 0.164 0.246 0.619” -0.592" -1.000" 1
MWD 0.773" 0.034 -0.639" -0.511 -0.628" -0.183 0.183 1
GMD 0.623" 0.203 -0.562" -0.388 -0.756" -0.376 0.376 0.965° 1
MWSSA -0.284 -0.355 0.200 -0.064 0.931" 0.749” -0.749" -0.711" -0.852" 1
PAD -0.296 -0.092 0.525 0.912" -0.136 -0.706"  0.706" -0.369 -0.235 -0.189 1
D 0.304 -0.216 -0.466 -0.642" 0.466 0.791" -0.791" 0.116 -0.071 0.506" -0.682" 1

W *RIRFE0.05/KF (U BFEM R *RKIRAE.0KF UMD EFEMK. K6[FH.
Notes: * means significant correlation at 0.05 level (bilateral); * * means significant correlation at 0.01 level (bilateral). Table 6 is the same as it.



28 Mok

O %

%5 35 %

1 mm PR R 2 R MR Yt
% 1~25, 25~5, 5~10 fil > 10 mmIK¥4f 5 1%
R rEARL, MR 4 DY@k, ek
B< 1 mm BIeEEAR R EE MR 2 . IR A
T LI BR AR E 0~50 om 340 50 %A% A i i 7
HA—FE, Bl 5~10, > 10 mm 5%

A R, Jetbie< 1. 1 ~2.5 mm [
et At A 522 . WESTIX A 4 Flbfo 3
LIEH e B A —E 225, TR R
AR 2R B3 - S 4 AT 2 i R R e
PRI R L e A By HEE

JKF- 55 Horizontal width/cm

A1 A2

a b W
o o o

Horizontal width/cm

o o

g
2
H_

1
220

B W
o o

20
30
40
e ARk, BARLLFAE;

10 mm,

0 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 50 l

C.HIMAZH, D iBRbk; 5 1~5 FoR LIS E i b s <1,

0 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 50

0 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 50

R
Soil depéh/cm

0 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 500 10 20 30 40 50

1~25, 2.5~5, 5~10 fil >

Notes: A. P. yunnanensis forest; B. P. armandii forest; C. K. evelyniana forest; D. Q. semecarpifolia forest; Numbers 1 to 5 indicate that the
dyeing radii of soil priority paths are < 1, 1 -2.5, 2.5-5, 5-10 and > 10 mm respectively.

B2 #MREX 4 Fhikith T IEAERENACEFIE
Fig. 2 Location characteristics of soil priority paths of four forest lands in the study area
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Table 5 Number of soil priority paths under different dyeing radii of four forest lands in the study area
AN Gt 242 90 B AR S kA o B

Mt A
Forest land type

TRWE

Soil depth /cm

Number of priority paths within different dyeing radii

< 1mm 1~2.5mm 2.5 ~5 mm 5 ~10 mm > 10 mm EE Total
0~10 1063+9.80a 788+353a 239+11.31a 121+566a 78+8.48a 2289 +20.50 a
10~20 261+£25.16b 156+ 12.72b 47+494 ¢ 38+28.99bc 29+24.04bc  530+90.51b
S 20~30 65+282c 93+1061c 101+1.41b 57+2.12b 53 +4.24 ab 370+ 12.02¢
PR /NN
P. yunnanensis forest 30~40 119+353bc 65+4.24d 36+577c¢c 22 +9.94 be 10+283c¢c 251+7.78d
40~50 38+7.07c 25+7.78e 8+212e 3+141¢c 1+0.02¢c 74+11.31e
3 Total 1545 1126 430 240 171 3513
0~10 476 £7.78a 345+9.19a 115+6.36 a 98 + 19.09 a 83+1414a 1115+28.28a
10~20 280+ 11.31b 149+2.12b 42+141¢ 55+4.95b 38+11.31b 563+4.24b
RS 20~30 170+4.24c 156+565b 58+0.71b 53+3.54b 43+424b 479+2.83¢c
P. armandii forest 30~40 157+0.71c  95+3.54c¢c 45+4.95¢ 36 +0.71 bc 16+£4.95¢ 347 £ 14.85d
40~50 121+283d 93+353¢c 26+0.70d 16+1.41¢c 12+0.71c¢c 267+2.12e
HH Total 1203 836 284 256 191 2770
0~10 467 £82.73a 451+79.19a 178+2969a 131+14.84a 108+10.61a 1334x53.08a
10~20 291+12.02b 280+4.24b 86+0.71b 59+0.70 b 54 +3.54b 768+ 12.73b
e 20~30 173+£8.49c 201+4.26 bc 66+1.41b 56 +0.71b 40+9.19 bc 535 + 5.66 bc
HIERTHY VN
K. evelyniana forest 30~40 125+1.41cd 145+4.22¢ 53+2.12b 36+141¢c 34+424c 393+2.12cd
40~50 70+212d 44+13.43d 16 +10.61 ¢ 9+4.24d 5+212d 142 + 24.04 d
S Total 1125 1121 398 290 239 3171
0~10 506 +8.49a 430+1202a 155+4.95a 69+849a 53+10.61a 1212+3.54a
10~20 460+2.83b 296+1250b 123+4.94b 68+0.71a 51+7.07a 997 +2.12b
= WARAR 20~30 372+16.97c 243+9.19¢ 83+7.07c 40+13.44 b 21+283b 758 + 16.97 ¢
Q. semecarpifolia
a—— 30~40 284+283d 184+2.83d 72+141¢c 44+1.41b 30+£9.89b 614 +7.07d
40~50 214+424e 123+141e 30+2.83d 15+2.12¢ 13+£2.12b 394+141e
SH Total 1836 1275 462 235 167 3974

VE: [ B /NG B ORA R L B IR AR B AR 22 = (P <0.05),
Note: Different lowercase letters in the same column indicate the difference in the number of preferential paths at different soil depths

(P<0.05).
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0.01), iR Jepkid %5 MWD, GMD. PAD  PAD. D %A~ 1A B ZE W RRE 45 b5 ELA A
PR EIEARDC (P <0.05), 5 MWSSA 2R &M P, UL HREREARTE A — e R 3z + 4%
FHG (P <0.05), 15 D 2 EEEMCE (P<0.01),  HIRIKZHHEN .,

+ e B R 5 MWD, GMD, MWSSA,

® 6 ARFMIEMEREHES TEARKEMNEXSH
Table 6 Correlation analysis between the number of priority paths with different
influence radii and soil aggregate structure

Yufe b gp SR G 24750 B 3 A S s 42 P A
Dyeing radii Number of priority paths within different dyeing radii WSA MWD GMD MWSSA PAD D
/mm <1 1mm 1~25mm 25~5mm 5~10mm >10mm % Total
<1 1 0.953" 0.783" 0.781" 0.706” 0.968" 0.210 0.414 0424 -0.387 0.304 0.527
1~25 1 0.886" 0.878" 0.828" 0.983"  0.291 0.369 0418 -0.398 0.372 0.517
25~5 1 0.940" 0.905" 0.883"  0.152 0.367 0411 -0.326 0.253 0.557
5~10 1 0.965" 0.891"  0.311 0.246 0.330 -0.331 0.458" 0.397
> 10 1 0.835"  0.391 0.280 0.390 -0.409 0.355 0.304
K3 Total 1 0.278 0.447° 0.482° -0.445 0516 0.622"

332 HABBRYmBAETH IR SN EidE 42T, WSA. PAD. D # M {H A4 xtHE>0.79,
BT ATRT 6 A I RIRZERFIERE AR e T 0 Hrh, WSAL PAD WM A . F 4 3,
YR, MR T A B 1. 20 3MWILAEE  PAD. D #EATEMEXHER K. A 3 A ERET
fE(EY) > 1, BRI 2 50HE N 94.643%, U9 AR XA, >0.8 BFEFRIK N GMD
X 3 N F AT FEASGE S AN [ b - E AT R R S5H (0.955) > MWSSA (-0.930) > MWD (0.875) >
FHERA UGB h 94.643%, (U 5.357% MIf5E PAD (-0.871), BiWIX 6 /> 458 A1 AR L5 #4 R Aik
W, wEERS1H, MWD, GMD, MWSSA #,  #&#Fs', GMD, MWSSA. MWD, PAD figfifith
FF B R0 2 XA, $9>0.87, Hirb, MWSSA T4 T IEDA ARG MIFRAE, XML SE AR ) STk
AT E A E, R8s e[, o ERR,

Bl MWSSA /)y, 4 5P RARLE /BT . 7 E K

RT TEAREENFENERS S0

Table 7 Principal component analysis of structural characteristics of soil aggregates

L 414 Load value 1 T ZE TR EE BTk
Iﬁj@( InitTglﬁ;iﬁef\Elue Variance contribution Cumulative contribution

WSA MWD GMD MWSSA PAD D 9 rate/% rate/%

F G

Principal component 1 0.545 0.875 0.955 -0.930 0.044 0.306 3.156 45.093 45.093

FER52

Principal component 2 -0.793 0.285 0.138 0.300 -0.871 0.796 2.281 32.587 77.679

Em53 0.089 -0.321 -0.247 0.064 0.425 0.420 1.187 16.964 94.643

Principal component 3

333 LEARKZMFHRARZGREXIKS KREK, RUAFEMM R ER AR S HIERR
A W IRV AR CRE AT S, RIERIRIK RS AR —E W OCIRER, HERFR AR
SRR R FIRA, BFRach: HIERIRRSS  BCHE% . Zpn . Rl FEUHEZ M PAD
FRRE = {WAS, MWD, GMD, MWSSA, PAD, B R B R, 405 0.782, 0.701. 0.742,
D}, #ATKECE ST, MIE 3FR.: &A1 JETEMOCHS, Ui PAD X - 8005 B AR A5
PRI ZEARHAEFE bR SO0 BB AR M OCHR R B MR E AW 5 & LLAR M MWSSA Y G HK
T 0.601~0.782, #J{E K 0.672, J& TrhaFsidsR  REGA 0.771, UiHE LR MWSSA S50 1



%64 FERE,

TR I g L s - 8 P SRR S5 X S B AR A 5 )

31

HEAR S BT ) DG - A SR AR S5 A FR R FR A o
4 b + SEOL e BR AR B0 5 45 B R AR S 1 R
TIE 48 5 1 1 35 S K B 5 K/ HE P AR IRy 0.742
(PAD) > 0.683 (GMD) > 0.675 (MWD) > 0.666 (D) >

0O WSA
0.8 -

PR X
AAMMMITIINN

Grey relational grade

A RMHMITntN

0.4

ZHRAR

P. yunnanensis forest P. armandii forest K. evelyniana forest Q. semecarpifolia forest

AR LIRS

| MWD

ERIIIEZN

,$N§N§§&N§

0.660 (WSA) > 0.630 (MWSSA), #>0.62, KHk
BEHEE, UL AR bR R RS AR A
TSRS RS, 5 ESCERM SIS
FA—F

GMD BEMWSSA [0 PDA @b

AT

ST EE
Overall
correlation degree

e LR

B3 #RX 4 Mkt 5 F R &SRR B XEKE

Fig. 3 Grey relational degree of soil aggregate structure of four forest lands in the study area

3.3.4  LIER B Mok IR 0AD A 5T
18 - R R LK 5 00 S BE AR 0 AH B R IR
BRERE, FI RS A BER R EAS ) PRt £ e A1 3R 1k
SEFRFTERE AR AL e R AR AR S DM RAR FE . 4 AR
b A 38 P R AR 25 6 RN AR SE i AR AR A B A T
0.662~0.728, “F-¥Hi &N 0.683, RGHEIMAK
FIEFE A, U0 R R RS R SRR AR
WAL BIRAE R A PMRRAS, PTRBIE 4 FhAk
AR AR 22 5, M e AR G R P AR R 1)
DU ZES, BESR HIEZER RS EYE, AR TR
TG R A AR LE R . 4 Rk 2RI B R GRS B
JHREEEHAN A C HHETY M. 0.728 (mFMMMK) >
0.681 (fLIL#AK ) > 0.663 (& 1LIEEFL ) > 0.662
CEMAZM ), H, ZmmrmilEsERk, &
T REE e, HORZ% 2.0~5.0 mm K2 sE Pk A 8
T FT MWSSA I 25 K T HoAlh 3 Fhbkih, H = mife
MRHLAR 56 72 B 3 K T AR IS . LA AR
b, BRI P R A - SRS R 1 R A AR
SRR, WO RIEALBR AR, AR TR SIS
e\ W g ey & a0 AN N TR U XY Wt gl
A RIR SRR R M, DR, I
M+ EE AR AR R R A6k, B 1 e R
REEM, PHEMECIEIE R, FERGME DM
PR TR

4

4.1

Wik

PR3t S B3 1 35 P 3R Ak S5 A B S M

VSR At h e IR A R i SEA STt PR
RIAR 3G FIRGSE PEXS IEAE T PIRDL . SRR E v S
ritA S, HRERI, ATSIX 4 Rkt
THORFGEMEMIRIAZE W, ORI R AR
bR, ELBERE s N R AR S N
e, x0T R SRS XML B AR S
ERRIESFETIN, IR RIS M TE AR A KA
R S s R R A RIS, /IVRE A SR AR 2
[ SORLGE AT IR ARG A s R I AR L, R
JZ A IR R I s, BEINRE LA
BA, AR 1L TR R ORGP R A wd
AT RERIE Y AR o 4 Fhbk ki fe >
0.25 mm JK g E PR AR & R T 90%, M
WFTE AR A R S AS AR PR ARt
THERIEA WV, V7L R IERAL AL
JBt, AR A RO (8] A e S A IS, 4
S 1T 3R I ) SR RS PR St sE A R
MR L A MBS R 2, MROP2RRLE
Wi 8 Vi 0 7 i RN R, I3 B S LB
HACTEZE P, BFGEIX 4 FlbRorr, AR LA FITE
A A LR S A, HoX 2 Mtkor e
P& 22 A S I RIS R e v — 2. e
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FeE RS RO AU & S KRR e 1 A R
S EEAOG, IR S A MU B R ES VE F mT L
[ w2 1Y A I S 7 e w475 B <N P w2 4
RARGEAFEE M2 1 R TR B R g 2R AL 52, B
BEHEPF R LI, 2R AT e Rk 2
MRFIEAAAE 52, B R IRBE R N, 144
P Mg s ,  ELABRE IS AT 1 LA 52 e
P ZRER, AP RS Z A3,
4.2 HrihZEAIR R SRR IR B N

F5EIX 4 Fpbkh R OL e e, Bl T
Z 1 4gezs () S A AL Se T H B RRETT (BRSE
P POE BRI AR S ) S, AR
KEBBEffEER . MUERENAEE, &
LA PR LS B A ) e PR e, RO R A AR
MRS AR RIS, A AR S M R 22 5 AR
BB EE, BoE /MRy mIRsR (3
974 ) > nEFAMK (3513) > EIlAH (3171) >
IR (2 770), DS REA % 38 MR F U i AR b
TR A S ARE, M, PR AR
SRR RIS 3 A R R, XTI RE R Y
ORGP AR b B 1R 2%, S EUR]—pkb 1 458
PRI BB A —3 BFFEIX 4 Fhbkdb
ek B YL, BaEEPY MR LM, 1
PR DU (L R IEOC eI A B R R RARET TR AS AR
Mo > RERFE M RHL > it ; Zhang SFP7 421, Ak
b A48 e SR Bl - 84 T 2 e shk A, FIUE
M IEOUE R BA RHEAE . HF5EIX 4 Tk RZ
HEfER RN ER S, BELZTHRELE, HiE
R 20 23R 2 R IR RAR SR E TEAr, #hva
1) 3 g 486 N 28 2% 1 3G BT B 6 0 A SR AR BSEPO,
Bl 2 UREER N, A RIS PR R K o
BRI, AR D, X e
AP AR R X R 25 R — B AR LA AR
T gy, KABEEZ, AR TKELIEZ T
E s, HHHERIZAIE Y AEE TR, 1
AP &, JERE Z M RREE ), e+
HEFLBR )3 7 M A ST R AR IR T R, 424 o
FIHTET 2B, A M - 58 rh B A AN R A
ik, X AT REE SR AZ AR - 3B S A i m
BEMRA
4.3 TIEAREEHITATEEREHF T

L F R ARG RTR A DGR ST

FEUA + I TR AR ZE A ) T RSB B AR TR . 4R
LA MR 2 4+ RS, = r AR IR 2 3
Bt BEAKIMEZE, IR RE RSB S
AR LLIFA MR 510 5 A28 H5 it I 3R B A0 AR AN AR 1)
FEEH, BEeLENIAh, IR RIE L
JEEEAR ISR, IR R T I AR 4 KR [
M SCEAR LS Wuest'™ WFFR 281, SET I
DX 3 A A A SR AR S5 4 7 i B . b A S B AR B 3 X
WAL, IR 55 SRR LR
TEFE bR () SRR - J&8 T b A sl s s e e, o,
PAD (B (E 1k 0.742, MWSSA () CEEE
/N, UL PAD fieRE Sz e+ 398 P 3R R 45 4 o) + 358
AR R AR . BRI, PAD &%
W A 398 A SR A7 B AR ol S A . RS RE B, T
MWSSA Jiz i + 58 R AR i i O AER PEAS =, A
T+ R REEFERIE B ik . 4 okt + 35 A 3R
PRES KR SR AR 1) PR 5 Bl 0.683, RGTHK
KR F 55U, LB A R AR S A
Vit gy 0] SIS oot i) ) e s
R CAIIARARAR R ) A5, A2 4 48 5100
by, MRl HE R AMROARAR R BEAE A LI, e
JeEERRIE A, [ RE A A R AR, bHoE
FHEFLBRTASF TR S BEAR BTE A

5 %%

(1) 4 FlobRhb + 58 B AT B A R AR #,
R HARCR - ARILAMK > TIRAZAK > ZRIFAAK >
m BRI, IR SRR Z R | 2R
B 22 (P < 0.05), H-S5A[RPR oK ERE MR
LN EN P

(2) Mt RO e BAT DL, AR L AAARAL
SeES R T AR . L ARAR R
FZHhK, 0~10 cm K2 HIE L+ TEiss, ek
wZ, WA LERER, U R
WD

(3) WSA. MWD. GMD. MWSSA. PAD,
D RERUFHOPEAT H I RARZE A FRAE , 55 ERKE
BoE B KT 0.62, J& TH e, +HEH
RARGEASES M e B AT B BB N 3R

(4) AR AR IS 70 4 RO S R A2 5 1P 2R {4
SEMIFE G B 0.683, RS EEAKIKJE T 55 P
W, R RARGE A AN R AL S AR T B A PR A
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Soil Aggregate Structure of Subalpine Woodland and Its
Influence on Priority Path in Central Yunnan

LU Hua-xing', ZHAO Yang-yi'?, DUAN Xu'?, ZHU Meng-xue', TU Xiao-yun', YANG Wen-yan'

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

Abstract: [Objective] To analyze the influence of soil aggregate structure on the formation of soil priority
path for subalpine woodland in central Yunnan for providing scientific basis for the construction of water
conservation forest, the restoration and reconstruction of natural forest vegetation in central Yunnan forest
area. [Method] Based on four subalpine woodland soils of Pinus yunnanensis forest, Pinus armandii
forest, Quercus semecarpifolia forest and Keteleeria evelyniana forest in central Yunnan, the soil priority
path was extracted by using dye tracing method, combined with Photoshop CS 5, image pro plus 6.0 and
surfer 15 image processing software. The structural characteristics of soil aggregates were systematically
evaluated, and the effect of soil aggregate structure on priority path was explored by correlation analysis,
principal component analysis, grey correlation analysis and coupling degree analysis. [Result] Results
showed that: (1) the soil of four subalpine forest lands in the study area had good aggregate structure, and
the structural stability in the P. armandii forest was the largest, followed by K. evelyniana forest, P. yunnan-
ensis forest, and Q. semecarpifolia forest. The soil aggregate structure was significantly affected by forest
land type and soil depth (P < 0.05), and it was correlated with the content of water stable aggregates in dif-
ferent particle sizes. (2) The preferential flow of forest land soil had advantages. The connectivity of prior-
ity paths in P. armandii forest was better than that of P. yunnanensis forest, Q. semecarpifolia forest, and
K. evelyniana forest. In addition, the number of priority paths gradually decreased with the increase of soil
depth. (3) The content of water stable aggregates with particle size > 0.25 mm (WSA), mean weight dia-
meter (MWD), geometric mean diameter (GMD), mean weight soil specific area (MWSSA), percentage of
aggregate destruction (PAD) and fractal dimension (D) could better evaluate the structural characteristics
of soil aggregates. The correlation with the number of priority paths was more than 0.62, which was import-
ant factor affecting the formation of priority paths. (4) The average coupling degree between soil aggreg-
ate structure and the number of priority paths for subalpine forest land in central Asia was 0.683, and the
system belonged to weak coordination. The coupling coordination degree in P. yunnanensis forest was the
largest (0.728), followed by P. armandii forest (0.681), Q. semecarpifolia forest (0.663), and K. evelyniana
forest (0.662). [Conclusion] Soil aggregate structure is an important factor that affects the formation and
occurrence of soil priority path, but it does not play a decisive role in the formation of priority path.
Keywords: priority path; aggregate structure; coupling relationship; dye tracing method; subalpine in
central Yunnan
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