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Effect of Different Forests on the Soil Aggregate Stability in
Xiaolongshan Forest Region of Gansu Province
CUI Xinrui'?*, ZHANG Jialiang'?, WANG Yunqgi'?, WANG Yujie'*, WANG Xinhao'*
(1.Jinyun Forest Ecosystem Research Station . School of Soil and Water Conservation »
Beijing Forestry University » Beijing 1000833 2.Three-Gorges Reservoir Area (Chongqing) Forest
Ecosystem Research Station, School of Soil and Water Conservation s Beijing Forestry University, Beijing 100083)

Abstract: In order to reveal the effect of different forests on soil aggregate stability in Xiaolongshan forest
region of Gansu province, three typical forest stands (Pinus tabuliformis, Larix kaem pferi » Quercus aliena
var. acuteserrata) were selected as objects of study. The fast wetting (FW) method in Le Bissonnais was
used to determine the mean weight diameter (MWD) of soil aggregates in different soil depths (0—10, 10—
20, 2040 cm), and the effects of soil physicochemical properties (soil mechanical composition, SOC,
CEC, pH) and root characteristics (proportions of fine root and very fine root, RLD, RMD, SRL) on soil
aggregate stability were further studied. The results showed that the stability of soil aggregates under
different forest stands were ranked as Quercus aliena var. acuteserrata > Pinus tabuliformis > Larix
kaem pfer. Stability of soil aggregates of different soil depths were ranked as 0—10 cm>10—20 cm>20—40
cm. According to simple linear regression models, the soil characteristic factors that contributed the most to
the MWD of soil aggregates were CEC (R*=0.55) and SOC (R*=0.54), the root characteristic factors that
contributed the most to the MWD of soil aggregates were RMD (R?=0.60) and RLD (R?=0.45), and there
was a significant positive correlation between soil aggregate stability and the four factors above. Overall, soil
aggregate stability differed in different forest stands, soil aggregate stability decreased with the increasing
soil depth, and the factor that influenced the stability of soil aggregates the most was RMD.

Keywords: soil aggregate stability; fast wetting; typical forest stand; root characteristic; soil depth
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1% (mean weight diameter, MWD) fif &= 1 3§ [# 5 {&
FaE M . MWD s, 2om B R AR A e, +
HEA LA (soil organic carbon, SOC) & + HEH) & %
o2 — AR TR LS T I SRR,
AT 5T 1 A R AR R e . LI TS i
(cation exchange capability, CEC) J& + 3 I [ 32 #
R BH B8 - 7% s S i X R 1 % vh e . 4 p A
RIEFEMRE SOC.CEC, - HENLA A %5 + 5+
AEACFRAE X 52 T b b 5T 2 R0 U 2K A AR R AR
HAEEE L,

52006 - 9 A SR A RS M 1 TR R O8  RE B S AL
RRFFEAFAMNBE Z, AR KRB AHY R R
T TE A N TR AT S A L JILE o W I 4 ) o A
45 LIEP AR M4 & IR SRR E M. BEE BT
TR R K % FE (root length density, RLD) (4R
Jii & % ¥ (root mass density, RMD) T H MR K (spe-
cific root length, SRL)Z$8 45 H #¢ FH T S BLAR R 4
L3 5 L HERRAE 095G 2 o (EAE W) AR 2R ) o AT 2R
TRASE M VR FAT) A7 8 S i, B AR IS8 45 1 L 42
P 1~2 mm MRX R IS5 B0 A Pk
A R B AR O 3 5 0P — BN R AR
R ZR B0 - 8 PEDRL 25 40 19 P BE 32 =Rk T <1 mm
AR, P, O TR R R AR 4 598 P SR AR AR E 1
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VAN A N A e A ES i 7 W N e P - AN

TEAT v g b DX B Y K R R SR AR X AR R AE
ZINBIE LR DX T J 1) AR AR OR3P FIRR ARAE B A2 T/, R
W42 v PR DK A AB B 5 R L SR AE R AT /B 1L Ak
M AEZS KR 3 B op R A AR R R e R
RS R, - P R AR FS E TR S AR TR 1
R UIAOC , H 22 B+ J2 DR By A% . S IR
AFRTE A BT M 52 e R AR F 53 ok 328 BB/
B Ll AR DX A 3 o i 0 bR 0 338 S o 42 oxf g AR A
TIEFIAR 22 1 R A8 B 2R 47 50008 DU o A ge 340 1 s bR 43
RN A 2 T B She A 5T 48 DA SR AR R i P o TR R
B E BT AR ) Rl A 0 PR 2R X AT R AR E A 1 S
DU S /NBe Ll AR X 4 5 7K B P 5 A R SR AR B I
R E PR A
1 B X HESE

WF5E XA T H N 4 A8 w3 A /N BiE Ll Ak DX (105°
54'—106°40"E,34°24'—34°33"N) , s &b F& ¥ 75 It Hh
PR AZ FUAL PR SR B R AL SR SR R AL 4R
PIRIRT7~12 °C L AERF K & 460~800 mm, [ [ 215
PEASAL % AEZE K B 1 420 mm, ¥ 0.36~0.45,
TR Al S X Ol s -, 2R RSN 40—60
cm s - 38 F K A FNA AL E R B . B BR AR T A
W BB MG BE (Sageretia thea) ., i L) F (Coto-
neaster zabelii) .55 2% (Spiraea salicifolia) T
BEBk (Cerasus clarofolia) . B (Euonymus alatus)
G H A iR ART M B E SR AT (Lespedeza
bicolor) . B [ W (Acer maximowiczii ). 55 2% 2§
(Spiraea salicifolia) 55 , WM AN PR A5 H 32 2 A 5 M
F (Elaeagnus pungens) . i% # (Forsythia suspen-
sa) i FEM (Helwingiajaponica) . ¥ (Euonymus
alatus) %,

B EHLARAE LR 1,

x1 REMERERL

T B N Mo 4K/ YR/ e R/ T T
*m Bt e n ) BEWHE D wgm W#/em

I N Tk 1658 21 FH 3% 0.86 36 14.1 16.53

MRV 11 N T Hk 1640 22 A 3t 0.87 36 15.7 17.49

111 N 1636 19 BH 3% 0.87 36 14.4 16.98

I PN YN 1672 21 2k [ B 0.85 33 12.6 13.09

(BN I KR 1666 22 ¥ B 0.83 33 13.1 14.37

111 KRB 1678 20 %9 3k 0.84 33 12.4 13.62

1 ATk 1691 23 FH 33 0.84 32 8.6 10.34

B R 11 PN 1682 21 FH 35 0.85 32 9.4 12.15

11 N LAk 1685 23 2 BH 3 0.85 32 9.2 11.58
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2019 4F 6 J FAJTEH A /NP D AR IX N 4% H
ASTE RS B AR IIAA R 10 m X 10 m AR HLAS 3

Qb AN FE b Y REBLIE P 3 AbRE A T BR b R S
I3 R FHRAE A 10 cm X 5 em (B BE X #2) BRI AE B
F 4R 0—10,10—20,20—40 cm &b JFIR - FE 2
5300 em® FAE AL PR BT 3 A7 . [ B 7 5 A b
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PEBEALE I 3 AbFE A, LIAH R 7 OR 42 55 it 4,
T 00 AR R RRAE 8 R R AR AP Tl Il S
B R B A AR e W e, P P IR R D AR AR
<2 mm B FTA AR L FAE 1 mm A9 T B A kK
e TR BT R AIARTE 4 °C BRI ZE MK R A7 12 h
R F KA R E R RS TR . HA H R Bk
Y G FIREY SR G E R, AR T 14
Jei s — R4y EAREUYE AR H R A A <<10 mm
14 = B, FH T - 8 35 A B 1 o A 5 B — R4 R
i 43t 3~5 mm A% A AR F T 50 B R AR R
ENE. BEAT 2019 4F 6 A KA ik oe 5.
22 THEARGKBEEH

K LB(Le Bissonnais) 307 ) 22 + 458 (4] 8% {4
R Mk LB 02 o B0 fR) B WA, T
fiff et = 48 AT SR AN T) e IR AL A 8 O i . AR IR ST
K PR VI 7 Ab P (fast wetting test, FW), iz A3
RSO3 [ T 45 14 T A S5 A1 - 396 141 3R A e 1 o .
W T R AR R 3~5 mm TIERIRK (A 5 g
A7) AE 40 CF T4 24 h, ¥ B B AR = A 50
mL 258 F /K 5 min, SCHE B 4y R IR IE 5 5 21 il
JIRA 95 % LAY 50 pm B T b FE0E K LUE &
MR (4 em) AT RS IR EIR 5 5 WK, B Uk HLAT AH RS
HCEAFAI 1 o), WOAR IR b R4 0 3 AR K
JETE 40 C FHE R T4 48 h, R 51 A 0.05,0.10,
0.20,0.50,1.00,2.00 mm 6 >4 2% (1) %5 5 % 4 3 A
RAUKIEAT T 0. P 5T B 4% (mean weight di-
ameter, MWD) &~ + 38 [# RARFa & M, BN 43 J5 B8
PR B A A R R T A BT DA 4B 2
AN G5 T S0k A2 ISR A, MWD B 6 7 FY 1A 58 44
o PSR4 MWD<<0.4 mm 275 A B4k k% A~
FaE . MWD 4 0.4~0.8 mm 7 W BIAKRNFE,
MWD Jy 0.8~1.3 mm 7 B RAK P E R E, MWD
H1.3~2.0 mm FxRBEBEEFEE,. MWD>2.0 mm
FoR A RBIEAE R e . MWD B & R .

MWD:léx,wi 1)

X, ARG R R LA RIR A E R
(mm) 3w, NIFAYJE S @ b2 1 9 R AR i 1 e
B AT R B 00
2.3 tTEEAMERNE

- HEHUAA R PO R FE 2 AT A0 A s + 5 HL
JOR: FH R 5 R B0 A I I 5 498 PH 2 3 4 iR FH Rl
PRl e s ) pH - 5E 118 pHL K HR 2.5 1797,
24 REMERUZE

BUB AR AR <<2 mm B R IES T
L OFETIR AR L2 R00K, SRR R SRR TE R

FEAR DI AR (L, em) FPFIIRRAE (mm) AR R 5O
2 29 <<0.1 mm AW AR (very fine root length,
VFRL),0.1~1.0 mm } 4048 (fine root length, FRL),
FHEHARRTE 60 CrytAa bt T FRER R T i
I B A Y TSR K% B (RLD, mm/em®) (AR BT
% (RMD, g/cm®) FIHAR K (SRL, mm/g),

L,

RLDZW 2)

RMD:& €D
V,

SRL:i 4
W,

AL, WRAEKE (mm);W, WRET T (g);
Vo A EFEB (em®) , B — A [F )2 B I ECOF 1
i T Fr b .
25 SWAEEHELE

KHBRZE 7 205 (One-way ANOVA) i &
/N 3 5 ¥ (least-significant difference, LSD) £ 4
T IEPE T MR BRI AR =R, REKTE R P<L
0.05, ¥4 % 3L A 53 BT 8 AF 15 Excel 2016 A SPSS
25.0 BAFSE L R A Origin 2018 B {4241,
3 #5550
3.1 TEARGREEN

BT AT RAE A (AR g3 - 9 A SRR AR G A7
TE IR 35 25 5% (P <C0.05) , HL B £ )2 U B 38 , £ 4 1A
RIkfa et R M EE ., R Le Bissonnais'™ # H
B G b e, 2 E N 0—10,10—20,20—40 cm
IR (DA HAE MR L )Z P ARE R
AR FAE (0.33~1.18 mm) ; (2) 7E M A Fk + 2
FERAE BRASE (0.73~1.97 mm) ; (3) 7E 46 14 #R bk 1
FEih EERE B AR R R E (0.83~2.07 mm) ., EK
Bk 3 TR A3 v - 48 P R IR A R 1Y 2 B A AR AR
(1.300.53 mm) » FH PR H B o T FA AR (1,28 +
0.54 mm) FIER G PR 48 25 19 H AR ¥ i A8 AR (0.7 0.4
mm), H 0—10 cm +E HIEH R KREEH B ES T
10—20,20—40 cm(P<C0.05) (£ 2),
3.2 FAREMS TEEA RN REFT

ANFEARSF T B 0—40 cm )2 v 49 ks 26 44
DL R IT o L TR i K (56.42% ~81.25%) , ik &b
HE(4.19% ~37.41 %) , FiR T o b HE /N (6,17 %6 ~
14.56 %), Hob, H A ¥ ik A3 bR B9 250k F- 35 & &
(7.74£4.06 %) i ZF K TS AR (11.76 £1.95%0) Al
B AR (12,41 44,55 %) 1 PR H DR 5 5 (28.17 +
23.21 %) & B T AR (13,02 +7.20 %) F B ok A%
M(14.45+£12.99%) ., FE )2 WAL, P
ZH R IE A B B A (3 3D,
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0—10cmt &
25 F gy 10—20 cm+ 2
20—40cmt 2
g20
PRER - ) Aa
5 AT A
S 1.0 o
ko]
g
e
0 | RRessy 1 J

A PR H 2 7% i 1A & 8115 #R Ak
T AN RS 7R R R M R A AN )+ )2+ HE AR ) 22 5
FH (P<C0.05) s NF/NE - B R A W) 42 2 A8 [ AR 43 - 4 A
R A ) 22 57 i 3 (P<<0.05) .

H 2 3 AT %0, 3 bk 4+ HE A R K SOC Tt i 2
265 (P<C0.05) s N KB /MR A AR L H A 7% it
FAMR BV AR AR, HZ A 010 em B )2 T, Bl
T Z R I . 3 Bk 4> 13 CEC Fi pH 3
FETE R 3 25 5 (P <C0.05) , Hovh 81 85 B Ak (18,04
5.27 cmol/kg) FIVMAA PR ) CEC(16.644+4.16 cmol/
k) & = T H A 44 (11,62 + 2,27 cmol/kg)
(P<C0.05), M1 T RHES F3C i B RE 08 4 20 2% vh + 1R
AR5 BRI T DA R T P bR 18 pHI(6.8420.91) A
P Rbk L3 pH(5.0740.55) B3 & T H A 7% 4 Ak

B1 FE#STEAEEK MWD 43 pH(4.4240.68) (P<C0.05),
x2 AEHS TEAREE MWD
TR EHA MWD/ mm
R /em ‘ — e

HE VA N H 7 9% A8 Ak B R AR T {E F/P
0—10 1.9740.21Bb 1.1840.24Ba 2.07+0.29Bb 1.6540.69B 11.85" "
10—20 1.1440.18Ab 0.61+0.21Aa 0.99+0.14Ab 0.91+0.46A 7.02"
20—40 0.73-£0.14Ab 0.33+0.06Aa 0.83+0.09Ab 0.59+0.32A 20.65° "
baffE) 1.28£0.54b 0.70%+0.40a 1.3040.53b 4.71"

TE 3 8O O T 2 AR 22 5 R ) RS TR A (R M a3 AN T L )2 b VAT A ) 2% 7 W 3 (P <C0.05) 5 AN Tl /N5 2 g 3 7 A ) L )2 AN [F]

MR AT A HE R AR 0] 25 5 B 35 (P <<0.05)

R3 ITEHEEXREAER

Ly 12 sOc/ CEC/ HRL B B/
He A I /em (g+kg™")  (cmole kg™ ") vit (0~2 pm)/mm  (2~50 pm)/mm  (50~5000 pm)/mm
0—10 64.58+35.08 19.15+3.84b  6.710.95b 12.15+2.23 77.09+5.08 10.7647.26
10—20 24.3546.26  17.19+2.96  6.7720.97b 12.53+1.79ab 77.39+1.23 10.08+1.96
AL 20—40 14.01£5.01  13.5843.27ab  6.92+1.09b 10.48+1.65 70.5347.16 18.99+8.59
¥g 34.31+29.54  16.64+4.16b  6.84+0.91c 11.76£1.95b 75.2145.55 13.0247.20a
0—10 42.75416.20  12.3940.57a  4.5440.75a 6.17+5.65 56.42427.85 37.41+33.47
10—20 19.0544.88  11.92+3.70  4.39+0.86a 8.824:2.40a 72.60+12.13 18.58+14.44
H A & it A b . - .
20—40 11.4943.31  10.5641.56a  4.3540.59a 8.2544.19 63.22416.38 28.53+20.26
¥IE 24.43+16.56  11.624+2.27a  4.42+0.68a 7.74+4.06a 64.08+19.31 28.17+23.21b
0—10 38.81+8.64  18.04£6.11b  4.75+0.68a 9.164:3.74 69.77+12.01 21.06+15.74
. 10—20 16.76£2.70  16.87%+4.24  5.294+0.55a 14.56£2.57b 81.2543.68 4.19+3.14
B 20—40 10574117 19.2146.55b  5.194+0.31a 12.74+6.13 68.37+7.09 18.11+13.19
ol 22.53+13.40 18.04+5.27ab  5.07£0.55b 12.41+4.55b 73.1349.46 14.45+12.99a
F/P Gk k. 0—10 1.48/ns 3.013/° 8.90/" "
HAEM M, 1020 2.15/ns 1.88/ns 8.69/" "
B RRAO 20—40 1.02/ns 13.05/" " 12.68/" "~
¥iE 1.09/ns 7542/ 34.06/" "

TE < 3R PBUHE S P (B AR 0 22 5 R TR) /NG 5 REFROR S T AR 23 b AT 28 4 22 S 1 W 35 (P <<0.05) , HL3R P AKX BUdiE S 3 A o e b i1

B, FHE.

M 4 FTLLE L B & R TR N, 3 Fhobk 4
ORI RE T Y EY Y W S (E =R N S I TR 7 N )
MK (156.9+56.1 mm/cm® )4/ i 2 5 Tim AL bk
AR 2 (93.4 455 mm/cm®) Al H A J% HAA R G
MK (97.7 467 mm/cm®) (P <C0.05), AR &
B e AR B /NI T Sk 5015 BR AR (8,17 £ 2.63 g/
em®) AR BK (5.98 £2.96 g/em®) | H A 9% i 44 bk
(4.48+2.89 g/cm®) , HoHh 450 16 BR ARAR K 25 1 W 35 /&

T HATE AR, H 3 FhobR o #5225 32 2 Bl 4 )2 1R
JE 3 i T AR

H 4 Al | 3 MAR P AR &R e 0.1~1.0 mm By 2
R P R, R 2 <C0.1 mm AR 40 KR, A [R) Ak 1)
20 AR IR A L 1) 34 T 2 22 S ] — bRcHiL B 2 TR
JEE A5 Ak 1) ATAR R 40 AR LY 461 TG B S A L (FL B O R AR
YAR H A ((66.2146.02) %) FIHR 40 AR L] ((23.28 +
3.88) Vo) AN .
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FEAR A 2 i 07 A W BEAR B9 B I B J2 1 B 4R AR
WD) RE B T AR bR L BB L2 IR AN (R AR )
PEARAC i 22 S (2 35 PR B M 0 (3R 40 . P39k

Fo AARTE AR (21.444+2.71 cm/g) FIEE 5 R AK H
MK (19.42+1.6 cm/g) B &/ T A AR (15,11 +
3.14 em/g) (P<<0.05),

R4 TR IRFFFE

Mo +)z RLD/ RMD/ e 41 AR 4R SRL/
Eyiil WJE /cm (mm * cm™*) (gecm ) (<0.1 mm)/% (0.1~1.0 mm)/% (ecm=+ g )
0—10 134.70+59.50 7.62+3.63 21.994+0.69 66.1642.95 18.3041.95
. 1020 105.20426.20 6.80+1.34ab 19.8241.74 65.4943.19 15.34+1.31a
2040 40.30+13.80a 3.5241.36ab 20.23+2.38 64.86+2.66a 11.67+1.44a
P 93.40+55.00a 5.98+2.96ab 20.68+1.99 65.514+3.10 15.11+3.14a
0—10 148.10+50.30 6.79+2.14 20.52+1.33 67.07+3.97 21.61+2.77
10—20 116.10+55.00 5.114+2.18 22.33+1.50 61.6540.70 22.44+2.90b
A 9 1 Y 7 ‘ 7 7
2040 29.00+18.00a 1.52+1.11a 18.85+1.81 67.86+1.88h 20.26+1.87b
¥i{H 97.70+67.00a 4.4842.89a 20.57+2.11 65.53+4.90 21.44+2.71b
0—10 177.50471.30 9.5342.82 22.62+3.36 71.47+2.01 18.514+2.16
N 10—20 175.00+38.50 9.24+1.311 22.28+4.43 65.58+6.00 18.67+3.56at
AR A ’ ’ “©
2040 118.10424.60b 5.72+1.47h 24.93+4.08 61.58+4.36a 21.08+3.15b
¥ifH 156.90+56.10b 8.1742.63b 23.28+3.88 66.21+6.02 19.4241.60b
F/PGHARHE ., _
» 0—10 0.34/ns 0.55/ns 0.77/ns 2.54/ns 1.91/ns
H 2 3 R K ) X
B ) 1020 2.63/ns 5.43/ 0.74/ns 0.97/ns 1.97/
20—40 18.92/" " 7.58/" 3.85/ns 8.85/" " 17.61/""
W 3.90/" 4.73/" 3.10/ns 0.34/ns 12.70/ """

TE B0 P B b i 22 5 A R/NG T8 3R R A TRl AR A M 3R A 22 S vk W 35 (P <C0.05).,

3.3 TEARGRENES TIEFEFIRRBFEXR

& 2 AT AL, 74 AR BR A AT i R A
R R F A CEC(R”=0.55)
M SOC(R* =0.54) . M ZHKEH F4H RMD(R? =
0.60) 1 RLD(R*=0.45) , Jir f3 ixX #7458 & 35 15 4 3¢ 4]
BB E R IE e, 26 B 7 X 58 A 3R R R e 1
BTk R ) /MK K RMD (R? = 0.60) . CEC
(R*=0.55),SOC(R?=0.54) \RLD(R*=0.45), H
H1,SOC.CEC Al RMD 5 4 12 [ R M4 fe e Pk S &8
FHIEM KR (P<C0.01).1ff RLD 5 + 3 A Bk Fa
EMERE R EIEM LR (P<<0.05), HE 3T EHW
F LA I H R MWD B0 B K 0 1 ik
BRAK 0—10 em + 2 48 (B 1E = ). MWD H({H
/NI H ARV AR 20—40 em £ 2 HHECK (@
SEED o H AT, 3 bR 43 A g A R R AR E M A
B T 2 01T AR PR JE R Yl P AR T SR R AR R M i 22
e HAS IS A Ak, A 2 IR B v 1A R AR R 1k
FF TR AE 0—10 em £ 2, 4 32 A1 5 1A R e Bl
TR B B T St PR AR
4 W

A HLER KT 19 S AR b P SRR AR e
PIAHOC . 8o R, 3K A R IR Y Lt
BIAEAR R AR SE b 50 4 SR 45 M a2 o 4 3 MLAR 1 it

LI 25 A8 FH B 45 S ORE L 3F LABOR Y I XA E T
s, DT AR 4 A A 3R R 1 T K, 2 R R T R IR R
FEME . M 2 AT SF 4 i B S A Pk
B R EEME(P<<0.0D), Bl AL & &5
R A R R AR e M, HLBE A A ML S A
T, - 338 AT 3R AR R R

- S BH S A A i A Ry A A Y R 4
PR Z—, ELERAE R0 R R E v 1 . A
2 ML, B HEOE R A S B A e A
TEAHE (P <C0.01) , Ud, B PH 8§ 7 28 4 it 18 3% 52 ) + 1%
PR AR PR . 2R R AR DT X b b - 1 AL 5 F 5
54 A LT B a8 A2 E BH B - 3 e B T
FR 40 26 1 [l T AR 0 v i R® (B AT 41, CEC Al SOC %t
Pt 4 e A R AR e LA AL . Ak R
AR AU M AR L B R R A BT A
BT E M A B FE T B BRARCRTIM A PR L0 B AR I
LR/ N we L A% TR 1 =T S 5 2 A L N e g
AR IR R E R IR N 22—, AR R
bR L At it bR 4 P SR AR P e L T AR TR Dl B A
BRARAE oy e it it 845 5 B o0 il o i AR A
BT 1 - 398 1T 3R AR 1k 4 v X R AR IR 5T 45 SR vh
B0 1 MR bR A SR A RS P T I A MRORT B AR P it
NN A



280 KB PR AR 95 35 &

25 r 2.5

A A
£20 | . E20 | y=-0.81732+0.12912x .
~ = R*=0.54590
ﬁ 1.5 ﬁ 1.5 f F=12.02 p<0.017
@ 1.0 F a ?ﬂ 1.0 F
® y=0.43297+0.02594x 5 A
05 - o o R*=0.544 84 o5 |
d ° F=11.97 p<<0.01" e o
0 1 1 1 1 1 1 1 1 1 1 1 1 J 0 1 1 ]
5 10 15 20 25 30 35 40 45 50 55 60 65 70 10 15 20
ERAEHLI/ (g kg?) PH B F A He B/ (cmol » kg™)

25 r 25 r
E20 | . A E20 | . 4
~ —_ ~

y=-0.00666+0.18354x =0.21941+0.00787x
Jﬁl.s - R=0.60312 ,ﬁlﬁ i R=0.45116
o, F=15.02 p<<0.01 e F=8.22 p<0.05
B 1.0 A = 1.0 A
£y By
805 805
o]
0 1 1 1 1 1 J 0 1 1 L J
0 2 4 6 8 10 12 0 50 100 150 200

WHE®E/ (g cm?)

WK E/(nm - cm™)

T IR D7 AT 5 D9 WA AR L SRR AR s B A 5 0 HAR 9 AR bR b SRR AS s = M AT 5 B AR AR LR A R0 0 0—10 em LJE s H A

1020 em )2 KK 2040 em +)E

B2 MWD %14 [E 345

o 8 A AR E 5 A DG LR TR 22 TF B ) 4% iR
WO W W 4 A Ok ok 1R A R R R e
PERY L A BFFERH £ BT, SOC MK & % B (RLD,
RMD) X £ 38 A 58 {4 £ 2 1 114 AH % 21 22 P Bk F b
R FESR G L AR AR T A P R AR M T
Bk 5 SOC FHL, # 2l ik SOC, A 58 45 £ b
(Wl 2)RMD X} MWD B EZ N R*=0.60,7EfiT A
52 0] PR Hh okl 3 A SR AR R M TR AR AR KL AT RE R
TG IR AR R A ) B R K. 5 1
VAT 2R A 2 f 1o BR A vy S S50 1T SRR AR T T ARl T
YR AR . WK 2 Al LIFE 1, RLD X MWD #) 5 %
PE(R® =0.45) BARAS B HoAth =35 AR Bk 5 2 2 i 3
IEAH G (P<C0.05) 4 3X 55 VI A 45 %) 15 1 A -+ 5 1A 3R
AR AR e B AR A 2 184 o 1 R A 25 1 A — 3.

LA E K, R RARAR E P B s BRI R
LSy 7 NN I N2 AN VA7 N VA NP P 2 e = T
A Pk B B AR I 0—10, 10—20, 20—40
cm, A BEH THIRBRAR I - L H A 9% I8 MR R #
ML 5 o3 ff, H 3R JZ (010 em) B R KAk
V& I JE B Ak AR S B A, [R) B R A 2R, A
WIAR R A 0 AR R 2 M R AL R
%, B A R AR AR E MR AR, ([EMR TR, A
WF5E b i BE f B 138 MWD A8 (b i + 38 4 7 J& CEC
1 SOC, T A Ak £ 1 SOC(34.314+29.54 g/kg) 5
B BRAR 13 SOC(22.534+13.40 g/kg) . il AA #k +

5 CEC (16.64 +4.16 cmol/kg) 5 %t 4 # #k CEC
(18.04+5.27 cmol/kg) ¥ JC B 3% 22 5 (P >>0.05) (&
3). IeBEMRRE 1 MWD 281k 19 A8 P AR & 5 AE 1
J& RLD #l RMD, 1 A< #F 5 o 8t 14 B Ak RMID(8.17 &=
2.63 g/cm®) K F AR RMD(5.9842.96 g/cm®) .,
B AR AR R RLD(156.9456.1 mm/cm®) 4 K Tl
M RLD(93.4 455 mm/cm®) . ] LLE i A WA
- A R R E M R R R MR P RMD He
AR A & R R TR B CEC #1 SOC, X 5 77 ifg
AP RLD F1 SRL 2541 & 2 805 £ 32 Bk
R PEFR bR AR R B B F A HE R 45 ie A — B S
Al FEP AR A AR 2R %5 B LL A R R X - 48 A R A
R M TR AT 5 ) ) A SR 25 T A L

5

(1) S IR 2R R E 0 2 52 W) - 38 AT SR IR
EMEMEEIKS ), A REKR E®E S SOC,
CEC.RMD.RLD f#EPE G &, I Bl Z 1 hn i i 3%
HE(P<<0.05),

(D TEHEBERE LN L A R MR 40 RMD Al 52 He
SOC.,CEC % + Pk o xf + 38 A RAR R 2 Pk b &
B IR B F

(3) 4 M43 3 P SR AR e PR R /N HE T Sy 83814 1R
PR H AR R AR > A AR . 78 ) — B 43 v, 4 A
AT P B )2 TR R 38 i e R A R AR 0—
10 em )2 T P RARES E TR 47



5 43 BRI R AF  H /N BIE Ll AR DS [ b 73 X6 S AT 586 A et R 11 ) 52 T 281

SE K

[1]

(2]

(3]

[4]

[5]

[6]

(8]

[9]

[10]

[11]

(12]

(13]

[14]

[15]

[16]

[17]

(18]

T, B T, A, A A s N GE I L X 4 F O AR
PR R R AR T AR PLBR R AE [ LK - PR 4R 4
2015,29(5) :162-166.

BIRUT, B 05, bl ¥, 5. b A O SO+ e A R (R
Fea A A LR & = 1 S [ ). PR IR B2, 2019, 40(8)
3816-3824.

XIHAFS | e 2 5, # KL S DUTT 5 5 B TR X - A
RAR S A AR BAL R W52 ()] 7K £ AR #5244 . 2021, 35
(2):235-242.

Zhang B, Horn R. Mechanisms of aggregate stabiliza-
tion in Ultisols from subtropical ChinalJ]. Geoderma,
2001,99(1/2) :123-145.

XU RS 5 AR A A A O [R) TR O - S PH 2 F e e
i 0 5 A 7 L0 . o PR T WL 2020, 36 (1) :125-130.
MRSE ST, XB P o F 4 B L A5 R T BRAHT N bR D AE T o
ZTI VA 3R AR A A e AR e M s L ). 0 AR S 2 4R
2020,31(11) :3647-3656.

WK, T, W B A AR bR oy 28 R RS 2R 2  EIAT 3R
A BB B 57 53748 Ak i 5 L0 0 A 252412, 2020, 31
(9) :2857-2865.

XA TR R, 75 25 0 A R R 6 4 4 A RO AR
FHAIL] WF 5 1 ot (7. 7K A 4 35 24 412, 2020, 34 (3) : 267-
273,298.

M, L JE SV RN R R B R A 5
P e R L] A 2 4, 2012,32(19) :6110-6119.
N2 T SRR A 2 BT A B R AR AR R X b g
SER B R AN L) 1. AE sl R 24 4, 2017, 39(7)
54-61.

I, T A, 2 — SR /N B L AR AN [ R A
FA LK oy Sh A LT AR LAl K27 27 4, 2013, 41
(1):51-54.

BRACAG . R /N B 1L bR X B R R F ST LT ] AR 5
AR ,2015.35(14) :64-65.

k. /N B LBl A 25 35 v A7 7 1Y ) Rk SR () ). 8
RARBHE,2020,55(10) :101.
BB e AE TP 45 A 4 D BB N AKX &
8 PR Bk o3 A KA e M 5 o ) . ob MOl B B R 2
2248 ,2020,40(12) :125-133.

BRE UM BT A AR LD X R AR BN L TR
PRASARARAELT ] A T AR 224, 2020,36(2) : 148-155.

B BB L S . B T e B X R bR - 3 PR R R AR
SE PPN (TR ¥ ,2020,42(8) :104-108.
Bissonnais Y L. Aggregate stability and assessment of soil
crustability and erodibility: 1. Theory and methodology[]].
European Journal of Soil Science,1996,47(4) :425-437.

EM AR M 0 )2 PR DX A AT o G B TN A T
S g i S DBV A B PE LR M BL B R

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

%,2000.

B L R A T (M3 L AL A i E RO R
*t,2000.

WRmnde . Bh bk, 22 R L 45 3 38 R N AR [R] 42 B 1]
AR 2 ZE DI RE AR T AR B 1 SR A R G R LT A
A ,2019,30(11) :3627-3634.

BE R EAR, 2B, 5 AN TARE SOR R &
B LA AT LA 5 L) 1. PG Je e pRORE R 22 2 i CH AR
B/ ,2010,38(1) :133-138.

Nordiani S, Ahmad Z A, Siti N T, et al. Influential
factors on the cation exchange capacity in sediment of
Merambong Shoal, Johor[J]. Procedia Environmental
Sciences,2015,30:186-189.

HAK W A A 5 TR SO SRR AL BIF Y 2k SR [, b 3R )
SFHER,1996,11(4) 1 71-76.

Bronick C J, Lal R. Soil structure and management: A
review[ J ].Geoderma,2005,124(1/2) :3-22.

TSR L VR IR T PR 4, S KDR A it X R b K R SR A
R iEmZ st [J] K LARFFIF5Y.2012,19(6) :50-53.
TR, A AN, A5 R B W R 4 A R AE &
FOxh B A R P R AR P B R ma [T ) K R AR R 3R
2016,30(5):331-336.

AERRbR 52 /0 B T A5 L LA A [R) = A O i
SRR A TS ] 1 2 4 . 2002, 20(5) : 548-552.

Er N N PR A e L N [ B3 - 5 N o
VS 4k 43 A B HC R g PE R 58 [0 K R AR+ 2 4l . 2021,
35(2):200-209.

RGEHL W T R, R IRE SR DU D AR bk R A 2 A
T o S 1T TR AR 9 2 R LR E M BRI S L) .
i % ,2020,51(3) :606-613.

NI PR S I S BT N i e S IR
FRAECT DK £ A 24 4. 2019, 33(3) 1 179-184, 191,
Morel J L., Habib L, Plantureux S, et al. Influence of
maize root mucilage on soil aggregate stability[ J].Plant
and Soil,1991,136(1) :111-119.

Yves L B, Ivan P, Catherine R, et al. Soil aggregate
stability in Mediterranean and tropical agro-ecosys-
tems: Effect of plant roots and soil characteristics[J].
Plant and Soil,2018,424(1/2) :303-317.

PNEE T AL FF B /D, S AR R o 213 IXOR [R) i B =
g PT bt R B ()] K - PR 354, 2019, 33(5)
34-40,49.

T, SRR VR AR T B AR L i B X R R AR
FEEAR R Al B AR E 5 R R IR X R 1]k +
PRFFIF 5 ,2019,26(6) :80-86,91.

Ali H E, Reineking B, Miinkemiiller T. Effects of
plant functional traits on soil stability: Intraspecific
variability matters[J].Plant and Soil,2017,411(1/2):
359-375.



