% 45 BH 4 W K A AR R Vol.45, No.4
20254 8 A Bulletin of Soil and Water Conservation Aug., 2025

EEEENERNKTEARKRESENZ N

R, EXR’, K2, KFZ°, AR,
R o, BRI, FAORE?, EAW, PHR, Mk’
(L7 PE R MR2EBe, TV BT 5300045 2.1 P AL B g Al % I 5 BREE 0 78 BT
SPGB AR T S SRERE, Y BT 5300075 3. VE K WIS SR, TR 400715)

O OE: (B0 ] ISR AL B 35 0 48 SR 4 AT 3R PR R 1 1 52 ), 8 7S 28 SRMR - B T % A 2R R X
A BT 5 0 o K P L AL o (D7 ] S BOEM (T B E N (T SRR (T KOG
T FFEAE A AN TE 02 BUR AR CT D B9 28 Fbk 8 R A 58 X 42, I FH R 0 15 A1 Le Bissonnais 70 #7 A= #0435
X IR R AR E . (255 ) OWMA T, A % AR S T KRR K E R R (>0.25 mm)
Y, RPN T3(83.47 %) >T(82.20%)>T,(79.98 %) >T,(76.75% ) >CK(74.30 %) , H ¥ i & F 12
(MWD FLAT ¥ 4 (GMD) 338 Bk % 2 7F . @ Le Bissonnais 2 AR T, P 3 38 d (FW)O Xt >2 mm
R AR 1A R o A AR 0 O, 1 R I CSWO Sk T 54 19 0 IR 4 T e /Dy, <<0.25 mm R g LE ol 15.02%6~
23.81 %% , 1 U J5 2 20 CW SO I R e M8 bR 3 R dne i o TR IR RS MR BN SW>WS>FW o AHXHE #
H8BOCRSD FHL A 7 48 B (RMD 22 55 18 %, RSI>RMI, Hoob T, 4 #11) RSTE S /N, T Ak #2 #) RMI H 5
AN )T B ik R vk AL R R b A T8 AR RO Y (E 43 0 1.89 Rl 2,46, AN ) A B AL 3R Y 43 1 4k B
(D) B BEIRF (PAD) MR 58 BIRLHE B (E O AFFE R 3 22 57, TR PAD 3 CKFEAR T 16.25% , A
(7] Acb 3 347 0 3 B AR T B fE o AR DGR A3 A RGE AR 3 B R ), - AT SR R R M A2 AL LB AL A
o R PR DAL B 25 A e, b RO AL S P B (4590 ] A A 5 3 A el 5 R T
TR b o X A SRR T BB SR AE L R R T A SRR A R R R e Ak R A . b B b
FV-FE AL AE P 2 BB 55y 27 S e R il 3 A

X 4%77 : Le Bissonnaisi%; KFEAMARMK; 4 58=%; ABRKEEH

SCEEARIRAD : A M EHE: 1000-288X(2025)04-0029-11 hESSES: S157.4

XEKSH: FIAESE, BOOR, RS, F A R 0 B RO 1 AR AR AR MR s e [T K AR R R,
2025,45(4) :29-39. Yan Guiwan, Dong Wenbin, Wei Caihui, et al. Effects of grass cover on stability of soil
aggregates in economic fruit forests [J]. Bulletin of Soil and Water Conservation, 2025, 45(4) : 29-39. DOI:
10.13961/j.cnki.stbeth.2025.04.022; CSTR:32312.14.stbeth.2025.04.022.

Effects of grass cover on stability of soil aggregates in economic fruit forests
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Abstract: [ Objective | The effects of different grass coverage on the stability of soil aggregates in economic fruit
forests were explored to reveal the responses of soil properties and aggregates to grass cover in these forest forests
and their coordinated regulation mechanisms. [ Methods ] Soils of economic fruit forests with Vicia villosa ('T,),
Raphanus sativus ('Ty) , R. sativus (T;), and mixed sowing of V. villosa, R. sativus, and Paspalum wettsteinii

(T, , were analyzed using the wet sieving and Le Bissonnais methods to assess the effects of grass mulching on
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the stability of soil aggregates. [Results] @ Under the wet sieving treatment, grass mulching significantly
increased the content of water-stable macroaggregates ( =>0.25 mm) , with T3 (83.47%) >T, (82.20%) >T,
(79.98%) >T, (76.75%) >control (CK; 74.30%) , showing notable increases. Additionally, both the mean
weight and geometric mean diameters were significantly higher in the grass-mulched treatments compared to those
with clearing tillage. @ Under the Le Bissonnais method, fast wetting (FW) caused the greatest disintegration of
aggregates larger than 2 mm, whereas slow wetting (SW) had the least destructive effect, with the percentage of
aggregates smaller than 0.25 mm ranging from 15.02% to 23.81%. The highest increase in stability indices was
observed with pre-wetting followed by disturbance (WS). The aggregate stability followed the order: SW>WS>
FW. Significant differences were observed between relative slaking index (RSD) and relative mechanical index
(RMD, with RSI being greater than RMI. Among the treatments, the T, treatment had the smallest RSI value,
whereas the T; treatment had the smallest RMI value. @ The mean soil fractal dimension values under dry and
wet sieving treatments were 1.89 and 2.46, respectively. Significant differences were observed in fractal dimension
(D), structural damage rate (PAD) , and unstable aggregates index (F, ;) across different raw herbaceous
treatments. The PAD value of the T, treatment was reduced by 16.25% compared with that of the CK, and all the
treatments of T,—T, significantly reduced the E,; value. Correlation and pathway analyses indicated that the
stability of soil aggregates was affected by total porosity, capillary porosity, bulk weight, soil organic carbon, and
mechanical composition, among which soil organic carbon was the key factor. [ Conclusion] Grass mulching
significantly enhanced the stability of soil aggregates and optimized soil structure in an economic fruit forest by

attenuating the dissipative damage caused by heavy rainfall or irrigation on aggregates. Among these, two grass

mulching treatments, R. sativus and R. sativus, showed significant advantages in practice.

Keywords: Le Bissonnais method; water-stable aggregates; grass cover; aggregates stability
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Fig.1 Schematic diagram of location of study area at
Wuming District in Nanning City
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Table 1 Basic physical and chemical properties of soil under different grass cover treatments
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Fig.3 Distribution and stability sign of aggregates measured by wet sieving method

F2 AALEEBEZABETIEARKCREESH
Table 2 Soil aggregate stability parameters under
different grass cover treatments
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B A5 SW S B FAHTE], DL > 2 mm AR AR
Wl E,Hh T —T, kB % CK#E® T 8.89%~
18.59% ., fE WS F , T,—T,4b B 19 <<0.25 mm
b A2 B R AR S AR /N, O 10.56 %6~11.66 %, &k K
T CK(25.66% ), 7 LB k11 34~ 4b B dr , e 5 Vi
(FW ) &b 35 350 1A 3R AR R 6 e A A8 /N b 4 (<<
0.25 mm 1 1.00~2.00 mm) , i i 15 B % K, 35 I %

T ST E o o R AT R AR G R Ry S 0K B
J1o MEZ T, SW kb B XF 71 5 4k 35 1 FH e/, B
A B 36 D T <C0.25 mmokL g% A B AR A i
B T R RS

K LB LA 2 5 fooE S EU i 3R 3 TR .
LB &1y 3 A i Ab #4452 R MWD E Al
GMD {HAF 7 22 57, 5 A A BRI AR I L B - MW Dgy
>MWDys>>MW Dy, 58 F CK, 25 1k 7 & 5351 Ky
0.20~0.41 mm 1 0.11~0.37 mm H1 0.26~0.41 mm.
FW AbH R 5N A B R R BN . T,>T,>T,>T,>
CK. f£SW 4bBE T, T, &b B 5 + 3 A R K MWD {H
KB CKEER T 25.87% . £ WSARBE R, - 4 [A
BIAMWDEBKER K. T,>T,>T,>T,>CK, 4
FE S E A S s T R
H5 FW AL B,

R # Le Bissionnais 73 2% #r #E , 24 MWD {8 N
1.3~2.0 mm B, P R M 45 4 A fa e s HEf 7E 0.8~1.3
mm B, AR AR SE M e o R U B AL B Y 1 3 A 3R
MWD {1 4b T2 X [a] {5 A= RAT 5 b HR S Y 1 0
2R MWD {878 Bl 7 1.42~1.57 mm, Ml lL 2 F H
FeuE MEm AR o [R] IS, 5 4 Ak B AH X T 1R B (RSD
FIUFE X BB B A48 48 B (RMID 716 22 5, HUE 20 91
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Table 3 Stability characteristics of soil aggregates under different grass cover treatments measured by LB method

MWD/mm
s — — . RSI RMI
S RTAE 8 5 YU 3 TR IR 5
CK 1.0440.20" 1.4340.06" 1.16£0.02" 0.354-0.00° 0.2140.01°
T, 1.24+0.28" 1.54+0.22" 1.42+0.19° 0.2740.14° 0.0940.02"
T, 1.45+0.15° 1.7740.11° 1.57+0.04° 0.1740.02° 0.154+0.01"
T, 1.31+0.12% 1.7040.04° 1.54+0.10° 0.2740.05° 0.1040.06"
T, 1.25+0.07" 1.80+0.15° 1.45+0.11° 0.2740.04 0.1840.00"

24 TEUERSEARGEEHEMNBEXMEDT

F| H Pearson A & R HL , 70 Hr £ W MWD, 5
TP,MWD,, & i FIEMC, 5D 2 B EMMC; 5CP
B, 5o S0 MR N 0.74(E 5
MWD, 5 GMD,, & & ZF M A%, 5 E, & W & 7 A
X [, GMD, 5 E 52 8 3 A, 5 86k %
HEIEME,HXERE N 0.8; SR & & . pH
NCP £ IEAMZE, 5 PAD 2 M 56 ML R EI N 0.6,

LB i 4 3 F W 45 B MWDy, MWDgy #
MW Dy %5 ] AR PEAE A b, 3 5 Zkfn TP 2

MWD, 5 TP 2 & # 1IE M ¢, [ A5 CP 2 I1EAMH X,
MK ZBN 0.8; 5 MWDy Il MWDy & 1F A 56, 4
FZBH 0.6, RSIE K, NCP I pH 4 5 1 41 %, #H
XA BN 0.6; RMI 5 PAD B IEAH K, M L RN
0.8, 5 NCP Hl SOC & # 2 A ¢, 41 5¢ R £ o 5l Ry
0.8 F10.6.

BRIt Z4h . D5 p B2IEM L, 5 TP 2 i #H 5%;
PAD 5 E S IEM &, 5 SOC &, 250 EW,
3 AR R AR M Az B 2 R B R g A 4R 1
Sy LA R CAnFLBR AR pH A ALK & i 5O LU

EAK, 5o R MM, MWDry 5 MWDy 2t i 3 B A SFERUBAL B Cn Rk R D . XS R
IEAMSG, 5 K, pH 2 IEAH G, 5 RSTE A ¢, A ¢ ok 5 e - S A SR A I /IS RS A BE TS ) - S Y
FHH 0 0.8559 MWDy SR IEF G, MR R BN 0.6 FETEMPLR MGE
P [O -0.40-0.60 -0.40 -0.40 -0.20 0.40 -0.20 -0.74 0.20 0.80 -0.60 -0.60 -0.60 0.40 0.20| #§3¢ Z#L
K, | ® (O 040020 0.60 0.60 0.40 0.20-0.60-0.40 0.32 0.20 0.20 -0.20 0.20 -0.20 0.80 0.40 0.80 -0.60 1.0
™| @® 0 O 0.80 0.40 0.60 -0.40 0.20 0.95 0.40 0.40 0.20 -0.80 -0.40 0.60 1.00 0.60 -0.40 0.20
NCP ° (O -0.20 0.60 0.40-0.20-0.20| 0.40 -0.11 0.60 0.60 0.80 0.20-0.60 -0.60 0.40 0.40 -0.60 -0.80 0.8
cP|@®@ O O e (O 020040 020-0.60 0.74/0.20 0.20 -0.60 0.20 -0.20 0.40 0.80  0.40 -0.20 0.40
pPH|®@ O © O o (O 080 020-0.60 0.320.60 0.60 0.40 -0.20-0.20 -0.60 0.80| 0.40 0.80 -0.60 -0.40 0.6
Clay|e © O © © O (O 040-0.80-0.20 0.530.80 0.80 0.60 -0.40 -0.40 -0.80 0.60 0.60 0.60-0.40 0.20
Slit | O o e o o 0O (O -0.60-040-0.11 0.20 0.20 0.20 0.20 -0.20 0.20 0.40 0.4
Sand ® ©¢ o ® 0 0 © O -0.32-0.60 -0.60 -0.40 0.20 0.20 0.60 -0.40 -0.40 -0.40 0.20
SOC|e @® o O o @ (O 0.32/0.40 0.40 0.60 -0.40-0.80 -0.40 -0.20 | 0.20 -0.20 -0.60 0.2
M MWD, @®@ 0 O ¢ O 0 O o @ 0 (O 032032 0.11-095-0.11-0.32 0.53 0.95 0.53-032 0.11
MWD,, o 0 O o OO © @ 0 0 (O 1.000.80-0.20-0.60 -1.00 0.40 0.40 0.40 -0.20 -0.40 0
GMD,, o 00 e OO © @ 06 0 O O 080-020-0.60 -1.00 0.40 0.40/ 0.40 -0.20 -0.40
GMD,, | @ o O o O ® O/« OO O -0.80 -0.80 0.20 0.20 0.20 -0.40 -0.60 0.2
D@ © O o o o @ © O O o o (O 020 0.20-0.40 -0.80 -0.40  0.20
PAD ° @ © ¢ @ © 0o @ °© @ @ @ © O 050 020 0.80 0.4
ELT °©o @ @ °© @ @ °c O © @ @O ® © O (O -040-040-040 0.20 0.40
MWD, @ O O 6 0 O O ®@ ¢ O 0 0 o © @ (O 060 1.00-0.80-0.20 0.6
MWD, | @ © O Ole|® @ o O 0 0 o 0 ® O (O 060-040 020
MWD, @ O O 0 06 O O ®@ o O 0 0 o © @ O O (O -0s0-020 08
RSI|O @ © @ © @ @ o o @ ©o o @ @ © o @ @ @ O 04
RMI | © o @ 0 @ o O ® c @ @6 @ O 0o e 0o e 00O 1.0
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i 1k Ab R 3R A% 9 GMDE ; D o4 £ 3850 4E 80 PAD S 85 MR B IR 5 s ELT O 3R ER 8 BTRLFE 40 MW Dyy, . MW Dy Fl MW Dy 53511 8 FW
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Fig.5 Correlation between soil aggregate stability characteristics and soil properties
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W, E AR B R,
ﬁh HEATE,CP 53k & & 2 W EME, ®W
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Fig.6 Throughput analysis on effect of soil properties on soil aggregate stability
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Table 4 Decomposition of correlation coefficients between soil MWD values and
soil properties under different grass cover treatments
I Ea B [DEFSTEREEN Y
BAsE A ol Bl
A WERERE TP-MWD  CP—MWD  Clay—MWD  Sand—MWD  SOC—MWD
TP 0.245 0.027 — —0.001 —0.783 —0.006 0.000
CcP 0.389 0.665 0.014 — —0.313 —0.108 0.106
MWD, Clay 0.240 0.719 0.237 —0.338 — —0.060 —0.197
Sand 0.062 0.133 0.031 —0.022 —0.011 — 0.026
SOC 0.469 0.534 —0.009 0.085 —0.146 0.103 —
TP —0.063 0.325 — —0.007 —0.107 —0.075 0.006
CcP 0.322 0.609 0.013 — —0.286 —0.099 0.097
MWD,, Clay 0.210 0.746 0.245 —0.351 — —0.062 —0.204
Sand —0.083 0.056 0.013 —0.009 —0.005 — 0.011
SOC 0.414 0.505 0.209 —0.009 0.080 —0.138 —
3 i@ . LBIEBAURE 5 n 3R AT, SW AT
Y b e ey Y, [T
G E VRN UNZIE IUNCIAS SN F
A i D) T AR G 2 R RS PR O i_i;})% HE % A IR 37 b 9 AT TR AR e 2 WK I ko KT
Th - P SR AR RS M AR R R R R R A5 T 5L B FEFW HI WS 4b BT 0.25~1.00 mm L A2 1 A 344k 5

0 45 AR TE - R g, A A S ZISEJMZiiJL,
A BB SR 0 U T 4 A R AR A A R AR R R R
AR5 L, AR A A R AR 2 . T O R B Ak
P A BORT 5 B0 A AR R AT R AR (>>0.25 mm AL
) i e A #E 1 P 0.25~2.00 mm KL AR Y [ B8 A

B 3 B, 1 B R RN 2 206 > 2.00 mm ki 42 A
B AK A % 4 0.25~1.00 mm, 1fj 0.25~1.00 mm % £
N A RAAOKAER T S ap X7, 454 1%
BEAL M T AR HE— A R B AR R 36 S A R TN
P 3R A% ) R P 3R AR B A, A4 R % BR 0 1) A M 5 62
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THERE R . AR R, E S EREAL T R DE B
T £HEPAD RE, {8 o 3k — A5 0 W A w3 25 390
ST A HE A SR A 0 HL AR R E R R K R P L AR T
Xif B SR AR PTBE T o R B S T A 1 B s
it 7E Bk AR R R e M R R R
XA F 2 AR A R E REAT MR ZE R E 2K fE
% 52 ) 4 3 AL, AR R A3 W TS M AR i T+
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MR 78 45 R — B0 A R 36 AN R g
i L AE A T R R I B R AR B R
P A 08 SRR AR S SR S A R T AR RO
RARE, R XEAG ML S
25 SR M 1) il 2 R A, Y R N R A B A
RURE LSS g IR, 2O A1, 3R
SRR IR o PRI A R S A R T e O T A
FI R PR 250 = R 45 M e Tk i s i

M L ER DR B R 2SR R AR
PR H Al DR 2R R 4 R ) - AT SR R R e v MO
Mo BT 2 W, AL BRURR AE 2 e 4 R A R AR R e Y
FENE, BELRES LA R R EE S B H
A 2G, iX — 458 5 Tang Xian 2 5 B 9% 25 S —
o HHEALBRE &L R A R AR e
ML AT R fift - HEAR 4, £ TR dE B A R UM
5%, 5 UTERFIT 45 A — 80 B g 1
TOURE 23 A b 34 57, P 58 A 485 b bl R, ot T A A £
Heim A MRS K R T . BESE R B I Pl Ak
5+ IR G . 3 HURK 2 LA ALY
TCALY B 45 A T8 S A7 78 AR AR p R A
T2 AU K, X A PR LA T A 0 B
BHRIT R 55k B L RPR SR, K
VAT 3R A % foe e e ol 8 A P i 5 T LA I 461 2 o
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TR I T A BUBR A 5 — T T, A
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AR AR R A DL 0 K P SR AR TR
B SR AR M L B B A R AR R E T 2 ] A
PR I 35 E AR OC , 8 AT SRR 5 R 9 A 2R T
A, RV SRR I 5 ik Bl 35 A7 5 A2 ) 384 i 4 o
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SiE X 2 DR O R R 114 M2 K A O3 I 3 2E AL fil
FLARAS /I | DT AR AL B BE T o A G0 3 B i 3R )2 &
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RO D K 3 i BEE T T A LA ok R
HELh A, AR T L AR T MRS T RE . LAh, AR
S FL A AR A ™ AR i g SR S o AR VR AE
PeRcER o R, A OB SR A B R R Ok AR e 22 SR
AR TR I ) ) B I —

4 5 8

(D) VR Ab BT, Az R 55 Ak B A K R i R A R
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PR /0 T 1A B A (<20.25 mm) 4 9 1 % - 458 1A 3R A 4
i B A A SR, A [R] A A B A R0CR A
EESR

(2) A BB A ) B e PR R AR AR e 1 B A 2 A
PEVER . T A LB LA 2 U A . + 458 D, 1
D, A8 73 5 $& 7%5 5.83%~19.90% H12.84%~6.91%,
E ;,PAD,RSIHFI RMIBEAL , #F— 25 15 B 4 1 ] 2R 44
FasE A B ok . Horh T A BRAE T 0% 2 5 R 0 A
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