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FEE #7145 (Caragana korshinskii Kom. ) FiAE 2 8 4 5 5 X AR S IR i v B A0 N TAEWEIR B #5 it 1% o8 + B e IX 4%
FhAE 1525 F 35 4EA9AT S, DASE B b g %) B8 32 ] Le Bissonnais 1520445 SRR AN (] 45 BR A3 457 % 0—40 em + 2 W5
I3 Ai B ARG AR, 25 SRR L K B (R S PR o - 398 P B (AR M A 5% ) B A 0—20 em )2 ARG BT L1k
HRAR(>0.25 mm) & i SRRBUAFESS 35 AE>H7 4% 25 AR >H1P 4% 15 F> i v, Wby SR 47 BREG (2 it 7 K B R AR 1B
Mo MIETHIRER  #r 4T H B HARRRI YT >3 b >3 76 30k 4% 35 e BA f5 R fE (3.08 mm) ,{HAE T3
e B b {0 R TR SO ML (P<0.05) o FET AT HUHE SRR X HUARE W8 5, L Ay - 3 P 38 Ak 359 5 T BV FH AP A ol e A
FHBCEUR, N YT 2 AR B R S U, TUR TR, HBEE PR R & = S AP W E B AR B E
HFEFEFR (P<0.05) o FlHLAF BR 52 m £ 58 A R ARFe e P BB 2R MRRE T 30.4% W78 5 Ok JE + )2 (2.75%) R
(0.61%) . JMARINIF A7 SR HE AR BREGINA B 0L 8085+ F B X 4 A R A Re e PR T, (X Rl m 7 A (R 3 7 HLg 22 5% . 75
I R ] SR ARG e 85 I e A R i T 5 7R 3 SR S 3
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Effects of stand age and slope position of Caragana korshinskii plantations on soil

aggregate stability in the loess hilly region

GAO Ran,ZHAO Yonggang” ,LIU Xiaofang, LI Wenyu,DU Yujia,ZHANG Xingxing
College of Biology Science, Shanxi normal university, Linfen 041000, China

Abstract; Planting shrubs such as Caragana korshinskii Kom. is one of the main components of the ecological rehabilitation
project implemented on the Loess Plateau of China. However, the effects of C. korshinskii plantations on soil aggregate
stability in the loess hilly region remain unclear. The objectives of the present study were to investigate the distribution and
stability of soil aggregates in C. korshinskii stands of different ages (15, 25, and 35 years of strip planting) in the loess
hilly region, with natural grassland as the control (> 40 years). Soil samples were collected from four depths (0—10, 10—
20, 20—30, and 30—40 cm) at three slope positions (upper, middle, and lower). Soil aggregate stability was determined
using the Le Bissonnais method. The results showed that long-term planting of C. korshinskii mainly affected soil aggregate
stability at the shallower depths (0—20 cm). In all cases, the proportion of soil macro-aggregates (> 0.25 mm) increased
with increasing stand age, indicating that older stands better facilitated the formation of soil macro-aggregates. Mean weight
diameter (MWD) of soil aggregates at different slope positions followed the order: lower slope > upper slope > middle
slope. On the upper slope, the highest MWD was found in 35-year stands (3.08 mm), whereas on the lower slope, the
MWD in 35-year stands was significantly lower than that of the control ( P < 0.05). Based on the relative slaking index and
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relative mechanical breakdown index, soil aggregates were sensitive to both slaking and mechanical breakdown on the
middle and upper slopes, whereas soil aggregates at the deeper depths (20—40 ¢cm) were more sensitive to mechanical
breakdown on the lower slope. Redundancy analysis indicated that MWD was significantly correlated with soil organic carbon
and clay contents (P < 0.05). Soil aggregate stability was primarily affected by stand age, which explained 30.4% of the
observed variation ; soil depth and slope position were less influential, accounting for 2.75% and 0.61% of the variation,
respectively. In conclusion, soil aggregate stability improved with increasing stand age of C. korshinskii in the loess hilly
region; however, this effect varied with slope position. On the upper and middle slopes, soil aggregate stability increased

with increasing stand age, whereas on the lower slope it first decreased and then increased.

Key Words: soil aggregate stability; stand age; slope position; Le Bissonnais method; Caragana korshinskii

PR 2T 52 T R AR SR R I i F S . F 20 22 90 AR AREE iy Tl IX S it 1) IR B i
MRCED) TR, BB T AR B 55 K (e F T 3 HLIK (soil organic carbon,SOC) F 2 | J& 45 il X 38 /K + I
AT e AT A R IR A SR A T, R e M S PR Il RN
AKSCE AR AR ) % T RE M FR B UIAIE " . R R IR e R TS R A LR i R
W) 2R S N TR A JCAh IR SZ AR A IR AFRR S b AR S AME R R gm0 IR 2R e R
B, 1 AR S B AR AN [, AR b R T A ) i DL R Vs e A AR R S A 1 22 S, S i) G g 4]
RARRTE Bt FEANRRE PE T XI5 oY 3B, 3% 4 15 5 X A R bt 1) 98 P SR ARG e M I 3 o8 Tk
SR, An 2V R BB GIK B WE R >0.25 mm RSB H AWK E 7 )5 N T s MO 3
AEJG BRI S TR AR MR RS . R A0 S 7 i Ly XA [ A 0 A ot A4 B T = 3 A 2R
IRERE PRI B0 HE A SR ARG MR A KSR T AT 250 A7 5T A K, 15a P ARIR . BBk e /N, X BEAfF
FERW T B A AR AT 2 | + S R AR T e B2 ks o T I B RO i S R e PE R A
RIS A HAEA [RIAE R 52 5 20 S i [ 38 728 T A8 A R AT e i — 22 IR

A RARFRE PR 2 T A sE e, ZEBETE OB |, R SRR TR B8R T A2 R YA ) A R
Ao I A1, 52 A R RS i ZE S T AR 1) s 1 BRI RIAR SR VR T A - O R R 2 o - 30K K
TR W 2 AR R sh A4 AR ,%Zuﬂjﬁﬁiigﬁiiﬁqﬁ%“ﬂ o {1 Gregorich Fl1 Anderson' " & I+ HEA L &
NI T30 Bz ks o, )2 BRI . Zou S50 MR I 6 FEAMEF 5T & 3, KRR (>5 mm) Fil
INHTR IR (<0.25 mm) 2SI R, 78 F3E>5 mm (5 FEEEK, <0.25 mm 78 b W5 5 8 %, M H Al
MIBFTE T , PR AR E MR T SHE R R B UM SCAE , S A 2O R HAEM R SR 09224647y
AR g

¥ 45 (Caragana korshinskii Kom. ) J&T° Bk & | H 4528 4 57 Sl XY = 28 TR RE AR I 2 — 77K £
TR RS9 4 5 RS REI A rh e HE T BRI o A A 2 AR R, 25 & WK SF Iy /K18 )
Yt ARSI SO TS T, X AR FR R R A U 7K 355 W o i) e e M - 0 A A T BT AR
ZS )22 Sk I R RE Ik i - e R SR R AR e AR A, AT, A I N L B e XA AR
AR R 3 - S SR AR E MR (A ST IR /D A, A A9 P SR AR P () 2 SR S RIS R A O
A K50 Le Bissonnais! ™ H#EH T HGE IR (fast wetting, FW) 18 781578 ( slow wetting, SW ) F1 T 5 4t 5
(wet stirring, WS) 3 Fl LB —Fh 77k (FRIFR LB ¥%) , AT LA AT HOVE T ORSRLREE K FBILARF T o X 12 2R 1Ak e SR
BN [EIAILAR , AELRE FHIZ 7 5 43 AN [R]85 A7 - 38 AT SRR RS M D7 T M E 9T 38 A 22 DRt AR BIF9E DL T e 35 e
Bz XN Ay A5 g X 42 AT LB VR0 5 A [ 3 Ar AR AF BR T P SR AR TG E PEARAE , JF 20 A Hesg e PR 2R, LA
Ry 7 o e IR AR SR 0 IS R A AL SR s R AR

1 W5
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i (106°26'—106°30'E,35°59'—36°03'N) , J& 2 T Ry = XA AR 6.9 C, TR 1.55—2.00,
PR BE 1534—1822 m, ZAFF-HREK BN 419.1 mm K F2ZARHTE 7—9 H , BF5E X 1 v Uk i
B IX, R HERAI LI 1 BE BT bR B R AR 0 FE, WFST IXOK e ™ PRRLAS 5 T 004 (1982 4F) 1Y
1.9% EFF31 1 WY 51.7% , 3R A 6000 t km™ a™' BEE]“ -7 WifA] A9 1000 t km ™ a™' '
FERI SR A PR 7 1] S R U ok A E AR SR A, -3t R T D7 X B R s A 2R A,
ARFEIEA 1984 TG 70 LR PR RO FY 25, RIRBEAAEY) 3 24 K15 5 (Stipa bungeana) , KET 5> ( Stipa
grandis) B /R ZEMJIELE ( Heteropappus altaicus) 38 ( Artemisia giraldii) EKFF 8 (Artemisia gmelinii) | A H 7
( Thymus mongolicus) %% .

1.2 st

PRI ZARAEBR 23 I L 15 4F (2004 4EFIAE ) (25 4F (1994 4FRIE ) (35 4 (1984 4EFiAE ) R #F L, LiAH
SRATE R A X R, SR BRI R KT 40 4F | ERAECA PATE OREEE AR RS AR R A
BLULE 1, FESCRMN BT o0 b3 RO 3, ESIRE 5 TIHZY 20 m, TR S EIRT YA AHEE 2y 30—
50 m, FERENYALITHE 10 m 5 K3 B 25T 308 3 > 1010 m BUREDT AN E A, AR D5 ]
FRZ 10 m, 745 R A T, AR TSI KT B 2 b, R AT 25 BT 9 0.5—1 m, 3524 3°—5°  JFH% A
KERPEH 10—20 em , FHLBFTZRIE] R 2—3 m KT HLH H SR T .

2018 4F 8 AHEATRIE . BRI AEACH I AT 2825 129 30 om 4042 40 em BRAY - S 1T, 73551 R 5
0—10,10—20,20—30 cm A1 30—40 cm 3t 4 > JZ A UK L Fe A TRL @afy [nl 5250 5, 25 BRAE AR R 25 2 I
FBCB N RTRFI . [R], SRR 3 M 25 2 BIR G, AT 43514 0.15 mm 12 mm i, 53
ST SOC FAILAELH il & 73 .

1.3 KRN E

A AR A RIS E MEAR R LB YA TN E . O T A AR R | PR e A RS e sh 3 Rk
B A SCHEZ T RS LA R VR AL TR U A 3—5 mm AR ZEHEAG 40 CHEF 24 b IS KR
TH 2 JG AT 3 A, AR AL ERA 3 AEE , FW AP AR A LB Tk MR SW AR EREE £
FEETIMA 95% LA AT IRIE s WS AEFR I 24 LAESER A 95% L srh #5625 85 1K 9 =
A s, PRI S W 2K Ay AT £ B A SRR Uk A TS TR 2 BV W Y 07 - (0.053
mm) , PR T ERRERIRBE AN HE 48 he ZJ5, 5 LB AR AR @584 2.0.25 mm #10.053 mm &
i AEIFR RS TSR] > 2 (B R KHI R K, larger macro-aggregate ) ,2—0.25 ( /N KA K, smaller macro-
aggregate ) .0.25—0.053 mm (A1 A, micro-aggregate ) F1<0.053 mm (B £ A 5 1A ) R A% AT 2R 4% Jod 3
B, IFPE G AT 14T SR ARG E VEAR bR T O 4 AT SR AR AR E M O M 45 AR BT 2 E R AR (mean weight
diameter, MWD ) "2/ H XF 114 % 45 %4 ( relative slaking index, RST) FIAH X AL W B % 5 % ( relative mechanical
breakdown index, RMI) '*' & /ARWTF .

MWD = inw/ Z w, (1)
MWD, ~-MWD,,
RSI= o o (2)
MWD,
MWD, ~MWD
RMI = SW WS ( 3)
MWD,

Ko, 05 B RAIRE &0 &5, 0, A A RARSE Y B AR (mm) 5 409 H MWD, . MWD, #l
MWD, 712 BRI (SW) (PEIRIE (FW) FIFGe 52 (WS) B EEs R,

- HERUARZH B A 30O 53 B ( Mastersizer 2000, Malvern Instruments, Malvern, England ) #5473 %2 , SOC
o ROR P AR IR S IR A Y
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x1 HHELRER

Table 1 Basic condition of plots

R L 3k B ek e Rate &3
Sites Coordinates Elevation/m Slope degree/(°) Slope length/m Aspect/(°) Soil type
36°0'4.4"N
‘ — .5—30. — S Y
CK 106°29°0 5" 1722—1797 25.5—30.0 100—120 SW15 E R
36°0'28.8"N
N15 106°29'2.8"F 1746—1780 23.0—26.0 190—200 SW17 [
36°0'33.5"N .
N25 106°28'12.7"E, 1638—1658 22.5—28.0 180—200 SW22 CEER
36°0'20.1"N
N35 1588—1670 21.0—26.5 130—150 SW25 CiEih

106°28'21.7"E
CK . Tc i Natural grassland ; N15 . #7Z5F04E 15 4F 15-year-old Caragana korshinskii Kom. shrubland ; N25; #7 Z&# 4 25 4F 25-year-old Caragana

korshinskii Kom. shrubland ; N35 . #74F1# 35 4F- 35-year-old Caragana korshinskii Kom. shrubland

L4 Bdlakbpg

PR J5 225351 (ANOVA) K o B A LB AL BRAEAS [ My | 394 057 0% B85 - 98 AT SR A4 B s 943 A1 LA K%
MWD RSI 1 RMI #4255, IR H e/ B 35 M 25 7325 (least significant difference, LSD) #1725 FL i, B &K
2R 0.05, Fi A BCE SE 153 B AT SPSS 17.0 #R#F (SPSS, Inc. , Chicago, IL, USA) 5 8, I F TC4x 73 #r
(Redundancy analysis, RDA) 734 + 38 A SR AR R e M Aa br S R K Z R X R . RDA 43 # i i CANOCO
5.08KF5E L, AR Origin 9.0 214,

2 #HR

2.1 SOC FIHLIRAL A

Fy SR AARAR BR AN AL X SOC 75 1 MMM WA ik 25200 ( P<0.05,%% 2) . SOC & S 7E L3RI 3k 47
P 35 AFf sy, {H T 38 e o 1l D) S 2 5 T SRR AR B ( P<0.05) o 3 HILBR FIUKE AR 25 o A [v] — 4 BRAS [ 35
PERIUAIT S B>l Bl SRR AEBRIG AN, bSR3 AR AR A 5 B 34 S ka3, TR e R
FEAR IS G0, R 15 4RA7 25 0 325 (K T HAURE M ( P<0.05) o WAL &5  5 R RpRL 5 e 22 A0 S A8 AR

R2 FAREMEERSHEA 0—40 cm T B SOC FHHERK

Table 2 Soil organic carbon and mechanical composition of 0—40 cm in different stand ages and slope positions

Wil - WLk +EEHLARZ A% Soil mechanical composition/ %
S Soil organic KikL Cle WYk Slit Hi Sand
Slope position Plot - Llay AL SU AL Sand
carbon / (g/kg) (<0.02 mm) (0.002—0.02 mm) (0.02—2 mm)
3 Upper slope CK 7.42¢ 17.22b 23.83d 58.95a
N15 10.72b 18.28ab 25.47¢ 56.23b
N25 12.16a 17.81b 28.38a 53.81c
N35 13.55a 20.18a 26.30b 53.60c
Fid Middle slope CK 10.47¢ 16.25¢ 23.41¢c 60.52a
N15 11.17¢ 17.48h 24.01b 58.52h
N25 12.46h 20.08a 24.82h 55.09¢
N35 14.57a 19.15ab 27.91a 52.93d
T Lower slope CK 17.46a 19.90 27.36b 52.81b
N15 11.67d 20.55 27.28b 52.31b
N25 13.34¢ 18.75 24.99¢ 56.34a
N35 15.01b 18.90 30.61a 50.50¢
FH F value AEFR(A) 66.13** 12.88*** 186.54*** 126.89 ***
Yedi (P) 31.99 *** 38.34 %+ 32.51 %% 112.73***
AXP 28.94 """ 13.94 32.11""" 40.75 """

A FIAEAEBR Stand age; P34V Slope position ; AXP . FUR 4F: FR A1 457 1) 58 T AE ] Interaction effect of stand age and slope position ; A~ [6] /NG -6
FOR ] — P LA RIFIARE PR 2 57 8.3 (P<0.05) 5 * P<0.05, *# % ,P<0.01
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2.2 HEEPFREKAR M

PR A7 PR 7 0 = 2R B 3 Fp A R A 45 2 = HE A SR A & i HLA S 35 ), B T M SW AR B
H114<0.053 mm 1 WS ZbHH1 0.25—0.053 mm R IC W E M (£ 3) . WA HHERAE I, 3 Fab B~
>0.25 mm F7Y A TR 2 SRR AR A B R AR BT - SR B B 520 BEAE 0—20 em (&1 1), SW ARFET,
0—40 cm +/Z1)>2 mm FIRE S 5 HREZ , 248 EEHIK 65.7%—92.5% , 3 H B LI T e F _F A
il E BRI > 2 mm AT SR AR B e R Ay I R A R R R T RGN, AE R S S SRR SE B, FW
WS AT [ 45 40 2 1A SR A 5 1 Bt PP AL AT FR 1 AR fb #4955 SW A BARML, FW A #E R ,0—20 cm +/2>0.25
mm R A RAR L) Y 56.84% , H EEH>2 mm Figk , (H7E 20—40 em +)2>0.25 mm R A RIA L)k 54.09% ,
HLPL2—0.25 mm R k3, WS BT ARESMEFES FW LB, (2 WS 4bFETE<0.25 mm gk (JLH:
J<0.053 mm Rk ) BB RAK G 2T FW 03,

% 3 7A[E Le Bissonnais 2312 THEERR IE A F1 + BB BE S HF MWD M7 E 51
Table 3 Variance analysis for the effects of stand age, slope position and soil depth on soil aggregate distribution and MWD under Le

Bissonnais method

[$2 i 4 25 [ 4 4 =

fltei:imem ﬁfaf " Wiﬁlﬁzj ) Sl(ife{ipf)sl,)il)ion Sioi)l;d(egt)h Axp AxD PxD AxPxD

SW >2 mm 9.40*** 11.94 7" 27.80**" 400" 0.73 0.62 0.57
2—0.25 mm 4.98 14.89 " 38.66 " 10.29 *** 0.92 1.77 1.15
0.25—0.053 mm  16.28 *** 12.69 " 22.90*** 454" 1.86 1.27 179"
<0.053 mm 9.68 *** 2.22 566" 1.93 0.74 1.44 1.01

FW >2 mm 7.607* 17.44 %% 94.23 %+ 1.75 0.45 5.28%** 1.12
2—0.25 mm 569 706" 21.45%%* 246" 2.58 3.04 % 2.30**"
0.25—0.053 mm  9.88 *** 25.81**" 20.33*** 4257 541 4.10%"" 2437
<0.053 mm 24.76*** 468" 24,81 2.83" 1114 4,95 561"

WS >2 mm 12.35 " 3.28" 59.27*** 9.60*** 1.2 2.01 1.3
2—0.25 mm 579 14,377 30.43 " 3147 1.27 1.11 1.28
0.25—0.053 mm  7.92*** 2.06 36.87 " 6.45""* 2,68 3.40 % 3.03 %
<0.053 mm 3.53* 521" 6.69 " 2.46* 5.44 7% 291" 1.55

FaEfts  MWDgy 10.88 *** 11.09 *** 25.62%** 3.27" 0.74 0.75 0.6

Stability index MWD 8.99 *** 15.28 %% 90.39 *** 1.56 0.74 5.32%** 1.34
MWDy 11.84** 330" 55.50*** 9.59 *** 1.53 2.15 1.43
RSI 5177 16.32 " 74.08*** 0.67 0.75 6.80"** 1.06
RMI 4.19*** 0.76 23.79*** 4.53 "% 1.27 1.33 0.90

A FPHE4FEBR Stand age; P A Slope position; D; 4 )2 Soil depth; AX P i 4F B F1 3k 132 32 B AE H Interaction effect of stand age and slope
position ; AXD ; A4 FR 1 4 J2 22 H A Interaction effect of stand age and soil depth; PxD ;34 F1 1 J22 22 H 4 F Interaction effect of slope position and
soil depth; AXPXD . FAEAEFR 3037 F1 4 )2 32 HAEF Interaction effect of stand age slope position and soil depth;SW ;12157 Slow wetting; FW ; B id
HRIH Fast wetting; WS HIR 551 Wet stirring; MWD ; -3 5 it T142 Mean weight diameter; RSI; AHX T B35 %X Relative slaking index ; RMI; AH XS HLI,
W46 5 Relative mechanical breakdown index; # P<0.05, # # % P<0.01

2.3 AR

FRREARRR B0 A+ 2R BE XS 3 b B MWD B/ B m (% 3,8 2) , MWDy, MWD, fl MWD, 48
AEFE 43 5 R 2.47—3.27 .0.40—2.00 mm F10.98—2.46 mm, [EE FIAEAEFR 9380, 3 FhAbFE MWD {EAE 3k
AR I S i 3 7R T YR SRR E B 0. I ELIR]— AR AR BROS [R] 3467 19 MWD {EL, 346 Bl 3¢
T EsP, 3 FPALEE T Rl — AR MWD (B BE )2 B 8 i gd . MWD, fil MWD, EZEAE 0—
20 em T2H 0 22 5, MWD, WFE E3% 0—40 em 13 0—20 ecm FITF 3 0—30 em T2 A B.3% 2 7 (P<
0.05) , 530—40 cm +JZHM L, AR 0—10 em +J2H9 MWD, MWD, F1 MWD, 351300 T 5.38%—
25.94% .51.88%—380.91% F1 29.79%—137.33% ,
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025—0053mm [ <0.053 mm

SW()_m FWO—I() WSO—I()
100

80
60
40
20

100
80
60
40
20

100
80
60
40
20

P 5844 J5 B 1 43 Bk Aggregate contents/%

100
80
60
40
20

FhFE4EFR Stand age/a

1 Le Bissonnais /5% =f 40382 T K EHEARE S &
Fig.1 Distribution of soil water-stable aggregates in the three treatments by Le Bissonnais method
CK; FiE 4l Natural grassland ; N15 47 2R 41 15 4F 15-year-old Caragana korshinskii Kom. shrubland ; N25 ; #7 2 FhAf 25 4F 25-year-old Caragana
korshinskii Kom. shrubland ; N35 ;. #7 &F4 35 4F 35-year-old Caragana korshinskii Kom. Shrubland ; SW ; 18 #3531 Slow wetting; FW . HRHIEE Fast
wetting; WS : BUR S48 5 Wet stirring;0—10 ,10—20 ,20—30 1 30—40 435 f¢32 + 2R

RSL(E SRR >3 b Jf HRE - R IR B g K, AR BRAO6 B3 10—20 em TR 3% 0—10 em
+JZ RSI{EA B E 520 (P<0.05, &1 3) , A PR AEBR I, RSI A SE3S KG BEA%, RIAE 15 -4 b A e RME
(0.80) , RMI fELEMAN sl > [ 3> F 3%, HLARRE £ J2 BR B RS I 34 K, AS [R]FioR A7 BRAE Ho RMI {76 3 I
R 0—20 em DL A3 H 0—10 em + 2747 3 25 5 (P<0.05, 181 3) . RMI{HAE F AL S RSI{H—
5, (E 3 0 v 3 D) Bt e A A BRI 2 7 T B, 57 B b R K EL(0.60)

2.4 TIEPIRERE M WK

ISR INE R R (Fr 2 FEARE R 307 A )2 ) A 2 P 7 M T (A AL RRE Ry R AT L ) 7 A~ TRV 2K 4%

515 3 FORRIALEE TR i) MWD RST FI RMI 4 7T0A 500, LA 34T 85 DR 28508 1A SR AT R 1k 48 s 11 S e 2 2 (€]

4), FOREAERR AL, )2 A WL FR R 44 5 MWD  RST Fl RMI {HAE7EAH K2, 3 RhALFE T, AR
FNF e R AR PR A2 ) o 3 A R AR B AR S AH 430 R 56.06% (F=8.9,P=0.02) .60.01%(F=10.3,P=
0.002) i1 57.98% (F=9.6,P=0.002) , HH7E WS Zbsrb A7 FRADKG R R 1] FRARER E H5 0 1452 il e K, 43 1
AR T 30.4% 11 9.86% AL 57, HARJE: SOC(8.69% ) , )2 (2.75%) , i3 457 % H Al gt B i A2 0.61%, RDA
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[ Jex [nis [EN2s  EEENGS

SEHHE R B4 Mean weight diameter/mm

1 2% E Soil depth/cm

B 2 Le Bissonnais =F A E 75T H1# 8 MWD EETH
Fig.2 Changes of MWD values in the three treatments by Le Bissonnais method
BREMEFRIRIAER A [F)/NG FRERIR ] — L 6] — 1 2 AR i A B 22 53 . 25 (P<0.05)

SR AMAEAE FR AR B R 5 MWD 28008 B 1EAH G, 5 RSI AT RMI 2 FUAHIC, SOC IUSZ IR BEIRZ o 347
T2 FEPRXF RSI AT RMI A 1E 5Tk, (H 340 1) STRR AR A/
3 itig
3.1 HEBEIKE AR 9 A R R AR M AR R

ARHFFEH RDA S04 45 R B,y 25 b A A1 B S i) - AL SR AR o A SR e BB R (| 4) , FF H>
0.25 mm PIERRS 5EF MWD {RLE AR 8 Bifi 4F BRIG nm s (B 1 81 2) |, BT 2R AF BR A B g i 1 3
PRI F et . e LR BB X 72 R XN T S MR BB 52t SRR 285 S, A ) 2 BRI A A 2% 5 0
AH LG R N T >0.25 mm AKFRME AL RIAFN>0.01 mm AR & 6, BLAME A Fr 4RI AR BR A S , SOC Tkl
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Fig.3 Changes of soil sensitivity index in the three treatments by Le Bissonnais method
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