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Soil and water loss in loess tableland slope had been widely concerned as a hot issue. In this paper,
sites with three vegetation types ( Robinia pseudoacacia, Platycladus orientalis and grassland) located in
Changwu tableland slope of northwestern China were chosen as research objects. Our aim is to explore the
effects of different vegetation types on soil aggregates and infiltration capacity, the mean weight diameter
(MWD) and fractal dimension (D) of soil water-stable aggregates in layer of 0—30 cm, the soil organic
carbon content (SOC) and the steady infiltration rate (SIR) were measured on May 2016. The results
showed that; the MWD and D of soil water-stable aggregates in layer of 0—30 cm, SOC and SIR in the
site of R. pseudoacacia land were 2. 63 mm, 2. 60, 5. 62 g/kg and 10. 40 mm/min, respectively; in P.
orientalis land, they were 3. 67 mm, 2. 60, 4. 87 g/kg and 5. 41 mm/min; in the grassland, they were
2.44 mm, 2.58, 6.07 g/kg and 12.45 mm/min. Results showed that soil structure, organic carbon
content and infiliration capacity of grassland and R. pseudoacacia land performed better than that of P.
orientalis land, and were beneficial to the conservation of soil and water in Changwu tableland slope. P.
ortentalis land showed the advantage of shaping large aggregates, while its soil organic carbon content and
water infiltration capacity were relatively low and not advantaged for rainfall infiltration. So it is

recommended to plant evergreen tree ( Platycladus orientalis) moderately, and design rational distribution
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of different vegetation types in this area.

Key words Changwu tableland slope; vegetation type; soil aggregates; soil infiltration rate
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PEIE SR IR o AR SO B o RO B IX F 7R
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1.1 HEXER

MRS XA T2 e i R AR b X B P 4 K i B
FR /NI (359127 ~35°16"N  104°40" ~ 107°42"
E) 74K 940 ~ 1220 m, [FR 8. 3 km? | J& BE i A 1
T KB 2 KU X, 2 RN R R A0 X AR 34S
9.1 °C, LW 171 d, ZHFI K 584 mm,
HFEH/OW, EFLW, FEEPET—9 H, ALK
ATBEAE T AR VA /NS A I3 B 07, FEae B 3 25 b
ALHE AT ()RR AR ML |5 255 (%) MDA AR b R R
S VAR IR A DI S  NVA w ST byl e o R 4 3
SAERRYZ) R 20 4 FEHB IR AT DL UL 1,

®1 FEMERERR

Tab.1 Basic information of experimental plots
iy [ (SER HEH)Z )
TR VA ZH AL Tree fik b B2 = (¥k-hm~2)
DBH/  Slope/
Vegetation type Community component height/ . Canopy  Undergrowth Stand density/
m o ) density coverage (tree-ha -1 )
AR FRR + FEHL + KA + 52 H ™ %5 Robinia pseudoacacia +
Robinia Zanthoxylum bungeanum + Ziziphus jujuba + Phragmites 8 £1.5 10+2.3 21.3 0.95 0. 85 2150
pseudoacacia australis
iyl M + FER + WE G2 + BRFF 5 Platycladus orientalis +
Platycladus Zanthoxylum bungeanum + Ampelopsis heterophylla + 6 +1.1 9=x1.8 22.3 0.8 0.4 2 667
orientalis Artemisia gmelinii
Hidh FaF o + E B4 + AT E Cleistogenes spp. ~ ~ 19.9 ~ 0.95 ~

Grassland Saussurea amara + Artemisia gmelinii

1.2 HRFE
1.2.1 REHABORERLAE

SEHG T 2016 4FE 5 H iR TORFE AR M
B3 A vk AR I AR A, B R & o SR 4R
0 ~10 cm .10 ~20 cm 20 ~30 cm 3 NZER KSR L
FE AR 3 WE A, KR B /N AR
BRUIAL 1 em 2247 B9/ DS AR KT, OIS £
FE 500 g #4710, R0 K AF < 0.25 mm 0. 25 ~
0.5mm.0.5~T mm.1 ~2mm.2 ~5 mm, >5 mm HJ
R SR BRI BT i, e BT O R AR A 1 45 R
i SN R ISV e e o0 = 0 NI B2 2 N o

PRI 1 min 5 B, P FHZE 18 AR i b i T 3R
VR R B, 155 <0.25 mm 0.25 ~0.5 mm,
0.5~1mm.1 ~2mm.2 ~5mm. >5 mm &Hr 2% 1K
Ttk AR Vst TS PR, T HAR A R 2 1 8K
TRtk BRI EH A L,

SR FH L A% T O DN A L 5 o, Bt T
- TS R SO BE S 7 - A LK
LB, SFLBR BEARE 1 S5 RN L RS A
iR IR AR BT WL 2,

1.2.2 E2BANBZE
HHEABIRE T 2016 425 H 7—15 Hib47,{#
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B #AB AL (Dise permeameter ) 73 i XF 3 ZEAF Hi
HEATINE BT A S DL b, SERR R R
AL AEBTAE T EARERE VB 2R AR 10 em (9
Mo KE2F AR 10 em, (5 3 mm 2R IR 7R I A 57
IS ERNRI AN YD, RS R R L s
SRS R P T A K AL, BB KA () o TEAS S
H L BOEA 0 em RIZKAE 258 KB WROK , A A (5
FABE N k& KE TOKAL S, Il
KB ARV 2 | ST S Al ST R
SEIRIE G D2 S T IR I, BT 1.5 min, B B8
10 s iIC 88 1.5 min 3] 3 min, 30 s 30 1 %3
min}ﬁ,%[ﬁ 1 min iC5% 1 ﬁ,ﬁﬁlﬂ%ﬁi”*ﬁfﬁ
AB,
1.2.3  RHFEHH

AU AR R AT TR AR
(MWD) IHEAERL( D) Rtk MR AR RRAE 15
YNWAR

m, = M,/My x 100% (1)
MWD = 2 (Eimi)/ Z m, (2)
M(r<Ei) Ei 3-D
o, - () (3)

max

e[ 0o (g) @

A om, 2§ BRI BT R A e, M, R

55 i GUKTANVERT SRR BT i, My R 2 RG0SR A 1Y)
BT, RO | FARIRRF AR R, KR
PET R IR e KOBLAR, M (r < R,) WRLAE/NTF R, HY
AR IR
1.2.4 ZIEAIE

{61 Microsoft Excel 2010 #1745 %434 SPSS 19
PTG 3T, B/ N B35 25 ek (LSD) AT 22 7
K 5, Pearson AH OC 43 A1 ¥ 3 17 AH OC 43 A,
Sigmaplot12. 5 #47HI & .

2 HBREGHH

2.1 AEHEBFEEET HEERIBHRLER

HI38 2 RT3 R ol S 700 - S i b s 5 it A
33% ~48% Z i) , Mk & it 7 36% ~ 46% Z[1] , Bk
TRTE 15% ~22% Z 18], Y@ ey, {33 FpiE
P SRR — 25 5% . R IERR B i R
AR ~ B > AT B R I AR >
M1~ B BORL S IR AT > okl > fRR ., )
FAMRHL O ~20 em 4 J2 FoRE 7 2 0K T 0 40 bk b i 2
M, 3 FAEBEEAL 0 ~ 30 em )2 19 2B BE I 7E
1.03 ~ 1. 35 kg/m’ Z [1] , .25 Bl 7 B 4 384 i g 336 K
5 2 5% IO 1) - 40 R L DU Bl R B i RIS, R
Tl FEL e 2 200 - M B R B AT > B > R, £
BB BRUE I BN AR > F k> A

R2 HMERYEMER
Tab.2 Basic physical properties of plots

ik &3 + 2 A IEHUZE A Soil mechanical composition/% e SAFLRUEE

Vegetation Soil depth/ KL Sand particle  FYAL Silt particle  FFL Clay particle  Soil density/ Soil total

type cm (>0.02 mm) (0.02 ~0.002 mm)  ( <0.002 mm) (grem™) porosity/ %
0~10 43. 42 39.76 16. 82 1.05 60. 38
HIBE Robinia pseudoacacia 10 ~20 36. 14 43.48 20. 39 1.15 56. 60
20 ~30 38.75 41.70 19.55 1.23 53.58
0-~10 44.42 39. 67 15.91 1. 14 56.98
MK Platycladus orientalis 10 ~20 45.38 38.13 16. 49 1.23 53.58
20 ~30 35. 46 44. 65 19. 89 1.28 51.70
0~10 43.20 38.90 17.89 1.10 58.49
HiHh Grassland 10 ~20 38.96 41.84 19.20 1.23 53.58
20 ~30 39.05 41. 44 19.52 1.25 52.83

2.2 AEMEHFEE T TR
2.2.1 XEEARKKERSH

H12¢ 3 AT, 0 ~30 em )2 R B AR S 0 =
TIEBILL <0. 25 mm KGR Y R AR 5w, DA
ARHLLL >5 mm R RS B e, TR )=
NTFIRE BT 25T K AR 1 SR A % L2 14 2

B I — o 22 5, UAA AR > 5 mm A2
VSRR 5 o 2 v T SR AL AR L A R, < 0. 25 mm
B R BAR S HE R 20 ~30 em H)2EAN, R E/NT
FIREAHL . 0.25 ~5 mm Z[A]f) 4 AR, B2 ~5
mm % P R R O I 35 25 A, HLAth 3 i gk
PSR (A 75 2t 22 R0 R DA MRk, &8 25/ N T SRR AR
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B, HEAP,0.25 ~5 mm Z[APRIGATRIRAYEE R BRI MR AR M 25N T RIBAR
R3I IMEHFLEBITFEABEARTREEFSE

Tab.3  Percentage of mass of soil water stable aggregates under three vegetation types

+JZ Soil MBI K Size/ %
depth/cm Vegetation type >5 mm 2 ~5mm 1 ~2 mm 0.5~Imm 0.25~0.5mm  <0.25mm  0.25~5mm

Fil# Robinia pseudoacacia 24.62+3.69b 14.7+1.74a 14.19£1.53ab 11.94+1.54a 7.48 £0.48a 27.08 £0.78a 48.31 +4.35a
0~10 MIAA Platycladus orientalis 42.07+1.11a 13.13+1.68a 10.50+1.11b  6.76 £0.20b 4.63 +0.32b 22.91 +1.15b 35.03 +2.27b

FHl Grassland 19.57 £1.46b 14.47 £2.57a 17.54 £2.07a 13.16 +0.48a 8.75+1.11a 26.51 +1.81ab 53.93 £3.22a

Fil#R Robinia pseudoacacia 24.85+1.89b  9.96+1.32a 9.57+1.02b 10.74 +£0.97b 10.13 +0.7la 34.74 £1.53a 40.40 +1.69b
10 ~20 Wk Platycladus orientalis 39.30+1.47a  9.86+1.50a  8.55+1.29b  8.00+0.50c 7.29+0.24b 27.01 £1.97b 33.70 +3.38¢

FHl Grassland 20.33+1.41b 11.55+0.70a 15.36 £1.32a 13.99+0.49a 9.89+1.44a 28.89+0.49b 50.79 £1.62a

FilBR Robinia pseudoacacia 26.10 £3.84b 11.07 £1.76a 10.14 £0.94a 11.04 £0.51a 10.13 £0.71a 31.53 +1.21a 42.37 +3.57a
20 ~30 A Platycladus orientalis 40.83 £0.28a 8.83+0.54a 7.67+0.0lb  6.98£0.16b 6.12+0.07b 29.57 +0.18a 29.60 +0.46b

FHh Grassland 25.31+2.50b 9.54+1.07a 11.06+0.8la 12.14+0.52a 10.48 £1.07a 31.47 £0.62a 43.22+3.12a

WP R NG R F R N R B IR + KR B e 2 W22 7 B3 (P <0.05), Note: different letters in the same column mean

significant differences at P <0. 05 level among the water stable aggregate contents under different vegetation types.

2.2.2 BREARKATME W/ N e SR B e 3 A R AR AR
HITEL 1 RIRD, 3 RN RIA B B S PF T LK BOKASRMERAT R AR A9 MWD i 2 0K At 91 i A8 9k

FabEPT AR A MWD (EFEE BRI, R MBS K8 HRMN B2 R, R 3 A2 K

S5t 2707
g —
g Q2651 a
£ 41 a =
= 4 m a a £ ab P a
= & 5 I
weE b b e 2607 a a b
5 3F b = 4
ﬂﬁ %) 1 ; b = T
& & b g 255¢
2T L &
;=
et & 2501
: =
= NN
= | 2
X ! & 245}
O - L L . L] L
0~10 10~20 20~30 240 0~10 10~20 20~30
IR E Soil depth/cm + R FE Soil depth/cm
~ 10r Br a
o .
> T
2 -3
X 8r ab E
9 =}
i % % £
;g % 6r a 2 é
= :
15} a 3
P ®
S 4r =
HE E
o 7
g S
g 2r %
8 <
2
7y | | 0
0~10 10~20 20~30 PIEABER TeEABE
+HERFE Soil depth/cm Initial infiltration rate(IIR)  Stable infiltration rate(SIR)

w4 Robinia pseudoacacia T3 {#{] Platycladus orientalis R FEHf Grassland

IR R R A R A A 2 7 + e FPE S bR 2 [ 25 5+ .35 (P <0. 05) , Different letters in the same column mean significant
differences at P <0. 05 level between soil physical property indices under different vegetation types.
P 3 P B T Y e R AT X B i B B AEE R 3EE MLk & 1 MR AR RIS A B R
Fig. 1 Mean weight diameter, fractal dimension, content of soil organic carbon, initial infiltration rate and

stable infiltration rate under three vegetation types
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AR MWD - 205 43 591 2 00 A AR Hb | 50 4 1Y) 1. 39
1,51 %,

Fb A AS TR Bl 28 280 4 3 K R [ SRR F1) 40 T 4
R ) KB, BRI B 1 358 A1 3R A o0 TE 2 bt +
JE IR S ARG TS /N g 34, H A i o e e 2
R+ HE T8 450G )2 R R I fE
HHA )29 ,0 ~10 em 110 ~20 em + )20 4i %k
KN R AHIRE > DA > FEHL 20 ~30 em T2
I AERINE BN > FIRE > Boib, HLAE 10 ~
20 em 2 PRIBER T AR E R T R,

2.3 AEAEEERTEFTNBRSERNSED

M T AT LU R R AR B 28 AL (1) £ 598 MLk
PR A SR B (R I A, AN TR B 2R A 3
A2 A LR B /NI 359 Sk Bt > AR >
MAH, HAE 0 ~10 em 124, B (1) + 341 HLAK %
TR T A AR, 1 10 ~20 em 120 ~ 30 cm
TEERARE,

WIhH A3 3 (Initial infiltration rate, [IR ) Flf2 &
A8 % (Stable infiltration rate, SIR) J& % FH R PEM +
HABRE S AR bR, AW BB I A B R E
ANBRRAAR AN BT, HE 1 5,3 FiR
[FIAB DY ST ) 1 EW 1 A B R AR e A BRI RN
MR EER, BN ABRARE AB R KNI
P8 R B > AR > DA, L AR b 114 )
LR AB R E A BRI 3 KT AG A, %) 4h
ANB RS HR ALY 2.6 F12.3 £i5, 5 E A B
AR 2.3 F11.9 £%,

2.4 TEBRENSRETERARGEENHEIR.E
HMmEENXER

O3AT IR E A B R A R R R e R T
b AP &R KR (£ 4), LI SIR 435145 SOC
F10.25 ~5 mm KGR A Bt S A 2 TE A DG OG
2,5 D BHAMELER, 5 MWD Al >5 mm 2% A
RS EEWR W E MR, LAV
0.25 ~5 mm 7 g% [a] A AR5 f iy, 4 8 45 4 i
I, FEEREABFEAR, >5 mm R RIA S G
MR, MWD BB, 3R E A B RN,

®4 SIR 5HEEARGREMIEIR.SOC MAX S
Tab.4  Correlation analysis among SIR, indexes of soil

aggregate stability and SOC

B R Size
MWD D SOC
Index >5/mm

0.25 ~5/mm

SIR  -0.898 " -0.503 0.903* -0.900 " -0.896 "

W KR 0.01 Ay WK, T RIK 0.05 /9 1 % K F. Notes: ™

means extremely significant correlation at P < 0.01 level, * means

significant correlation at P <0. 05 level.

3o
3.1 AEEHEB T EBAANR SFLERE

T UL ZH P55 32 B A BRI I Py
e AR i R 52 Wi A1, A 55 A TR) A e 28 1 %% D) A
SO TR ST R R & e Y 4 A T
TR e SR A P B R A B Al A, 34 3 B A AL
B, B 4 A R P BD A ek
w0 S BRARAE B AR R G TR . AT SE 3 FhiE
PSP UAFIAR S - 3 A 07 55 s v, T R R
IR AR, R BAMDRA AR 4 378 bR URE 28 B ik 1Y
TRV o TIRHAE 75 ek B TR 8 A0 3 T img 48 o 3= 2
JERIZFRLG K 73 A8 e % 2 L HERAL i IR A
b SR R I SRR B Y S ) Bk AL
BRUEZ AR N o ASBIEFE AR M - 398 %85 2 e R, A
FLBEE BRI, T IREE R AR X S50 Gl AR s, Ak
R, M FETRR M - 538 25 4 B T A o] A b S A
2,
3.2 AEEHER TIEFARERES

A [5) L  2H 2R B w 1  1T R8 A v) a FAR E
PE, AR MWD (B T HE PR s AL, 3R
PPN PR S - 398 PR SR AR RS S PRy, RN 2
o> 5 mm AYPERIR S 5T 5 FUBIBOR , S AT 3R A
Gerh oA TRORBLYL , v A5k 2 1 3R A5 A 0
b X PRI P B MWD, (HH
ok Ry Y A SR A 5 1 RN 1 5 1) R SR AAORL ] 0 A 2
8 - SEAORL ™ A Al 4, 9E— 20 T B S % A 3
LB R BRAIC, i+ 325 i & BRI AR 22 DA
AR OB A SRR i 5 vl e S vl T DU AA A A i
BER RZAGTE AR | B A S A U TE R
B MR, A DL o0 i R B 2 1 KN AN 55 03
fift B AT LI AN LA Ay DAL SRR O Il i L R 45 791
TN Z AR FO0E LA R AR 4 B ZESErE T i
PR R AR S B e

b - 5 A SR AR 1R 43 T AR H8 N T R AR AR A
Ul I B T SRR P RAR XS 0 B, R Bl
RIS BCEE R TR X SR A4
AT A R —5, FE i T R R K A
FOARBIMEAT, S IR AA ML R A R B F 5,
JEHR—AF R A Y AT A KR IR R ATk
A TSGR AR M B AR O, SRR, Iz
TR R E PR, TR AR R R IR
B RT3 Y 0 SR RN A A R - S 2 A 1 ek 3
RE Ao, MUAREIRR L - 38 AT SR 4453 B A K0 5 AR AR
MR P22 5 01 AN K IR R T IR < 0. 25 mm
L2 P SRR B i RO AT, BARARR 1 oI 4, 1D
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BRI R S5 MG T T TR ARIE R HE s i . 3
RIKDIEHEE (D) B 1 2 iR 2 3 K, X2
TREZLEPHYRRKZ LA, AL
B O et e, % - ABESS R Y R R AR T 2 R
X5 RSO S T A R — 5
3.3 AEEEERTEFTIHRSE

AN [FIAE LS Y B T A LR 0 i A R R A A
25t S ECH A Y FRR A G P0iE PEAS TR, AT
Xof - AT LR & B e AR R 0 O A - A
BURR & T HE AR A /DN | 220l A AR T 3 2 5
ARG, M V5 e s AR/ D | ELDAA I A A A LR XoF
F IR R e I 2 R I R B
IR g BT A RO ORI, o3 i S
KU RS A LIS e S L
BIUBS 7 ARG, T A V5 4 UE 38 R A A AL
B et R, HARAE Sy ] A0S o HC A 9 4 i A it R G fi
B T A

163 MR RIAME R ,0 ~10 em R EEHA
MLBR & 1 527 T 10 ~ 20 em #1720 ~30 em +
2, BBEE 2R, R HEE PR & R R R
A, X5 1 A AR RS 45 A — B, X2
FH TR ) ) SR A IR 3R R 4 43 A T 3R )= + 45
W SIS Y B S A I A 2 2 g AR R -
HEA BB i AR 2 ) T 309,
3.4 AEEEEBTENSEE

RIRAEGEE T+ A B RE AP AE 22 727
— S F IS R BAE AR R A2 S R AR IR 1Y
ERE TR, BH TR LEMNRE AR
R KBS P I A AB BE P T SRR AN
MAEAAHE A AR Y A2 B8 ) 108 354K e R
MR, — 7 TT H T SR AR AR s R R ) - 3 LA
SR 5 55— 7 TR R AR AR 4B 0. 25 ~
5 mm Z PRI AT R AR d s AN DR AT R AR
SRR AA] A LB R B RAF, AR Tk
(RS, A AR -4 > 5 mm LK A R AR BT
A7 et K, 0. 25 ~ 5 mm 7 9% 8] i A R AR 5 A
i, 13 A SRR oA TR RS, Anfm] 13387 A=
Ml , (- HEFL IR B ARG, % R, 2 A
BRESIRRBEG, XS H AU & R
— 30, RIS T A LR A AR, 2l ERUR AR 45
SALBRE AL, i — 25 S BB AR I FEIL,

HHEABRE S K /NE T YK 125 8h Fiit ok
/N B A B KER N, 3 T AR sl A5 2R 4
PITH IR, A R T3 H IR R R R s
AT £ BE D, W0RA S B 5 5 K 3 3 A
JUETE SO EAL T, H L R LA — e e, K

AR MUASE AR A AR A5 BAR A A 42
3.5 TENZgENFMTEFARGKRE LR AN
AFERTFE R, A B TERESZ T fLBE
JE A LB FIOK R PR AT SR IR R AE DR R
W0 AR AR DS BT AR - L LB
A AT LA B TERERAR i ; LI > 5 mm Rigk
P R A 5 ey, MWD RO, AN T S A 1
REMIH 5 50. 25 ~ 5 mm KEZ ] A SR AR & B 0 3 A
MTFHIRABRINSE R, 28 BRI LA
RGP S Bt 1) A i S R R LB R
BETIXF LA A B PERE ™ AR, JEHE 0.25 ~5
mm KEZ% 8] (4 AT SR A5 | LA o, R WAS TR R 4%
P SR A o3 A A4 50 A A T S LBRE A 4 i, %o
EABRE B3 A BRI, A Bl a
B i A L S P AR GK AR P AT SR AR B B 2 R S i
X LA BRI E EIN R,

4 2 ®

1) ANFEREHER AT R S m R
AR ~ L > DA, Bk S Bk R > A ~
T PR S RN AT > R > FIRE LR
FEL AR > FE L > DA

2) AN [) FE S Y 25 A - SR KRR AT 3R AR
MWD {H 2230 AT > Bk > filBE, A48 D %
PR MAG ~ IR > it A HLEK SOC R IR Hiih >
ML > M FasE A B3R SIR £ b > fil# >
M

VAR R T LA BRI SH
PUBK & 1.0, 25 ~ 5 mm R ] K Rt A S8 A & ik 52
IEAHOCOC R, HIR 8 B E MK,

4 ) 1 ROV M (%) - Sl A TR AR X O R
A BB A B YRR AE A R Tz X K
AR AR A — 2 B R A R AR B i RE T, (H
H A HEA B 5 B RE AR A, AR TR
Kl AGS

B VA AR X K AR AR S A TRk
PR AE . S U R — 2 0 ) WAt T 26l T

L DU AP st 3 S5 1 AR SR RE R I A, D2
TR R Ry SR R A R DX e
AIFERT B+ A B e 3K, AN H K AR Fh A,
“BLAE (5 bt AR 6T 3585 F DX el o AR, A TT D e 5 3
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