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Abstract: [ Objective ] The differences in aggregate stability and infiltration characteristics of loess under
different forest and grass vegetation restoration types were compared in order to provide a theoretical basis

for the optimization of ecological restoration patterns in the Loess Plateau. [ Methods] Abandoned land (C, ,
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control) , alfalfa land (C,), natural grassland (C,;), mixed forest land of Pinus tabuliformis and Platycladus
orientalis (L;), and mixed forest land of Robinia pseudoacacia and P. orientalis (1,) were used to investigate
differences in aggregate stability and infiltration characteristics and their exogenous factors. Water-stable
aggregate composition and saturated hydraulic conductivity were determined by the Savinov method and a
single-ring two-ponding depth infiltrometer, respectively. Mean weight diameter (MWD), geometric mean
diameter (GMD), fractal dimension (D), percentage of aggregate destruction (PAD), water-stable
macroaggregate content (=>0.25 mm, M, ). and saturated hydraulic conductivity sample (K,) were used as
evaluation indicators. [ Results ] @ In the 0—30 cm soil layer, C, had the lowest GMD and MWD, and GMD
and MWD in forest and grass vegetation restoration types followed the order of (L, and C;J>(L, and C,J,
respectively, whereas PAD and D showed the opposite order. @ In the 0—10 c¢m soil layer, L; dominated the
highest macroaggregate (=>0.25 mm) content (47.24%), followed by C; and L., while C, had the lowest
content (24.00%). In the 10—30 cm soil layer, C; dominated the highest macroaggregate (>>0.25 mm)
content (35.41% at 10—20 cm ; 27.96% at 20—30 cm), while L, had the lowest content (11.46% at 10—
20 cm; 8.00% at 20—30 cm). @ The variation coefficients of topsoil infiltration characteristics for different
restoration types ranged from 0.001 to 0.360. The K, (0.307 cm/min) of L, was the highest, while the K,
(0.044 cm/min) of C, was the lowest. @ Aggregate stability indicators (except PAD) and K, were significantly
correlated with soil organic carbon, porosity, and bulk density. [ Conclusion] The restoration of forest and
grass vegetation was beneficial for improving aggregate stability and infiltration performance. Compared with
natural grassland, long-term forest restoration exhibited better aggregate stability and infiltration characteristics,
but those characteristics were worse for short-term forest restoration than for natural grassland. Time
accumulation should be emphasized when evaluating the effects of vegetation restoration.
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B b R D v R OK R DL B BRI, MR SR o IR S B A G T

WK 2 89.21 00 YK A i % T AR O Al T8 i R
LB 52 1 12 DX IR 4 30 % By ¥ B4 i S it B 1P
R A2 T AT DA 3 - 3 AT SR AR AR 8 P RLA B
P AT 5 )38 56 - SEpT b M RE L PR 45K L, By KU v
A S RCR . R AR S P2 e TR IR IR L A )
BRI BE ) AE k38 - S FL IR 25 M FF K BE ) VB i 1
Y AR 7y 55 07 T B A L EAE L S e
PhVERESC R B . A B RRE R XS W K
WAL i T3 0 T S K g M DX K A3 b
FEAR R H B RAF A9 A B R AT LU R M R AR I A
A E] A B TG K R

FI I A A B A AR 22 A O AR B IR S0 - 3 T 3R
PRFRE PE S B FEPE B 2 M BIF 5T . ¥ 30 08 A [ IR
B A BIR 0 (4 W1 5 3R W] AR T AR Ml 5 3t e 0 A
BT LR AB ML )y 0 B A 235 1 g 1R .
Vi ST R AR DRI T T AL 1A T A O T R AR
TEVE IR AR RE /N 5 R R AR BRA G . R SR
SEUINT HE W TN 1B B AL BT LG AR B AL bk - 3 P 3R 1K
FasE R o ABPERE S 4F 5 M0 Liu 55 Zeng 551"
AF 5 UE W AR L s - 98 PR 3R (ARG 1P S o, B A AL
Hu I AGE B D ARG . AT UL, AR K B T 3R
PRASE PE R B PERE A9 R M T 50, 32 BT A — A A

B, Z R AR S 2R e A SRR AS E MRS
PR I AR Al AT R B = 50, T LA B B R IX £
PR WK S IS U ST 45 RAT A BR 22 5, I Ay i B2
TF R — 2L 5T

R A 22 M A B P AL, A SRR A
oy PR ZR A UL 52 ) S B2 N K b R T A A IR
AL T 2T T R RS A SR ARk
2 P X 3 S ) g L AR S T R A A R
FER T (045 214 3t AR B0 BT i A T O 2R AR B BT A5 B
TRFBE" . ARSI RAS R A w0 52 2 %Y
B BRSO S MR BIE S R ) ) A SR AR AR E A A
ABRHERI SR L 570N 25 30 A AW SR AR Uy it —
o B A 4R e SO

1 WX

WF 5 X A7 F 2% M 7T 39k 56 X (35°56'—36°10" N,
103°46'—103°59"E) , 44 1 497~2 319 m.J& T# +
FroBg 8 B X, [ A 1) m AT oK Bk 4 S b L 3R XA
Ll AT A2 R 208 km? L Ab T FE RS R 5 AR F
DRV A 1 3 U X, 2 B (W3R o T A . AR B
KEEH 328 mm, ZENLE 78 HAEHEE RN
1 437 mm,4E4 H BBIFE] 2 491 h, TR B KT 180 d,



26 K R 3 4R

543

AP X R 0.94 m/s, KK &g, ZE R
SRIERGEZERULH MR, LEZH 2wt
BT A KA £ pH AE A T 8~9 ZJE]. #F
FEXCEHAER AN 18 mm, IR AR ECHh
1500 t/(km® * a),

2 WFsEIiik

2.1 BEMUESE

ARBFFEHEI 5 A FEHL : DLy S M -3 FA TR 22
MR ARE R T 25 a CHARI A AN 38D, I FAAR @ 7 3~
4 m AR B TE 3~5 m, AR MR A AT w8 L (H
AW REEWE R L, MR+ R IR 3S bk, T
2004 AF 4 1B BF i AR J AR A 5 AE 5~6 m,
DFARYS i 78 3~ 4 m, RS, IS P JRE Ay, Ml o

TGS, PIEREAW BB EN)E ©C
IR T, R TR A AR T 2015 4E; DC, N E 15 b,
T 2015 4F I I Bl kil OF 22 I X 5, AT 22 Ao /N 2
OC; JRIREH AT W58 X b 1Ll T, e 45 B
WA W45 B o A b R T K AR« A TR o B 5 X1
117 %6, AT IR | 0 RR 357 oA 0 b 19 32 8 2 b A
HHTE AR 32.8%,C, . C,, Cy TH AR ZERIF 5T X 0L 1 2
I A A E L L L, . C L Co B TERRY 52
b ) 3R AR A PR B SRR L s TR A DR R
AT DB M 0 L R N Tk s R B RS L R
[ A O O 2 78 2 ) (1R K PR R0 25 5% 5 A AE
by A3 DU B AT AR /N T 2 hm® L
BRI AEAE 0 R P BE . B RE LA B
k1,

x1 HEHMEXRBER

Table 1 Basic information of sample plots
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Table 2 Soil physicochemical properties and root biomass in different vegetation restoration types

FE Hb TR/ RE/ A E K LB B/ HOL/ WRAEYE/
9 5 cm (gecm ?) /% % (gekg H pH f (gem?)
0—10 1.40% 34,034 47 11,997 8,465 3 913.05%
o 10—20 1.21% 45.39% 514 10.04 8,574 2 197.497k
20—30 1.19% 46,458 504 7.20% 8,520 521.90"
0—10 1.2447 44,23 544 12,475 8,614 5 711.47%
C, 10—20 1.23% 44,324 534 9,128« 8.60% 3 275.96%
20—30 1.214 46,124 534k 9,965 8,644 1 427,575
0—10 1.21% 44,88 5540 15,930 8.394¢ 3 953,78
Cs 10—20 1.155¢ 49,154 564 14,56 8.40% 893.02%
20—30 1.13% 49,46 564 13.33% 8,574 2 985,17
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Soil aggregate stability in different vegetation restoration types
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%/J\<OO44 Cm/min)o ﬁﬁﬁ[ﬁﬁZ%ﬁiﬂvﬁgiﬂﬂ ﬂﬂﬁ H\/ H2/ Il/ Iz/ K‘/ ,th%
ZIRET HEABERE. em  cm (em s min ') (em e min~ ') (em *» min~ ') FRE
4.5 9.5 0.436 0.573 0.282
60 1010 em L, 50 95 0571 0.740 0.387  0.232
[C110—20cm 4.0 9.0 0.369 0.491 0.251
50k A2 N 20—30cm
Aab L 5.0 10.0 0.229 0.266 0.077
o 40 Aab Abe L, 55 105 0.330 0.367 0.077  0.001
é Abc As
g ol Ab ™ 4.0 9.0 0.223 0.261 0.077
2 Abe 5.0 10,0 0.100 0.120 0.041
20} | fac Abe ¢ 5.0 100 0.438 0.464 0.054  0.202
Ac Abc 5.4 104 0.182 0.200 0.037
10 Abe
4.5 9.5 0.789 0.871 0.170
G G, G, L, L, C, 4.0 100 0.565 0.616 0.088 0.360
M., H7>0.25 mm K EaVE BRIk SR, FIRE. 5.0 10,5 1.079 LI71 0.189
B2 ARAHEEFHKERTHLTES02S mm ARG EE 5.3 10.3 0.582 0.648 0.137
Fig.2 Content of soil aggregates larger than 0.25 mm in Cs 5.6 10.6 0.659 0.739 0.166 0.134
5.7 10.7 0.314 0.401 0.179

different vegetation restoration types
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Fig.3 Soil saturated hydraulic conductivity in
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Table 4 Correlation among soil aggregates, infiltration characteristics and physicochemical properties
5 #i A PLBE H O T K A fLBR pH i AR ALY =
GMD 0.48 —0.64"" 0.70"" 0.60" —0.19 0.06
MWD 0.61" —0.80"" 0.79"" 0.63" —0.01 0.01
PAD —0.27 0.55" —0.73"" —0.71"" 0.41 —0.10
D —0.68"" 0.72"" —0.77"" —0.63" —0.11 —0.22
M., 0.55" —0.71"" 0.77"" 0.68" " —0.09 0.12
K, 0.56" —0.67"" 0.85"" 0.79"" 0.04 0.21

% FORTE p<<0.05 K- 5B FEME;

x % FoRAE p<0.01 K- b B FEAH
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