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Study on Distribution and Stability of Soil Aggregate Under Vegetation at
Different Elevations in Helan Mountains
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Abstract: The soil of 0—20 and 20—40 cm layers under different vegetations along an elevation gradient of
Helan Mountains were investigated. We analyzed the variation characteristics of aggregate content of different
particle sizes and aggregate stability with the increasing elevation, and explored the correlation between soil
physicochemical properties and aggregate stability. The results showed that 0.25~0.053 mm aggregates were the main
aggregates in 0—20 cm soil layer. With the increases in elevation, the contents of water — stable macroaggregates
(>>0.25 mm) increased, and the contents of <C0.053 mm aggregates decreased, indicating that the soil
aggregates changed from small particle size to large aggregates with the increasing elevation.In the 20—40 cm
soil layer, the contents of water —stable macroaggregates reached the highest at mid—elevation (2 139 m),
which was 65.73%. The mean weight diameter (MWD) and geometric mean diameter (GMD) at both 0—20
and 20—40 cm soil layers increased first and then decreased with the increasing elevation, with the peak
value at 2 139 m. The MWD and GMD of soil aggregates in different elevation gradients were positively
correlated with soil organic carbon (SOC), total nitrogen (TN), total phosphorus (TP), silt and sand
content, and negatively correlated with clay content and pH. These results suggestted that the overall stability of
soil aggregates along the elevations of Helan Mountains were ranked as medium elevations > high altitude > low
altitude. Higher content of macroaggregates and soil nutrients contributed to the stability of aggregates.
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Bunge,) BE M B 55 + H I (Artemisia stechmanniana Ledeb,) B
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1380 1.49£0.14a 55.1740.30a 40.3340.36b 8514£0.04a  11.74£130c  1.1940.12d 0.4740.04b
1650 2.274:0.43b 41,76 £5.77h 55.4746.19ab  8.35%0.05a  18.53%2.08c  1.620.12d 0.5970.01b
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(=]
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ey Sk 5 fif R A A 0 O 18 0 Fl 1106,
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PRFETE AL — A — TR ARG AR RRAE 7 AP A 4
T KA R 0 R 0 R RS A )2 3 T
ANIEA HIL ST B A L AR 358 v N RLAR B R S5 48 I
E I AT NZIE 3 NS 1N S e NI 1 K%
e RAR A BT 45 R — 3, LR R
3 TH 22 PSRV I S AL 7E v i Y R 1 T AR, AR
AR ZR LA BB Y0 0 40 AR A L S S Bk 45 L OF LR OR &
SR IR BT R R AR T B DL N T S A
MARE B . BRI Z AN ARG IR R B 2 249 mAb
KEarE KA RIR S EALT 2 139 m Ml 2 438 m, X 1J
RE 55 124 Hb AR 0 A PAD A %
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® i 5C ppTN ©
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b3 S N
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b z I Sl ST - Cay------
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053 a 0
[ [ MWD
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> < < 1 1 1
1.0 1.0 1.0 1.0 1.0
RDA1(90.5%) RDA1(79.7%) RDAI1(77.3%)
° 1380m ¢ 1650m o 2139m 4 2249m v 2480m

HF: ()R 0—20 cm )23 (b)A 2040 em )25 (O NEEG W TN MR &8 TP A& & i SOC A MUK & it ; Clay R 5 Silt
g BhkL i s Sand SHEPRL S R>2 KRR 2 mm BB SE;R2~0.25 FRAR 2~0.25 mm B BIA S ;R0.25~0.053 KRR 0.25~

0.053 mm H B & i R<C0.053 ARi4£<C0.053 mm A1 BAK S,

3 TEARGHAESARERESRERSTERFHRTKSN

MWD Fl GMD %32 FI DT 3 1R Ay Ao 1k
14 MWD il GMD K , Ui B I A R R fo e PR 4y ; D
A DARAE - 3250 16 JUART T A4, R 6% s e 1= R0 A% 1 K
NG BRSO S5 b ) KL AN R B, D /)N, 6 W - A B
SEVERRAEY ALY & B B2 L A R R R R

E PR B TR PR T S ST 3G KR DN R A A 2 139
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AR XTSI & B B 2% L A O R
(1 900~2 100 m) HA fi i (14 £ 4 22 FF 1 R4 i 1Y



5 2 SRR AR B 22 I A R RO AT S A SRR A B AR E MR Y 215

THEECH S FURAE PR R R I RN AR E R
TR JLT 22 0] LA 48 b 80 MOKE , [ i ™ A= 226
YA P 7 - 3 UL 86 45 7 — A2 TR IR P SR A, 3%
SR S AT IR AR I RR E P SRR AT R AR Y

s P T A 55 40 8 16 0 2 HE TR . 0
112 139 m HOR B R RS A B 05 47 e 2 T
6 Bk P ML T K B0 S 56 4
P S OO T 8 e A

R4 FRBREIFERTHRRENBEZHRRER

T 0*20‘cm + 2 20—/1(3 em + 2 %Qﬁﬁ
MR/ % F P it T et F P MR/ % F P
SOC 51 13.78 0.002" " 6 1.98 0.154 18 7.10 0.010" "
TN 4 1.02 0.352 0 0.20 0.854 10 4.19 0.016
TP 2 0.40 0.352 2 0.54 0.630 3 1.59 0.212
pH 4 0.99 0.398 35 6.99 0.006 "~ 13 4.29 0.028
ki 2 0.57 0.572 4 1.28 0.308 2 0.89 0.400
KR 1 0.45 0.606 24 6.85 0.002* 11 5.53 0.004 "~
Yoo 3 0.53 0.590 1 0.05 0.984 2 1.33 0.230

H.ox % FoR P<<0.01,

B 2R, s AR (2 139~2 438 m) FEHL
TR R AR i DL S A RAR RS E RS 020 em
A BT B, SaT A B A R B X R
SR MR R R Z 500 T L3R E % 1
A ) R S W s i AR HL 3 ik e AR 1 A BB
BT 4 A SRR 2 (R IR A 5 UL BE 2R, +
b bR B i R AR B R S B n,  AL R E
R A o 52 M AT 3R PR 1) 0 i S A e . R AR ARV 4R A b
(1 380~1 650 m),20—40 em + 2 KA R G & LfaE
PRI T R)Z 1. ATREAY B BRI . (1) 37 15 Ji 1 52
MR A T AR BRI . 52 B 2 N R s sl T4,
FLSE T i W TE DA 1 Ay 25 2 E A B BRI A5 2h T
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