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Abstract: [Objective] This study aims to clarify the relationship between plant diversity and soil particle size in
Hedvysarum scoparium plantations of different stand ages, thereby providing scientific support for vegetation
construction and soil management in the region. [Methods] Taking the Hedysarum scoparium plantations of

different stand ages established in the eastern Tengger Desert as the research object, the plant diversity and soil
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change characteristics of Hedysarum scoparium shrub plantations of different stand ages (2, 4, 6, 8, and 10 years
old) were studied by using the methods of field sampling and laboratory analysis, and the relationship between soil
particle size and plant community diversity was analyzed. [Results] (1) The soil particles in the Hedysarum
scoparium plantations of different stand ages were mainly composed of fine sand and medium sand, accounting for
30.62%~61.81% and 23.83%~51.09%, respectively. With increasing stand age, the distribution of soil particles
became finer, the degree of dispersion decreased, and the particle size distribution tended to be nearly
symmetrical. The soil fractal dimension showed the highest correlation with clay-silt content, with an R* of 0.837.
(2) There were a total of 18 genera, 7 families, and 22 species of plants across 5 plots of different stand ages.
With increasing stand age, the plant diversity indices showed a pronounced increasing trend. (3) In the
Hedysarum scoparium plantations of different stand ages, clay-silt content and very fine sand content were both
significantly positively correlated with the fractal dimension (»p<C0.01) , with correlation coefficients of 0.36 and
0.83, respectively. The kurtosis showed a highly significant positive correlation with the Margalef richness index
and Shannon-Wiener diversity index (p<Z0.01) , with correlation coefficients of 0.39 and 0.26, respectively.
[ Conclusion] The Hedysarum scoparium plantations of different stand ages can increase plant diversity indices and
alter soil particle size content, with a positive correlation observed between fine sand content and plant diversity.
Furthermore, ecological restoration measures in the region can provide a scientific basis for desertification
prevention and control in other sandy areas and plant restoration in arid areas.

Keywords: Hedysarum scoparium of different stand ages; soil particle size; fractal dimension; soil particle size

parameters; plant diversity
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Table 1 Soil particle size composition of Hedysarum scoparium plantations of different stand ages
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Fig. 2 Changes in particle size parameters of soil in Hedysarum scoparium plantations of different stand ages

23 AEHKBAIHEERTENSBEHNTHEE

H1 I 3 A AN )R AE B AR ZE 0—100 em Y £ )22
TREE I, HL AU 4 BUFE AN [R) RS 22 (8] [6) R A7 7 B 3 25
5o SFURIFEIBRES I AL FRAE 0—100 em + )2 ERBE 1Y 43
T 4 B 6 L Ry 1.44~1.98, i % + 2 VR B 1 38 m
Oy TGRSR IR TR A . BRI, 5 40 bRl (1 46 1
R TE AERAE 40—60 em 2 R, 52 Bk 3 imi 6 B
IATREPE . SRR AL PRI S0 T AR B 1 i e BIR
MY K 6 a(1.8840.07)>>8 a(1.77+0.04)>>2 a(1.73+
0.100>4 a(1.66£0.09>>10a(1.62+0.11),
24 AEMRBAIEERTBRNEARSHHEL

WX

W HE LR, AT 0.1 mm 4 4 HE 0RO 4 T
Y MO SR AR . AR XEREAZ /N T 0.1 mm 1 £

e, 5H - AR AR EAH B mR T
0.1 mm Ay 4 e MORL W 5 H - 38 53 2 4 805 A0 G
MW A0 LR 8, B 4E 8 S /i i) & 2278
() IE A 56 56 2R (p<<0.01) , # & R AL R*5 5 0.837. X
— SRR, A A BN B D E A i AR b
o R AL 3 I8 S AR (A 4 A AR
i3 B IE A E (p<<0.05) , i R*H 0.198., 43T 4k %k
54w W MmESE S SRR EXR P>
0.05),R*43 44 0.119,0.001,0.031
25 AEWHRBATEEREDHERTHIFE

FH 8 2 TR, A )P 0 2 R ) 2 A 8 s 5 9
22 5 (p<<0.05) , H AR 0y A6 45 bk i R0 R A2 #E AR
I IR B AU T 38 i a8 R A A A i ek A A e
T D) 2 I B RS A B 2 B R Bk B i



32 K+ G FEF 5

33 %

PR 5 0 BAE 8 a F1 6 a bR Y AERE AR
T2HMT FEAY A, SRR N 3L 7R 18 )8
22FPAE Y . b R YRR B B BRI R
AFBEC6 B HERFCA RO R RN 3 FHO X 3 K BHE Y
b AR Y 77.5% , RBIR AR R F 4G B X B
L 3 6 N ORI AR DX 19 A A 0 I 5 3 O M AR R
2 b DX A B B TR A A 58 X AR A
Bl 2 LR — 25 20 M AT B R 1 8 i, BT A
14 o 5 D B 50 28 T 38 0 e e mT AL B AR R Y
YN N L Y S R NEA S

I 10a I 8a [ 6a
2.0 N 4a [ 2a
1.5
Ed
€10
R
0.5
0

0—5 5—20 20—40 40—60 60—80 80—100
B EE/cm
B3 AEHKKRAIZERTENSBELTE
Fig. 3 Changes in fractal dimension of soil in Hedysarum
scoparium plantations of different stand ages

2.6 AEHEANTIEERERSEEEHTURHE

HH 28 3 AR, N T AR AR AE A W] 0 By B2 1) A
ZREVERR AR R UL 3 25 ¢ (p<<0.05) . #E— L HF5E
45 R W : Margalef 5 J& #§ £ . Shannon-Wiener £
FEMEHE B UL S Simpson 22 FE P8 £, FIARES (1948 K 2
B ARG G R o AT, Bl A MRS Y3 4 X 3
VLR Y Z RV RR AR Y R B R 8 BTy i
Margalef 4= & & 45 £ B & £ 3 2 (p<<0.05) K 10 a
(1.05>8 a(1.02)>6 a(0.96) >4 a(0.66)>2 a(0.2) ;
Shannon-Wiener £ # 1 5 £ B 1k % 3 2 (p<<0.05)
F10a(1.51)>8 a(1.27)>>6 a(1.16)>>4 a(0.95)>2 a
(0.27) ; Simpson £ ¥ ¥ 45 £ K B (p<<0.05) K 10 a
(0.72)>8 a(0.66)>>6 a(0.61)>4 a(0.52)>2 a(0.14)
HH LG AT L, A b bR T A e SIS R 2 B AR 1 4
hnmgEg A, X 5 S 2.5 AR IS N T AR #E MO ) 41
PR AR 43 B AR R 09 S5 ARAT o FE A R A IS Y
WM 10 a,8 a,6 afil 4 a M) ZAEVEFE bt =
F AR MK 3 B N Shannon-Wiener £+ 1 45 £ |
Margalef & & J¥ 1§ %t . Simpson £ £ ¥ 48 % LA &
Pielou 2] BE48 5. K00, X7 T 2 a W& k53, i T
AR AT B R] 32, S BOMKCHD P A ) Fh 28 A X 8 A
I Pielou ¥4 JE 418 8O T A% 8805 o

2.5 2.5
2.0+ - 20 | .
= & s : * - 4
wl3f - $=0.703x+1.507 mlsr s
2 R'=0.837 2 $=0.017x+1.534
K10r p<0.01 S0t R=0.198
p<0.05
0.5 0.5
1 1 1 1 J 1 1 1 J
0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20
FMUEE/% WA &8/ %
2.5 ¢ 25 25 ¢
2.0 2.0 F * 2.0 F
L 4 L SN o0 e o *
oL 2 1S . 215k
S —-0.006x+2.008 ES = ES
ial »=-0.006x+2. 1ok $=0.0007x+1.690 10 L $=0.006x+1.701
R R ;(:). 10 159 X R*=0.001 R R*=0.031
p>0. >0.05 >0.
0.5 05t P 0.5 | p>0.05
1 1 1 ] 1 1 J 1 1 J
0 20 40 60 80 0 20 40 60 0 5 10 15
Md & &/ % R/ % & &/ %

B4 TEHENFARSSHEHHEEXR

Fig. 4 Linear relationship between soil particle size composition and fractal dimension
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Table 2 Plant composition of Hedysarum scoparium plantations of different stand ages

Mt/ fekEH R /cm TEREHEK /cm TR 5 /cm

AR /em

MT EZH

10 191.3348.9b 194+3.51ab 190.84-6.09ab

8 178.33+5.68b  183.73+5.84ab  176.246.47ab

6 177.9348.48b 221.73+7.41a  186.8647.95ab

4 178.93+8.50b 199.13+8.13a 231.66+2.08a

2 9447.34b 116£11.73b 112.8410.13b

26.46+5.63a

25.39+3.31a

22.321+5.37a

18.20£5.22ab

10.9742.02b

B & (Setaria wviridis) . 10 ¥ (Psammochloa wvillosa) . W J§
(Eragrostis pilosa) \ 15 K (Agriophyllum squarrosum) | 1 & & (Bassia
dasyphylla) . 8 B 3k (Echinops sphaerocephalus) . B ¥ (Artemisia
blepharolepis) . Hl ¥ # (Salsola tragus) . H 5Z (Corispermum
hyssopifolium) W 7F (Pugionium cornutum)

55 (Stipa capillata) | W J§ %5 (Eragrostis pilosa) . =15 5 (Aristida
adscensionis ) 0 F& % (Setaria viridis) , Jo 1= B F H (Cleistogenes
songorica) . W & (Artemisia scoparia) . W B 3k (Echinops
sphaerocephalus) .18 3% (Suaeda glauca) \J Vb 3% (Salsola tragus) % %6

# (Peganum harmala)

H L & (Astragalus galactites) | T JE ¥ (Eragrostis pilosa) i 1 3%
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W ¥ (Psammochloa villosa) ¥ 7 3 (Echinops sphaerocephalus) \ 19 K
(Agriophyllum squarrosum) . ¥ 3+ (Pugionium cornutum) | ¥ 4 %
(Calligonum mongolicum)

WK (Agriophyllum squarrosum)
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Table 3 Plant diversity indices of Hedysarum scoparium plantations of different stand ages

Z TR L 10a 8a 6a 4a 2a
Margalef 1.054+0.01a 1.02£0.15a 0.964+0.21a 0.6640.16b 0.2£0.02¢
Shannon 1.514+0.11a 1.274+0.27ab 1.16+0.18ab 0.9540.23b 0.2740.08c
Simpson 0.7240.05a 0.66+0.03a 0.61%0.10ab 0.5240.11b 0.14=+0.06¢

Pielou 0.7240.05a 0.66+0.05ab 0.55+0.4b 0.66+0.03ab 0.39+0.12¢
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Fig.5 Correlation between soil particle size composition, particle size parameters, and plant diversity
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