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Abstract; Situated in the eastern Yunnan-Panxi belt, the karstic graben basin area is confronted with an acutely fragile
ecological environment as a consequence of severe rocky desertification, emerging as an ecological challenge that demands
immediate resolution. Vegetation restoration is a crucial measure for the comprehensive management of rocky desertification
regions. This research centers on the rocky desertification zone in Jianshui County, Yunnan Province. Four distinct artificial
vegetation models, namely broadleaf forest, coniferous forest, mixed coniferous-broadleaf forest, and shrubland, along with
a natural grassland serving as a control, are taken as the research subjects. Through comprehensive vegetation community
surveys and in-depth soil investigations, this study delves into the impacts of these different artificial vegetation models on
biodiversity, soil physicochemical properties, and stoichiometric characteristics. The findings reveal that, across the various
artificial vegetation models, a total of 39 angiosperm species, classified into 21 families and 35 genera, were identified. In
comparison to shrublands and grasslands, broadleaf forests, coniferous forests, and mixed coniferous-broadleaf forests
manifested a notably higher species richness. This increase was mainly embodied in the significant augmentation of
herbaceous plant species ( P<0.05). The artificial vegetation models effectively contribute to the enhancement of plant
community biodiversity in the rocky desertification area. Specifically, the broadleaf forest model demonstrated the highest
tree biodiversity. For shrubland biodiversity, the broadleaf forest and coniferous forest models ranked the highest, while the
mixed coniferous-broadleaf forest model presented relatively higher herbaceous plant diversity. Regarding soil properties, the
soil total nitrogen (TN) and total phosphorus (TP) contents in shrublands were lower than those in arbor-dominated forests.
The vegetation restoration in shrublands exerted no significant influence on soil nutrients ( P>0.05) and even had an
adverse effect on soil TP content. After four years of arbor forest artificial vegetation restoration, significant changes occurred
in soil organic matter. The soil organic matter content in broadleaf forests was remarkably higher than that in other models
(P<0.05). The mixed coniferous-broadleaf forests significantly increased the soil TN content ( P<0.05), and broadleaf
forests significantly elevated the soil TP content ( P<0.05). Moreover, in broadleaf, coniferous, and mixed coniferous-
broadleaf forests, the C/N stoichiometric ratio decreased. In the mixed coniferous-broadleaf forest model, the C/P ratio
declined as well, which was conducive to the microbial decomposition process. In conclusion, this study offers valuable
insights for the vegetation restoration in rocky desertification areas and provides practical countermeasures and suggestions
for ecological restoration and rocky desertification management in karst regions. It emphasizes the significance of choosing
appropriate artificial vegetation models to promote ecological recovery and sustainable development in these ecologically

vulnerable areas.
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Table 1 Basic overview of the study area sample plots
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Artificial vegetation modes Sample area Vegetation types Afforestation tree species
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Table 2 Species composition of different artificial vegetation in Yunnan karst graben basi

N Tv K2 Arborous layer TEAR)Z Shrub layer FAJZE Herb layer ST Total
AT HHE . . . .
Artificial vegetation modes Bt I il B I il Bt I il B I Fh
Family ~ Genus  Species ~ Family =~ Genus  Species ~ Family ~ Genus  Species  Family  Genus Species
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EFIHK Coniferous forest 5 5 6 5 6 6 9 15 17 16 26 28
iR A
4 4 2 1 1 11 2 24
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Fig.2 Comparison of biodiversity of different life forms under different artificial vegetation modes
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Table 3 Comparison of soil physical properties under different artificial vegetation modes

‘%\ EERR g TRk e
AT AR Capillary water capacity Saturated water content
Artificial vegetation modes

0—10cm 10—20cm 20—30cm 0—10cm 10—20cm 20—30cm

[ AR Broadleaf forest 156.62+3.10b  153.44+2.57a  158.36+1.49a  160.77+2.68a  157.82+4.6la  159.68+1.34b
£k Coniferous forest 159.63+2.79ab 154.84+1.70a  160.71+1.22a  163.26+2.33a  159.25+2.48a  166.99+2.29b
£ RETRAS AR Mixed coniferous-broadleaf forest 167.79+2.57a 171.17+4.24a 181.51+4.31a 168.59+3.33a 174.28+2.72a 183.19+3.65a
WA Shrubland 161.67+5.83ab 161.57+9.48a  162.93+8.38a  164.23+4.23a  161.72+9.65a  168.04+5.85b
BT IR Grassland 157.20+2.16ab 165.33+5.76a  158.55%£1.39a  173.73+1.89a  166.55+5.99a  162.19+2.57b
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Fig.3 Comparison of soil organic matter nutrient status in different artificial vegetation modes

RIFNG FE R AR TR F 86 BUTE SHE 3% (P<0.05)
Ui 4, R A SR (TN) & 38 R T AN TG O i R, 5 Mg, 0—10em

http ; //www.ecologica.cn



13 44 gkt A B IXN TAR R R A ) 22 R P A L S PR P R 7

)21 20—30cm £)ZH TN LB A ¢ F# RS EF RS 5 X B8 > 41 [ TR S M HE A AR, 10—20em £ )2 K
MBS TN & 3 T RRTRSSARB  B FRSS MR FIE ARARBEZC TN 7 it Y AR T R b o) B2 AN T 18
FEIX 3 TN B0RFE, 3 Fh 2R BREF MO A HAb AR 20+ 38 TN & & KB 0—10em> 10—20c¢m >
20—30cm, XFHEAPLEA TN, HHELRE(TP) RIHBAFLER (E 5) o £ RIRASHEA T 0—10em )2 TP
2 T A G B 0—10cm )2 TP 5 5 38 3R 8] K> 1 7] TR A8 AR > B b Xof > - I bk >
AR, 20—30em + )2 F BA Fa AR>S AR>S TR SRS B 6T RS TER AR, 3 R - R IREE T | [ Rt poR &t
R P i 4 TP S 0—10em>20—30cm>10—20cm , 41 FETR K  JHE AR Z i ) B rpr 4338 TP
Ot BE TR 03B U

T 2HE)E/cm
a 1 0—10

74 10—20
[J20—30

N
T
[
(>

9% b

bc
b
b
c b b
b c
%C | m
| Wl ’—}—‘1 |

fig bk EFitpk iR B2 bk NN T 3T R
AN AR Artificial vegetation modes

THERSE
Soil total nitrogen content/(mg/kg)
o
T

B4 AEAIEFEHERTESL TR TN( Total Nitrogen) 75 01K 5 Eb 8B

Fig.4 Comparison of soil total nitrogen ( TN) nutrient status under different artificial vegetation modes
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Fig.5 Comparison of soil total phosphorus( TP) nutrient status under different artificial vegetation modes
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Fig.6 Comparison of soil C/N under different artificial vegetation modes
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Fig.7 Comparison of soil C/P under different artificial vegetation modes
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