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Characteristics of vegetation and soil physical properties in evolution
processes of rocky desertification in Southwest Guizhou

WEN Linqgin, L1 Zhongfei, LI Mingyu, WANG Xingyong, YE Weiping

(College of Ecology and Environment , Southwest Forestry University s Kunming ,Yunnan 650224 ,China)

Abstract: [Objective] The characteristics of vegetation and soil physical properties in rocky desertifi-
cation areas were studied to provide basis for comprehensive management of fragile ecological environment
and vegetation restoration and reconstruction. [Method) Four grades of severe,medium,slight and no rock
desertification were selected in the typical rocky desertification area in southwest Guizhou. The vegetation
coverage, biomass, biodiversity indexes (Shannon-Wiener index, richness index, evenness index and domi-
nance index) ,and soil physical properties (soil water content,soil bulk density,field water capacity, capil-
lary water holding capacity,total porosity,and capillary porosity in layers of 0—10,10—20 and 20— 30 cm)

were measured respectively. Also, the correlations between soil physical properties and vegetation charac-
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teristics were analyzed. [Result] 1) With the improvement of rocky desertification, biomass of surface
herbage vegetation decreased, while biomass of shrubs and trees increased significantly and total biomass
and vegetation coverage increased significantly. 2) Shannon-Wiener index, richness index and evenness in-
dex all increased,and reached to 2. 26,10. 50 and 1. 01 in no rocky desertification sample plots and were sig-
nificantly higher than those at other grades (P<C0. 05). While the dominance index was highest on severe
rocky desertification sample plots (P<C0. 05), which reached to 0. 39. 3) The soil water content, capillary
water capacity,field water capacity, total soil porosity and capillary porosity increased with the improve-
ment of rocky desertification, while soil density decreased. 4) The results of correlation analysis showed
that vegetation biomass and coverage had significant negative correlation with soil bulk density,and signifi-
cant positive correlation with soil water content,capillary water capacity,field water capacity,total porosity
and capillary porosity. Shannon-Wiener index and evenness index had significant negative correlation with
soil bulk density (P <C0. 05), significant positive correlation with field capacity and total porosity (P <C
0.05) ,and extremely significant positive correlation with soil water content (P<C0. 01). Dominance index
had significant positively correlation with capillary porosity (P<C0. 05). However, there was no significant
correlation between richness index and soil physical properties. [Conclusion)] The characteristics of vegeta-
tion and soil physical properties improved significantly in the process of rocky desertification evolution in
Southwest Guizhou. The evolution of above-ground vegetation played significant role in promoting soil
characteristics.
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B EFR (Blechnum orientale) , 75 H ( Dicranopteris
dichotoma) %5 (£ 1),

®1 BEEMNESFRAEAEMHERRR

Table 1 Distribution of sample plots in different rocky desertification grades in Southwest Guizhou

LR fi R b A P Fh

Degree Community Type Site of Sample Dominant Species
TAEHCT)D TR #1F H Zhenfeng TAZ SRS AR E AL T T R R
No rock desertifica- Tree,shrub and herb 4 B Anlong K. fortunei, P. massoniana Q. aliena, P. calleryana,
tion F*E Tree and herb M YT Xingyi L. lucidum,S. arundinaceum,A. dubia
BEAEACD P 11 FH Zhenfeng FABE AR I BESE
Slight rock Tree and herb B B Wangmo C. funebris,Q. aliena,A. villosum,S. arundinaceum
desertification( ] ) ce e ¢ A~ Xingren A. carvi folia
rhEE A AL CHD 7+ # Tree and herb 1 FE Zhenfeng EEF DB AN R U
Medium rock VE L 4% B Anlong D. viscosa, L. camara,M. floridulus,S. viridis,

desertification( [ ) Shrub and herb

= B Ceheng

D. dichotoma

A BV
Severe rock
desertification( [V )

Fr il
Tree,shrub and herb

#E L Shrub and herb

1 F B Zhenfeng
A~ Xingren
24T Xingyi

B LR 2250 5B RR
Z. bungeanum,A. hispidus, 1. koenigii, B. orientale,
D. dichotoma

2.1.3 HWHAORE T 2018 4E 8 A, fEHEE W
T REHD b BB TRAR (10 m>X 10 m) A (5 mX5
m) AR (L mX 1 m)FEJF % 3 A4 P8 A ] R 7 fl

(DAE#Ea ES YR, BRAGINLIC SRR
VER CELARE 7 A TR . R AR AR R CEN A
MWAE, T80 CTFHET 48 h JFAR . MEAREY B
bl HE AR AR RN S i EE B 0 S T SRR I
WA, TRAREY & AT AR A FR AR R
1o I TR AR AR W i B T RR A

W ZHMREBOTR ., AT LR R4,
53 9 155 1% B V% B9 Shannon-Wiener 22 £ #4541

(AT R R 2 RS %0, HD (Pielou Y57 B #8801
TR 51 8 D L Patrick = B 80CLLF
PR 5 BE 45 %0, RO A Simpson £ ¢ B2 48 80 (LA R
FROLSBER D) S TSR A ST
LRI H=— 2 (pln p).
K5 EHHGE=H/In S,
R AR ECR=S.
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oS O BEE TR R b IR B I
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WBCE B R B AZ A 30 em R 4 5
T » 73 3 B 0 MR &R 46 0~10,10~ 20,20~ 30
em + )R R )RR A 3 AHE AL R A A8 AR
B2 R — Oy IR G R Al L T 0] S 5 S I E AR
BT o L - S K R R K B K LR
FLBRRE A0 B 45 L B BE , DL B 8 A W O ik DL SCHR
[40].
2.2 HWEAEBS S

B di 1 SPSS 25. 0 B4R AT B K 2 Ty 22 40 B
(One-Way ANOVA) Fl {7 /R #l (Pearson) A 3¢ 14 43
Bro

3 4R 5o

3.1 REFaE M A % A AL R i B0 A B AE
3.1.1 HAEEAEHE K1 KR HE AL
AR B k3 AP w2 490 . JRE Ay 9 A AT
i 23,800 MFML T HABSFH (P<C0. 05) A1
VLA 55 R b AR B S e L 3R ) 71300

R 2R HOA A W) R AR OO R B
7T e o T AR TR AR RILE A ) i TE G St BEAH S AR Ak
FRAE . ETCAT AL AR rp IR AR AW IR E T 59. 93

kg/m” . i 76 5 & A ¥ Ak FfE b P AR 4. 87 kg/m’ .
A B b A B B AR Y R 6. 05 kg/m” L ]
A T A 5 2 T A AL RE A R A )
B IAE T 62,44 kg/m?,

a

80 L

(=N
(=}
T
o

W 55 BE /%
Forest coverage rate
=
=
T

(58]
(=]
T

v I 11 I 11 ‘ I
FBEAL SR
Rocky desertification grade
P AR AN [R) /N5 7 B 38 7R AN () 45 0 A0 TS AL A i ) 22 57
% (P<0.05), FHEI
Different lowercase letters represent significant difference at
P<0. 05 level between different levels of rocky
desertification. The same below

BT 5V I M A ) S5 4 A0 V55 Ak A b 1 A = 2

Fig. 1 Vegetation coverage of different rocky desertification

grades in Southwest Guizhou
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Table 2 Vegetation biomass of different rocky desertification grades in Southwest Guizhou

kg/m*

AL g A )& Biomass
Degree of rocky desertification Fr A Arbor A Shrub B Herb BAEY)E Total biomass
I 59.93+8.93 a 2.45+0.15 a 0.06+0.01b 62.44+5.49 a
1T 32.05+5.29 b 0. 00 0.087+0.01b 32.13+2.61b
I 17.70+0. 84 ¢ 0.2640.01 b 0.112£0.04 ab 18.084+2.19 ¢
v 4.87+£1.95d 0.8440.93 b 0.344:0.07 a 6.05+1.59d

TE < [ 81 BB 5 AR AN [ /NG 5 B 3R AN () 468 A7 A0 M i) 22 e i 3% (P<C0. 05)

Note: Different lowercase letters represent significant difference at P<C0. 05 level between different levels of rocky desertification.

3.1.2 A EAHMRIEHR 2 N B ER A B
FEHAE B BEIE B9 H R R 43 5ok 1. 54 ~2. 26 Al
5.50~10. 50, i A7 AL TR B B0 ol 38 5 B S0 388 I )5
INFEIG T 7 A B H v, T A AL R b A o
% H HIR 4 %155 %) 2. 26 F1 10. 50, i 2 &5 F HAh
YA AL RE L (P<<0. 05)

BE A7 AL R R Bk E b TF L e A Ak f R
AR A B RE IS E 4300k 3 1. 01 F1 0. 98, i
0 T B B A A A M (] 2)

RIS A FAFER D Sk 0. 31~0. 39, Horr,
OB D A 0,39, 8 T H A 4
R HE R R A AR Hi (0. 36) . H B A A
PRAE i TR 25 5 R 2 25, ¥ ok 0. 31, 16 B AH 4 BF 75
Tl 50 i 43 A °E A AL IR BRI AN 5) (B 2)

3.2 BEABMMARERARNFHN TEYE
HE

33 Wow Bl BEAL AR B Y 0 . B K
TE KR A R R LB B LR
B LT 5 E A AR HUA B, T A AR
DL b 48 bR SF 8 400 BT 16, 9%, 21, 5%,
18.0%,9. 2% F1 5. 5% . Hooh Jo A1 AL M 4 1 %
KA i KT v B R A A b, T A AR
B2 P AL RE Y B AT FEK B R AL B KT
P A AR AR s, T A AR RE M A ) 5 K R
LR 2 KT A B AR A (P<<0.05), +
e URB T A RS AR R R A A T R, b R
A7 AL b (4 PR B B (O 1. 31 g/em’,
e A A AL A PR b (P<Z0. 05)
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Fig. 2 Species diversity index of vegetation community of different rocky desertification grades in Southwest Guizhou
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surroundings in Southwest Guizhou
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Table 3 Comparison of soil physical properties among different degrees of rocky desertification

Yekr +J2/cm AL EE S Degree of rocky desertification
Index Soil layers 1 I m I\

0~10 1.1540.01 b 1.1840.05 b 1.2540.02 a 1.2940.06 a

WR &/ (g cm™?) 10~20 1.214+0.11 b 1.2340.02 b 1.2540.10 ab 1.2840.08 a
Soil bulk density 20~30 1.2340.02 b 1.2840. 11 ab 1.2820. 04 ab 1.3840. 06 a
SF-H){E Mean 1.2040.08 b 1.23£0.13 b 1.2640.07 b 1.31£0.10 a

0~10 28.99+2.68 a 27.32+1.13 ab 23.21+42.08 b 22.4140.15 b

T HEE KR/ % 10~20 26.29+2.09 a 24.7540.48 b 23.34+1.54 b 22.4942.02 b
Soil water content 20~30 24.3542.48 a 23.56=0. 96 b 23.48+0.27 b 23.21+1.64 b
SFH{H Mean 26.54+3.38 a 25.21+1.98 ab 23.35+1.88 b 22.70+1.24 b

0~10 41.5143. 46 ab 46.114+2.13 a 38.64+3.28 ab 33.2441.63 b

BERKE/% 10~20 41.2145.31 a 32.1243.23 b 42.12+1.77 a 30.2343.56 b
Capillary capacity 20~30 32.767.74 b 36.48+5.52 a 29.84+2.51 b 29.7340. 68 b
SEIY Mean 38.50+2.05 a 38.24+1.81 a 36.87+1.68 ab 31.0740.89 b

0~10 36.3243.40 b 41.0442.22 a 37.16+£2.96 b 34.32+1.65 ¢

HH ) 4K i/ % 10~20 36.96+4.73 ab 36.1343.91 ab 37.0641.09 a 31.8443.68 b
Field capacity 20~30 29.81+3.20 a 26.64+4.63 b 26.4742.43 b 24.9441.92 ¢
SEIH Mean 35.8347.89 a 34.9347.92 ab 33.90+6.41 ab 30.36+3.34 b
0~10 56.57+0.39 a 56.2142.04 a 53.014£0.83 b 51.174£2.12 be

SFLBRE/ % 10~20 54.4544.15 a 53.0540.01 ab 52. 9443, 60 ab 49.8845.16 b
Total porosity 20~30 53.49+0.61 a 53.24+3.98 a 51.571.49 b 49.54+4.80 b
SEHIH Mean 54.84+3.01 a 54.1745.03 a 52.51+2.62 ab 50.20+3.91 b

0~10 46.6144.32 a 46.4144.49 a 45.1040. 08 ab 44.2440.19 b

EEILIE/ % 10~20 40.5141.43 ab 38.5645.08 b 43.6645.17 a 43.07%3.22 a
Capillary porosity 20~30 39.11+2.12 a 39.85+2.07 a 33.88+3.53 b 32.27+2.73 b
S Mean 42.0741.95 a 41.6141.03 ab 40.8842.54 ab 39.86+1.30 b

TE < AT B 5 AR A 6] /NG T8 3278 S () 46 A7 A0 R Ml ] 22 S i 3 (P<C0. 05) .

Note: Different lowercase letters represent significant difference at P<C0. 05 level between different levels of rocky desertification.
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AR R(P<C0.05), 5 L F K& B & IE
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Table 4 Correlation between soil physical characteristics and vegetation parameters in Southwest Guizhou

. LRI/ BT HE B i B LR EL M3 6 % F T R R 5] B 45 B
IHl“ Vegetation Vegetation Shannon-Wiener Dominance Richness Evenness
naex biomass coverage index index index index
5E A~ =
i%a(kﬂi 0.924" 0.821* 0.497** 0. 338 0.510 0.846
Soil moisture content
5 ke FE1
ii%1$i\,ﬁﬂi —0.770* —0.924*~ —0.763" 0.155 —0.554 —0.700"
Soil bulk density
c A gk =N
REGEES 0.801" * 0.834" 0.623 0.295 0.562 0.718"
Capillary moisture content
It == E=N
HH 1] 5K d 0.764" 0.838" * 0.689" 0. 166 0.567 0.726"
Field moisture content
o4 N
Z%\?Llﬁg . 0.770" 0.924"* 0.763" —0.155 0. 554 0.700"
Total porosity
E s Ry
THALBL 0.679" 0.609" 0.492 0.382" 0.467 0.761"

Capillary porosity

T * FRoR BEHIE(P<C0.05), x x FoR ik i35 AHC (P<C0. 01),

Note: * means significant correlation (P<C0. 05), * % means significant correlation (P<Z0.01).
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