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Table 1 Overview of community plots at different restoration stages
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Table 2 Soil properties at different restoration stages

R 1 % By Bt Restoration stage
Variable HL SL SAF SCAF CAF
SWC (%) 28.15+ 3, 94° 32.16+1. 74" 32.57+5, 25" 32.47+2.02" 30.91+5.15%
SBD (g + cm ) 1.05+0.11° 0.89+0.08" 0.71+0.15" 0.87+0.07" 0.93+0.09"
SCP (%) 53.49 % 6,32 57.64+6.59" 48.74 £ 6. 06" 47.29+7.10° 47.55+ 5, 82°
SNCP (%) 15.77 £ 2. 04° 20,99+ 5. 20" 22.99+4,77™ 26.10+ 4, 21° 19. 73 +4.90"
STP (%) 69. 26 + 6. 39° 78.62+ 4. 05" 71.73+ 8. 28" 73.39+8.93% 67.28+ 6. 54°
pH 7.51+0. 299 7.35+0.31% 6.80+0. 34" 7.08+0. 32" 6.45+ 0. 27°
SOC (g+kg™H 28,73+ 4, 29* 39.82+9.00" 47.95+5.30° 49.88+ 6. 53° 49.11+4.33°
TN (g kg™ D 3.66+0.55" 3.79+0. 41° 5.13+0.56" 5.60%0. 82" 5.63+0. 44"
TP (g+ kg D) 1.10+0. 16" 1.25+0.11° 1.32+0.09" 1.36+0.09" 1.38+0.12"
TK (g+ kg™H 12.73+1. 74" 12.61 % 2. 22° 14.21%0.16" 15. 62 % 0. 88° 16. 73+ 1. 26°
AN (mg - kg™ D) 18.44 7. 29" 21.90+ 7. 27° 30.59+11.81" 39.08+7.11" 37.09+2.09"
AP (mg -+ kg™ D) 9.72+1. 82" 11.28+1.37% 11.50+ 1. 39® 11.58+2. 63" 12.06 + 3. 28"
AK (mg - kg™ D 82. 55+ 4, 56* 86.15+ 3. 15" 90.47+5. 68" 91.61+3. 02 93.69 + 3. 44"
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Continued table
Iy & & B Bt Restoration stage
Variable HL SL SAF SCAF CAF
ECa (cmol » kg ") 17.63 % 2. 69" 16.89 % 3. 43" 22,69 +3.57" 20.70+1.90% 23.02+5.17"
EMg (cmol * kg™ ") 0.90% 0. 06" 1.36£0. 24" 1.53£0. 26" 1.84£0.12° 1.38+0.33"
C:N 7.88+0.71° 10.49+1.88" 9.42+1.16™ 9.00%1.29" 8.76+ 0. 82°
C:P 26.48 + 4, 06° 31.81+6.26" 36.48+3.61" 36.54+3, 92" 35.89 + 4, 06"
N:P 3.36+0.38" 3.03+0. 15 3.89£0. 29° 4.09+0.41° 4.09£0.18°

MBC (mg « kg™ ")

MBN (mg -« kg™ ")

MBP (mg * kg™ D)

BG (nmol =g '+ h™ ")

NAG (nmol+g ' «h™ D

425,53 £51. 05"
61.26+16.96"
18.81+1.64"
36.93£6.07"

16.13 + 4, 02°

602. 96 + 68. 52"
116. 75+ 31. 37"
22.28+1.82°
47.61+8.71°

19.59 + 4, 44"

749.07 £ 79. 23°
200. 46 + 32. 16°
26.30%1. 74"
54,98 +11. 74"

26.07+8.17"

1 015. 36+ 46, 69°
310. 45 + 11. 90°
26.79+1.69"
63.74 % 7. 44°

30.58 8. 15"

901. 95 + 75, 29
242.55 + 26. 60
28.23+1.80"
60.50+9.12¢

30.22+6.32"

ACP (pmol = g '+ h™ 1) 154. 14 15, 43 157.95+16. 57" 164.50 % 15. 66"

AT A F/NG 5B R R A R S B B 22 5 .35 (P<<0. 05)

Note: Different lowercase letters in the same row indicate significant differences at different recovery stages (P<Z0.05)
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Fig.2 Diversity indices of soil microbial communities at different restoration stages
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Fig.3 Correlation between plant community and soil microbial community diversity at different restoration stages

2.5 E£YMEEYWETI L IEMEYEESHEEN
iR

SEAL J7 BB R S5 SR, A W RE TS 2R
90 Y6 114 7% S W P e vl ok R v A 0 R i ) b 2 B
MR R E Y B Y i | S M A
W2 K - BRSO I R R R (TR 4D, AR EE
O JE R, 814 45 % N Fisher's C = 5.476, P =
0.484. HEl 4 W0, HF R 8O I AN 8 B s+
HEME Y R (B =0.08, P =0.705) FIZFEHE (B =
0.10,P =0.423) , i 2 i iz 52 0 48 4 B 9% ) F 41 B
(B=0.48,P<0.001) , i#F 111 5% 0 +- 3 154 2E W B V% )

T (B=0.42,P =0.004) , Fx & 5w + R
ZREME(B=10.28,P =0.007), P B R AE H 4%
BEZ YA AR (B = 0.48,P<C0.00D)
ZREPE(B=10.36,P =0.014), 1 54 P 5 (B =
0.32,P =0.031), LM i (p=0.82, P <
0.001) K il 1% (8 = 0. 58, P = 0. 004) , {H ixX % [X T
X E MR Z R R R 3 L i Ah L 5
i AR 8 R TR Y BE TR W A A NS 2 R ) Y
BEIEMERR(B=0.53,P<<0.00D), ¥ #Ev% £
R R A 9 A 3 B U] A SR DG OG R (B = - 0.31,
P<20.020),



Fisher's C=5.476;P=0.484

Succession

PiSRL, RIS, AR, E5 , AN L6, KL, FTEX ERAMXFRBAMELEREYIN T EMEY S FERXEKS T

Microbial
biomass

1 =092

. l 0.25
1058 | v
! l 1 3 Enzyme

H activities

: b =070

' 0.09

0.05 i
' __: > Soil microbial |[g€---""
0.08 composition -

Plant composition

A r'=0.23

Plant diversity

7=0.13
-0.31

{

Soil physical property

N P00
10.04
\4

Soil chemical property

r-0.67

Soil microbial
diversity

7 =0.90

4 RBEOR o B v A AR A ) TR X AR A L B - SR W R R 2 A R T 1) 5 4 T AR A R
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Correlation Analysis of Plant and Soil Microbial Diversity dur-
ing Forest Natural Restoration in Karst Region,Southwest China

LU Zhicheng' s WEN Yuanguang®®,ZHOU Xiaoguo’ s WANG Lei*,SUN Dongjing®

ZHU Hongguang®,LI Jingwen'
(1. School of Ecology and Nature Reserves, Beijing Forestry University,Beijing,100083,China;2. Guangxi Key Laboratory of For-
est Ecology and Conservation, Forestry College. Guangxi University . Nanning . Guangxi,530004 ,China;3. Institute of Eco-Environ-

mental Research, Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract: In this study,herb lands (HL) ,shrub lands (SL),shrub and arbor forests (SAF),sub-climax arbor
forests (SCAF) ,and climax arbor forests (CAF) in the process of natural forest restoration in Karst area
were taken as the research objects. The correlation analysis between plant diversity and soil microbial com-
munity diversity was carried out to explore whether forest restoration can promote the recovery of the whole
ecosystem and provide theoretical basis for ecological protection, restoration and scientific management of
Karst forests. The results showed that: (1) With the restoration of forest, the species richness of plant com-
munities increased significantly,the species richness of plant communities increased significantly with forest
restoration,from the lowest value of 8. 44 at HL stage to 32. 67 at SCAF stage,and then decreased to 17. 33
species at CAF stage. (2) With the forest restoration,the contents of soil organic carbon, total nitrogen, total
phosphorus,total potassium,available nitrogen,available phosphorus,available potassium,exchangeable calci-
um and exchangeable magnesium increased significantly,and the soil pH value decreased significantly, from
7.51 at HL stage to 6. 45 at CAF stage. The soil bulk density changed in "V" shape, HL.L was the highest,
SAF was the lowest, and CAF was the second highest. (3) The contents of soil microbial biomass carbon
(MBC) , microbial biomass nitrogen (MBN) and microbial biomass phosphorus (MBP) increased significantly
with the restoration of forest. MBC and MBN had increased from (425,53 +51,05) mg *» kg™ ' and (61.26
16.96) mg » kg~ ' at HL stage to the peak of SCAF, which were (1 015. 36 +46.69) mg/kg and (310. 45 *
11.90) mg * kg '.and then decreased to (901,95 % 75.29) mg * kg ' and (242. 55 % 26.60) mg * kg™ ' at
CAF stage,respectively. The Shannon-Wiener index, Simpson index and Pielou's evenness index of soil mi-
crobial community also showed a similar pattern, which increased continuously with forest restoration.
(4) The linear regression analysis showed that except the species richness index, there was a significant linear
correlation between the same diversity index of plant community and soil microbial community at different
restoration stages. (5) The structural equation model further revealed that soil microbial community diversity
had multiple regulatory pathway,and 90% of the variation in soil microbial community diversity was ex-
plained by plant community composition, diversity, soil nutrients, soil microbial biomass and enzyme activi-
ties. In conclusion,the restoration of forests in Karst areas can promote the restoration of plant community
species diversity,soil physical and chemical properties,and soil microbial community diversity, which is con-
ducive to accelerating the restoration of ecosystem functions.

Key words: Karst region;forest restoration;plant community;soil microbial community;species diversity
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