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Soil microbial community characteristics in degraded karst tiankeng invaded by Eupatorium
adenophorum. JIANG Cong', SHUI Wei” , JIAN Xiao-mei’, GUO Ping-ping’, CHEN Yi-ping’
( 'College of Biological Science and Engineering , Fuzhou University , Fuzhou 350116, China; >Col—
lege of Environment and Resources, Fuzhou University, Fuzhou 350116, China; ’College of the
Environment and Ecology, Xiamen University, Xiamen 361102, Fujian, China) .

Abstract: After invading the grand negative landform karst degraded tiankeng, Eupatorium adeno—
phorum will affect the plant diversity, community succession and natural ecological restoration of
degraded tiankeng by changing soil microbial community. Taking the degraded tiankeng “Bajiaxian—
tang” as the research area, the soil around E. adenophorum roots in different habitats was selected
to explore the microbial community characteristics of E. adenophorum roots using the Biolog4CO
micro-plate method. The results showed that the invasion degree of E. adenophorum was in order of
pit slope shrub—grassland > pit bottom grassland > pit slope forest > pit head shrub-grassland. The
characteristics of E. adenophorum varied among different habitats due to habitat heterogeneity. The
change of microbial community metabolic activity, dominance index, richness index and evenness
index of E. adenophorum roots was closely related with the invasion degree, with significant diffe—
rence between inside and outside of the tiankeng. Amino acids and polymers were the main carbon
sources utilized by soil microorganism. The « diversity of herbaceous plants in different habitats
were correlated with that of soil microbial community. The diversity of soil microbial community
around E. adenophorum roots increased significantly with the increases of invasion level, which
could form a microenvironment conducive to invasion and colonization. In the future, the degraded
tiankeng would eventually form the climax community of underground forests with community suc—
cession and natural ecological restoration, which might result in the disappearance of E. adenopho—
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rum in the degraded tiankeng.

Key words: karst tiankeng; FEupatorium adenophorum; biological invasion; habitat; soil microbial

community; functional diversity.
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Fig.1 Location and sampling points of degraded karst tiankeng Bajiaxiantang in Zhanyi of Yunnan.

[ : HUEEHY Pit bottom grassland; I1: YilE7#EEHb Pit slope shrub-grassland; I: By #kih Pit slope forest; IV: I K ¥ HH Pit head shrub-grass—

land. T [A] The same below.
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Table 1 Conditions of sampling plots

HbE S i ER BehE

Habitat Longitude Latitude Altitude Slope
(E) (N) (m) (°)

A 103°3335.538" 25°47°6.912" 1947.0 0

B 103°33-38.052" 25°47°5.8632" 1952.9 10

C 103°3342.325" 25°47°4.562" 1995.5 26

D 103°33°53.904" 25°47°31.062" 2030.2 0

A: HUJE B Pit bottom grassland; B: 3% #E %2 # Pit slope shrub—
grassland; C: HU 3% Akt Pit slope forest; D: 3 I 9 %2 #1 Pit head
shrub-grassland. T [i] The same below.
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Table 2 Properties and characteristics of Eupatorium adenophorum on the different habitats

A3 3 e 2RI R R o

Habitat Plant Crown Basal culm Leaf size Leaf Leaf dry
hight width thickness ( mm?) thickness mass
(cm) (cm) (-mm) (mm) (mg)

A 28.92+0.95b 12.56+1.31b 2.73+0.36a 10.90+3.80a 0.23+0.05b 39.49+2.68b

B 35.25+0.27a 16.49+0.52a 4.61+0.97a 15.06+1.21a 0.29+0.12a 49.72+5.21a

C 26.87+1.02¢ 11.29+0.09¢ 2.65+0.73b 9.21+0.89b 0.21+0.09b 36.50+1.78¢

D 21.89+0.52¢ 9.06+0.85d 2.12+0.26b 7.82+1.15¢ 0.19+0.07b 30.81+1.02d

[F) B A ] Fhk R 25 53 .35 ( P<0.05) Different letters in the same column meant significant difference at 0.05 level. | [7] The same below.
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Table 3 Herb plant « diversity index of different habitats

H: 3% Habitat H D J

A 1.57+£0.23a 1.09+£0.39a 0.81+0.17a
B 1.62+0.19a 1.42+0.21a 0.75+0.22ab
C 1.56+0.57a 1.35+£0.60a 0.72+0.18ab
D 1.36+0.10a 1.39+0.28a 0.69+0.12b

H: Shannon ZFE$8%L Shannon diversity index; D: Margalef 3= & &
$5%% Margalef richness index; J: Pielou 2] 5 %¢ Pielou evenness
index. N [A] The same below.
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Fig.2 Average well color development ( AWCD) for soil micro—

bial community around Eupatorium adenophorum roots in diffe—

rent habitats.
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Table 4 Diversity indices of soil microbial community
aroud Eupatorium adenophorum roots in different habitats
H: 1% Habitat H D J

A 3.03+0.03b 0.96+0.00b 5.63+0.34b

B 3.08+0.08b 0.98+0.02b 7.75£0.59¢

C 2.94+0.11b 0.95+0.01b 5.58+0.63b

D 2.64+0.02a 0.94+0.00a 4.14+0.39a
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Fig.3 Utilization rate of 6 different types of carbon sources by
soil microbial community around Eupatorium adenophorum roots
in different habitats.

CHO: #i2% Carbohydrate; AA: Z{FLARZE Amino acid; CA: RIRIE
Carboxylic acids; A: 2% Amine; PA: g2 Phenolic acids; P: 5
A2 Polymer.
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Fig.4 Principal component ( PC) analysis of soil microbial
community around Eupatorium adenophorum roots in different

habitats.
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Table 5 Correlation coefficients between diversity of soil
microbial community and herb plant « diversity

AWCD H D J
H 0.909" 0.972" 0.977" 0.868"
D -0.003 -0.045 -0.386 0.182
J 0.564 0.478 0.801" 0.398
* P<0.05.
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