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Table 1  Physicochemical properties of the different soils
(G
Total  Alkai-hydrolyzable Aggregate ( Wet sieving method) (g kg™')
Sample Organic matter pH
code  (gke") N MBC MBNmo) 5 5~2 2~1 1~0.50.5-0.25 <0.25
(gke™)  (mgkg™)  (mgkg™) (mgkg™') mm  mm  mm mm mm mm
KPF 94. 8a 5.9a 369. 3a 1 996a 343.0a 7.3a  345.4b 349.7a 84.3a 51.5b 32.5¢  136.5¢
KNR 26.3b 1. 6b 72.0b 476.9b 58.7b 7.1la 665.7a 115.8b 35.0b 27.8¢ 25.5¢  130.2c¢
KMS 12.3b 1.0b 20. 0b 171. 8b 23.4b 7.0a Oc 49.7¢ 50.6b 90.6a 183.5a  625.6a
KGB 18. 0b 1.2b 44.4b 390.9b 49. 8b 6.0b 341.0b 83.4b 70.7a 86.0a 120.1b  298.9b
. KPF: ; KNR: ; KMS: ; KGB: + ; o (p>
0. 05 ) Note: KPF: Primeval forest soil; KNR: Naturally restored land; KMS: Cropland; KGB: Grazing grassland with annual burning in winter;

the same as below. Values within a column with the same letter are not significant in difference ( p >0.05 Duncan’s method)
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Table 2  Extraction of total soil microbial DNA and diversity of bacterial community
DNA OTUs E
Sample code  DNA concentration( pg g~') Ao Mo Ao Ao OTUs Divensty infli) Evenness in(dex)
KPF 17.54 £2.04 1.86 £0. 01 1.55+0.03 80 4.113 0.939
KNR 8.20 +1.63 1.8340.01  1.08+0.03 66 3.975 0. 949
KMS 8.62 +1.63 1.87 +0. 01 1.04 +0.06 70 3.985 0.938
KGB 6.76 £0.95 1. 85 +0.01 1.02 +0.02 55 3.690 0.921
OTUs Shannon-Wiener
( H) KPF (80.4.113) KGB .+
(55.3.690) KNR KMS 37.9% 47.4%  30.2% - o-
66.3.975 70.3.938, (E) 4 31.3% .
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2.2 ¥
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4 800 .
271 OTUs 12 () 330 A ’ 0
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KPF . 4
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Table 3  Distribution of bacteria sorted by order and family in classification in the four soils

Number of clones

Sub-group Order Family KPF KNR KMS KGB
a—
6 1
a—Proteobacteria Rhizobiales Phyllobacteriaceae
29 8 9 28
Hyphomicrobiaceae
1 1 3
Methylocystaceae
2
Bradyrhizobiaceae
Unclassified 23 13 3 5
5 2
Rhodospirillales Rhodospirillaceae
Unclassified 3 25 4 2
B- .
Incertae sedis 5 1 1 4
B-Proteobacteria Burkholderiales
3 2 5
Comamonadaceae
4
Alcaligenaceae
1
Burkholderiaceae
Unclassified 8 2
10
Nitrosomonadales Nitrosomonadaceae
Unclassified 1 2 1 2
o 8
d-Proteobacteria Myxococcales Cystobacteraceae
8 4 21 5
Polyangiaceae
Unclassified 4 1
2
Desulfuromonadales Geobacteraceae
Unclassified 15 13 10 7
v 2
y-Proteobacteria Xanthomonadales Xanthomonadaceae
4
Legionellales Couiellaceae
Unclassified 1 5
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Fig. 2 Phylogenetic trees of a-roteobacteria plotted based on 16S rRNA gene sequences in the Karst soils
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Fig. 3 Phylogenetic trees of 3— &—and y-Proteobacteria plotted based on 16S rRNA gene sequences in the Karst soils
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regulatory elements in the metal-reducing bacterial family

EFFECT OF HUMAN DISTURBANCE ON COMPOSITION OF THE DOMINANT
BACTERIAL GROUP PROTEOBACTERIA IN KARST SOIL ECOSYSTEMS

en Xiangbi u Yiron e Xunyan in Wengen ei Yawei
Chen X gblzz Su Y g137‘ nyg13 ng4WY 123
Liang Yueming' > Wu Jinshui'
(1 Key Laboratory of Subtropical Agriculture Ecology Institute of Subtropical Agriculture Chinese Academy of Sciences Changsha 410125 China)
(2 Graduate University of Chinese Academy of Sciences Beijing 100049 China)
(3 Huanjiang Observation and Research Station for Karst Ecosystems Chinese Academy of Sciences Huanjiang Guangxi 547100 China)

(4 Mulun National Nature Reserve of Guangxi Huanjiang Guangxi 547100 China)

Abstract With a Karst primeval forest ( KPF) set as check effects of human disturbance on community structure of
soil bacteria were analyzed using the 16S rRNA genes PCR-RFLP and sequencing techniques. Results show that Proteobac—
teria were the dominant bacterial group in all the four soils subjected to different patterns of human disturbance primeval
forest ( KPF free of disturbance) naturally restored land ( KNR) cropland ( KMS) and grassland disturbed by long—
term grazing and burned annual in winter ( KGB) separately accounting for 41. 3% of the total clone libraries. As com—
pared to KPF the proportions of Proteobacteria were decreased by 30.2% ~47.4% in disturbed soils ( KNR KMS and
KGB) . Similar distributions of the subgroups of Proteobacteria were found among KPF  KNR and KGB being in the order
of a—> 8-> B—> y-roteobacteria but in KMS it was in the order of 8-> a—> B—> y-Proteobacteria which indicate that
the effects of natural restoration and grazing and burning in winter were limited on recovery of soil Proteobacteria but obvi—
ously positive on distribution sequence of the four subphyla. In KNR the subphylum of a—Proteobacieria was well restored
being 130% higher than in KMS. In the four soils 16.5% of the total clones were sorted into Rhizobiales which was the
highest in KPF about 1. 6 to 3. 7 times higher than in the other three soils. Based on the above-described findings it is
concluded that planting of native nitrogen-fixing plants in combination with inoculation of native nitrogen—{ixing microorgan—
isms may be considered as one of the measures in future to restore degraded Karst ecosystems.

Key words Karst; Human disturbance; 16S rRNA; Proteobacteria



