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Effects of different cultivation methods on bacterial
community diversity in rhizosphere soil of Angelica sinensis

HUO Qingdi, ZHAO Qingfang ", MA Yan, LI Qiaoxia

( College of Life Sciences, Northwest Normal University, Lanzhou 730070, China )

Abstract ; Angelica sinensis is a genuine regional drug in the Gansu Province of China, continuous cropping obstacles se-
riously affect the yield and quality of angelica in recent years. In this paper, the rhizosphere soil was sampled from the
fields of Angelica-soybean rotated, angelica continuous cultivations and wasteland in Weiyuan County of Gansu
Province. We aimed to know the differences of community structure and diversity of bacteria population in the three sam-
pling sites, and provide some useful advises for the reasonable planting of angelica. The method of 16s rRNA PCR-RFLP
(polymerase chain reaction-restriction fragment length polymor-phism) was used for the comparative analysis of rhizo-

sphere bacterial community structure and diversity. The total DNA was extracted from the soil microbes by CTAB-SDS
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method and 16S rRNA gene cloning library was established. The fingerprints were analyzed by restriction fragment length
polymorphism (RFLP) by using the Hae Ill, Hha I and Hinf I restriction enzymes, respectively. Then phylogenetic tree
was set up according to the 16S rRNA sequences. After preliminary analysis, there was no significant difference in bacte-
ria population quantity and diversity indices of rhizosphere soils among wasteland, rotated planted fields and continuous
cultivation fields, but there was very obvious difference in community structure of bacteria among the three fields, espe-
cially in rotated planted fields and continuous cultivation fields. The results showed that the dominant population of bac-
teria was Proteobacteria in rotation fields and wasteland, while the dominant population of bacteria was Bacteroidetes in
continuous cultivation fields of angelica. The strains of Sphingomonas that belonged to Proteobacteria, which were benefi-
cial to the growth of crop, appeared only in the rotation fields and wasteland, and the Achromobacter that belonged to
Bacteroidetes associated with the continuous cropping obstacle appeared only in the continuous cropping fields. Our re-
sults suggested that the different ways of angelica cultivation play an important role in bacteria community
structure. Meanwhile, the continuous cropping obstacle might be associated with the changes of bacterial community
structure in rhizosphere soils of cropped angelica. In conclusion, we think that the rotation can effectively enhance the

composition of the bacterial community structure, increase the beneficial bacterial population, improve the soil microen-

38 &

vironment, and prevent the root rot of angelica.

Key words: Angelica sinensis, continuous cropping obstacle, rhizosphere microbe, 16S rDNA, PCR-RFLP
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Fig. 1 Detection of bacterial 16S rDNA gene

amplification by agarose gel
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Table 1  Coverage and diversity of restriction endonuclease types in three soil samples

KAEHL CVJ;@ BERZIFER ¥ AR EL F R Yo et
~ . . overage ~ . ~ . . ~ . .
Sampling site (%) Shannon index Simpson index Schaol index Evenness index
AEH 87.9 4.326 707 0.984 245 93.763 75 0.959 176
Angelica-soybean rotated planted fields
I EE 85.5 4.292 36 0.983 593 90.607 22 0.958 686
Angelica continuous cultivation fields
Jic Hh 78.3 4.407 027 0.985 486 102.841 4 0.963 345
Wasteland
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HAZE I H 1] ( Proteobacteria ) 42 %6 1 Hb Al 375 Hb 19
A TBE (38.5%F138.9% ) ., A5 a-ETE
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1
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—— A23(KR133587)
55 Uncultured bacterium(JQ426013)
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— A26(KR133588)
0.02 68

: A30(KR133592) _

100
AEEFEANE Uncultured bacterium

Bl 2 B THAEHL 165 rDNA DI P SR £ (Y R 58 % &
Fig. 2 Phylogenetic tree constructed with neighbour-joining methods based on 16S rDNA

sequences of angelica bean rotated planted fields
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76| B13(KR133598)
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Proteobacteria
Pigmentijphaga litoralis (NR044530)
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FRAT AT
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% Uncultured bacterium(HQ114028)
100 96 RETTRM
B12(KR133597) Uncultured
44 B18(KR133601) bacterium
94| B1(KR133593)
B7(KR133595) i
Ferruginibacter lapsinanis (NR044589) 7]
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o B29(KR133607)
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B 3 T MIHEMEH 16S rDNA HFIIMEN RS LB

Fig. 3 Phylogenetic tree constructed with neighbour-joining methods based on

16S rDNA sequences of angelica continuous cultivation fields
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C6(KR133613) T
Ferribacterium limneticum (NR 026464)
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0.02 | 100': C2(KR133609)
] 47 Flavitalea populi (NR117796)
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Fig. 4 Phylogenetic tree constructed with neighbour-joining methods based on 16S rDNA sequences of wasteland
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