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Microbial community structure of three typical gymnosperms soil in
scenic area of Maijishan, Gansu Province
CHEN Li-Yun" WANG Yi-Bo LI San-Xiang WANG Zhi-Bo

(School of Bioengineering and Technology, Tianshui Normal University, Key Laboratory of Agriculture Microbiology in
Gansu Province, Tianshui, Gansu 741000, China)

Abstract: [Objective] In order to identify the microbial community structure of the different
gymnosperm types. [Methods] Microbial culture and PLFA (Phospholipid fatty-acid analysis)
methods were employed to study the microbe quantity, PLFAs types and content of three typical
gymnosperms soil in scenic area of Maijishan, Gansu Province. [Results] There existed distinct
difference on composition and structure of soil microbial. Microbial number was highest in bacteria
and lowest in fungi. Total PLFAs content and types were the highest of Taxus chinensis (Pilg.)
Rehder and lowest of Larix kaempferi (Lamb.) Carriere. Principal component of PLFA analysis that
has high similarity with Taxus and Picea asperata Mast. than Larix kaempferi (Lamb.) Carriere.
There was obvious difference with Microbial types and structure form of Larix kaempferi (Lamb.)
Carriere. Diversity declined significantly than those in the others rhizosphere soils. [Conclusion]
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Microbial number and community structure in rhizosphere soil of Larix kaempferi (Lamb.) Carriere
have significantly changed comparing with native gymnosperms.

Keywords: Scenic area of Maijishan, Gymnosperm, Rhizosphere soil, Microbial community, PLFA
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Table 1 Gymnosperm basic characteristics and soil samples physicochemical property

Gymnosperm basic characteristics Soil samples physicochemical property
Plant types pH
Height (m) DBH (cm) Organic matter (g/kg) Water content (%) Soil pH
I 8.37 51.6 9.49 40.1 6.93
I 17.94 71.3 10.27 42.7 6.34
il 12.33 249 7.62 35.5 6.70
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Table 2 The quantitative characters of culturable microbial in three gymnosperm of rhizosphere soil

kit ]36acteria 5Fungi Acti?omycetes Total rréicroorganism
(x10” CFU/mL) (x10° CFU/mL) (x10° CFU/mL) (x10” CFU/mL)
I 18.15a 8.43a 66.74a 25.67a
II 14.27b 9.40a 61.57a 21.37a
111 3.80c 6.71b 8.39b 5.31b
0.05 (Duncan ).

Note: Different letters in the same column mean significant at the 0.05 level. The same below.
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*3 3MEFEYRRTIEFEYERF PLFA

Lot

Table 3 PLFA contents of different microbial groups in three gymnosperm of rhizosphere soil (ng/g)

PLFA Plant types
PLFA characters of different microbial I II il
PLFA Total PLFA 16.42+1.07a 13.99+0.48a 7.791+0.87b
Bacteria 7.247+1.02a 6.513+0.68a 4.652+0.13b
Fungi 4.872+0.35a 5.489+0.57a 1.782+0.62b
Actinomyces 4.303+0.24a 1.988+0.63b 1.057+0.02¢
Total Gram" 3.695+0.16a 3.620+0.47a 2.751+0.24b
Total Gram 3.552+0.26a 2.892+0.35a 1.901+0.11b
Gram'/Gram 1.042b 1.252b 1.447a
Fungi/Bacteria 0.672a 0.843a 0.383b
3 + (P<0.05).

Note: Data are means =+ standard deviation of triplicate. Different letters within rows indicate means are significantly different (P<0.05).
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Figure 1 PLFA biomarkers analysis of microbial in three gymnosperm of rhizosphere soils (%)

A B C

Note: A, B and C: Taxus chinensis (Pilg) Rehder., Picea asperata Mast and Larix kaempferi (Lamb) Carriere.. The same below.
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Table 4 Diversity analysis of microbial communities in three gymnosperm of rhizosphere soils

Soil types Simpson (J) Shannon-Wiener (H) Evenness Brillouin Mclntosh (Dmc)
I 0.79a 1.42a 0.73a 3.35a 0.76a
Il 0.72a 1.37ab 0.70a 3.27a 0.71ab
il 0.62b 1.28b 0.66b 3.02b 0.67b
P<0.05.

Note: Different letters in the same column mean significant at the 0.05 level.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1944

AEY) 4R Microbiol. China

2016, Vol.43, No.9

(2]

(3]

(4]

[3]

(6]

(7]

(8]

(9]

[10]

% 3wk

Wu GH, Jiang CY. Comprehensive Physical Regionalization in
Gansu Province[M]. Lanzhou: Gansu Science and Technology
Press, 1998: 28-48 (in Chinese)

, . [M].
, 1998: 28-48
Zhao QS. Malysis on changes of forest resources in Tianshui[J].
Journal of Gansu Forestry Science and Technology, 2001, 26(1):
16-21 (in Chinese)

2001, 26(1): 16-21
Fu ZJ, Zhang XY, Liu SY, et al. The summarize of research on
the flora and vegetation of the Qinling mountain range[J]. Journal
of Southern Agriculture, 1996, 16(5): 93-106 (in Chinese)
[J]. , 1996, 16(5): 93-106
Mao ZJ, Zhao XZ, Liu LX, et al. Photosynthetic physiological
characteristics in response to elevated CO, concentration of three
Larch (Larix) species seedlings[J]. Acta Ecologica Sinica, 2010,
30(2): 317-323 (in Chinese)
R R , .3

[3]. ,2010, 30(2): 317-323
Yang X, Cao J, Dong MX, et al. Effects of exotic Larix kaempferi
on forest soil quality and bacterial diversity[J]. Chinese Journal of
Applied Ecology, 2008, 19(10): 2109-2116 (in Chinese)

5 s s

CO,

[J1. , 2008, 19(10):
2109-2116
Yu XJ, Yu D, Lu ZJ, et al. A new mechanism of invader success:
Exotic plant inhibits natural vegetation restoration by changing

soil microbe community[J]. Chinese Science Bulletin, 2005, 50(9):

896-903 (in Chinese)
[J].

, 2005, 50(9): 896-903
Che YL, Wang H, Hu HY, et al. Research progresses on
analytical technologies used in microbial community structure
and diversity[J]. Ecology and Environment, 2005, 14(1): 127-133
(in Chinese)

5 >

[J]. ,2005, 14(1): 127-133
Yao HY, Huang CY. Soil Microbial Ecology and Their
Experimental Techniques[M]. Beijing: Science Press, 2007:
186-189 (in Chinese)

, . M].
,2007: 186-189
Zelles L. Fatty acid patterns of phospholipids and
lipopolysaccharides in the characterisation of microbial
communities in soil: a review[J]. Biology and Fertility of Soils,
1999, 29(2): 111-129
Bai Z, Zhang M, Yan Y, et al. Effect of long-term fertilization of
nitrogen, phosphorus and organic fertilizer on PLFA in Chinese

Ul )

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

arable mollisol[J]. Journal of Zhejiang University (Agriculture
and Life Science Edition), 2008, 34(1): 73-80 (in Chinese)
PLFA [J].
34(1): 73-80
Qi HY, Xue K, Zhang HX. Phospholipid fatty acid analysis and
its applications in microbial ecology[J]. Acta Ecologica Sinica,
2003, 23(8): 1576-1582 (in Chinese)

[J]. ,2003, 23(8): 1576-1582
Macnaughton SJ, ODonnell AG. Tuberculostearic acid as a means
of estimating the recovery (using dispersion and differential
centrifugation) of actinomycetes from soil[J]. Journal of
Microbiological Methods, 1994, 20(1): 69-77
Liu B, Hu GP, Zheng XF, et al. Analysis on microbial diversity in
the rhizosphere of rice by phospholipid fatty acids biomarkers[J].
Chinese Journal of Rice Science, 2010, 24(3): 278-288 (in
Chinese)

5 > s

, 2008,

(PLFAs)
[J]. , 2010,
24(3): 278-288
Zheng H, Ouyang ZY, Wang XK, et al. Effects of forest
restoration patterns on soil microbial communities[J]. Chinese
Journal of Applied Ecology, 2004, 15(11): 2019-2024 (in Chinese)
. ,2004, 15(11): 2019-2024

Zhang YG, Wang HM, Li DQ, et al. The community and
structure of nitrogen-fixing microorganism in Sanjiangyuan
Natural Reserve[J]. Acta Microbiologica Sinica, 2005, 45(3):
420-425 (in Chinese)
[J1. , 2005, 45(3):
420-425
An SS, Li GH, Chen LD. Soil microbial functional diversity
between rhizosphere and non- rhizosphere of typical plants in the
hilly area of southern Nixia[J]. Acta Ecologica Sinica, 2011,
31(18): 5225-5234 (in Chinese)
[J]. ,2011, 31(18): 5225-5234
Kapoor R. Root exudation and its application on rhizosphere my
coflora[J]. Advances in Microbial Biotechnology, 1999: 351-362
Bais HP, Park SW, Weir TL, et al. How plants communicate
using the underground information super high way[J]. Trends of
Plant Sciences, 2004, 9(1): 26-32
Zhao XZ, Jiang HF, Mao ZJ. The studies of the photosynthetic
characteristics of Larix olgensis Herry., Larix kaempferi Carr. and
Larix gmelinii Rupr. seedlings[J]. Bulletin of Botanical Research,
2007, 27(3): 361-366 (in Chinese)

[J]. , 2007, 27(3):
361-366
Niu XY, Sun XM, Chen DS, et al. Soil enzyme activities of the
litter in Larix kaempferi plantation[J]. Scientia Silvae Sinicae,
2015, 51(4): 16-25 (in Chinese)

[31. ,2015, 51(4): 16-25

Chen LX, Xiao Y. Evolution and evaluation of soil fertility in
forest land in Larix gmelinii plantations at different development
stages in Daxinganling forest region[J]. Science of Soil and Water
Conservation, 2006, 4(5): 50-55 (in Chinese)

>

. , 2006, 4(5): 50-55

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



