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Study on Microbial Community Structure and Diversity in Rhizosphere of Different Flue-cured Tobacco

LI Qiang ,SUN Jing-zhao,PI Ben-yang et al (Linli County Branch of Changde Municipal Tobacco Company, Changde , Hunan 415000)
Abstract [ Objective] To study microbial community structure and diversity in rhizosphere of different flue-cured tobacco. [ Method | Field
experiments were conducted in 2015 and 2016 respectively to study the difference of rhizosphere microbial community structure and functional
diversity with Biolog technique among Yunyan 87, Yunyan 97, Yunyan 99 and K326 four flue-cured tobacco cultivars. [ Result] Metabolic ac-
tivity of the soil microbial communities followed the order:K326>Y97>Y87>Y99. Carboxylic acids was the most used carbon source by Yunyan
99, but carbonhydrates was the most used carbon source by Yunyan 87, Yunyan 97, K326. The result of principal component analysis showed
that these 3 types of carbon source were carbonhydrates, carboxylic acids and amino acids, Which had a high relevance of PC1 and that were
used to distinguish Yunyan 99 and other. There was no difference for different flue-cured tobaccos between microbial species and dominant pop-
ulation, but there was significant differences in the distribution of microorganism population. The most uniform was K326.[ Conclusion ] This

study provides theoretical basis for improving the soil microecology of flue-cured tobacco rhizosphere.
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Fig.1 AWCD dynamics of rhizospheric microorganisms
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Fig.2 Carbon source utilization rate by rhizospheric microor-

ganisms of different varieties of flue-cured tobacco
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Fig.3 Principal component analysis
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Table 1 Loading values of principal components of 31 kinds of carbon sources
TR asi} Y 2015 4 2016 4
Carbon source type Substrates PC1 PC2 PC1 PC2
WKL G D—H &M D-Mannitol 0.966 0.844
Carbonhydrates a—D—-FB# a-D-Lactose 0.925 0.710
A T RE Pyruvic Acid Methyl Ester 0.840 0.942
[-JR O [-Erythritol 0.802 0.875
D-4£-4 —##% D-Cellobiose 0.754 0.855
- 1-B5FREL Glucose-1-Phosphate 0.753 0.699
D—AK# D-Xylose 0.736 0.623
B-HI%E D-AZG I B-Methyl-D-Glucoside 0.726 0.601 0.661
N-Z. B3 -D-3 %1 N-Acetyl-D-Glucosamine 0.634 0.863
bl a—"] iR a-Ketobutyric Acid 0.865 0.746 0.603
Carboxylic acids D-#j % 1iefi# D-Glucosaminic Acid 0.860 0.929
D3RR D-Malic Acid 0.843 0.846
A FERZ Ttaconic Acid 0.801 0.823
D2 BN S D-Galactonic Acid y-Lactone 0.760 0.768
y=F23E T HR y-Hydroxybutyric Acid 0.675 0.601
D—FF iR D-Galacturonic Acid 0.613 0.614 0.817
D,L-a—H7H D,L-a-Glycerol
FARIR L— KA PEIERR L-Asparagine 0.920 0.959
Amino acids L-22%% L-Serine 0.859 0.959
L5 L-Arginine 0.854 0.815
L-77 2% L-Threonine 0.809 0.847
HE&AB-L-A% R Glycyl-L-Glutamic Acid 0.800 0.898
L-KILN AR L-Phenylalanine 0.790 0.815
BAEY 175 80 Tween 80 0.911 0.905
Polymers 175 40 Tween 40 0.910 0.954
JHHE Glycogen 0.676
a— AN a-Cyclodextrin 0.637
[ilires 4- 2 FLIAE R 4-Hydroxy Benzoic Acid 0.887 0.919
Phenolic acids 2-F2 IR HZ 2-Hydroxy Benzoic Acid
S IR HENE Phenylethyl-amine 0.814 0.863
Amines J& iz Putrescine 0.634 0.727
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Table 2 Diversity indices of rhizospheric microorganisms communities

Ay = Shannon #5%%  Mcintosh 8% Simpson FeEL
Test CETlTjar ' Shannon 'Mcimosh ) Simpson
year index(H) index(U) index(D)
2015 Y99 3.119 a 5.704 d 0.949 a
Y87 3134 a 6.391 ¢ 0.954 a
Y97 3.274 a 7.221b 0.959 a
K326 3.244 a 7.661 a 0.957 a
2016 Y99 3.158 a 5472 d 0.952 a
Y87 3253 a 6.312 ¢ 0.957 a
Y97 3273 a 7.130 b 0.959 a
K326 3.169 a 7.643 a 0.954 a

T RIS R NG FREFR AN [R] R 8] 22 55 . 3 (P<0.05)
Note ; Different lowercases in the same column stand for significant differ-
ences between different varieties at 0.05 level
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