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Studies on tobacco rhizosphere microbes

LIU Xun-Li, WANG Chao, WU Fan, XUE Dong-Hong, CHEN Kai  ( Forestry College, Shandong Agriculture University , Taian ,271018
China) . Acta Ecologica Sinica ,2006,26(2) :552 ~ 557.

Abstract: The rhizosphere soils were obtained by five point sampling method from brown tobacco soils with different fertilities in
Yishui County of Shandong Province. The tobacco variety was k368 . Rhizosphere bacteria, fungi and actinomyces in samples from
fertile, medial fertile, and infertile soils were isolated and cultivated by the plate cultivation method with selective media.
Specifically, azotobacter, phosphobacteria and potassium-bacteria were isolated and identified by their morphology, growth, and
physiochemical characteristics, and by sequence analysis of their 16S rDNAs. The main results were as follows: the quantities of
total rhizosphere bacteria, azotobacter, phosphobacteria and potassium-bacteria were the largest in fertile soils and were the lowest
in infertile soils. In soils of the same fertility, the quantity of potassium-bacteria was the largest, that of phosphobactena the
second, and that of azotobacter the least. The quantities of rhizosphere fungi in infertile soils were significantly more than those in
medial fertile or fertile soils, and the quantity of actinomyces showed a declining trend along with the decrease in soil fertility.

Azotobacter, phosphobacteria and potassium-bacteria isolated from all three types of soils consisted of mainly Gram-negative
bacilli, belonging to ten genera. The azotobacter fell into four genera: Bacillus, Azotobacter, Beijerinckia and Azomonas. The
phosphobacteria were from genera Bacillus, Azotobacter , Mycobacterium , Micrococcus and Pseudomonas . The potassium-bacteria
were from genera Bacillus, Erwinia, Sinorhizobium, Pseudomonas, Proteus Hauser and Micrococcus .

The diversity index and evenness index of potassium-bacteria in ferile soils and in medial fertile soils were the largest; the
diversity index of azotobacter in all three types of soils was the lowest. These results were consistent with tobacco plants’ high
demand for potassium. The diversity index and richness index of azotobacter decreased along with the decrease in soil fertility,
accompanied by an increase in the domination index. The diversity index and evenness index of phosphobacteria decreased as soil

fertility decreased. The diversity index and the evenness index of potassium-bacteria were greater in medial fertile soils than in the
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other types.
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Fig. 4  Quantitative difference of actinomycetes detected from tobacco
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Table 2 The isolation and identification results of three kinds of
bacteria in different tobacco rhizospheres
BREE Esiife g BRREEN
Soil Kinds of The genera and its respectively
fentility bacteria colony number
[ilu$% HEBERE  HHRAER(Badlu)) 7 x 10°
Fertile soil Azotobacter [ &, ¥ I& ( Azotobacter ) 14 x 107
FF 4K 72 K 5 JB ( Bedjerinckia) : 1 x 10°
F L HLE R (Azomonas ) :2 x 10°
B S FUAT B R  Bacillus) 1 x 10°
Phosphobacteria 5 % 3 & ( Azotobacter) : 8 x 10°
Ay K ¥ B V8 ( Mycobacterium ) : 11 x 10°
R R (Micrococeus ) :3 x 10°
H AW R BB ( Baciflus ) 150 x 10°
Potassium- ¥k 3 S B & ( Erwinia ) : 10 x 10°
bacteria o4 48 9% B R ( Sinorhizobium) 130 x 10°
{84 B4 B0 B4 & ( Pseudomona ) : 20 x 10°
Hi4g B4 EEE  EEER (Aowbacer) ;1 x 10°
Medial soil Azotobacter 303 % K B B ( Bejjerinekia) :3x 10° °
AT H R ( Bacillus) : 10 x 10°
A 3R ¥ I8 ( Micrococous ) :7 % 10
Phosphobacteria Z H1 4 B /& ( Bacillus ) :3 x 10°
1B 26 J0 B9 )& ( Pseudomonas ) : 10 x 10°
73 ¥ T B B ( Mycobacterium) 11 x 10°
i FHFHF B ( Bacillus) : 10 x 10°
Potassium- BR 3K B R ( Erwinia) 10 x 10°
bacteria T 7 B )& ( Proteus Hauser ) : 10 x 10°
1% 5k ¥ 78 ( Micrococcus ) :10 x 10°
L HAEBRE R ER(Bacillus): 3x 10°
Infertile soil  Azotobacter .8 B (Azotobacter) ;1 x 10°
BAH {8 SR B R ( Pseudomonas ) :0.1 x 10°

Phosphobacteria #§ 3k B /& ( Micrococeus ) :2.3 x 10°
HERUTE B (Bacillus ) 11 % 1O
& 5 % /& ( Azotobacter ) :3 x 10°

k) H AT BB ( Bacillus) : 6 x 10°

Potassium-

bacteria

M LB ( Erwinia) :3 x 10°



http://www.cqvip.com

£ 000 http://www.cqvip.comg:

556 £ & = M 26 %

BAEFER, XA LREHKFER, EFRNRESIRENEARMIEMXXRR, AR RWIENAT X
— .

HYREHEYERE LEE S WERFFR EERRERKMGBEEAYREE FEASE - EHE

- EEE BN R B (RERR AL 4N ) B2 3 #54E PGPR( Plant Growth-Promotion Rhizobacteria ) o B L B
LB R, EHNSE PGPR WBFE P HFITAFMY AR L HEFET ,PCPR MBEREANE L, MEET
EMEMEemE s B RAHEERNEE, FHilt, TERRK, FHREFEGRNEELERT BRTHBES
MAEEHIEEFME A REAIENE , EHIT T EHK 16S 1DNA I3 0r, X & TERLUEEKE
TR, B, BRI S R LB b R S TR AE A 4 X =26 PGPR KRR BB AL fEH AT % AT
FRREHEYHHRD ERTAREY IERFMEY BB LXARBEEEABNEN, KBT -8R
HUFSTRBLHE O ER, B AR AEYE AMAEYEERHRRBEERESE,

£33 TRAEEZRGFENMSHEE . FAR.HEREAHEEN

Table 3 The diversity index, richness index, evenness index and domination index in different tobacco rhizosphere

JE i BRI Soil fentility B Kinds of bacteria H s I D
FZIR Fedile soil B 4 B # Azotobacter 1.171 4 0.845 0.357
Be4H ¥ Phosphobacteria 1.120 4 0.808 0.368
#9 41 B8 Potassium-bacteria 1.240 4 0.894 0.323
%% Medial soil B BB M Azotobacter 0.759 3 0.690 0.561
B 4E T Phosphobacteria 1.113 4 0.803 0.260
P41 Potassium-bacteria 1.388 4 1.000 0.250
A Infertile soil B 4= B E# Azotobacter 0.563 2 0.813 0.626
B4 ¥ Phosphobacteria 1,097 4 0.791 0.373
4P 4| Potassium-bacteria 0.606 2 0.875 0.556
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