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Abstract; The rhizosphere soils were sampled by three-point-sampling method from mulberry fields of different fertility
levels in Taian, Shandong Province. The mulberry variety planted was Husang 32 and of 8 years’ wood age. Rhizosphere
bacteria, fungi and actinomyces in both fertile and infertile soils were isolated and cultivated by plates prepared with
selective media, and the populations of each kind of microbes were examined by CFU counting. Rhizosphere bacteria
interested included total bacteria, azotobacter, phosphate-dissolving bacteria and potassium-dissolving bacteria. BOX
polymerase chain reaction ( BOX-PCR) was used to fingerprint different rhizosphere bacteria. The main results were as
follows ; the rhizosphere bacteria, azotobacter, phosphate-dissolving bacteria, potassium-dissolving bacteria and actinomyces
in fertile soils were more abundant than those in infertile soils, whereas the fungi in fertile soils were less than those in
infertile soils. In soils of the same fertility level, phosphate-dissolving bacteria were most abundant, followed by potassium-
dissolving bacteria, while azotobacter ranked the least.

Based on the BOX-PCR fingerprints cluster analysis of rhizosphere bacteria, the DNA homology of rhizosphere bacterial
isolates from fertile soils was higher than that of infertile soils, the genetic evolutionary distance of rhizosphere PGPR

isolates from fertile soils was close to that of infertile soils. The rhizosphere bacteria in fertile and infertile soils were divided
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into 71 and 33 clusters at the dissimilarity of 0.2 with BOX-PCR fingerprints, respectively. The PGPR in fertile soils were
divided into 33 clusters, including 10 clusters of azotobacter, 12 clusters of phosphate-dissolving bacteria, 14 clusters of
potassium-dissolving bacteria at the dissimilarity of 0. 2 with BOX-PCR fingerprints. The PGPR in infertile soils were
divided to 28 clusters, including 11 clusters of azotobacter, 11 clusters of phosphate-dissolving bacteria, 10 clusters of
potassium-dissolving bacteria at the dissimilarity of 0.2 with BOX-PCR fingerprints. Therefore, the soil fertility significantly
influence the diversity and abundance of rhizosphere bacteria, more population and higher biodiversity of rhizosphere
bacteria and PGPR occurred in fertile soils than in infertile soils.

The diversity index, richness index and evenness index of rhizosphere bacteria, phosphate-dissolving bacteria and
potassium-dissolving bacteria in fertile soils were higher than those in infertile soils, but the dominance index was lower than
those in fertile soils. The diversity index, evenness index and dominance index of azotobacter in fertile soils were lower than
that of fertile soils, but the richness index was higher. These results showed that soils fertility influenced bacterial
distribution. The fertile soils provide amicable micro-environments for growth of most bacterial genera, and bring on larger
bacterial number of different genera and lower dominance. In infertile soils, relatively few bacterial genera can colonize due

to the lack of nutrition and lead to a higher dominance.

Key Words: mulberry; rhizosphere microbes; cluster analysis; species diversity
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Table 1 The analysis of main nutrient components in experimented soils

BEHRA B B

il‘%ﬂﬂj} Quick-acting nitrogen Quick-acting phosphorus Quick-acting potassium ) ﬁm}ﬁ
Soil fertility 1 ) 1 . 1 . Soil organic matter( % )
(mg kg ™! dry soil) (mg kg ™! dry soil) (mg kg~ dry soil)
FEIX Fertile soil 50.13 45.01 78.58 12.64
95 Infertile soil 38.64 37.99 58.62 12.08

2.2 AFEREH HEFWR IRV E L

AFERE ARG T RRREHEDOREZLRE 1. RREDRGT, BRIERRRIRHAE . ERHA
W AP R AR W BB SR THRE L, MRENDAHT, ZRRENHUBR AR RERE,
HRLAHOBER , BERARNEERD>, NETETUE N, FMREEENEETE HRR TRER
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Fig. 1 Quantitative difference of microbe detected from mulberry rhizosphere soils with different fertilities
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Fig. 2 Cluster analysis of BOX-PCR fingerprints of the bacteria in
fertile soils
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The scale shows the percent dissimilarity of the bacteria based on their
BOX-PCR patterns. The clustering map was constructed by SAS. The
value following the map is the quantities of the bacteria and the
quantities of the bacteria including only one bacillus is 1. 16 x 105
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Fig. 3  Cluster analysis of BOX-PCR fingerprints of the bacteria in
infertile soils
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Table 2 The diversity index, richness index, evenness index and dominance index of bacteria and PGPR in different mulberry rhizospheres

FEREE S ER% FEE WEE HEE
Soil fertility Varieties of bacteria H S J D
BELE B4 Bacteria 3.287 65 0.787 0.046
Infertile soil E &40 Azotobacter 2.400 11 1.000 0.091
YA 4 Phosphate-dissolving bacteria 2.254 15 0.832 0.093
REBREL 4 Potassium-dissolving bacteria 2.199 14 0.833 0.123
AER 13 B4 Bacteria 4.119 98 0.898 0.021
Fertile soil B #4085 Azotobacter 2.250 13 0.877 0.030
YA 4 Phosphate-dissolving bacteria 2.400 17 0.847 0.049
REBREL 4 Potassium-dissolving bacteria 2.621 15 0.968 0.076
3 g

TEBAE YR P ERE R, BERERM BB AR FZ—, 8 R E M EEE T EREY
193 RIEEE, MR T T EBAEYN EEAYE, X REBRMBE B E e R B 2 BAEYE K. —&
BOUT, DI KFE, HEPARE IAEEEORE, XERRB NS REN, EENEE BAENE
BHIFEHRE, T H, FEEET RS BV E R, AR KA, B 2F R E BASURN:, REY
REOREE . ARBHIERHEOEERD, B E VB LM MR ARG T ER 4K, W3
WERENEED, AW,

WA , — e T 4 B R U 2H 5 51 B9 7 TAE 2 R o il W BT R T A T RA™ XA
MU T I e R REVE 451 , B T A3 FoK PR 4B A TR s e A B e BT, T L, 5 E R
PR T AT AN A B AL AR AR R B0 T IR AR b, B e T A2 R s E A ™, 3% BOX 3| ¥yt
AIF2EE + B WARPR A0 () 2 I 4 DNA #5847 PCR 338, I a8 S #E 47 T BB, MIREGRE
AN AFRE HERARER AR RA BN E SN, TEXBAUE R RAENEE, S HMEBE
A

B R AN SN A ak EREh 40 B 2 iff B64F PGPR ( Plant Growth-Promotion Rhizobacteria) FHBF4545% 42 ) 4
B, AR R T — L BR AR5 AN RIS M R A T . WX Se 4 BIAR ) 48 8 AR AR RE I BFR IE TR
AT, R AMAEYEEN AR RBEEH5S%,
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