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Comparison of Rhizosphere Bacteria Diversity Between
Fusarium Wilt Resistant and Susceptible Watermelon

LEI Juan-Li SHOU Wei-Song DONG Wen-Qi XU Zhi-Hao~ ZHANG Cheng-Hao

(Institute of Vegetable, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021)

Abstract: The traditional culture methods and the molecular biology methods were used to study the
rhizosphere bacterial diversity between fusarium wilt resistant and susceptible watermelon. The results
showed that the diversity and the equality of cultured rhizosphere bacteria of resistant watermelon were
higher than those of the susceptible watermelon. The reason was that the cultured rhizosphere bacterial di-
versity index H' and 1/D of the resistant watermelon were higher than those of the susceptible watermelon
and that the cultured rhizosphere bacterial equality index E of the resistant watermelon were higher than
those of the susceptible watermelon. The dominant cultured bacterial genotypes were different between re-
sistant and susceptible watermelon. The genotype 1 is the dominant genotype of resistant watermelon, con-
sists 51.1%. The genotype 7 is the dominant genotype of susceptible watermelon, consists 58.7%.
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Table 1 Primers used in this study
Primers Sequences (5'-3")
27F 5'- AGAGTTTGATCMTGGCTCAG-3'
1492r 5'-TACGGHTACCTTACGACTT-3'

1.6 MEF5FISH

, NCBI Blast
ncbi.nlm.nih.gov/) , sequence
(Ribosomal Database Project II-Release 9

(http://www.

match
website)

2 HRhahr

2.1 AEEFARBMER
1 , CTAB
DNA, DNA
PCR-RFLP

M 1 2 3 4 5 6 7 8 9 10

E1 #oHEEEELE DNA
Fig.1 Genomic DNA of some bacterial clone
M: DNA marker; 1-9: Sample DNA

2.2 PCR-RFLP %R
27F/1492r PCR ,

PCR PCR Hinf ,
PCR , 2
1 23 4M5 67 8 91011 MI2131415

-
=

B2 #B% RFLP %R

Fig.2 Some RFLP results

M: DNA ; 1-15:

M: DNA marker; 1-15: Digested products
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Table 2 Comparison of cultivable rhizosphere

bacterial community structure of susceptible
and resistant watermelon

16S rDNA

16S rDNA genotypes  Susceptible cultivar  Resistant cultivar

45 46
Number of clones
6 5
Number of genotypes
’
Shannon H 1.29 1.12
diversity E 0.72 0.69
index e 0.01425 0.01459
Simpson’s D 0.33 0.403
index(D) 1/D 3.028 2.482
70 r

B U Pl Resistant
oy O J#53 ii Flr Susceptible —

50 t
40 |
30 |
20 |

10 1

LB Genotype frequencies (%)

1 2 3 4 5 6 7 8
A Genotypes

B3 MEHERAERERATEFFAE 16S rDNA EFE
Fig. 3 Cultivable rhizosphere bacterial 16S rDNA geno-
types frequencies of resistant and susceptible watermelon
plants
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%3 FTill 16S rDNA K EZF5
Table 3 Bacterial 16S rDNA fragments sequenced in this study

Sequenced Sequenced GenBank The strains or clones which have the
genotype fragments submission highest identify from NCBI Putative Phylum
(Clone number) length(bp) number (Sequence similarity)
R2-2 908 EU407182 Enterobacteriaceae bacterium MB6-1 16S ribosomal RNA  Gammaproteobacteria

gene (DQ436917, 99%)
Providencia sp. H2-3 16S ribosomal RNA gene (EF061136,

99%)

R4-1 888 EU407183 Uncultured bacterium partial 16S rRNA gene (AJ487027, Gammaproteobacteria
99%)
Morganella morganii gene for 16S rRNA(AB089246,98%)

R12-2 868 EU407184 Pseudoxanthomonas sp. R-24339 partial 16S rRNA gene, = Gammaproteobacteria

strain R-24339(AM231052, 100%)
Pseudoxanthomonas mexicana strain AMX 26B 16S ribo-
somal RNA gene (AF273082, 100%)

R17-2 881 EU407185 Mpyroides odoratimimus partial 16S rRNA gene, type strain Flavobacteria
CCUG
39352T(AJ854059, 98%)
Unidentified bacterium 16S rRNA gene, isolate
SS1(AJ223454, 98%)

S2-1 901 EU407186  Pseudomonas sp. MACLI2A 16S ribosomal RNA gene Gammaproteobacteria
(EF198249, 99%)
Pseudomonas sp. BWDY-9 16S ribosomal RNA gene
(DQ200852, 99%)

S27-1 909 EU407187 Uncultured Agrobacterium sp. clone TM9 3 16S ribosomal Alphaproteobacteria
RNA gene (DQ303314, 99%)
Agrobacterium tumefaciens 16S ribosomal RNA gene
(DQ468100, 99%)

S27-4 919 EU407188 Uncultured Agrobacterium sp. clone TM9 3 16S ribosomal Alphaproteobacteria
RNA gene (DQ303314, 100%)
Agrobacterium tumefaciens 16S ribosomal RNA gene
(DQ468100, 99%)

[5] , . . ,2002.

[6] Martin-Laurent F, Philippot L, Hallet S, et al. DNA ex-
traction from soils: old bias for new microbial diversity

’ D analysis methods. Applied and Environmental Microbiol-
ogy, 2001, 67(5): 2354-2359.
( 2); 2) [7] Larkin RP. Effect of successive watermelon plantings on
Fusarium oxysporum and other microorganismms in soils
| 51.1% ’ suppressive and conductive to Fusarium Wilt of water-
> 170 melon. Phytopathology, 1993, 83(10): 1097—1104.
7, 58.7%( 3) [8] ,
. , 2001, 32(6):
;5 % X rﬁk 414-417.
[] , , o (9] , , ,
, 2007, 35(4): 64—67. » 1998,
[2] Van Veen JA, Van Overbeek LS, Van Elsas JD. Fate and 12(6): 30-35.
activity of microorganisms introduced into soil microbi- [10] > > >
ology. Microbiology and Molecular Biology Reviews, . s
1997, 61(2): 121-135. 2002, 5(2): 127-131.
(31 , , s [11] ,
, 2002, 21(5): 417-420. ) , 1994, 21(3): 200-214.
[4] Yoshitaka S, Masaya N, Tomoko O, et al. Comparison of [12] , , ,
bacterial community structures in the rhizosphere of to-
mato plants grown in soils suppressive and conducive to- ’
wards bacterial wilt. Applied and Environmental Microbi- : , 1998,
ology, 1999, 65(9): 3996-4001. 28(4): 341-345.
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