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Abstract: [Objective] The aim of this study is to explore the quantity and diversity of cultur-
able endophytic bacteria in cucumber leaves sampled at blossoming and fruiting stages. [Me-
thods] Leaf surface disinfection, strain isolation, 16S rDNA amplification and phylogenetic
analysis were used in this study. [Results] It is found that there is a significant difference in
the bacterial quantity and species at two stages. At blossoming stage, the isolated bacteria be-
long to 14 genera, including Curtobacterium sp., Arthrobacter sp., Microbacterium sp., etc.
The isolating quantity is (2.6+0.18)x10° CFU/g fw, with Curtobacterium sp. being the domi-
nant strain. However, at fruiting stage, the isolated bacteria belong to 11 genera, including
Pantoea sp., Pseudomonas sp., Bacillus sp., etc. The isolating quantity is (5.2+0.42)x10°
CFU/g fw, with Pantoea sp. being the dominant strain. [Conclusion] The species of endo-
phytic bacteria at these two stages were quite different. The quantity of endophytic bacteria at
fruiting stage was examined to be four-fold higher than that at blooming stage. These data in-
dicate a significant diversity in culturable bacterial species at two different growth stages.
Some strains obtained from this work provide possibility for further endophyte-cucumber as-
sociation mechanism study and even field application perspectives.

Keywords: Cucumber, Endophytic bacteria, Blossoming stage, Fruiting stage, Diversity
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Fig. 1 Agarose gel electrophoresis of 16S rDNA frag- 6 Y1

ments amplified by PCR

Fz1 WEHENMH FER4EH 16S rDNA FHHELES

Table 1 16S rDNA sequence analysis of endophytes from cucumber leaves sampled at blossoming stage

( ) GenBank
Class Genus Number Closest related strain Homology (%) Accession number

Actinobacteria Curtobacterium Y1 é;;;;?ggﬁd'me”t“m 99.7 INOS4144
Arthrobacter Y2 (Aégg’fg"g%‘)m'etes 100.0 INO084131

Y34 A. subterraneus (DQ097525) 99.6 JN084164

Microbacterium Y10 M. testaceum (X77445) 99.8 IN084147

Y14 M. terricola (AB234025) 98.6 JNO084156

M. hydrocarbonoxydans

Y20 (EU;’I o) Y 99.2 IN084159

Y29 M. flavescens ( EU714363) 98.9 IN084162

Kocuria Y16 K. rosea (Y11330) 99.8 JN084149

Y35 K. palustris (Y16263) 100.0 JNO084163

Janibacter Y17 J. melonis ( EU333885) 99.7 JN084150

Kytococcus Y31 K. sedentarius (AY881239) 99.3 IN084152

Agromyces Y33 A. fucosus (AY158025) 99.5 JN084153

Micrococcus Y37 M. luteus (AM237392) 99.3 IN084154

Firmicutes Staphylococcus Y5 S. epidermidis (L37605) 100.0 IN084145
Y23 S. haemolyticus (EU379304) 99.7 JNO84161

Bacillus Y6 B. megaterium (GQ181059) 99.9 JN084146

Y8 B. aryabhattai (EF114313) 100.0 JN084155

Y19 B. simplex (AJ628745) 99.8 JN084158

Y22 B. thuringiensis (AM747223) 99.8 JN084160

Gammaproteobacteria  Lysobacter Y15 L. soil (EF623862) 99.1 JIN084149
Luteimonas Y4 L. aquatica (EF626688) 96.8 HQ874629

Stenotrophomonas Y28 S. maltophilia (AJ131117) 99.8 JIN084157

Alphaproteobacteria ~ Agrobacterium Y18 A. larrymoorei (Z30542) 99.9 JINO084151
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Fig. 2 16S rDNA phylogenetic tree of endophytes from cucumber leaves sampled at blossoming stage
Note: Numbers in parentheses represent the sequences accession number in GenBank. Numbers at the nodes indicate the bootstrap
values on neighbor-joining analysis of 1 000 resampled data sets. Bar (0.02) represents sequence divergence.
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Fig. 3 Groups and their respective occupation of endophytes from cucumber leaves sampled
at blossoming (A) and fruiting (B) stages
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Table 2 16S rDNA sequence analysis of endophytes from cucumber leaves sampled at fruiting stage

( ) GenBank

Class Genus Number Closest related strain Homology (%)  Accession number
Gammaproteobacteria  Pantoea CEl P. agglomerans (FJ756347) 99.8 IN084132
Pseudomonas CE9 P. viridiflava (HM190224) 100.0 JN084135
Moraxella CE12 M. osloensis (AF005190) 99.8 JN084136
Alphaproteobacteria ~ Agrobacterium CE6 A. larrymoorei (EF178437) 99.6 JNO084133
Brevundimonas CE39 B. vesicularis (AJ227780) 100.0 JN084130
Actinobacteria Kocuria CE7 K. rosea (Y11330) 99.8 IN084134
Microbacterium CE28 M. testaceum (X77445) 99.8 JN084138
Curtobactreium  CE33 é;;g;‘gg;‘;dime"t”m 99.7 IN084139
Firmicutes Bacillus CE27 B. simplex (GU201860) 100.0 JN084137
CE8 B. asahii (AB109209) 98.9 JN084129
Paenibacillus CE42 P. polymyxa (EF474078) 99.6 IN084141
Deinococci Deinococci CE40 D. grandis (Y11329) 98.6 JN084140
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Fig. 4 16S rDNA phylogenetic tree of endophytes from cucumber leaves sampled at fruiting stage
Note: Numbers in parentheses represent the sequences accession number in GenBank. Numbers at the nodes indicate the bootstrap
values on neighbor-joining analysis of 1 000 resampled data sets. Bar (0.02) represents sequence divergence.
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