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16 3 mean log cfu/g-fw
Table 1  Numbers and mean populations Log;y cfu/g-fw of endophytic bacteria in root stem leaf at three stages for six cotton cultivars
Root Stem Leaf
Cotton cultivar Stage
EBI EBP EBI EBP EBI EBP
seedling 19 5.32b 23 4.03a 18 4.02a
flowering 25 5.74a 27 4.16a 8 2.47b
Haidao20
maturing 37 6.00a 31 4.55a 14 2.39
mean 5.68 4.24 2.96
seedling 24 5.24b 12 4.06a 23 3.61b
flowering 26 6.19a 18 3.35ab 15 3.68b
Haidaol6
maturing 49 5.36b 26 3.04b 20 4.57a
mean 5.59 3.48 3.95
seedling 17 4.88b 23 3.29b 11 4.13a
flowering 41 5.05b 19 3.02b 29 3.18b
Sumianl6
maturing 31 6.79a 30 4.13a 35 4.08a
mean 5.57 3.48 3.8
seedling 25 5.32b 19 4.04a 26 3.64b
flowering 23 6.08a 23 2.97b 7 4.60a
Changkan
maturing 45 5.44b 33 3.26ab 28 4.27ab
mean 5.61 3.42 4.17
seedling 18 5.48a 24 4.50a 18 2.93b
flowering 26 5.57a 14 5.00a 21 4.26a
Cao7005
maturing 32 5.6la 32 4.36a 15 2.70b
mean 5.55 4.62 3.3
seedling 33 5.25b 12 3.37a 18 3.97a
flowering 25 5.32b 30 3.91a 22 3.69a
Ya7113
maturing 41 5.98a 21 3.23a 24 4.46a
mean 5.52 3.50 4.04

EBI numbers of endophytic bacteria isolate EBP populations LoglO cfu/g-fw of endophytic bacteria. Means followed by the same letter are not significantly

different at the 0.05 probability level according to Duncan’ s multiple range test.
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Table 2 Overall numbers and mean population LoglO cfu/g-fw of endophytic bacteria from root stem leaf of six cotton cultivars at three development stages
Root Stem Leaf
Cotton cultivar
EBI EBP EBI EBP EBI EBP
Haidao20 81 5.68a 81 4.24a 40 2.96b
Haidaol6 99 5.59a 56 3.48b 58 3.95a
Sumianl6 89 5.57a 72 3.48b 75 3.80a
Changkan 93 5.6la 75 3.42b 61 4.17a
Cao7005 76 5.55a 70 4.62a 54 3.30b
Ya7113 99 5.52a 63 3.50b 64 4.04a
overall mean 5.59 3.79 3.70
Total 537 417 352

EBI numbers of endophytic bacteria isolate EBP populations LoglO cfu/g-fw of endophytic bacteria. Means followed by the same letter are not significantly

different at the 0.05 probability level according to Duncan’s multiple range test.
2.2 2 1306 3
6 2mm V107 V396 F108
537 417 352 68 185 170 5 29 32 9 12 15
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V107 V396 F108 82 226 217 V107 V396 F108 2.56% 3.41%
V107 V396 F108 4.26%
12.66% 34.45% 31.66% V107 V396 V107 V396  F108
F108 1.20% 6.95% 7.67%
3 V107 V396 F108
Table 3 Antagonism toward V107 V396 and F108 of endophytic bacteria
Antagonizing Antagonizing Antagonizing Antagonizing toward
Tissue Total isolate toward V107 toward V396 toward F108 V107 V396 F108
EBI % EBI % EBI % EBI %
root 537 68 12.66 185 34.45 170 31.66 39 7.26
stem 417 5 1.20 29 6.95 32 7.67 3 0.72
leaf 352 9 2.56 12 3.41 15 4.26 2 0.57
overall total 1306 82 6.28 226 17.3 217 16.62 44 3.37
EBI numbers of endophytic bacteria isolate .
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16S rDNA
Table 4  Partial 16S rDNA sequence identification of BAEB

Source folate Nearest relative accession number SU% Microbial

accession number group affiliation
Changkan root CK12 FJ205673 Empedobacter brevis T LMG 4011 AM177497 100.0 Empedobacter sp.
Changkan root CKO1 FJ205662 Enterobacter sp.EB44 FJ194525 100.0 Enterobacter sp.
Cao7005 root C02 FJ205679 Enterobacter sp.EB44 FJ194525 100.0 Enterobacter sp.
Sumianl6 root S01 FJ205676 Enterobacter sp.EB44 FJ194525 100.0 Enterobacter sp.
Ya7113 root Y02 FJ205691 Enterobacter sp.EB44 FJ194525 98.6 Enterobacter sp.
Sumianl6 root S02 FJ205677 Enterobacter sp.AAJ3 EF599680 99.6 Enterobacter sp.
Sumianl6 stem S04 FJ644573 Enterobacter sp. CRRI3 EU169570 91.9 Enterobacter sp.
Cao7005 root C06 FJ205683 Enterobacter sp.G1 DQ923474 99.1 Enterobacter sp.
Cao7005 root C03 FJ205680 Enterobacter sp.G-2-10-2 EF102826 96.7 Enterobacter sp.
Changkan root CKI1 FJ205672 Enterobactersp . GIST-NKst3 EF489445 99.0 Enterobacter sp.
Cao7005 root C04 FJ205681 Enterobacter sp.N-5-10 EF102824 96.1 Enterobacter sp.
Haidao20 root HAO02 FJ205654 Enterobacter sp.2B2B EU693562 100.0 Enterobacter sp.
Haidao20 root HAO3 FJ205655 Enterobacter sp.2B2B EU693562 99.8 Enterobacter sp.
Haidao20 root HAO1 FJ205653 Enterobacter cloacae subsp.cloacae B7 FJ527682 94.0 Enterobacter sp.
Changkan root CK04 FJ205665 Enterobacter cloacae subsp.EB89 FJ194527 100.0 Enterobacter sp.
Haidaol6 root HBO04 FJ205661 Enterobacter asburiae G1 EU301774 95.5 Enterobacter sp.
Changkan root CK14 FJ205675 Enterobacter asburiae G1 EU301774 99.4 Enterobacter sp.
Cao7005 root C09 FJ205686 Enterobacter asburiae G1 EU301774 96.9 Enterobacter sp.
Haidao20 root HAO04 FJ205656 Enterobacter ludwigii WAB1894 AM184235 99.0 Enterobacter sp.
Sumianl6 stem S03 FJ644571 Erwinia sp.CU208 EF522135 99.5 Erwinia sp.
Changkan root CKO05 FJ205666 Erwinia sp.CU208 EF522135 94.6 Erwinia sp.
Changkan root CK06 FJ205667 Erwinia sp.CU208 EF522135 94.4 Erwinia sp.
Haidao20 root HAO5 FJ205657 Erwinia sp.CU208 EF522135 93.4 Erwinia sp.
Haidaol6 root HBO1 FJ205658 Erwinia sp.CU208 EF522135 93.4 Erwinia sp.
Haidao20 stem HAO06 FJ644572 Erwinia sp.CU208 EF522135 91.0 Erwinia sp.
Cao7005 root CO05 FJ205682 Escherichia coli RGR13 DQ118017 98.5 Escherichia sp.
Ya7113 root YOI FJ205690 Klebsiella oxytoca ZFJ-11 EU931550 99.4 Klebsiella sp.
Changkan root CKO08 FJ205669 Pantoea sp.092305 EF522820 100.0 Pantoea sp.
Changkan root CKO07 FJ205668 Pantoea sp.092305 EF522820 100.0 Pantoea sp.
Changkan root CKO03 FJ205664 Pantoea sp.092305 EF522820 98.7 Pantoea sp.
Changkan root CK02 FJ205663 Pantoea agglomerans WAB1927 AM184266 99.4 Pantoea sp.
Cao7005 root C07 FJ205684 Pantoea agglomerans 86350 AF157688 100.0 Pantoea sp.
Changkan root CK09 FJ205670 Pantoea agglomerans ChDC YP1 AY691543 99.4 Pantoea sp.
Changkan root CK13 FJ205674 Pantoea agglomerans WAB1870 AM184212 99.6 Pantoea sp.
Cao7005 root C12 FJ205689 Pantoea agglomerans WAB1870 AM184212 99.6 Pantoea sp.
Haidaol6 leaf HBO5 FJ644570 Pantoea agglomerans WAB1870 AM184212 99.6 Pantoea sp.
Cao7005 root CO8 FJ205685 Pantoea agglomerans WAB1870 AM184212 99.3 Pantoea sp.
Cao7005 root C10 FJ205687 Pantoea agglomerans WAB1870 AM184212 97.9 Pantoea sp.
Cao7005 root C11 FJ205688 Pantoea agglomerans WAB1870 AM184212 97.4 Pantoea sp.
Haidaol6 root HB02 FJ205659 Pantoea agglomerans WAB1872 AM184214 99.0 Pantoea sp.
Changkan root CK10 FJ205671 Pantoea agglomerans WAB1925 AM184264 99.0 Pantoea sp.
Cao7005 root CO01 FJ205678 Pantoea dispersa  DQ504305 100.0 Pantoea sp.
Haidaol6 root HBO3 FJ205660 Rhizobium radiobacter DSM 30201 AJ389907 100.0 Rhizobium sp.
Ya7113 leaf Y03 FJ644569 Serratia marcescens subsp . marcescens HO2-A AJ297950 100.0 Serratia sp.

SI Similarity .
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Population dynamics and antagonism toward Fusarium oxysporium f. sp.
Vasinfectum. and Verticillium dahliae Kleb of endophytic bacteria from cotton

Chunhong Li' Yuanyu Deng’ Mingwen Zhao®* Canming Tang'” Shunpeng Li* Haiwei Lv?

' College of Agronomy Nanjing Agricultural University Nanjing 210095 China

% College of Life Sciences Nanjing Agricultural University Key Laboratory for Microbiological Engineering of the Agricultural
Environment Ministry of Agriculture Nanjing 210095 China

? Jiangsu Suke Agrobichemical Co. Ltd Nanjing 210014 China

Abstract Objective To explore population dynamics of endophytic bacteria and obtain antagonistic endophytic bacteria toward
Verticillium dahliae Kleb Vd  Fusarium oxysporium f{.sp. Vasinfectum Fov from cotton. Methods Root stem and leaf
samples were surface-disinfested and subsequently used to isolate endophytic bacteria by diluting plate counting method. We
assayed antagonism of the isolated endophytic bacteria toward three pathogens Vd V107 which is a highly virulent defoliating
isolate and V396 which is a mildly virulent non-defoliating isolate Fov F108 using a dual culture method and analyzed the
16S rDNA sequence of doubly antagonistic endophytic bacteria DAEB isolates toward both Vd and Fov. Results The
population size of endophytic bacteria in root was significantly larger than that in leaf and stem. The populations at seedling stage
were generally lower than those at the flowering/ maturing stage in root the populations in stem and leaf were fluctuant at different
development stages but variation law was not observed obviously. Furthermore although no significant differences of the
population densities in root were found among 6 cotton cultivars the population densities in stem and leaf showed cultivar
differences. The proportion of endophytic bacteria antagonizing Vd V,;; Vi and Fov Fjps in root was higher than that in
stem/leaf moreover the amount of endophytic bacteria antagonizing toward V107 was less than that toward V396/F108. Based on
16S rDNA sequence analysis all 44 DAEB isolates consisted of two phyla i.e. Bacteroidetes 1 out of 44 and Proteobacteria
43 out of 44 and fell into 8 genera. The genus enterobacter 18 out of 44 and Pantoea 15 out of 44 were predominant.
Notably ten DAEB isolates demonstrated < 97% sequence similarity with the most similar sequences of strain deposited in the
Ribosomal Database these DAEB isolates might be potential novel species. Conclusion This article suggested that plant
genotype development stage and tissue influenced the population of endophytic bacteria. We discovered that DAEB with
predominant and various genus existed in cotton. Endophytic bacteria in cotton could serve as a pool for discovering biocontrol
agent toward cotton pathogens.

Keywords cotton endophytic bacteria 16S rDNA  Fusarium oxysporium { .sp. Vasinfectum Verticillium dahliae Kleb
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