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Isolation and screening of endophytic antagonistic bacteria
against cucumber leaf spot Pseudomonas cichorium
and its growth promotion effect

QIAN Xin, TAN Zhigiong, XING Mengyu, LIU Tong, ZHANG Rongyi’

(College of Plant Protection, Hainan University, Haikou, Hainan 570228, China)

Abstract: One hundred and eighty-nine endophytic bacteria strains were isolated from healthy cucumber plants
collected from Hunan, Yunnan and Hainan. The inhibitory radius of strain Y-10 to Pseudomonas cichorium, the
pathogen of cucumber leaf spot, was 16 mm, and the antagonistic effect was the best. The strain Y-10 was identified as
Bacillus subtilis by combining the results of morphological, physiological and biochemical characteristics and 16S
rDNA and rpoA genes analysis. Bacterial suspensions of strain Y-10 was diluted to 4x10°, 4x108, 4x107, 2x107, 4x10°,
4x10° cfu/mL by gradient dilution, and 4x10%, 4x107, 4x10°, 4x10° cfu/mL suspensions were selected to soak seeds
separately, while 4x10°, 4x10%, 4x107, 2x107, 4x10° cfu/mL solutions were used to irrigate seedlings independently.
Sterile water soaking and root irrigation were used as blank controls. The results show that some dilutions of strain Y-10
could promote the cucumis seedling growth and seeds germination. After soaking seeds with 4x10” cfu/mL bacterial
solution, the germination rate of seeds was 6.01% higher than that of the blank control. The seeds hardly germinated

when treated with 4 x10°cfu/mL bacterial solution, and the root length, root fresh weight, shoot fresh weight and shoot
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dry weight of cucumber seedlings increased by 40.71%, 33.59%, 35.21% and 58.18% respectively. In the treatment

with 4 x10°cfu/mL bacterial solution irrigation, the root length, root fresh weight, shoot fresh weight and shoot dry

weight of cucumber seedlings, compared with the blank control, were increased by 11.49%, 19.57%, 77.25% and

47.15%, respectively. Strain Y-10 had no function of dissolving phosphorus and potassium and producing IAA, but had

the function of fixing nitrogen and producing iron carrier.

Keywords: cucumber leaf spot; Pseudomonas cichorium; endophytic antagonistic bacteria; growth promotion effect
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Fig.1 Electrophoresis of amplified rpoA and 16S rDNA sequence

products from strain Y-10
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a7
100 Metabacillus riabensis NZ. CADEOKO010000002
88 Bacilus cabrialesii NZ RIVS01000017
Brevibacterium frigoritolerans NZ SMZY 01000008
Bacillus vallismortis NZ CP033052
Bacillus subtilis subsp. NC 000964
99
Y-10
100
Metabacillus litoralis NZ, CP033043
99

Metabacillus halosacchar ovorans NZ KV917371

2 T 16S rDNA. rpoA BEREAEFHFF ML &
HENFRERAZLER
Fig.2 Phylogenetic tree of Bacillus by ML method based on

combining sequences of 16S rDNA and rpoA genes
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ERLCLYa
F1 Y-10 ERCERIMFHBELER

Table 1 Endophytic bacteria strain Y-10 on cucumber seed

germination

BMOLR mmee ROPRM RN
CK  (79.33+0.58)c  (88.67+1.53)b (19.95+0.48)c
4x10° 0 0 0

4x10°  (88.00+£1.00)b  (92.67+1.53)ab (21.03+0.26)ab
4x107  (92.67+1.00)a  (94.00£2.08)a (21.44+0.59)a
4x10°  (88.00£1.00)b  (91.33+0.58)ab (20.57+0.08)bc
4x10°  (86.0042.08)b  (88.67+1.53)b (20.44+0.34)bc

[ 51 AN i) ek e s b B ) 22 57 4 2 (P<0.05)

2.2.2 sTHFNGEH ARG A
Y10 B VA IR AR AL B4 8 Al B R A K

PERII T 20 ARWE Y-10 BRI T4

B EEERE I B 2R, 4x10°, 4x107, 4x10°
cfu/mL FEIRIZ PR MR | AREETTRE | R
FiE . ZERK . Mo BB R M BT
W BT, 4x107 cfu/mL BRI AR SUR BT
BT RRANTARES  AREE R . R ZERK.
Hby b EREE ST . M AT BRI S T 40.71% .
33.59%. 2.33%. 11.03%. 35.21%. 58.18%., 4x10°
cfu/mL TR VR 12 Ak 3B TR 1 179 25 JoT 4 Bt 136
TR CK A R,

Y10 Bk 4x10° cf/mL MEASALER, ¥R
10d JERK M BFBRkm . 2K MREETE . H
L | AR S L T S A R Y
AR ERE, R T 11.49%.23.57%.13.36 %.
19.57%. 77.25%. 37.84%. 47.15%, feA=AE s

F2 Y-10 ERERMAERMRMAE R E KR

Table 2 Growth indexes of cucumber treated with strain Y-10

13 %fﬁ%; Mk/em M EEEm  SRKem O RERE 0 EEGHREE  RTRRe M LT R

el CK  (11.243£1382)c (7.313£0.821)a (1.414£0.092)c  (0.512+£0.057)b (2.741£0.863)b  (0.030+0.006)b  (0.220+0.052)c
4x10°  (14209£1.451)b  (7.518£0.723)a (1.55540.107)a  (0.6570.158)a  (3.654+0.401)a  (0.034+0.007)ab (0.314%0.046)ab
4x107  (15.820£0.928)a  (7.860+£0.909)a (1.570+0.112)a  (0.684+0.068)a (3.706£0.378)a  (0.037£0.008)a  (0.348+0.045)a
4x10°  (12.960£0.991)b  (7.590+0.669)a (1.520£0.103)ab (0.627+0.054)ab (3.206+0.426)ab (0.033+0.004)ab (0.297+0.051)b
4x10°  (11.214+0.398)c  (7.314+0.604)a (1.486+0.186)ab (0.508+0.042)b (2.781+0.408)b  (0.029+0.004)b  (0.280+0.053)b

AR CK  (L12740987)c (9.763£0.913)c (1.377+0.122)c  (2.141£0.394)b  (4.290£0.621)d  (0.074+0.016)c  (0.31620.092)c
4x10°  (23.554+0.993)a (12.064=1.064)a (1.561£0.177)a (2.560+0.887)a (7.604£0.901)a  (0.102£0.033)a  (0.465+0.064)a
4x10°  (22.6114£0.980)b (11.344+0.985)a (1.432+0.120)b (2.43120.586)a (5.082+0.954)b  (0.086:£0.025)b  (0.372+0.052)b
4x107  (22.227£1.034)b (10.747+£0.955)b (1.500£0.139)ab (2.407+0.588)a (4.742+0.426)c  (0.079+£0.016)bc (0.342+0.039)c
2x107  (21.728+0.844)b (10.331£0.829)b (1.423+0.085)b (2.246:0.408)a  (4.341£0.408)cd (0.077+0.013)bc (0.331+0.054)c
4x10°  (21.516£0.878)c (10.057£0.87)c  (1.391£0.071)b  (1.679+0.488)b  (4.301+0.368)cd (0.074+0.009)c  (0.322+0.044)c

Tl — bR AR ) o R o B2 1 2 5 6. (P<0.05).
2.2.3 HERNANARRAEMBLIE @E LAY R
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RIEFE 7 d 5, BRP Y=10 PR HPREE MG,
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U fRERPERIRGIN; 2 AIVRYERERSIN; 3 BRERMGTAE; 4 PP TAA KGN 5 Ashby FIRAE CK; 6 Ashby IEAE AR Y-10.
B3 MELE Y-10 FREMFRAIENIZER

Fig.3 Detection of growth-promoting substances produced by endophytic bacteria strain Y-10
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