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Effects of Paenibacillus polymyxa X-11 on the growth, yield and resis-

tance of tomato in greenhouse

Wang Jinqing', Fu Yinglin', Yan Fengchao®, Liu Wenzhi', Yu Wenqing'

(1. College of Life Science, Shangrao Normal University/Key Laboratory for Regional Plants Conservation and Ecological Restoration
of Northeast Jiangxi, Shangrao 334001, Jiangxi, China; 2. Heilongjiang Beidahuang Modern Agricultural Service Group Co. Ltd.,
Harbin 150030, Heilongjiang, China)

Abstract: The Paenibacillus polymyxa group is one of the most important biocontrol bacteria with substantial potential
for agricultural applications. A P. polymyxa novel strain X-11 was previously isolated and identified. To clarify the applica-
tion effect of this strain on tomato, the effects of X-11 bacterial suspension with different concentration on tomato growth,
yield, and stress resistance through pot and field experiments in greenhouse were detected. Pot experiment results demon-
strated that, compared to the control, leaf spraying with a 50-fold dilution of X-11 bacterial suspension significantly in-
creased tomato leaf width by 10.68% 15 days after application. Applications at 50-fold, 200-fold, and 800-fold dilutions
of X-11 bacterial suspension enhanced the fruit number of per plant by 16.67% to 47.92%, and increased single fruit mass
by 53.62%, 67.51%, and 28.25%, and as well as significantly reduced the incidence of viral diseases, with control efficien-
cy ranging from 31.37% to 52.69%, peaking at the 50-fold dilution. Moreover, the 800-fold dilution raised the fruit mass
per plant by 55.80%. Root irrigation with X-11 bacterial suspensions at 50 to 200-fold dilutions reduced plant height,
crown breadth, leaf length, or leaf width, while the promote effect on yield-related factors was not statistically significantly.
Compared with single application method, field-grown tomato with X-11 bacterial suspension by combining leaf spraying
with root irrigation (R+L)enhanced the plant height, fruit number per plant and yield significantly. Moreover, R+L treat-

ment reduced the cold damage index in both apical and lateral leaves markedly, with control efficiency reaching 56.40%
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and 45.82%, respectively. In conclusion, combining leaf spraying with root irrigation is an effective application method to

enhance the promoting and stress-resistant effects of X-11 bacterial suspension. The results can provide a basis for the ap-

plication of strain X-11 in tomato cultivation.

Key words: Tomato; Paenibacillus polymyxa; Growth promotion, Yield; Resistance
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Fig. 1 Tomato biological traits under different concentrations of Paenibacillus polymyxa X-11 bacterial suspension
treatments by leaf spraying (15 days after the first treatment)
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Fig. 2 Tomato biological traits under different concentrations of Paenibacillus polymyxa X-11 bacterial suspension
treatments by leaf spraying (15 days after the second treatment)
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Fig. 3 Effects of different concentrations of Paenibacillus polymyxa X-11 bacterial suspension treatments by leaf spraying

on tomato yield
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Table 1 The status of tomato virus disease under

different concentrations of Paenibacillus polymyxa X-11
bacterial suspension treatments by leaf spraying
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cant difference among treatments(P<0.05). The same below.
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Fig. 4 Tomato biological traits under different concentrations of Paenibacillus polymyxa X-11 bacterial suspension

treatments by root irrigation (15 days after the first treatment)
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Fig. 5 Tomato biological traits under different concentrations of Paenibacillus polymyxa X-11 bacterial suspension

treatments by root irrigation (15 days after the second treatment)
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Table 2 Status of tomato virus disease under different

concentrations of Paenibacillus polymyxa X-11 bacterial

suspension treatments by root irrigation
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Table 3 Tomato biological traits under the treatment of
Paenibacillus polymyxa X-11 bacterial suspension

treatments by leaf spraying combined with root irrigation

bE o3 ES Digse e N Sk T -5
Treatment Disease rate% Control efficiency/% Plant Crown Leaf Leaf
Treatment
cK 40.86::4.97 ab TCMENt peight/em  breadth/em  length/em  width/cm
50 28.79+1.52 b 29.55+3.71 a CK 32.50+1.88b  32.82£1.99b 12.26+0.53a 11.27+0.53 a
200~ 30.20+5.16 ab 26.09+12.62 2 X-11 372441492 36.7542.13a 12.9240.55a 11.48+0.53a
800x 44.33+£2.86a -8.46+7.00 b
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Table 4 Effects of Paenibacillus polymyxa X-11 bacterial suspension treatments by leaf spraying combined with root
irrigation on tomato yield

AbFE bR AL BRI L is g AN
Treatment Fruit number per plant Fruit mass per plant/g Single fruit mass/g Theoretical yield/(kg-hm™) Plot yield/kg
CK 98.22+2.12 a 761.43£2.23 b 7.34+0.62 b 38 071.55+111.76 b 72.85£1.30 b
X-11 112.17+£10.22 a 1072.32453.21 a 9.41+0.48 a 53 573.78+2 678.43 a 109.34+4.76 a
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Fig. 6 Cold damage status in tomato leaves under the treatment of Paenibacillus polymyxa X-11 bacterial suspension

treatments by leaf spraying combined with root irrigation
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