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Selection of Endophytic and Plant Growth Promoting Biocontrol Bacteria

QIU Sixin, RUAN Hongchun GUAN Xiong HU Fangping(College of Plant Protection Fujian Agriculture and Forestry Universit
Fuzhou ,350002, china)

Abstract: Nineteen isolates inhibiting Phytophthora capsici were screened out from 168 isolates which expressed the
antagonism against the growth of Fusarium oxysporum f.sp. cucumerinum or Ralstonia solanacearum. Among them, seven
isolates could inhibit the growth of F. oxysporum f.sp. cucumerinum and R. solanacearum, while six strains could live in
capsicum and tomato plant and promote the growth of tomato and control the fruits pepper phytophthora blight of capsicu
The study indicated that all isolates inhibiting the growth of Phytophthora capsici could control the pepper fruits phytophthc
blight of capsicum, however the correlation between the inhibition activity and control effect was not remarkable. Control
efficacy of the strain TB2 to the pepper fruits phytophthora blight was 55.6-100% when pathogens were inoculated after -
14 days. Treatment with endophytic bacteria had a significant positive and negative effect on seedling growth and biomass
tomato. By soaking seed with the bacterium suspension of the strain TB1 could improve the fresh weight and the dry weigh
of tomato’s seedlings by 105.84% and 66.25% respectively at the 12th days after seedlings emergence. The six strains
which could live in capsicum and tomato plant and promote the growth of tomato and control the fruits phytophthora blight
capsicum were identified as Bacillus sp. and two of them were identified as Bacillus subtilis.
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L1 RFEI R Y095 S # 30 FI7E A Table 1 Inhibition activity of endopyhtic bacteria to plant pathogens

PEbE Strains BRI A6 (Phytophthora capsici) #)THEZS)% & (F.oxysporum f. sp.cucumerinum) 25 i 5 i 9 &1
(Ralstonia solanacearum)

175 P& 4% (mm) Inhibiting zone diameter #T& 7 5% (mm) a Inhibiting belt width /B & £ 4%(mm) Inhibiting zone
diameter I 47 % (mm) Inhibiting belt width 1 [& .42 (mm) Inhibiting zone diameter 1T 77 % (mm) Inhibiting belt widtl
TL6 25.5 8.8cd 26.2 7.8e* 15.5 3.5

EPL8 27.0 9.0bcd 23.3 8.2cde - b -

2 31.33.2130.84.99 13.54.0

4 31.5 5.8fg 26.7 8.1cde - -

13 28.0 9.0bcd 24.5 8.8bc 11.5 3.0

14 22.0 6.5f 25.3 8.7bcd - -

18 30.5 10.3ab 26.0 9.0b - -

19 30.0 10.5a 24.3 8.2cde - -

20 28.0 9.5abc 25.0 8.5bcde 14.6 4.5

22 27.8 8.4cd 28.39.9a - -

TMS1 21.7 4.4hi 25.8 8.4bcde - -

TMS2 23.0 5.0gh 30.0 6.0f 9.0 2.0-

TMS3 26.5 7.8de 25.8 8.9b - -

TMS4 27.0 9.0bcd 25.0 8.3bcde - -

TB1 28.5 9.8abc 25.2 8.6bcd - -

DS4 27.0 8.5cd 25.0 8.0de - -

TB2 32.0 10.5a 25.0 8.3bcde 12.5 3.0

TR2 23.5 6.8ef 20.0 5.5fg - -

QEL1 28.5 9.0bcd 25.50 8.2cde 10.3 2.3

ald: PR RS PO A KL SRR IR B R R E R R B R ZE R A B2 (P>0.05) o FIAl. b
o« RORTCREPUVEM . a Measure from the edge of bacterium colony to pathogen. *Means within columns sharing a
same letter are not significantly different (P>0.05; Duncan test). b The bacterium can not inhibit the pathogen.
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Table 2 Plant growth promoting of endophytic bacteria to tomato

Btk Strains H 11 % (%) Seedling emergence rate H #K T (%) Fresh weight of one hundred plant 344 #(%) Increase
percentage HFKT HE(g) dry weight of one hundred plant #41:3% (%) Increase percentage “1*¥J#£ & (cm) height of
plant #84 % (%) Increase percentage “F-¥4J#R £ (cm) Length of root 4+ (%) Increase percentage

13 41.11b 13.65c 48.12 1.43cd 25.34 4.48cdef 6.39 4.31efg -5.36

14 32.22c¢ 11.07f 20.13 1.21f 5.60 3.84g -8.75 4.25efgh -6.73

18 32.22c 7.66i -16.92 1.07g -6.47 3.93fg -6.70 4.57def 0.31

19 34.44c 11.23f 21.83 1.45cd 27.02 4.94bc 17.25 5.08bc 11.47

20 43.33ab 15.05b 63.36 1.61b 40.46 5.30ab 25.90 4.90bcd 7.58




22 46.67a 15.20b 64.96 1.54c 35.00 4.75bcd 12.81 4.38efg -3.90
TL6 44.44ab 18.81a 104.09 1.86a 62.85 5.14ab 22.01 5.36b 17.64
TMS3 35.56c 12.84d 39.39 1.28e 12.11 4.53cde 7.49 4.99bcd 9.50
TMS4 34.44c 12.81d 38.98 1.42cd 24.19 4.87hc 15.64 4.01ghi -11.90
QEL1 43.33ab 10.13g 9.92 1.15fg 0.96 3.96fg -5.95 4.13fgh -9.37
TB1 42.22ab 18.97a 105.84 1.90a 66.25 5.55a 31.76 4.67cde 2.46
DS4 32.22c 9.59h 4.04 1.14fg -0.43 3.86g -8.34 3.60i -20.89

TB2 47.78a 12.80d 38.91 1.50c 31.25 5.54a 31.69 6.26a 37.44
EPLS 45.56ab 12.39de 34.47 1.54c 34.45 4.95bc 17.68 4.96bcd 8.92
medium 33.33c 11.96e 29.82 1.38d 21.15 4.17ef -0.96 3.80hi -16.66
CK 46.67ab 9.21h 1.14fg 4.21defg 4.55def
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Table 3 Control efficacy of bacteria to the pepper phytophthora blight of capsicum fruits
Witk Strains 4d 8d 14d
i 5154 Disease index %k (%) Control effect Jpi 5154t Disease index %k (%) Control effect i 15%L Disease
index B3 (%) Control effect
TB2 0.00 100.00a 19.75 73.77a 44.44 55.56a
EPL8 20.83 56.73gh 34.72 53.89def 62.50 37.50c
TB1 13.89 71.15bc 36.11 52.05ef 69.44 30.56de
TL6 22.22 53.85h 22.22 70.49a 44.44 55.56a
TMS3 17.28 64.10def 38.27 49.18fg 66.57 33.43cd
QEL1 19.44 59.62fg 26.39 64.96b 72.22 27.78e
DS4 14.81 69.23bcd 61.73 18.03h 66.45 33.55cd
18 12.35 74.36b 41.98 44.269 77.78 22.22f
19 25.93 46.15i 40.74 45.90g 100.00 0.00h
14 0.00 100.00a 20.99 72.13a 54.32 45.68b
22 18.52 61.54efg 27.16 63.93bc 55.56 44.44b
TMS4 0.00 100.00a 30.86 59.02cd 66.67 33.33cd
13 37.04 23.08j 61.73 18.03h 92.59 7.41g
20 16.05 66.67cde 32.10 57.38de 77.78 22.22f
medium 46.91 2.56k 76.54 -1.64i 98.77 1.23h
CK 48.15 75.31 100.00
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Table 4 The number of Rif. resistant bacteria isolating from capsicums and tomatos

1 #E The number of bacteria (” 102cfu/g.FW)

B kk Strains Bik{Capsicum 7l Tomato

1= FlhiSoaking seeds £ fWatering roots 2 Fl'Soaking seeds R Watering roots

20 0.67a 4.51 0.80 7.64

TB10.212.120.12 1.51

TB2 1.03 7.62 1.21 6.32

TL6 0.734.310.75 6.14

EPL8 0.22 1.53 0.30 1.16

22 0.34 2.31 0.52 2.53

CK00O0O
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a The bacteria were isolated at 10th days after soaking seeds and 5th days after watering roots.
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