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A selection of the growth promotion bacteria which promotes root
length at germination of Chinese-greens and selection of plant growth
promotion bacteria which are effective during vegetable seedling
period
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DFyuits Research Center/Shizuoka Res. Inst. of Agri. And Forest.,2Kamo Office of Agri.And Forest.,? Tea and
Agricultural Production Division ,¥Shizuoka Res. Inst. of Agri.And Forest.

Abstract

We inoculated 8896 strains of rhizosphere bacteria onto the seeds of Chinese-greens, and selected a growth promotion
bacterium which promotes root length at the time of germination for Chinese-greens . Under a fixed environment, we selected a
growth promotion bacteria which has efficacy in a raising seedlings. Nine strains which promote growth (both above-ground and
root) of Chinese-greens by about 9%-22% was obtained. Nine strains which promote growth (both above-ground and root) of
tomatos by about 5%-33% was also obtained. We investigated the bacteria strains of the growth promotion bacteria from a total
of 17 bacteria. Five strains were Pseudomonas, three strains of each of Stenotrophomonas and Agrobacterium, Enterobacter
and two strains were Bacillus, and one strain each of Ralstonia and Streptomyces. Crown Gall and Hairy Root were not
observed in these bacteria. The deterrent effect was observed in bacteria for radish wilt bacteria of the confrontation culture.
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6 RiAEHELT-. REIEE A \—T /L CRREEWY, K
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ZHEREL7-. 28°C 14 KefHIARERA (20000 lux), 21 “C 10 W
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DRIR R . IR, R TR OrflEshy
7= A ZE i (Fusarium oxysporum  fsp. raphani
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A30 74.0 %° 160
A3l 79.4 * 173
A40 81.1 * 175
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AB5 72.3 % 157
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C51 71.6 * 156
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Xt R 46.9 100
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A24 62.9 110
A40 67.2 117
Ad2 61.3 107
A47 65.7 115
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A68 66.4 * 116
C25 66.6 * 116
C30 63.1 110
C31 64.3 112
C59 64.8 113
xR 57.3 100
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1) i B GO E)

A30 172.6 % 127 115.8 91 - 217.5 % 133 124. 6 87 - 157.6 109
AOE 169.0 *¥ 111 136. 8 104 126.9 * 117 - - - 144. 2 111
A40F 151.6 124 132.7 107 129.6 * 115 - - - 138.0 115

A54 157.1 115 - 125.6 114 174.0 106 119.0 %« 83 188.3 * 125 152. 8 109
C24-1 167.3 % 123 131.8 103 - 191.0 * 117 137.8 96 - 157.0 110
C47-1 191.4 % 141 149.0 % 117 - 195.1 % 119 148.5 104 176.6 * 117 172.1 * 119

C52 173.8 128 - 123.8 112 164. 4 100 - - 154.0 113

€69 181.0 % 133 135.8 106 145.7 % 132 141. 3 99 185.6 * 123 157.9 119
(,83 1 160. 2 118 - 142.0 * 129 169. 4 103 129. 3 90 - 150. 2 110

136. 1 100 127.8 100 110.5 100 163. 8 100 143. 3 100 150. 7 100 138. 7 100
)’fEE Ziz%i)

A30 4.7 % 132 3.0 109 - 5.0 % 144 3.5 100 4.0 121
A40H 4.0 123 3.3 % 120 2.7 117 - - - 3.4 120
AOEE 4.4 % 115 3.3 % 122 3.1 102 - - - 3.6 113

A54 4.2 120 - 2.9 109 4.3 123 3.2 93 4.0 119 3.7 113
C24-1 4.1 115 3.1 113 - 4.6 *% 132 3.6 104 - 3.8 116
C47-1 4.7 % 132 3.1 116 - 4.4 % 126 4.0 114 3.9 115 4.0% 120

C52 3.8 109 - 3.1 116 3.8 110 - - 3.6 112

C69 4.5 % 126 3.2 % 119 3.5 % 132 - 3.2 91 4.2 % 126 3.7 119
C83-1 4.5 126 3.4 % 128 4.7 133 3.4 99 - 4.0 * 122
gl 3.5 100 2.7 100 2.7 100 3.5 100 3.5 100 3.3 100 3.2 100
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3 BEHAITHRD H S PGPR DFEME
(N ER L-EDORE & ELFrtE
R LTZPGPRIZOUWNT, 16S rDNADARHTIZ LDt iH

RWEDS D T4 DAL FHWEB AR TR UIZ. A40
HEALOFHIT, T A LN~ MO IS F ) o7

FIEDFER, Gflis/2-7-1TE DY D, Pseudomonasi®inb
¥k, Stenotrophomonas)& , Agrobacterium & 33 & ik,
Enterobacterf#, BaallusiE)>2ikk, Ralstonia g,

Streptomycesl& N 1FEK CihoT=, F=, INFIEBEE, 1
B2 15 Tho7z.

AR CIEBRES M C Peeudomonasd D &8P LTl F
TV s, BEIICROSLEDRIE DOFEE, 1TEKRE,
SEIIRDS Pseudomonad@ T, 24k iz, Pseudomonas
BOEBIBENRICEL T, M LEr, FUEWE, B
MEFEWE LD HOCESN T EFILHDHZ . Ak
NI=EOEF ISR AN T B2 L0, A% OFETH

F6 HEOEEN Y FEEHOM ERERMRECEZ 2FEY

1[5 H 2[al H 3= H 4[ETH 5[E[H S5
BB mg 3% mg FE3C mg FEEC mg  FEE mg JEE ng  fEECEY”
1) EEE Corfif )
A24 - - 105. 4 %Y 136 - - 62.9 83 - - 84. 1 110
A40 75.2 114 - - - - 77.6 102 - - 76.4 108
A42 - - 104.1% 135 - - 77.0 102 - - 90. 6 118
A68 - - 125.4 % 162 - - 94.1 124 107.9 113 109.1% 133
B16 - - - - 83.7 108 83.8 111 - - 83.7 109
€25 - - 99.9 % 129 - - 70.1 93 - 85.0 111
€30 - - 105.8 % 137 - - 84.0 111 - - 94.9 124
31 - - 106.5 % 138 - - 77.1 103 - - 91.8 120
€59 - - 93.3 % 121 - - - 99.3 104 96. 3 112
XA 65.7 100 77.4 100 77.4 100 75.8 100 95.3 100 78.3 100
2)IRE (i)
A24 - - 5.7 120 - - 4.5 101 - - 5.1 110
A40 5.8 % 108 - - - - 5.1% 115 - - 5.5 112
A42 - - 5.5 116 - 5.1% 115 - - 5.3 115
A68 - - 6.3% 134 - 5.3 % 118 5.8 105 5.8 119
B16 - - - - 5.2 103 5.3 % 119 - - 5.2 111
€25 - - 5.8 123 - - 4.9 110 - - 5.3 116
€30 - - 5.3 112 - - 4.8 109 - - 5.1 110
31 - - 5.8 124 - - 4.5 101 - - 5.2 112
59 - - 5.4 114 - - - 5.3 95 5.3 105
%t B 5.4 100 4.7 100 5.0 100 4.5 100 5.5 100 5.0 100
D) 2 He3e UG e R T2 1 i) 2 S (TR RE L. 24 B ~27 0 #kis. 1865 (8. 7-72 LAl B (L8h/8, 5 B (112518
2) B TOARWYGIE R MU T 4 121 L 7-. 3) WP (BEHRER) £100% L7z & & OfEcHE

4) IR LB L COWEEED Y

5) f5 o FHfE

&1 AHAHROSHIEBRERDOES (74  ALFME RUERIUSHT

TR 7 7k 7A€ W7t
B4 A (%) Gufa &M &M EEREBUGET 6E
AT T T A DRD D B
A30H Agrobacterium tumefaciens 100. 0 — + + FAT AR SRR C2E I BE
A30%% Stenotrophomonas maltophilia 98.7 — - + For RN fiALBEE C2EE 5B
A40H Agrobacterium tumefaciens 99.5 — + + ForARE h~ FTRHED D
A0 Pseudomonas fulva 99.9 - - + Forr MR E  h~ B THIRH Y
A54 Streptomyces antibioticus 100.0  + - + Xy XY AR
C24-1 Stenotrophomonas maltophilia 97.4 — - + F AR T
C47-1 Enterobacter sp. 98.3 — - + FAr AR TE
€52 Ralstonia eutropha 98.6 — + + 2 RLi)
€69 Pseudomonas fulva 98.9 — + + F v VRN
(83-1 KA ]
b) b~ MIHRDH HHE
A24 Pseudomonas alcaligenes 99. 3 — + + For RN
AOH Agrobacterium tumefaciens 99.5 — + + For AR E MALERR C2EIZ0BE, Fvr M TR D Y
A40FE Pseudomonas fulva 99.9 — - + FAARE SRR C2EICBE, Fvr M TR S Y
A42 Pseudomonas fulva 99.6 — + + Fo AR T
A68 Pseudomonas veronii 99.4 - + + Xy YR
B16 Enterobacter dissolvens 99.4 - - + For RN
C25-1 Stenotrophomonas maltophilia 97. 4 — - + For A ARE AL BRE C2EE 2B
C25-2 Bacillus megaterium 99.7 + - + For o RmE MAERE C2E I o RE
C30M Agrobacterium tumefaciens 99.0 - =+ + For v ARE MAETE T2E I RE
€302 YV —2A Bacillus megaterium 99.8 + - + For R MR C2E I R
c31 PR Foy AR
€59 KA X ¥ YR

1) 16S r DNAF A IERCAIC L B



20 W R AR RO E Tt se s %5 5 5 (2012)

®E BEDRATA AT« AV EERUVIMEZ I K HIRENA L oK & EIRRDIRE
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a)F T AIC
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b) b~ RiZ
BED b 59 - - - - - -
%j‘ﬁﬁm _ _ _ _

1) EEERE%240 B OB
4) —i%. . IIVADFERKAR L

%. Baallusl@=° Streptomyces)& |\ & T 5H L, 77 L%
THY, WERSTETERILT-0W, FUAEWEZFEALIZDT5172
EDVVNSIVTND. ZOLIZRMEY, BMb T HEEI /R
B ATREMEDS DD, — 7, Ralstomia B, THiEE L CORIH
BV DMEVIRIFIE ORI E S 42, Enterobacterf& %, N
FE OB NAZEH S\ W OT, EEETET 5,

7233, PGPRATRIE 5 C, HOMALDMAEEClHoT2723,
F LA ATIZIERA, S CIISERAS, FIET HEpET
DR LIEFE CRREDEINRIEL COAZED ML=, Zhs0
EIZRL Y, TN ENEM CAEBIE R D D00, HD
W, IR AEBIRE RN DON AL TR, 4
BT DB DD.

Q) B HREEDIRE

U7 ORI A LT, BRI DR R E
AR 8 ROVEE. 2 \TRUIZD, WM 358
DHBIIRA T, B O P ARIEA A LohiE 5| Z 2 3-
L TURLHIBIV TS %5 T Agrobacterium JB7H 3 Hikk

FEE?2 BDRFARTARVEIZKD
IREENANESR & EIRRDRTE

(h7 HL:MOBERE AL HEEE

2) WEEFEL 100 H OB
5) —ik. BERFERZL

DFASIVCNDD, SEIDIFFIEORRIE TIE, R DA
AR DR IR (R T 7 3 ha— L) U L7
772, ERMUICERL T, SOIZEELO R 20 B35,

O xHFEEIC & HREE & DEHIERA

PGPR ORI Z I OFIREO LB IHINRAE 9,
FH 3 TR, A2 ZERIREEI T LT eBRLLE A
TR UK T 15 TERR 14 kK (93%), =2 (AR
WZRIUC, PRIEM AR LT BRI 18 kR 1 B&kK (6%),
S AT BRIV, BRLIEFA AL HRR X 18 Btk
W 5 BRE (28%) Thro7z. —AXIZ PGPR I, TRIRE D%
P 2F 610355 D208, ARG B CTHZ O ATREM:) RIS
.

®9 EFDERDOMIFERIC K HREHHEHR

HA 3y =T A3

R ERG  ZEERE  OREE FERRE
A F T AN EOD L H
430 N - —
A40H ENE - -
A40& PSR - —
A54 + + —
€24-1 ++ — —
c47-1 ++ — +
52 ++ — —
€69 ++ — —
C83-1 ++ — +
b) bv MZHROH LE
A24 ++ — —
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