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SRR

— - BRBBEHREE
BRSREBAFAL Y a3k SR AR (Nautiyal etal., 2000) > #*i% &

M DF IR 0 - ) #FT(Willems and Collins, 1993) » & ¥ p] e s b |2

IAA 22 ACC % & fie 2 = ay 4 > Peif L R iE D thie 7 18 Ffs%k o

() BERFARBEAT ZFREREFOR P TERA A BRBRAEHICGESE
THRRATE & F # # 1 (Rashid and Kornberg, 2000) °

() B ARBEAE Z ¢ RE g PR AR FR ALY FRTRAR
¥ (1]AA 7 £ (Gordon and Weber, 1951; Patten and Glick, 2002) > & & ¥ 2 =
TAA 33 B °

(2) ¥ ACC A% A7 i B BARHBREFEIr v é 2Rple LRy o
a-fk " f 7 2 F T E R ACC %t & s 7% 12 (Penrose and Glick, 2003) -
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(=) &2 LR F 3 ¥ W BOX-PCR # ¥t mpFpedif # KB FHEF & £
I R A7 0%  FR A 1A Bl (Koeuth et al., 1995) e

o ETAERAWAEZ ERPRR
WA LY A RNET AP AT EZ AP RRTR ARG TR E e

(-) A# L3 faF BN ARORAY > FRIFT 37 d BRIEHT
o~ g £ (Laietal, 2008) 0 &iE ¥ BT F T R IRE (T 1 38
o

(=) AR o AR DS B E RIEE T4 jidr &% (Hoagland and
Arnon, 1950) eh= &5g¢ e d R A 0 KBREFRFAE P 13 pF o (F
By A LA NNE 100202 30d8 74 THEARE S VBEARIEEOF
k232 & (Assumus et al, 1995) 225 A& Brpha 54y A 47 o 2T AR A
B (T4 & o R4 o

EREERER
ORRREAIA AR TS A R DR Lkky S B 0
BEPEF2PEHZ AP R RILEFT I e AEHREFIENRL § I ARE
FREF e 2 PEPF AR ] AT o
( ) ;f@w ;}L} gt e s pF L e X F e e L F LR 4 @J;p/g_:_ﬁ
+ ABERE T T EAFERE o BEFLE DT RN IR DR o FH
ARG ESFRAFERE TIEEDE ) TR IFEFATE A4 -
A o F]%%f/-‘i—ui' % %  (Matthyse and McMahan, 1998) » 12 ¥ %
A HLEA A A RO AT 0 T RIR AR B k& G chdp e g
=X

~

Bt ¥ i ot -
ol W& BT

- EC OM N Ca Cu Fe K Mg Mn P Zn
p uS/em %

mg kg'!

74 497 341 1604.80 5636.77 824 400.29 96.64 548.70 246.57 8.31 3.28
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SRR
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— ~ WRBRL G E
AT RERRARLF BN TAA A2 112 ACC deaminase /& 125 iy ™ 1% 5 #7
TR T a4 o R 2 2 S AR BRN A STAA A2 U

ACC deaminase 75 £ ep|ig 2 % o

302 EBRE R

Motility Production of
Strain Swimming Swarming Twitching IAA,l ACC deaminase a1
(ugml”)  (nmol —ketobutyrate ml™)

Arthrobacter sp. OTO3C - - - 58.78 1.80
Arthrobacter sp. OTO3D - - - 28.40 9.27
Arthrobacter sp. OTO3E - - - 35.55 6.25
Arthrobacter sp. OTO3G - - - 49.75 0.00
Aureimonas sp. S-NaCl-1 - - - 15.89 0.00
Aureimonas sp. S-NaCl-3 - - - 14.44 0.00
Aureimonas sp. S-NB-5 - - - 0.00 441
Aureimonas sp. S-NB-8 - - - 13.00 0.00
Bacillus sp. K-NaCl-7 + - - 5.67 0.00
Bacillus sp. OTPB4 + + - 0.00 21.16
Bacillus sp. R-NB-5 - - - 36.33 19.92
Brevundimonas sp. S-NB-2 - - - 0.00 0.00
Burkholderia sp. OTSL7 - - - 0.00 0.00
Cellulomonas sp. K-NaCl-5 + - - 0.00 28.87
Cupriavidus sp. OTPB9 - - - 0.00 178.45
Ensifer sp. OTPB10 - + + 0.00 203.49
Gordonia sp. W-NaCl-3 - - - 0.00 0.00
Kluyvera sp. CTC-CS5 + + - 70.78 123.04
Microbacterium sp. NAI1 - - - 0.00 11.58
Pantoea sp. CTC-P2 + + - 64.67 0.00
Pantoea sp. MYEO12 + + - 64.22 70.55
Pseudomonas sp. CTC-C2 + - - 25.11 7.48
Pseudomonas sp. CTC-C3 + + - 51.89 0.00
Pseudomonas sp. CTC-P1 + + - 32.22 39.74
Pseudomonas sp. MYEO14 + - - 12.00 66.18
Pseudomonas sp. MYET2 + - - 12.00 63.94
Pseudomonas sp. OTA1-21 - - - 14.00 0.00
Ralstonia sp. OTSL6 + - - 0.00 119.57
Rhizobium sp. OTA1-2A - - - 54.52 0.00
Rhizobium sp. R-NB-1(a) - - + 84.78 8.94
Sinomonas sp. R-NB-11 - - - 169.56 0.00
Sinomonas sp. R-NB-15 - - - 172.00 0.00
Sphingopyxis sp. W-NaCl-5 - - - 0.89 20.71

I EBBE - mHE
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th OT03C~S-NB-8 * S-NaCl-3 ~MYEO12 ~ OTA1-2I * NAI-3 » W-NaCl-5 » K-NaCl-7 ~
OTO03D ~ OT03G M¥g RS PFEE B Y FEFRAF S 4L £ T LHF
30d chd B P IGoE SRR R AoB] 1 90T 0 % % BT 3548 OT03C fr K-NaCl-7
o0 FE S I E G P A RS B ARBARITAR B A IR
T65.4% v 62.1% © BARFRETH FE R P INanic £ R ¥ e are sk
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Production of Seed bioassay
Strain Motility IAA_l ACC deaminase ] Cabbage Tomato Spinach
(ugml™) (nmol — ketobutyrate ml™)
Arthrobacter sp. OTO3C - 58.78 1.80 o
Arthrobacter sp. OTO3E - 35.55 6.25 o
Arthrobacter sp. OTO3G - 49.75 0.00 o o o
Aureimonas sp. S-NaCl-3 - 14.44 0.00 o
Aureimonas sp. S-NB-8 - 13.00 0.00 o
Bacillus sp. K-NaCl-7 + 5.67 0.00 o
Bacillus sp. OTPB4 + 0.00 21.16 o o
Brevundimonas sp. S-NB-2 - 0.00 0.00 o
Cellulomonas sp. K-NaCl-5 + 0.00 28.87 o
Gordonia sp. W-NaCl-3 - 0.00 0.00 o o
Pantoea sp. MYEO-12 + 64.22 70.55
Pseudomonas sp. OTA1-21 - 14.00 0.00 o o
Rhizobium sp. OTA1-2A - 54.52 0.00 o
Sinomonas sp. R-NB-11 - 169.56 0.00 o o
Sphingopyxis sp. W-NaCl-5 - 0.89 20.71 o o o
Motility : + % 7+ & 3 Swimming, Swarming or Twitchingit * ; - % 77 & # % it # ; Seed bioassay : o # & i £ 74 2%
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OTO03C Pseudoarthrobacter niigatensis ~ # B & K-NaCl-7 Bacillus marisflavi * ¥ 5
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,ﬁjé‘_ﬁxr% HEIT 0 @ 7 4 FiR e is gt S % P P P AR L g it e g? o ¥
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Compatibility of Phosphate Solubilizing Bacteria
Toward Crops with High Phosphorus Demand

Chun-Tse Chang', Wei-An Lai®, Chiu-Chung Yang®, and Fo-Ting Shen*’
Summary

The present study was undertaken to study the colonizing behavior of phosphate
solubilizing bacteria toward crops with high phosphorus demand. Motility, IAA and
ACC deaminase producing abilities of phosphate solubilizing bacteria were screened
first to obtain superior candidates. Bacterial inoculations were performed in seed
bioassay and flask experiment. Considered for plant growth and bacterial colonization,
the compatibilities of phosphate solubilizing bacteria toward cabbage, spinach and
tomato were evaluated. The niche fitness of bacteria in soils will also be demonstrated
in pot experiment. Out of the tested 35 strains were subjected to seed bioassay, and 8, 8,
3 strains were beneficial to seed germination of cabbage, tomato and spinach,
respectively. Among them, 2 strains increased dry weight of above part of cabbage, 4
strains increased dry weight of above part of tomato, and 3 strains increased dry weight
of above part of spinach. After 30 days of cultivation, inoculated strains still survived on
root surface, as demonstrated using BOX-PCR fingerprinting of re-isolated strains and

fluorescence in situ hybridization technique with EUB338 probe. Pot experiments
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showed that Bacillus marisflavi and Pseudoarthrobacter niigatensis can promote
growth of cabbage, Brevundimonas albigilva and Gordonia hongkongensis can promote
growth of tomato while Bacillus xiamenensis and Paraburkholderia sacchari can

promote growth of spinach.

Keywords: Microbial fertilizer, phosphate solubilizing bacteria, cabbage, tomato,

spinach, gene fluorescent probe.
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