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LTRBEEBRAHIEELEFTARAR - BREZIPE

3R 41

W %

AEBLLAFRTRET - BETERS ey R E B Z 88 2 TR E ( Pseudomonas
spinosa ~ Burkholderia cepacia (b) ~ Penicillium sp. ~ Aspergillussp.) » SiEi HIEEH S/ NOFELA B EE
R B - A RER T WIS E - P Pseudomonas spinosa Fr Aspergillus sp. ] {23
NHEEE EESCEW > NERERE EEH S B0 25 g (26.5%) K 27 g (28.7%) ~ HZE 737
BTN 1,12 g (22.8%) R 1.29 g (26.2%) » 42 IR B4 BB 66 mg (24.7%) K 71 mg (26.6%) ~ f2 IE1i
AN 1.0mg (4.1%) . 2.2 mg (8.9%) -

PRERT BB -~ NER BRI - BRSO

Iju\a

_E\_;‘_[_

SEICE R 80% 5iaEe - (pH<55) » #JF 101,400ha  (f& > 1976 > 1977 >
1978) o TESRERE 1 BEIEAR T » (RS BEIE AR ZREE 5-25% (Tisdale et al,, 1985) » HExZ BT
AEd 8~ SRR EREAE S RS R AR R MR (Barber, 1984) - BB -

IEEREAIIFLEEFZSTE RS L SR T AR E I EREERE - MSHEIFI AR
REYC—  HEFREHES RS - BHIE - EEEE REHIEME (10 1993) - FHE
EEBAT ¢ Ll Aspergillus » Penicillium Fr Candida SEEEE » TEME - Bl Pseudomonas
Micrococcus ~ Bacillus Fr Flavobacterium 518 B B (Kucey, 1988) » T F AL E #5640 - LA Streptomyces ~
Mycobacterium EH B &= ( SubbaRao, 1982) -

WEEEEHMEH B AR ERS BB RINER » flil/ NEREEEIE T EInEE R
fE3BEER M = 41% (Bajpai and Sundara Rao, 1971) - /NEE (lentil) T& FBEATIE 178 =8 S HEER
EE PSSR 50.4-79.7% ( Sharma et al,, 1983 ) « $8F14 ( 2004 ) I TIFEBEHME ( Bacillus pumilus and
Bacillus subtilis ) $5%1E (CREE) siFEEEIN1.5em (4.7%) ~ ERFEEING6R g (5.5%) MEE
W 0.85kg (16.1%) - REEE LEEEAMESE - THEEESE 12 RITESEE CGRIEG
19920 - B EGEHAT A ME S - WHHEERE B E R 36.1% ( Mujeebur and Shahana, 2002 -
TERE IR O S AR AR E TR S B o TLIN (1994) RE SRS ERRIDMRERHEERRE R
B - SAREER 75 om BEHI (TR ) 4.6 om K - BHEG (2002) ZEH 15 SREHIREE
ETEERE 0 EPA 8 ERREE v EREREAAER - 3 iERE R ERNERIE
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R R - 2 BEu] (R BRI R R0 R AYEIL » Zaidi and Khan (2006 ) & K G Bs [RIRG 2
TEVATHAE (Bacillus subtilis) ~ IR EE (Aspergillus awamori ) ~ HIRE (Glomus fasciculatum ) Fr
[ElZE (Bradyrhizobium sp.) - &R (NEE) SHIEINEEREZE 33 g (165%) -~ EFTHE
72g (24%) REEET6mg (39%) ~ s E 1.9mg (83% ) - Souchie etal. (2006) ETE[E IFEE
EHER (Aspergillus sp.) RFEFEIEE ( Glomus clarum and Glomus geosporum ) » g i (TEE)
EEMRRZEIEIN 507 mg (142%) » HeERE—EEEEEEZEEIN 470-500 mg (119-137%) - &
B ENEES A 1 AREEISHES 128 GIFE 108 - EF 288 » BEHNIE3ER
& BT/ NERET RESRKCEE - WEEERER - (FREREREEEYIER 2 2% -

A FH T R

AEEE 93 B 1 HE 12 AtkERET=RE (CA35) &7 1@eEnR1-Fa 1 15 ~faE
AL 15 ke B8 12 MRABIEM R H BN BEE (CK) 3% 13 B - SRR 5 & - F2EE 1 i
3EE - HF 195 H BT LBERR I HBEEE 1 BT BE 2 5EEEE LEHENEE

(CK) 3% 1328 - B2 [KF : 3 FEpIEE MR e - e IRpEREE (4.5 gpot’) BB (8
gpot') o FE13 x 3 =30 FEH - R 5 & 0 FREME | R 3 2R I S85 & - HEI 1 L
e HBEES AT BE I RIEEMSEEED R AR 4 HREEE LR EE (CK)
$E5FEH - B2 AT ¢ 3 TERE TR AR MR AT ~ i P IERRERSE (4.5 gpott) RBHELH (8gpott) -
HEtS5=x3=15RH  SRE S & FAEE | # 3 2E - 351 225 & - #HEEY R/ B3 (Pai-tsai)

{ Brassica chinensis Linn.) » {EMFHEE 15 g pot! BET » BER=EZHAERE N-P,0OsK,0 =
0.66-0.8-0.16 g pot" - FIBAFESS: - BHEAABEREE CRIEMEHE 18%) RMELH (FEIREE
FIARA/ =200 pum - STEET 29% - MUEERAATIET 25%) - FICHEH - ZINEAHE - BiieE
K23 EBA - HIB - FEk 13 BR - SIEREER 15 RIESEIEMA (AR - 1983) -

# 1 ftELEELEE

Table 1. Some physical and chemical properties of soil used.

Series Texture pH EC oM Avail Mehlich’s
(1:5) (1.5) P K Ca Mg
dSm™ [0 v e R —— 11127 e ——
Potu CL 53 0.14 26 45 98 658 109

HEET  HHAEEREYRE T EAr o8 - ST 12 REHE GHE 108 BEE 28 » 2
Biolog fE##E > BUG agar plant [ - Bt 28°C FEATIRREE - BERREERFE GN-NENT
( Gram negative non-enteric ) B} GN-ENT ( Gram negative enteric) - 4% 16-24 hr 52 HE - (cHE
HASRAT SIMAERE > 0.5 KRR - BfERE - L IEHME | BEEEHME » S EER 100 mL
$ERER RS (Subba Rao, 1982) » {4 28°C TNEEAFHRE (120rpm) 3-5 REF R EFEE - [t
FFEE AR 10°-10° cfu mL™! - 2 5BHEE | FHMAESVEEREFEEREESE (Wollum, 1982) -
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i 28°C BT 35 KEERERERESE  BUERKEAS SIS  BS%RE 005 mL
BT S 5 om® TR - DARERRER 40 = 10 PRNGI EE ST T8 - AU EEE « BERE
+8# 1 g JOASEE 99 mL \EVKEI =AM - JERE L 10 g J1ASE 90 mL BEVKFI =AM
SRR (120 rpm) 10 min » DIHEAEERBEREERE » BUEW 0.1 mL DIZFIE aiTgik
PP EEmEEE L SHEE (10010 % 10Y) -3 28 > Bt 28CHBEETEE - 88 37
K BEREHEE REPET BT -

FERE T BRI SRR AORE R B DR K B R IREE G D E2 0 77 ez fE )
EEEEK - BA 70C BHFED 24 he > S RIFEERZEN RS E - £F B EGEIIRE S mo R
SR L Kjeldahl 12888 (Page etal, 1982) - BAISELI=E8 (HNO;: HCIO, : HaSO, =912 1 2 VAV
SEEETE (Hamzeetal, 1984 » DISHEIEMHITE (Murphy and Riley, 1962) -

4 R

— ~ IIEHR/ [ B AR BB E R 2 Bt

[N SRR W R B R AR B BOR AR 1 ¢ 10% ofu - PETEEEERER 5 x 10° propagules > {H
HE—E A HRNEES  SHBRERE L SEMERASREERETE 1 < 100-10° cfu &
propagules - 3584 1 518 8 MEISHEIE - (4 MEEEHE (FEE) §WE 18 1510 cu & -
AT E B B4 5-8 < 10° propagules « 35k [ #3718 12 fRE TR » THHHE - RHEREREECH R
BARIE T 4R 6 MEEEERERE (MNEE) R BEAEBIEREHSHECEESEE
=R EEA - A I EEEHME Pseudomonas spinosa, Burkholderia cepacia (b) B EH
Penicillium sp., Aspergillus sp % 4 MEEM > TEIHIEEERHMERASRHE (FEF) A5 (F2) -
[HASERE Saber & (1977) EHEYMIREEEEHE v BN BEEE#HEESE 8 BRI
REHESREER NS —(EH % (WER) RELEEEE N EEERET  EREHER
HEFFEEHER 1 ER - FRERETEREHMERA L85 - RZAFFARER L ELE
HAEYTHER /2R (Hattori, 1988 ) » ESEEEIEERE MR -

o BEAMEY )\ ARERREERE

e D (E 1A) BT /NASESETE Pseudomonas spinosa ( PSM-6) EfEREE S 114 g plant” &
S (NEE ) 72 g plant™ BT 42 g plant™ » [ {Eff Pseudomonas vietnamiensis (a, b) (PSM-1, 2)E G
# 66 g plant™ Fr 70 g plant™ ¥ (TBE) BE - EHEMFEIETH 74-109 g plant™ > & (7
BE D EE 237 gplant” « /N SEESE (8 1B) $1E Enterobacter aerogenes ( PSM-4) 1% 8.23 g plant”
B (REE) 403 g plant™ » 1H 42 g plant” » [BEEE SHIAEEE » [EfE Pseudomonas
vietnamiensis (a) (PSM-1) ~ Pseudomonas multivorans (PSM-3) R Klebsiella planticola (PSM-8) Ef
43815 3.8 g plant” ~ 3.69 g plant™ & 3.47 g plant™ HUBESE (REHE) 32 - EBEHEINH 435-781
g plant'1 B (V) IEE 032378 ¢ plant'1 o
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F2 NOEEESHENERREEE B
Table 2. Changes of inoculating phosphate-solubilizing microorganism populations in the rhizosphere of
Pai-tsai at harvest.

Trial®
Strains I I 111
C A B C A B C
PSBY 10°cfu g'soil
CKl1 15be 28de  17c¢ 19¢ 20a Tc 20a
1. Pseudomonas vielnamiensis ()  6¢ 6f 10 cd 8 de
2. Pseudomonas vietnamiensis (b) 57 a 10ef 9cd 110 a
3. Pseudomonas multivorans 8¢ 90 ¢ 10¢cd 9d
4. Enterobacter aerogenes 27b 10efl  40b 50b
5. Burkholderia cepacia (a) Il¢ 8f 10ed Se
6. Pseudomonas spinosa 11¢ 120 b 9cd 10d 25a 33a 20 a
7. Burkholderia cepacia (b) 19 be 40d 10ed 20¢ 27a 27b 23 a
8. Klebsiella planticola 29b 7f 60 a 55b
9. Pseudomonas pyrrocinia 12¢ 160 a 40 b 12d
10. Burkholderia cepacia (c) Tc 90 ¢ 8cd 10d
PSFY 10° propagules g'soil

CK2 Ga 25¢ 14a 30b 22a 27b 22b
11. Penicillium sp. 5a 80 a 15a 40 b 33a 46 a 66 a
12. Aspergillus sp. 8a 35b 7b 70 a 27a 3c 33b

Mean values within column followed the same letter are not significantly different by DMRT at 5%
probability level. (n = 4)

* A: None added P fertilizer; B: Calcium superphosphate; C: Rock phosphate.

¥ PSB: Phosphate solubilizing bacteria; PSF: Phosphate solubilizing fungi.

A (B)
120 () l
o e
1 8
-
100 A ll -
= 't l =
oL S
S 804 T = a 8 ll
3 =2
BED %
=
g
40 4 =]
24
20 4
g T e )
CK 1 2 3 4 3 i 7 a g 1 112 cKo 1 2 3 4 5 g 7 8 9 10 11 12
PSM PSM

| BEEHE NOREEBRZECEE (I
Fig. 1. Effect of inoculating phosphate-solubilizing microorganisms on the yield and the dry weight of
Pai-tsai (Trial 1). (Mean+ SE, n=3)
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HEIINEREE (B 2A) BT L B3RS NILERE Kebsiella planticola
(PSM-8) Eff 58 g plant™ F; 50 g plant™ R fw (K - MR #1210 TRLE IR (REE ) 59 g plant™
BER{E » B8 Enterobacter aerogenes (PSM-4) F Pseudomonas spinosa. ( PSM-6) [ 150 g plant™
B 148 g plant” RS & » HERERAIAH 67-124 g plant™ » 3BE 8-65 g plant” - /NIFEZE ([ 2B)
TEA AT A B PSS B8 (9 T IR DA BETE Klebsiella planticola (PSM-8) E#2.9 g plant® 257 g
plant 5 R - i RS A EN T LAS B ( REE )3.37 g plant™ & &K » E§& Enterobacter aerogenes
{PSM-4) K, Pseudomonas spinosa ( PSM-6) Btk 8.31 g plant™ 7% 7.81 g plant™ Al &£ » HEEHEE]
s 3.62-6.9 g plant™ » EFEHE (EEE ) BE 025353 gplant? -
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Fig. 2. Effect of applying different kind of phosphate fertilizer and inoculating phosphate-solubilizing
microorganism on the yield and the dry weight of Pai-tsai (Trial II). (Mean=+SE, n=3)

MR B [ B 11455 - S8EY Pseudomonas spinosa (PSM-6) ~ Burkholderia cepacia (b) (PSM-T7) -~
Penicillium sp. (PSM-11) } dspergillus sp. (PSM-12) BB A HERERE - HREE (E3A) £
TR HE B A RR SE 15 1 T 35 LABETE Aspergillus sp. (PSM-12) Hif% 117 g plant™ F 126 g plant™
BiriE o BIERS T EERAO RS I T HERE IS (FEE) 125 gplant” B2 HEHELR
E SWEEEE BT AEMBRSATEN o BEEHEMFREREREDR - mARECH B T
LABEFE Pseudomonas spinosa (PSM-6) B 138 g plant™ R (& » &EHE (EE) 103 g plant™ =
35gplant” - HERHIRE SYREE =& > HEHA 2 FREHE 123 gplant” 118 gplant™ - 2> FlaE S

(EH) BHE 20 g plant” 7 15 g plant™ » [EEERFE S%EE SR - [NOHEE (H3B) £
B DB T B Pseudomonas spinosa (PSM-6) % 4.48 g plant? » 88 (B ) 4.64 g plant? B
& - BFEILA =R Bl it 5.02-5.85 g plant” 42 0.38-1.21 g plant” - fi i IRBAEREE I T
LA Aspergillus sp. (PSM-12) Hif% 6.31 g plant” B » TSR CREH) 557 g plant™ H1E » HEk
RS 5.62-6.05 g plant™ S48 0.05-0.48 g plant™ « i FBENE A% (590 T 8278 Burkholderia cepacia (b)

(PSM-7) Ef% 5.01 g plant” 858 (T EEE) 5.18 g plant” B[E - BEHLH=EERNH 509685
plant™ g2 (REE ) #00.81-1.67 g plant™ -



(62) HHE R RIS 5E 59 7

(A . o Pfer (B) o P-fer
140 4 [ Ca-super [ Ca-super
B Fock-P B RockF
120 5
= T
%, 100 4 &
% a
e (=]
a -~
= 8 = 4
= S
T g £
& 2
(]
40 A 2+
20
0 - 04
CK 6 T 11 12
PSM PSM

3. AT FEHICEE REEAHEE IR E R R ECEE (HRID
Fig. 3. Effect of applying different kind of phosphate fertilizer and inoculating phosphate-solubilizing
microorganisms on the yield and the dry weight of Pai-tsai (Trial III). (Mean + SE, n=3)

FeRl | -IERET  BENEREEMS (H 4A) - BE 12 58S 7 BEEHE OF
BH) RE > Holl Aspergillus sp. (PSM-12) EfE 121 g plant™ R & - S#H (TREE) 94 g plant”
8 27 plant” (28.7%) - HE Enterobacter aerogenes (PSM-4) Tt Pseudomonas spinosa ( PSM-6)
H#% 120 g plant™ B 119 g plant™ » 53 B EFE B N EEE DIZE 26 g plant™( 27.7% ) F 25 g plant™( 26.5% ) »
HiE 3% EE R - HEEE Pseudomonas viemamiensis (a) (PSM-1) - Pseudomonas vietnamiensis (b)
(PSM-2) ~ Pseudomonas muitivorans (PSM-3) ~ Klebsiella planticola (PSM-8)F; Pseudomonas pyrrocinia
(PSM-9)Eif4% 89 g plant™ ~ 73 g plant™ ~ 72 g plant™? « 64 g plant™ & 85 g plant™ » A5 RIEFE IR ( REEH)
94 g plant™ JE & 5-30 g plant? (5.4-32%) - [}E Kundu and Gaur (19848 T EIA EMEE KGR E
EREEE W B EEMES S o MR dsperillus chroococcum ~ Asperillus awamorii
& Pseudomomonas striata S5 T8 ( REE ) BEMEE 17 gpot™ (40%) » FBERE 22 gpot? (37%) -
HEiE —ER T H R R E 5-14 g pot™(9-31%) - FEAIIME 2-19 g pot” (3-30%) « Thakuria
etal (2004) KIHETEIETE L Azospirillum sp iR Ry & - BEHIG (P BED BEEE 117-229¢
m? (32.8-64.1%) » [j{5FE Bacillus sp. EfEFIHEE 40-160 gm?(5.4-21.6% ) » HE:BTE Pseudomonas
sp. B Streptomyces sp. HFRRBEE 150-500 g m™ (23.1-76.9%) - Angel et al. (2006) £ & T EGEE
YRR (Pseudomonas jessenii) R [E|ZE (Mesorhizobium ciceri) » 7 BIEE T (CNEEE ) IEE 8-52% -
B2 E AN 7-14% - BHESHERI N RIMERE - DU FISHERSS BBE TR 112 g plant™ K 102
g plant™ » S FEE T EF TR FEAY 100 g plant™ B2 12 g plant™ (12%) B 2 g plant™ (2%) = [;EI Kundu
and Gaur (1984) RIFBIEIAEBEFFRIE A EELERE - HRSROHEE R TEEAWESH R
HE 1-8 g plant” (1.7-16%) F 2-9 gplant” (2.6-14.3%) £—Zf55h » Alagawadi and Gaur (1988)
R S B TEE R F R R L & 3.1 ¢ plant” SO FIRERE A 7EY 1.8 g plant™ 497 1.3 g plant™

(72.3%) JVE—BosGam -

U/NOHEE (H4B) S © B 12 HFERE 7 B CREE) 492gplant” BE - H

BFE FEnterobacter aerogenes (PSM-4) E#E 6.83 gplant™ B8 » #r¥fi (FEE ) ME 1.91 g plant™
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(38.8% ) - BEEIEHME S%EAE £ B » BfE Pseudomonas spinosa (PSM-6) ~ Penicillium sp. (PSM-11)
E Aspergillus sp. {PSM-12) & 6.04 g plant™ ~ 5.82 g plant™ B 6.21 g plant™ 4> BB 88 (Bl ) iH
112 g plant (22.8%) ~ 09 g plant’ (18.2%) & 1.29 g plant® (26.2%) - {HEfE Pseudomonas
vietnamiensis (a) (PSM-1) -~ Pseudomonas vietnamiensis (b) (PSM-2) -~ Pseudomonas multivorans

(PSM-3)

~ Klebsiella planticola  (PSM-8) B, Pseudomonas pyrvocinia ( PSM-9) E2Z 55k 4.86 g plant™ ~ 4.21
g plant® « 3.64 g plant® + 3.21 g plant™ & 4.45 g plant™ » A&G¥E ( NEE ) WS 0.06-1.71 g plant™

(1.3-34.8%) - TFEIFHICEE LUE FIRBAERES 5.8 g plant™ R (> ECR I FBEE O 5.65 g plant™ »
AR FaE AN T 5.1 g plant™ » 2 PIHEE 0.7 g plant™ (13.7%) k2 0.55 g plant™ (10.8%) - {HEEH
MFE sS%EEE2R  TEFRRREHRS RSB - ~RIGHERIER - /B EEr
FIA - HBHE AR REHE D - FREHE RS TREY R - HERERE RRE - I
#2 Alagawadi and Gaur ( 1988 ) # K 5 RSB PR IG i FEMERSE ZIEMRE2H 1.71 g plant” 855 IR
BT 1.29 g HHE 042 g (32.6% ) £ —EGEaR °
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Fig. 4. Effect of applying different kind of phosphate fertilizer and inoculating phosphate-solubilizing
microorganisms on the yield and the dry weight of Pai-tsai (Trial I —II). (Mean + SE, n =3)

= BEAHEE/)\EXE - MR E

HE I/ NOERRE (B SA) & Burkholderia cepacia (b) (PSM-7) Bi#4% 303 mg plant” &5
B+ TR Pseudomonas vietnamiensis (a) (PSM-1) F Klebsiella planticola { PSM-8) &% 119 mg plant™
Fe 110 mg plant™ BIETEHE (REEHE ) 120 mg plant™ B » EEAERRS T+ 122-279 mg plant” ###E (7
BE) BN 2-159 mg plant™ « /N IEREERIGE (B SB) IREAEETE Burkholderia cepacia (b) ( PSM-7)
HiE 433 mg plant'1 Bl - BFE Pseudomonas vietmamiensis (a)( PSM-1) ~ Klebsiella planticola( PSM-8 )
& Pseudomonas multivorans ( PSM-9) #4535k 13.1 mg plant” ~ 15.9 mg plant” B 18.2 mg plant™ &
R (R EEE) 18.8 mg plant” TR 0.6-5.7 mg plant™ » HERE T 19.3-30.4 mg plant” #5515

CREES) BNk 0.5-11.6 mg plant™ -
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Fig. 5. Effect of inoculating phosphate-solubilizing microorganisms on nitrogen and phosphorous uptake of
Pai-tsai (Trial I ). (Mean=SE, n=3)

P I/ SETE T e I K i Rl SRR s (B - ([ 6A) $B1E Klebsiella planticola { PSM-8)
FE AR 91 124 mg plant® 7 110 mg plant™ 5 B/ H AR EHEE R REBILIER R /158 155-290 mg
plant™ - i P EBEEREE I T £/ 148-372 mg plant” » B AZES I (R85 ) 139 mg plant” & 157
mg plant” EF - HABECD TEESN TRARKE 117 mg plant” BRE  HSEREENNR
145-365 mg plant™ » B0 28-148 mg plant™ « /NEREHRICE (B 6B) 727 RS B iR mEs
ERNTREELEEES  ERARESHEIN T AN (CREHE) 115 mg plant” £ - BEHEHHT
Pseudomonas spinosa ( PSM-6) Fr Burkholderia cepacia (b) (PSM-7) &5 » BifEEE Penicillium sp.

(PSM-11) Fz Aspergillus sp. (PSM-12) JREgEiie (CRE2HE ) &5 -
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400 g -u T
T o b s T
% a
= o 40
£
= T _ =
300
E E ©
T . o
ix“ A 30+
dC_‘L 3
E w
GEJ 200 g
= 520
£ s
= I
= 2
o 104
0 T n]
CK 1 2 3 4 <3 4] 7 8 9 m o1 12 cK 1 2 3 4 i [ 7 [:] 9 0 11 12
PSM Pam

6. FRTFMIEEE R EEMEY A RN ECEE AR
Fig. 6. Effect of applying different kind of phosphate fertilizer and inoculating phosphate-solubilizing
microorganisms on nitrogen and phosphorous uptake of Pai-tsai (Trial 1T). (Mean £ SE, n =3)
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RiEEE 1 B DR BNV NOSEE - B4 0 Pseudomonas spinosal PSM-6 ) ~Burkholderia
cepacia (b) (PSM-7) R Penicillium sp. (PSM-11) - Aspergillus sp. (PSM-12) & 4 MEs 0 T 3 H
Fre /NSRS B TAE R IEEIREN T LA Pseudomonas spinosal PSM-6 )& #4% 288 mg plant™
BRE  BFEEHSEEREE 334378 mg plant” - &EIIE (REE ) 298 mg plant™ BT E
36-80 mg plant™ - i FIBEEELSE IS T DABIE (CRERE) 354 mg plant” B - BREHGERAIH
357-398 mg plant™ #)j1 3-44 mg plant™ » i FIREE T EN T DLEIE (R EE ) 328 mg plant” BE(E -
578 Pseudomonas spinosa (PSM-6) EFE 451 mgplant 555 » ERERE S%HAZEE » BEHS
= HIREEE RS 340-395 mg plant” 8H I (CREE ) B0 12-67 mg plant™ - [NAEHRIE (H
TB) FERFERE IR TSI T LAEETE Pseudomonas spinosa (PSM-6) B4 18.4 mg plant' B (E » i Fi5H
FAEIENL T LA Burkholderia cepacia (b) (PSM-7) Bif4% 31.8 mg plant™ &7 » HEREEUEL FIH -
Ja TG Ay DUEHE (TR ) 24.9 mg plant™ R HEEBERE T H 25-29.7 mg plant™ #EIE (T
BH) Bi00.1-4.8 mg plant™ -
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Fig. 7. Effect of applying different kind of phosphate fertilizer and inoculating phosphate-solubilizing
microorganisms on nitrogen and phosphorous uptake of Pai-tsai (Trial ). (Mean + SE, n = 3)

EaEl | -IARET  ShERaRRE (E 8A) S » BE 12 HSuEMRG 5 HhetHR
(REE) 267 mg plant™ 5 {E » H 5 Pseudomonas spinosa { PSM-6) ~ Aspergillus sp. (PSM-12)
#4333 mg plant” & 338 mg plant™ 5% (£ - STE I (7855 ) 267 mg plant™ » 73 FIBE0T I 66 mg plant™
(24.7%) K 71 mgplant™ (26.6%) » B3E S%ERZ %R - SR Enterobacter aerogenes (PSM-4)
Burkholderia cepacia (b) (PSM-7) K Penicillium sp. (PSM-11) B4 295 mg plant™ + 329 mg plant™ &
323 mg plant” > HUATBIECEEE (NEEE ) E 28 mg plant” (10.5%) ~ 62 mg plant” (23.2%) & 56 mg
plant? (21%) » JREE SHEEZEE - AR 118 257 mg plant! 8585 (75EE) 267 mg plant!
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FFERCE 149.6 mg plant™ &35 FHHEA Y 90 mg plant™ B0 59.6mg  (66.2%) IRH—HH5H -
ENGEMEIRE (F 8B) S » B 12 HRSHENRE 7THEEE CREE) 245 mg plant™ 5
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Kundu and Gaur (1984 ) ‘KigEEiSHE R I FBA IS R » Higeepi i 2ot g r g
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Fig. 8. Effect of applying different kind of phosphate fertilizer and inoculating phosphate-solubilizing
microorganisms on nitrogen and phosphorous uptake of Pai-tsai (Trial I ~II). (Mean + SE, n=3)
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Effect of Soil Inoculation of Phosphate-Solubilizing
Microorganisms on the Growth and Nitrogen and
Phosphorus Uptake of Pai-tsai

Chun-Chao Chuang

Summary

The pot experiment was conducted in the station to determine the effect of 4 phosphate-
solubilizing microorganisms, Pseudomonas spinosa, Burkholderia cepacia (b), Penicillium sp. and
Aspergillus sp. which isolated from rhizosphere and selected from 12 isolates, on the growth and
nitrogen and phosphorus uptake of Pai-tsai by means of soil inoculation method. The results of the
experiment showed that among the 4 phosphate-solubilizing microorganisms, Pseudomonas spinosa
and Aspergillus sp. could result in increasing yield of Pai-tsai with 25 g plant” (26.5%) and 27 g
plant™ (28.7%), respectively, and increasing dry weight with 1.12 g plant™ (22.8%) and 1.29 g
plant™ (26.2%), respectively, while the uptake of nitrogen was increased with 66 mg plant™ (24.7%)
and 71 mg plant™ (26.6%), respectively, and the uptake of phosphorus was increased with 1.0 mg
plant™ (4.1%) and 2.2 mg plant™ (8.9%), respectively.

Key words: phosphate-solubilizing microorganism, Pai-tsai, nutrient uptake, rock phosphate.



