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Effects of intercrops under rubber plantation on phosphate
solubilizing bacteria diversity and efficiency of IAA production
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unAnea: m&ﬁmmmmmmLfm‘wumwmmmlummvmmmLWmﬁluiﬂimLLmLMNWMLWM (Ca,(PO,))
wafinwaaws (FePO)) uazagiiluneamn (AIPO) Tu@ﬂiuiﬂmLﬂuﬂiy‘imuﬂuwmﬂ@n LL@”ﬂWﬁ‘N@ﬁlﬂ@i“IﬁJu
IAA A1NLi318L root rhlzospheres m@qwml,sﬁumqwqmmummm Cl&un ndae Sudntlzuds wazdoyaul Tuams
National botanical research institute phosphate growth medium (NBRIP) NaN1TNARAY WLIN mﬂummi‘ﬂ@uq
NrwananTiasae Winan 4 keu nuwuaiGuazataaamnieu 11 lelaan (PSB 01-11) 20Uk
neulgnivuaunuuuafizeazarenaan a1uou 3 lalnan Tnauuansalelsan PSB-C-08 fidnLanldaIN
13190 root rhizogpheres 123iudntlzuds HusrAnsnnlunisazatuegiitiunesinls 670.62 un.vaams/a.
wasannistudeld 3 du anduinnisfnendnenineesuusiiGeazateeamniAauenliseanisnan
gafluu IAA {11 fFun1mease 49uau 4 41 wudn wuaFelelaian PSB-Ba-02 mmmﬂimmﬂumm
wimimﬂmwmm WAL PSB-M-06 i1l PSB-M-10 fidmuenldanniisians root rhizospheres 10487 M. bracteata
uﬂimmﬁmwium?mma@ﬁuulIAA 987.83 969.76 LAY 955.30 uN./A. ANNAIAL wisanNNsLingels 3 fu
wansineaiRetwiitadAnEs (P<0.01) Wawiauiunisuanaasiuu IAA 1euuaBaararaneamslalaan
B nan1smaaesuanliiiiuauianzazasssL LA FaazatevR s AN ARKENAINLFIN. root rhizospheres
NUANANAUTBINTLTNENNATN

AdATY: NILTNENNIE, Nsazatanaging, nsnanaasluu IAA, LUANEY, ATEUAINUATE

ABSTRACT: Phosphate solubilizing bacteria (PSB) isolates were able to solubilize available phosphate for plant
growth and IAA production by using different P sources [Tri-calcium Phosphate (Ca,(PO,),), Ferric Phosphate (FePO,)
and Aluminum Phosphate (AIPO,)]. The present study examined PSB isolated from different root rhizospheres of
intercropping with rubber trees such as banana, cassava and Mucuna bracteata on specific culture media (National
Botanical Research Institute Phosphate Growth Medium, NBRIP). Our results showed that eleven pure isolates encodes
PSBO1-11 were obtained after intercropping for 4 months comparing with before intercropping (three pure isolates)
and it was observed that PSB isolate from cassava (PSB-C-08) best solubilised AIPO, releasing inorganic phosphate
of approximately 670.62 mgP/l which is the main form of insoluble phosphates in acidic sandy soils after three days
of incubation. Finally, the IAA production was analysed with 11 treatments (4 replications). The results showed that
PSB-Ba-02 isolates from bare plot, PSB-M-06 and PSB-M-10 isolate from M. bracteata produced a significantly
(P<0.01) higher amount of IAA hormone (955.30-987.83 mg/L) over the other PSB isolates. These results highlight
variability of specific PSB isolates from different rhizospheres of intercropping.

Keywords: Intercropping with rubber trees, phosphate solubilizing, IAA hormone production, bacteria, diversity
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phosphatases @a1813adninlagszAUANNITNT W
ff‘i"m vaseiluvidrlaaneia uananil dassez
Wunsaesialgn ssuusnaesilgn angaeg
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1l3eTerm8] aNLFIRL root rhizospheres 189WTLTN
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MsAUAIatNaAY
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1iasine) tiun ndne Sudleuds oy waz
nslaldgnivusuenanig (NgsuRBALAN, Con-
trol) T UNAANTAIYW NIAFTINTAIGATUAL
NFNLININITINEFT ATLNBAIANARNT NWINLRY
gauniu TaefUAuAANan 0-10 TuAwWAs ud
v natAuLTinulude e et
winlugfufiqounndl 4 asrnadog aunsei
FnmsARLENLLATIRY LasiinssiaNTRAw ag
Fu A9 ANAMNVUNLUUAY ANTUAY pH
Tulmsiauianun neanesadidudlsslan
Tnunaideninanideuwld Tnfey waadesy
unnili@an 8uvzadnglufu organic carbon A1
electrical conductivity (EC) LazAN cation ex-
change capacity (CEC) faun1INAand WaZUas
Ugnivguasidunan 4 e (Wlduansdaya)

NNSAALENULLATISEANNAUAELNALA enrich-
ment culture

ApLenuuARFaazanawagamn (phosphate
solubilizing bacteria, PSB) AnenAtiA enrichment
culture 1A8NFMBENNANANNULARZNTINAT AN
5 n¥u ldadlusangayfiusqeimaman NBRIP
(National botanical research institute phosphate
growth medium) ﬁﬁﬂﬂﬂﬁuwgmww’lugﬂim
(PO)) wasinwaam
(FePO)) uazagiiuneginm (AIPO)) AU 5 NFU

wAaLieuNagwmn (Ca



370

FaanT 1Tu1n3 50 HaAART ﬁﬁiﬂﬂﬂﬁé@lfﬁmuu
\A3ealnendaeAIEasey 150 seuseundl 7
ATUNYA 30 avALta@aa e 7 u innasng
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AULTNNAT 0.1 HaAART NN THANIZANELWAIMNT
wia NBRIP Uall4figounnd 30 asrnimaides iy
a1 14 Ju dunannsnliasnyaeanuaiBaazans
Waaie Taaazdunmiuuiinnlaseulaladl

(Figure 1)

Figure 1 The appearance of a clear halo from PSB isolates
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wsnaslaseulaladl N’WﬁﬂLLF;IﬂL%’ﬂIﬁU?‘@V]?ﬁ@HLLEIﬂ
FednLnesuda NBRIP ifinnaiinlasuaaides
Waawln aunseiieldlalailiaaiinsqns lag
ansnueniderdqndld 11 lelaian aanti
LuATi Baazananaamara 11 lelmannamuenld
N magauANaINIsalunsazataneaslugy
Insupradanviaams wafinnasams uazegiiiu
wogiwln TneiAeuuaTiBaazanenaamsluetig
&9 NBRIP 1311a3 50 Tadans Adinlasuaaides
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U 5 NFNABARS u'u”l,f’;’ﬁ@qmmﬁ 30 B9A1
aFes et 3§ dsantuitennaman
Fan812 U uAEad 14,000 rpom Wa9%N
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(Land Development Department, 2005)
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fingl D-manital 10 NTNFRART Yeast extract 0.2 NN
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goumni 28 aamaaldes unan 10 44 udati
ANUANARTAFINGN A1 2 TARART 1WA
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25 auANTaIEE e 30 17 wuATERlFNa
positive test ARARLAGTY FanansinLLATBeL
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Wl fjisenu FeCl_ aanuidiadi 0.01 M lunsa
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HCI0, Anandindiv 35 wlefidus Tuiidin goumgi
25 agFmaLEed 11980 30 WA waatnlldaen
N19AANALLAITN 530 W TWNAT AMWIIMILENNL
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dl v v 1 s 1 a aa
RPN N UsENd1e 0-150 Tulasnsusaianans
(Nuntagij, 1997)
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LATNTNUININITINEAT AMLZINHATANART
NMNANNABTBULNY A1ENAINITgnNT LN
snawnreeiiasine et 4 Weu Tnsifufud
SLALAINNAN 0-10 LIUFLNAT NAGELLTZANBNN
neazaenaamns LAz FuNnNIHanaasiuu IAA
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T1l91lngu Statistic 8
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AALIAN) WUAN NeullgnivtwaunuLuAFeazane
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Ba-02, PSB-Ba-03, PSB-Ba-05, PSB-Ba-07 lLa¢
PSB-Ba-11 uLAT Fuazasleamiaainnislgniia
HAUILTHENNIGY A1UU 3 AN8WUE An PSB-
M-01, PSB-M-06 uag PSB-M-10
WaanaINN19UgNNALRTNENNNITY 91U 1

a a
BLUANLTEUASANE

AN8RUG AD PSB-B-04 UATWUATITHATANY
Wagnannnistlgnduddeudanangnani
RN 2 @8RG AD PSB-C-08 WAy PSB-C-09 1w
Lﬁmﬁ/‘]_lmiwma@wm Kothandaraman et al.,
(1989) TINLINL A AMANNTIANEI RS LLIATI BT
Uselaminneaniginems n el root rhizosphere
9938 M. bracteata \ieuleuifieuiuda P, java-
nica WINEAINITY AINTUNARDUNITAZANE
Woglpueuuniiaaazareaammia 11 lelnan
aWsIas NBRIP AEinnsLix Ca (PO ,FePO,
uaz AIPO, Wi LUAT BuazananedARAALEN
fdanlvnjamnsnazanewasinalugl AIPO, 14
WNN91 FePO,_ uaz Ca (PO, oR Lﬂugﬂﬁ'ﬁﬂlﬁﬁm
ﬁmwﬂuﬁumwﬁﬁﬁwmmLﬂummmmﬁ'ﬁ (AseN,
2555) 11U AuluniansIueaniasainile s
wuafl3aazaraneaaiiazaravesimlugl
AIPO, liigegn A anewig PSB-C-08 d1u19D
axanemlagialugil AIPO 16 670.62 un.aaws/
A. 9B9AINNBN 3 AUAL A WLATIFEANYWUWE PSB-
M-01 PSB-M-06 WAy PSB-Ba-07 Imsaiunsn
azanells 561.32, 423.30 uaz 401.34 un.wadinm/
A. ANNANGLU (Table 1)

AU s AN AnEA e ILLIAT e
avananeqaRAALanlAsanInAnaasiuy IAA
wuATGe e positive test aziiAAWAY (Figure
2) FananeiuuaTGetianunmnaine indole acetic
acid 1§ uwasihansavansidesanadlinsagey
130N0UN1INAR indole acetic acid WL WLATIFE
asTug PSB-Ba-02 fifpuandannudianiilally
Ugnivuas uaz PSB-M-10 uaz PSB-M-06 ié
Lmﬂiﬁ@mma‘ﬂqﬂﬁqg@u’ummm\iwqm X
Uszansninlunisuanaasiui IAA 987.83 969.76
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LAY 955.30 NA./A. NAdaNNN1TLNTels 3 Su
(Table 1) HANITNAADILAAS HFLAUAINNRNIE
al al dl o
LRANZALBIBLATN Az A aNa AN AT AR LENAIN
13190 N AL ANFAN U NG TN N9 Az 1o
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Table 1 Phosphate solubilizing effectiveness of tested bacteria, 3 days after inoculation.

Solubilized Phosphate (mgP/I) from IAA production

Isolate

a,(PO,), FePO, AIPO, (mg/l)
PSB-Ba-02 1,000.95 a - 389.35 bcd 987.83 a
PSB-Ba-03 - - 187.15 ef 386.83 ¢
PSB-Ba-05 - 170.71 a 320.44 cde 904.70 ab
PSB-Ba-07 - 181.96 a 401.34 bc 886.02 ab
PSB-Ba-11 793.70 b - 235.78 de -
PSB-M-01 1,050.90 a - 561.32 ab -
PSB-M-06 - 139.63 b 423.30 bc 955.30 ab
PSB-M-10 - - 334.52 cde 969.76 ab
PSB-B-04 - - 65.80 f 112.13d
PSB-C-08 - 158.38 ab 670.62 a 843.86 b
PSB-C-09 - - 230.02 def -

Ba = Bare plot (Control), M = Mucuna bracteata, B = Banana and C = Cassava

Figure 2 IAA production from PSB isolates
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