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Abstract

Mangosteen cultivation in Chanthaburi, Farmers apply too much phosphorus fertilizers
to the requirements of the plant that cause residues and are in a form that is not beneficial
to plants. Therefore, this research was aimed to study the usage of mycorrhiza and phosphate
dissolving microorganisms improve the efficiency of phosphorus utilization in soil mangosteen
trees with two experiments were to investigate, select and identify phosphate-soluble
ectomycorrhiza. The method was to survey the ectomycorrhizaat the base of the mangosteen
trees then screened and identified of pure cultures. Five species of ectomycorrhiza were found
as folled Laccaria fraternal, Clavaria vermicularis, Amanita hemibapha, Termitomyces
tylerianus and Boletus griseipurpureus. The phosphate solubility was tested on PDA with
Cas(POy), and in PDB mixed with Cas(PO,),. The four.isolates were 134, 144, 146 and 148. And
then inoculated all 4 isolates into the mangosteen seedlings that were transplanted the soil
mixed with phosphate rocks. The control treatment (the non-inoculation) was compared with
them. The soil sample and plants were taken and analyzed total phosphorus and available
phosphorus, phosphorus uptake, the percentage of root infection, the growth of mangosteen
at 3, 6 and 9 months. Itawas found that Clavaria vermicularis was able to dissolve phosphate
the most 332.00, 606.20.and 335.50 mg/kg respectively. And at the 9-months, the percentage
infection of roots was the most 18.33%. The total phosphorus content of the soil, phosphorus
in plants and the growth of mangosteen trees were not statistically significant (p> 0.05). The
experimental design was RCB 8 treatments as following 1) Ectomycorrhiza (Clavaria
vermicularis) inoculation (EC) 2) Endomycorrhiza of Department of Agriculture inoculation (EN)
3) Phosphate solubilizing bio-fertilizer of Department Agriculture inoculation (PBF) 4) EC+EN 5)
EC+PBF 6) EN+PBF 7) EC+EN+PBF and 8) without any microbes inoculation. Soil samples and
mangosteen leaves were collected before inoculation and analyzed as follows 1) the available
phosphorus content, soil pH and total phosphorus in the soil and 2) total phosphorus in plant.
Then apply various microorganisms according to those experimental designs. Soil samples

mangosteen leaves were collected and analyzed for various phosphorus content. Root



samples were collected to determine the root infection percentage of ectomycorrhiza and
endomycorrhiza at 3, 6, 9 and 12 months. It was found that the application of mycorrhiza in
all treatments at 3 months had resulted in the available phosphorus content in the soil than
the non-inoculation treatment. At the 6 months, endomycorrhizal inoculation and three mixed
inoculation resulted in a higher useful phosphorus content than other methods (814.37 and
562.50 mg/kg, respectively). And at the 9 months, it was found that ectomycorrhiza inoculation
and application of phosphate solubilizing bio-fertilizer resulted in higher available phosphorus
content in soil than other methods (173.30 and 208.45 mg/kg, respectively). The total
phosphorus content in soil in all treatments was not statistically different (p>0.05). As for the
pH of the soil, all treatments were similar, which is approximately 4. But the phosphorus
content that the plants absorbed from the phosphorus content analysis of plant leaves, it
was found that the total phosphorus content in the leaves was higher than other treatments.
The results were not different from fertilization of ectomycorrhiza with dissolved bio-fertilizers
and only dissolved phosphate bio-fertilizer application (9 months). The percentage for the
root infection of both mycorrhiza during the rainy season, the root of the infection are greater
than during the dry season. And the amount of root entry of fungi ectomycorrhiza effectively
makes plants absorb phosphorus better, even with a smaller amount. But at the 12months,
the endometrial contamination was found in all treatment. For this reason, there may be no

significant differences in the phosphorus content (p=0.05).
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Abstract

Ectomycorrhiza has the ability to absorb phosphorus and dissolve phosphate to benefit
plants. Therefore, it was used to fix the problem of residual phosphorus in soil of mangosteen
plantation. Examining the mushrooms at the base of the mangosteen trees before. A total of
161 samples were collected and a total of 33 pure cultures were obtained. Five types of
ectomycorrhiza were identified as followed: Laccaria fraternal, Clavaria vermicularis, Amanita
hemibapha, Termitomyces tylerianus and Boletus griseipurpureus. The phosphate solubility
was tested on PDA with Cas(POg), and in PDB mixed with Cas(PO,),. 4 isolates were 134, 144,
146 and 148. And then inoculated all 4 isolates into the mangosteen seedlings that were
transplanted the soil mixed with phosphate rocks. The control treatment (the non-inoculation)
was compared with them. The soil sample and plants were taken and analyzed total
phosphorus and available phosphorus, phosphorus uptake, the percentage of root infection,
the growth of mangosteen at 3, 6 and 9 months. It was found that'Clavaria vermicularis was
able to dissolve phosphate the most 332.00, 606.20 and 335.50 mg/kg respectively. And at
the 9-months, the percentage infection of roots was the most 18.33%. The total phosphorus
content of the soil, phosphorus in plants and the growth of mangosteen trees were not

statistically significant (p> 0.05).
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5. Ugnanedesidalaluneslsmawinunnvesndidalelsan 2 n¥u/nszans uasldido
g0 1 ey

6. \fUsnegeRulariruIATEUSInuleanesatisyey 3, 6 waz 9 Weu M1UIBVRINGY
TN Naslgitivnel nsIvINTNEAT (2544)

7. danmssgiiulavesdinn (Augeiu nseiuy uiulu wwelu ushugudnaavesan
#u) fiszos 3, 6 ua 9 Loy

8. m529M314131n (Root Infection) 7528z 3, 6 war 9 wou TnensdndIuaes Root tip Hou
3 Tshanifinaundndiazenn antduutdluansazans KOH 109% Usanas 24 dalus idle
ASUANLLIANASANTaTaNY KOH 10% lfazenndietinazens iinaisazats methylene

blue 0.06 % 193 kY79t 24 F2139 WHIPATUAINLIAINAINUA UIFIDEN9SINDDNNUIAY

1% !
¥ o val A

agtnazealiantifiniuiwadsinuaaesnly waaiinsidendaeg193an lagdannm
Fredasndiianuary lauavindiniues methylene blue LAFNAAIDLIIIINAINLT?
Useanad 1 lguians 91nUsnalaiesndiuiu 5 sin/dlad neandiwesulssann 2 ven
Tivihusnuaslndenszandaaladanifunaliisindaneonuasusiian Suthenitluasen
Mnnszandaaladudaihiienadeuiduimseunszandnalad udmndesgaelindes
qanssmidieniduloveadesidalnlunaslsw (Fudasitues yens (2540)
9. Uuiin 59U InTendeyanavasuna
nstuiindeya
- yhmstufinUTinameaneSalusiinn fiszozsneszes 3, 6 uay 9 Loy
- yinstuiindayanisitnsn (Root Infection) U3kiad Root tip fiszey 3, 6 uay 9 Loy
- yimsduiindeyanastasyiiule (Ageiu nsausy 9uailu welu dushugudnas
Yosadil) Ti5eey 3, 6 LaP9 Lo
nauazanIu

fa o A

SUvNIINAaes 1 fanax 2559 - 30 fugngu 2561 ol AudITeivaIuiuny3

NaN1533uazanUsng

Fupoudl 1 msdne uardndendesudelnlunoslsn
mnfununudadiefiniguinalauiuten nnuasinnvesausisefivauiung oy

f51uan 3 90 fo wastaaauiiFeud fidedl 12 15 wassunuiudfivana Garcinia vodlATaN7S

sufndiugnssufiwduiilesnannssnassaudensamminuseanns aswuwssnund ed

Uszana 5 15 uazidumaiulasinsviedigndanuns seeeniausyann 700 wes wualnaeue
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W lduarsugianianziueen 0.989 2.5uny3 et 3 15 wazihnisdsiandasiinnvesnunsng

£% '
A a

119U 1 wlas a.ndunan 9.4dee 9.9unys Weiiszuna 12 15 awnsaiusiusuld 161 dreea

ihdetsiinuruldudausndolildidousaniannsadauenldianun 33 dog1e fo
sWaf08197 101, 104, 106, 109, 113, 121, 122, 126, 127, 134, 137, 139, 140, 141, 142 , 143,
144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 160 warl6l ot
$uunannsasiwunnuinfuidoridelnluneslse s1utu 5 deesie Laccaria fraternal
(No.109), Clavaria vermicularis Fr. (No.134), Amanita hemibapha [Berk.&Br.] Sacc.javanica
Cor.&Bas (No.144), Termitomyces tylerianus Otieno (No.146) wag Boletus griseipurpureus
Corner (No.148) (m37371 1) anmsdrsranuiuinadiauiunnlifinfgmialusnaiiaasii
aaﬂmﬂLL‘UaﬂwumsLﬁszaUImaqLﬁmmm'jwmuﬁmﬁﬁmsﬁwmmazamaLLazaWMWiaWUL%aLﬁm

Adudalaluposlsose
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33 A79814

A | e Il T dudiu esll ana aUTd Foansiy ¥iln am
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)
1 101 Basidiomycota | Basidiomycetes | Polyporales | Polyporaceae Polyporus Polyporus FUN saprophyte
arcularius Batsch.
Ex Fr
2 104 Basidiomycota | Agaricomycetes | Agaricales Agarcaceae Macrolepiota| Macrolepiota g9 UNY3 saprophyte
gracilenta
(Krombh. ex Fr.)
Mos.
3 106 Basidiomycota Agaricomycetes | Agaricales Marasmiaceae Marasmius Marasmius ﬁu%’mﬂué’a saprophyte
bulliardii
4 109 | Agaricomycetes | Basidiomycetes /| Agaricales Tricholomataceae | Laccaria Laccaria fraternal | A deceiver | ectomycorrhiza
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tﬂl U o lﬂgj 1 U ! 1
#1319 1 ﬂ’]i'ﬂﬂ‘-ﬂ’]LLUﬂL?IE)i’]‘UU’]ﬂGL%QJIVN 33 $179819 (AD)

o

i | s Inldy T Judiu el ana avTd oansiy ¥iln 2
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)

5 113 | Ascomycota Sordariomycetes | Xylariales Xylariaceae Xylaria Xylaria hypoxylon - saprophyte

(. EX Hook.) Grev.

6 121 Ascomycota Sordariomycetes | Xylariales Xylariaceae Xylaria
7 122 Basidiomycota | Agaricomycetes | Agaricales Xeromphalina | Xeromphalina
campanella
(Batsch) Maire
8 126 Basidiomycota Agaricomycetes | Agaricales Marasmiaceae Marasmius Marasmius - saprophyte

arborescens

(Henn.) Beeli
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#1319 1 ﬂ’]i’i](ﬂﬁﬂLLUﬂL‘ljﬁ)i'WJU']fﬂI‘Iﬁiy,le‘i 33 $179819 (AD)
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i | v Inldy Fu Uy et ana auTd Foanty ¥ila 2
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)
9 127 Basidiomycota Agaricomycetes | Agaricales Marasmiaceae Marasmius Marasmius Fused
aurantioferrugineus. | Marasmi
Hongo Winsoang
10 134 Basidiomycota | Agaricomycetes | Agaricales Clavariaceae Clavaria Clavaria fairy fingers | ectomycorrhiza
vermicularis Fr. Winviueu
977 Ygn$a
11 137 Basidiomycota | Agaricomycetes | Polyporales | Polyporaceae Microporus Microporus N3N saprophyte
xanthopus (Fr) Ktz | 9z
12 139 Unknown

12
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i | v Inldy Fu Uy et ana auTd Foantyy ¥ila 2
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)
13 140 | Ascomycota Sordariomycetes | Xylariales Xylariaceae Xylaria Xylaria carpophila | Beechmast | saprophyte
Candlesnuff
14 141 Unknown
15 142 Basidiomycota | Agaricomycetes | Agaricales Tricholomataceae | Mycena
16 143 Unknown

14
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i | v Inldy Fu Uy et ana auTd Foanty ¥ila 2
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)
17 144 Basidiomycota | Agaricomycetes | Agaricales Pluteaceae Amanita Amanita lawidng, ¥ | ectomycorrhiza
hemibapha Tsnmdes
[Berk.&Br.]
Sacc.javanica
Cor.&Bas
18 145 Basidiomycota | Agaricomycetes | Phallales Phallaceae Dictyophora Dictyophora Lﬁm'mméu'u saprophyte
duplicate Y7, TUR
[Bosc]Fisch A, 1in
ey
19 146 Basidiomycota | Agaricomycetes | Phallales Lyophyllaceae Termitomyces | Termitomyces TAuL1? ectomycorrhiza
tylerianus Otieno
20 147 Basidiomycota | Agaricomycetes | Phallales Mycenaceae Mycena







dl U o d’l 1 :’I U 1 1
#1319 1 ﬂ’]i’i](ﬂﬁﬂLLUﬂL‘ljﬁ)i'WJU']fﬂI‘Iﬁiy,le‘i 33 $179819 (AD)
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i | v Inldy Tu dudy WA ana AU Foanty wiln AN
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)
21 148 Basidiomycota | Agaricomycetes | Boletales Boletaceae Boletus Boletus WinLadin ectomycorrhiza
griseipurpureus
Corner
22 149 Basidiomycota | Agaricomycetes | Agaricales Marasmiaceae Marasmiellus | -Marasmiellus
delectans
23 150 Basidiomycota | Agaricomycetes | Agaricales Pluteaceae Piuteus
24 151 | Ascomycota Sordariomycetes | Xylariales Xylariaceae Xylaria Xylaria hypoxylon saprophyte

19
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i | s Inldy T Judiu el ana avTd Foandly ¥iln M
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)
25 152 Basidiomycota Agaricomycetes | Agaricales Marasmiaceae Marasmius Marasmius saprophyte
sullivantii
26 153 Basidiomycota | Agaricomycetes | Agaricales Agaricaceae Coprinus
27 154 Basidiomycota Basidiomycetes Polyporales | Polyporaceae Lentinus Lentinus Winveuwa, saprophyte
squarrosulus Mont | ¥auY17
28 155 Basidiomycota Basidiomycetes Agaricates Mycenaceae Mycena saprophyte

21






-dl o o 4” 1 3 U 1 1
#1519 1 ﬂ"l’i’i]@]’i]']LLUﬂL‘UE]i']GUu'msLWQJ,VN 33 MY (M)
i | s Inldy T Judiu el ana avTd Foandly ¥iln 2
(code) (Phylum) (Class) (Order) (Family) (Genus) (Species) (Common (Type) (Fig)
name)
30 157 Basidiomycota | Agaricomycetes | Agaricales Omphalotaceae Gymnopus Gymnopus
villosipes
31 158 Basidiomycota Agaricomycetes | Agaricales Marasmiaceae Marasmius
32 160 Basidiomycota Agaricomycetes | Agaricales Marasmiaceae Marasmius Marasmius
delectans
33 161 Basidiomycota Agaricomycetes | Agaricales Marasmiaceae Marasmius Marasmius
wynneae

23
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d! [ v} 2" I3 6" N [~ 1 [ d! 'y}
Fanrsegsiuduvendesudalaluasilseinariiy \Wunisegdsauduwuunnisianiiu
(Mutualism) 58131910057 (Fungi) wagsnive Inefiiylasuuiazs19eInis 1w Weoanesa uay
Tulpsiauanwes Tuvaeiweslasuansorrsnandu wu ieia nsreziluwazInduainiivniu
mesyuun @ulevendosinie lnglawveadesivazasyseus sinuavarudiduniunsodu
Uaan useniuuuiia (Mantle) Faasliduazauvuiwnndeiuiuegiuviinvesitiosn lariung
drunuuuiiassasa it luegluderitseninusadtueiitnesiauasdunosinnguaes iy waa
Lﬁ]’%zgmuﬁ’mﬂumsdmagiiam \waa 138nI819NLUN (Hartig net)
= 1 = & a = dy U 1 = 1 VA
NNNTANY WU SINvesiwieuynvlladiieslumeslswianduey waslduyielnivseon
Aa oA a a Ao ! Y 1 a aa < a < a A =
Finlerasayuunundanmlimungauls wu funlianudunsags Auduuasiuivinenems Ju
[ dy dy Y] o :.J/ a a d‘ <3 = dy @
fu wannilidentumeslsndhedudimsasydulavesnimluavgvedlseiiv_gasnaalnly-
AasbsyTunn3n 5,000 SuﬁmLLazagjimﬁ’mwﬂsuaﬁﬁszﬂuLﬁm@"ﬁL‘T]ulﬁw'maslﬁéfuﬂszmm 8,000
a 1 = L4 . L4 . I £ I 1 ::911 <3
wiin uieluedau (Pinaceae) wag19dens (Dipterocarpaceae) Wuau walinuirosoalalonls
lumeslsmegsiuiunnvesiluidenen
wesnaalaluaeslsyrdiulugeglulvduiudalelalana (Phylum Basidiomycota) waz
usdruegluliduusalalulani (Phylum Ascomycota) kazludulalnlulana (Phylum
A I v a dy @ ¥ =3 o’.JJ a 1 a
Zygomycota) Wisagluannzuindeuilvinzay Wesndalalureslsgazainenviansneguuiu
va k4 A v < a | < | X 2 s . & v
waylanu Wesiamasaneniiinuudu W ingaru (Rhizopogon) wawtiiaiua (Lactarius) 1uAu
vwiafouthuniudseniu wu winsglenwdes (Amanita hemibapha) wagifintimuin (Russula)
Wudu dudesanaseneniinldfiu @ winkne (Astraeus) waziianswidla (Truffle) Faduiiing
Jousuuseyunnlulssmamnull Js1annaiesanilsavifneseswariiaiuisaniglanav

Ui (Nquan wavane, lUTINQUATUN)

Funouil 2 MIveaelaiEnssalunsararerlaainvedesSalalunaslse
mswﬂaaummmmsﬂumﬁasmsJﬁﬂmsﬁmLﬁaﬂmm%au'%qwéiu%umauﬁ 1 gamedos
Selaluaeslse 5 leluan (No. 134, 144, 146 uay 148) Wuin sWadiegneil 144 fwsdiuszning
Teladlsedla (Colony : Clear Zone) unfign 25.44+0.20 fiadiuns s99a4Ae 146 Uaz148 fu
134 (21.1121.17, 12.03+0.58 war10.67+1.15 Jadiuns auddv) luvaeiisiasetne 109 liada
2ala (m579@t 2) msieasladedesnaiinnuaiunsalunsadisieules Phytase, Phosphatase,
Nucleotidases way Glecerophosphatase LﬁaLLU5em'1w%um%sﬁwaaWa%’a’LﬁagﬂugUmaaaﬁum%é
Woane¥afiSund1 oolsweaws (Orthophosphate) Fafuminlailu (Mono) uaz lnlalasiaumteaun

(Dihydrogen Phosphate) (539, 2550)
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A15799 2 dnsdusEnintlalatvodlaveadasudalalunaslsen

SWARIDENY  Oas1dIusEMINdlAlatmoala ()

109 lajgdaadla
134 10.67+1.15°
144 25.44+0.20°
146 21.11+1.17°
148 12.03+0,58°
F-test *i
C.V. (%) 5.06

v v 1 [y

VUL A1LRREANURUIRINLAITN BIATUTAILANAAUNINEDA p < 0.05 WaTeuLiieunae

A8 LSD, ** = UANFANAUNINEADRA p < 0.01

Mntuhfedadosisalalunedlsenste 5 fegrawmageunisazateneainluainis
PDB TneifulnsunaiBourlaainn viuSuiamn 3,57, 9 uar 11 Yu nansveaesnuii degnaded
109, 144, 146 way 148 mmiaazawWaaWa%’aaaamié’maﬁqmﬁ 3 5y lpgfeg1edl 144 3
mnuannsaluansazareoanliunian Inelviuuameanasa 15.39:3.43 %weanada/1 niu
dndnuisveats seauniosiasiedned 146 SuSuameaneda 11.02+0.56 %woanesa/l niu
dvtinuiwents ausiestasaognd 148 fie 5.11+1.35 %vleanoda/l ndu tndnuiwonde
drusvadaegnedl 109 waz 13¢ dnsganeanaialultlunisairneadivilsiuiniuanas
(1.58+0.23 war 0.81+0.1%woaneda/l n3u vininuiweade audsu) wWewleuiu control
(3.56+0.44%) wadunaldinsiadesned 136 fn1sUanUdesvleanesdosnuiniuszeziial 90
AN5197 3 U%mmﬂaavxla%’mﬁwﬁuﬁam waz Wewemsidsadefinsadldunine pH Wud s9a
feegeil 134 §le pH wnndndaeg1utedu (5.41£0.79 - 6.45+0.05) luraiziidhegradedug e
pH aglutag 3-4 (M3aft ) Mndeyanandliiuindedalalunedlsu 5 wlindausoadiana

azatanaaNmla F9nNIANAUITaaS19lANNINTABUNTE WU nsaNestia axdfia 1UsUTada wamfiea



28

a 1Y a LY

lnaledia Wunie uar dadia uaznsaetuvsd wu ninlusse uazdaya (537, 2550) lnganunse

Y

IS 1

dunaldanaimsidenteidlaldyumiioudvyarivauiddinnuguueslnsunatdaunoais
(Cas(POy),) (M 1)

A15799 3 ANUEILITatUNSazateeanvaaTasdAlnluRaslseINTEeEian 3,5, 7, 9 was 11

o

U
SWa USinauneanesa (%p/dw. 1 ¢ Maa1enee
f19819 37U 57U 7 U 9 U 117U
109 1.58+0.23% 0.99+0.36° 0.80+0.15° 0.89+0.12°  0.83+0.12°
134 0.81+0.17° 0.80+0.06° 0.89+0.30° 1.21£0.72°  2.34+0.72°
144 15.39+3.43° 3.41+1.33° 2.00£0.46" 1.3420.11°  1.34£0.11°
146 11.02+0.56" 3.51+0.53° 2.97#0.31° 1.80+0.03°  2.05+0.05
148 5.11+1.35° 4.46+155° 3.29+0.69° 2.28+0.58°  1.16+0.58°
control 3.56+0.44 3.14+0.48° 2.89+0.44° 3.63+0.15° 3.28+0.15°
Ftest - o - . w*
C.V. (%) 24.62 3298 20.00 15.6 21.19

12
U (% ! v a

VG0 ANRREAILLUIRIANMSNEIATUTAIULANANAUNEDA p < 0.05 LElBlUTeuLgume

25 LSD, ** = WpnAAUNINEDRA p < 0.01

M157 4 A1 pH e3msIduLtennTeslueLARIRgesEEan 3, 5, 7, 9 uay 11 Tu

A1 pH MIL287%79 9

PV GEPREAN - — - - —
39U 53U 7Y 9 1Y 113U
109 3.91+0.01 3.98+0.07° 3.62+0.08° 3.39+0.07° 2.50+0.14°
134 5.41+0.79° 6.09+0.09° 6.45+0.05° 6.08+0.11° 5.66+0.14°
144 4.69+0.08° 4.65+0.25° 5.18+0.21° 4.83+0.31° 3.28+0.53°
146 4.41+0.01% 3.26+0.07¢ 4.12+0.06° 3.70+0.23° 2.25+0.32°
148 3.38+0.03¢ 4.17+0.10° 4.06+1.19° 4.96+0.71° 5.60+0.18°

control 4.35+0.04 4.65+0.05° 4.42+0.02" 4.58+0.07° 3.33+0.02°
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CV. (%) 7.42 2.76 10.70 7.28 7.32

v A |

M8 ARRnLUIRInlfmsnysAiuliauuand1aiuneEta p < 0.05 WalUSguifigume

38 LSD, ** = WANAINAUNNEDA p < 0.01

109 134 144 146 148 control
B ¥ & 3

AN 1 nsvedeunsazateeaalueIns PDB Nifnlnsuaa@uuneailnissaziianigg

& PN a a & [ Y
TuRaUN 3 NMsnAdeUYTEANEAmveLdeTdAlaluAeslselundiline
INTUABUN 2 Lapnalegadalalaanil 134, 144, 146 way 148 umeaasulseansninly

nsavaeneas nevegeuiunddinaseuiisudulildie danswsayivlnvesduinnsudiu

[
v A

Aeil Amaeny nseindy 911Uty ety WduiuaugnawesdIfu (M990 5) wudl A3

a a

WiiulamesuaNugiuuanaiuegsliived Ay meadia (p20.05) YWIATRINTINY NINTFN

o
¥

Tdi¥0134 uaz1ad fUldldde ﬁsummm‘im:umm’jflﬂﬁu%’%mzil,%a 146 waz148 (22.28, 22.90 uag
21.03 WURLAT AUAIRL) Wwifl 9 iWeu uwanestuegnslififeddun1eadn (p=0.05) swradury
guinansddiu wui nesudsildde 134 fvunanirendingsudsiug (0.75 wufume) wid 9 Wou
waneafueg 1 lifTeddyn1adn (p=0.05) (115197 5)

$runluvesienndl 3 Weu wud nssuAEdlaldde Tade 134 uar1d6 Ssuanluanndy

NISUANLARD 144 uag 148 (p<0.05) ua? 6 thou daruwuluiiliusnaneiuneada (020.05) Wou
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71 9 n39AFilade 144, 148 uarlilade F5waluinnii nssuds 136 way 144 daumuning
Tumudnie 3, 6 war 9 Lieu uandfsiuegellfdodfymeadn (p20.05) Armenlunuaany
LANANSAUMNSERR (0<0.05) 7 3 iew o nssudalildide Tddn134 wasv144 Samueluuinnia
n35U3aldde 146 uaz 148 (11.52, 11.83 uay 10.88 1wufiuns muSFU dau 6 Liouuas 9 ey

a

wanenafueliituddymeadn (0=0.05) (13197 6)

M13199 5 M5ATaAulaaAureIuiinnfiseey 3, 6 Lay 9 LoU YBIUARZNIINTD

AT (¥3.) N9 (31) ushugudnansi (va)
N3

Uy 3 a. 6 a. 9 q. Uy 3 q. 6 n. 9 a. Sudu 3q. 6 9. 9a.

luildide 10.25 1173 1537  16.75 22.18° 22.28° 25.35% 2355 0.38 0.47%. 0.70%  0.67
134 12.27 1333 1582  16.33 22.33° 22.90° 2393 23.62. 041 0.57%  0.75% 0.75
144 11.30 1273 1597 19.5 2035 21.03®  2147% 2533 0.40 0.48> 0.62°°  0.68
146 10.73 11.93 12.9 16.25 19.03b 20.20° 17.17% . 2505 0.36 0.41>  0.50° 0.63

148 11.10 1212 1678  16.94 19.13° 19.82° 2228 1959  0.39 0.445  0.67  0.67

F-test ns ns ns ns ** * j ns ns ** ** ns

CV.(%) 1316 1286 2096  17.94 8.26 8.06 20.35 30.77 1757 1628 1567 13.14

=Y d'

VG0 ALRREAILLUIRINIMSNYIANUEAIULANANTUNETR p < 0.05 ElBlUTeuLigume

v o o

A8 LSD, ns= wana1siueg e lifdte @Ay nneads p=0.05, *=unnaeiueg9lded1Agyn19ata p <

Y [y

0.05, ** = = UANFNeAueg19lTE (3113] ﬂﬁ/ﬁ\‘iﬁﬂm p < 0.01

M13°99 6 NM3ATAULplureIIulInANEey 3, 6 Uay 9 HoU VBIAALNTIUID

Fruly AUty (el Aueilu (a.)
ATINS

Sueu 34, 6 . 9 q. U 3 q. 6 a. 9 a. UG 3 q. 6 a. 9 a.

laldide 13 17° 19 22 373 373 450 470 11.02 1152° 1318 14.78
134 14 17° 19 20° 397 405 383 428 1137 11.83° 1120 1228

144 13 15° 20 24° 365 375 367 445 1077 10.88™ 1263 15.17

146 13 177 19 19° 337 367 392 485 9.88 10.20° 1227 14.43
148 13 155 22 20° 330 337 404 413 998 1027° 1273 13.12
F-test ns ** ns ** ns ns ns ns ns * ns ns

CV.(%) 1032 745 18.07 1217 1619 1439 1785 1648 1139 927 19.15 23.58
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[ 1 v 1

NUBLNG: ANRREAIULLLIATTATNYIATUAULANA1 UN19EDR p < 0.05 WIBLUSBUWIEUIEY

o w a a o

38 LSD, ns= uananenueg1eliddudAyn1eain p=0.05, *=uana19iusg 19duud 1Ay

<

'
o v Aa

a0A p < 0.05, ** = LANANAUDYNLTLEAYBINNEDA p < 0.01

o

USmnameansdaiamualufuiuiinaenamiuszezina Tasdl 3 ideu wudr lunssuAsid
msUgnaneidololmian 148 fUTinaanasnnniingsiBau wirify 6.98 fadnu/ udil 6 Weu ndv
wuilunnssuisiviinurearedarmuniiutuunuiiasfosanas iszes 9 Wou nnnssuisuandng
fusgdlifidedfyn1eada (p20.05) wiilloifioutiuszey 6 Weu nuiiluiunuanannssuds
(3t 7) wansliFuinfnanngnseslearedaiinty Faiuannsonsaveaaldnarsufise,
mefulagaunsowusld 3 ¥ila fie

1) UjSenn1sgeduagaaiiafiu (Adsorption Reaction) TngaynAuesdiunifiumnadniiolu

3 ! a =) ! a a o 3 < a o P
ANINUBINDAABYA LYULIAULNULINNE BUNIYING LLﬁ%@aﬂlsﬁﬂ“U@ﬂmaﬂ Layasadlud llUi%"\ﬂW‘ﬂ']
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Tildide 8.91 8.14° 10.68° 9.64
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(Survival Rate) mamé’ﬂﬁﬁaﬁﬂﬂﬂgﬂ‘luﬁuﬁLLﬁaLLﬁq wazvdoulnsy (Pampolina et al., 1999)
desnidesidalalupeslssytnefiniiuinamn wansmermsunsaia vildindldmumuse
an1nuriaias wazesdinuliddnsnisiiulagdis 1-5 Whandnsund (Marx, 1972; Kikuchi et
al., 1999) Burgess et'al. (1993) wmaawgmsﬁa (inoculation) alalunadlsen vavma 16 lelan
(isolates) WifusugaAURa (Eucalyptus diversicolor F. Muell) UTmsn wuindesidelalunes
1591 L. laccata wae S. verrucosum SUsyavEnmlumsdieifiugasmoalesafiudu 4 fadndy
WoavleSa/Alansu luan wdAuniy
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Inlupeslsgeonfuegasisauuniiloy weanesa Ausdu nuna@ey waswaai@ey 11nNIsINieY
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NI9FTUUIIN (root diseases) (Marx, 1969a, 1969b) ﬁaasiwu%as%ﬁﬂmlmaﬂsm (Ectomycorrhiza)
W Winaglanmdes (Amanitahemibapha subsp. javanica), Winazlenuas (Amanita hemibapha

subsp. hemibapha), Winarlenvi1a (Amanita princeps Corner et Bas), WinldiBeas (Amanita
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vaginata (Bull. ex Fr.) Vitt), tinlaunaie (Amanita lepidella), \iaua (Russula lepida), L
Scleroderma aereolatum Fr., Lim Scleroderma neosaccadia, Ve Lactarius sp. LWag L9 0
Clavulina sp. Wiasuwimsewmiaie (Boletus edulis Bull.ex Fr.) (Rnaun waz @301, 2545; @1ins Lag

A, 2553)
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v Al & . . .
imm‘wqmﬂa Clavaria vermicularis
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Improving phosphorus use efficiency in mangosteen by microbes (2019-2020)
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pudFY) wag 9 ou w1 mslddenidelaluneslse uaznslatefanwazanewoaayinlid
UsmnunealeFamdudsslovilufuninniingsudsdu (17330 uay 208.45 fadnfu/Alansu
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Anseiviinueanesalulufis wuin mslddesdelaluneslsmiiviinameanesaenusluly
ainnsaisaug dlnaliunndsnnsladedelsluneslssuiuletinmazats uaznisld

Y

JeBinmazateveauiaiiesegiufes (szez 9 Weow) dmsuilesidudnisidisnveaiosluaesls
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Abstract

Because Mycorrhiza can absorb phosphorus dissolves phosphates to benefit plants.
Therefore, it was used to fix the condition of phosphorus residue in the soil of Mangosteen
garden. The objective of the research was to study the utilization of mycorrhiza and phosphate
soluble microorganisms to enhance the uptake of phosphorus in the soil of plants.

Experiments were conducted at the Eastern Economic Fruit Development Center,
Chanthaburi Province from October 2019 to September 2020. The experimental design was
RCB 8 treatments as following 1) Ectomycorrhiza (Clavaria vermicularis) inoculation 2)
Endomycorrhiza of Department of Agriculture inoculation 3) Phosphate solubilizing bio-
fertilizer of Department-Agriculture inoculation 4) EC+EN 5) EC+PBF 6) EN+PBF 7) EC+EN+PBF
and 8) without any mycorrhiza inoculation. Soil samples and mangosteen leaves were
collected before inoculation and analyzed as follows 1) the available phosphorus content,
soil pH and total phosphorus in the soil and 2) total phosphorus in plant. Then apply various
microorganisms according to those experimental designs. Soil samples mangosteen leaves
were collected and analyzed for various phosphorus content. Root samples were collected
to determine the root infection percentage of ectomycorrhiza and endomycorrhiza at 3, 6, 9
and 12 months. It was found that the application of mycorrhiza in all treatments at 3 months
had resulted in the available phosphorus content in the soil than the non-inoculation
treatment. At the 6 months, endomycorrhizal innoculation and three mixed inoculation

resulted in a higher useful phosphorus content than other methods (814.37 and 562.50 mg/kg,
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respectively). And at the 9 months, it was found that ectomycorrhiza inoculation and
application of phosphate solubilizing bio-fertilizer resulted in higher available phosphorus
content in soil than other methods (173.30 and 208.45 mg/kg, respectively). The total
phosphorus content in soil in all treatments was not statistically different (p>0.05. As for the
pH of the soil, all treatments were similar, which is approximately 4. But the phosphorus
content that the plants absorbed from the phosphorus content analysis of plant leaves, it
was found that the total phosphorus content in the leaves was higher than other treatments.
The results were not different from fertilization of ectomycorrhiza with dissolved bio-fertilizers
and only dissolved phosphate bio-fertilizer application (9 months). The percentage for the
root infection of both mycorrhiza during the rainy season, the root of the infection are greater
than during the dry season. And the amount of root entry of fungi ectomycorrhiza effectively
makes plants absorb phosphorus better, even with a smaller amount. But at the 12months,
the endometrial contamination was found in all treatment. For this reason, there may be no

significant differences in the phosphorus content (p>0.05);
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8 37232 cC 513.00 b 56.75 de  283.50
F-test x * ** ns
C.V. (%) 25.34 34.92 51.00 57.89
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7 4.25 cd 4.01 ¢ 4.23 4.39
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