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Abstracts

Study on pests; insects and mites of oil palm in Thailand. Conducting a survey to
collect data once a month, from October 2016 to September 2021, in the oil palm
plantation at the Chiangrai Horticulture Research Center, Chainat Field Crops Research
Center, Nong Khai Agricultural Research and Development Center, Ubon Ratchathani Field
Crops Research Center, Rayong Field Crops Research Center, Surat Thani Oil Palm Research
Center, and Krabi Oil Palm Research Center. Adoretus compressus Weber (rose beetle),
Oryctes rhinoceros (L) (coconut rhinoceros beetle), Cremastopsyche pendula Joannis (case
caterpillar), Hypomeces squamosus Fabricius (green weevil), rats and Mahasena corbetti Tam
(coconut case caterpillar) were found everywhere in oil palm plantations in Thailand. The
poisonous caterpillars was found at Nong Khai Agricultural Research and Development
Center, and Krabi Oil Palm Research Center. Coconut black headed caterpillar, Opisina
arenosella Walker was found at Ubon Ratchathani Field Crops Research Center, and Rayong
Field Crops Research Center. As for Darna furva Wileman (oil palm slug caterpillar) was
found a few number at the Ubon Ratchathani Field Crops Research Center, but found more
than that in oil palm plantations in Thung Rangsit, Suphanburi province and Sa Kaeo
province.

A study on the effects from the coconut rhinoceros beetle (CRB) from management
of the destructive of the oil palm trees in old oil palm plantation for the new planting of the
farmers. The experiment was conducted at the oil palm plantation of the farmers. From
October 2016 to November 2021. The test consist 5 methods with 4 plots/method, plot size
was 10 rai per plot, and 68 plants/plot were collected the data. The results from using
pheromone traps and counted the number of CRB were found the method; 50% of old oil
palm trees were destroyed by chopping 2 rows, leaving 2 rows apart, stacked in the plot was
found the least damage coconut leaves 890 lesions/4 plots, and farmers still have income
from old oil palm trees in the first 2-3 years before the newly planted oil palm produces
yield. As for the method of destroying the old oil palm 100% by trunk injection with
herbicides and let the trees die was found the most damage coconut leaves 11,652 lesions/4
plots and found throughout the data collection period.

The efficacy of insecticides against coconut black-headed caterpillar, Opisina
arenosella Walker by trunk injection was tested at Surat Thani Oil Palm Research Center,
Kanchanadit district, Surat Thani province between October 2016 and September 2018. The
experiment was designed in RCB with 10 treatments and 3 replications. The treatments were
the applications of imidacloprid 70% WG 10 ¢/plant, imidacloprid 10% w/v SL 30 ml/ plant,
fipronil 5 % w/v SC 30 ml/plant, dinotefuran 10% w/v SL 30 mU/plant, emamectin benzoate
5% WG 30 ¢/plant, emamectin benzoate 1.92% w/v EC | 50 ml/plant, emamectin benzoate
1.92% w /v EC Il 50 mU/plant, abamectin 1.8% w/v EC 50 ml/plant, acetamiprid 2.85% w/v
EC 50 mUplant, and water (Control) 50 ml per plant. The results indicated that the
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application of emamectin benzoate 1.92% w/v EC | 50 ml/plant, emamectin benzoate 1.92%
w/v EC Il 50 ml/plant, emamectin benzoate 5% WG 30 g/plant were the most efficacy after
application, 14 days at 100, 96.6 and 96.6%, respectively, and found the efficacy from 3 to
90 days at least In oil palm tree with a height of 8.5 meters to the tip of the leaf. All other
methods have low efficiency. Throughout the experiment, no symptoms of toxicity
(phytotoxicity) to oil palm were found from the insecticides used.

Efficacy of insecticides for controlling oil palm slug caterpillar (Darna furva Wileman)
in oil palm were conducted in oil palm field at Sam Roi Yot district Prachuap Khiri Khan
province and Wihan Daeng district Sara buri province between June 2018 - April 2019. Trial
design was RCB with 10 treatments and 4 replications. The 10 treatments were sprayed
flubendiamide 20%WG at 5¢/20l of water, chlorantraniliprole 5.17%SC at 20ml/20l of water,
fipronil 5%SC 30ml/20L of water, lufenuron 5% SC 20mU/20l of water, petroleum oil 83.9% EC
40ml/20l of water, emamectin benzoate 1.92% EC 20ml/20l of water, deltamethrin 3%EC
20ml/20L of water, BT 10,600 IU/mg 80ml/20L of water, etofenprox 20% EC 30ml/20l of water
and untreated control. For the result, both experiments provided consistent results. The
result indicated that the number of live larvae were significantly lower in all insecticides
treated plot as compared with untreated control excluding petroleum oil. The result show
that all of insecticides in both experiments excluding petroleum oil showed high efficacy
against oil palm slug caterpillar.

The susceptibilities of different oil palm varieties, hybrid varieties (Suratthani 1, 2, 5, 6,
7, 8, 9, hybrid varieties A, B, and C) to infestation by G. boninense for their reaction to the
growth and disease severity index (DSI) was investigated. The growth of oil palm seedlings
after 6 months post-inoculation (MPI) found that the highest oil palm fronds were obtained
from the varieties Suratthani 7 and 8, with 6.8 fronds/tree. The highest stem height and
diameter were observed in hybrid variety B at 82.19 and 2.20 centimeters, respectively. The
disease susceptible after 18 and 24 MPI were no significant differences in susceptibility
among the treatments, with susceptibility in the range of 35.42-70.83% and 41.67-70.83%,
respectively.

The study of fungal pathogens causing seed rot disease in oil palm seed production
aimed to identify the major fungal pathogens associated with seed rot disease, the location
of fungi on germinated seeds, and the risk of contamination processes by fungal pathogens.
The results revealed that five different fungal pathogens were identified, including Rhizopus
sp., Aspergillus sp., Penicillium sp., Fusarium sp., and Schizophyllum sp. Fusarium sp.
exhibited the maximum growth rate within 7 days, followed by Rhizopus sp., Aspergillus sp.,
and Schizophyllum sp., respectively, while the minimum growth rate was Penicillium sp. It
was found that Penicillium sp. grows on roots and shoots of germinated seeds, which is
different from other fungi that grow on the surface of the shell. Moreover, Schizophyllum sp.

was able to grow and develop into mushrooms on germinated seeds of oil palm. In addition,
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these fungal pathogens were found on the surfaces of seeds, roots, shoots, plugged pores,
and also found in germ pores. The risk of contamination by fungal pathogens was found at
every stage of oil palm seed production.

The effect of arbuscular mycorrhizal fungi (AMF) on growth and basal stem rot
disease suppression in oil palm was investigated. The growth and disease severity index (DSI)
of oil palm with and without supplies of AMF were evaluated. Oil palm seedlings showed no
significant difference in total bunch number, stem height, leaf area, and diameter after 30
MPI of supplying AMF. The disease susceptible after 24 MPI found that the minimum
susceptibility (9.38%) was shown at 5 grams of AMF, while the maximum susceptibility
(18.36%) was obtained without supplying AMF.

Study of oil palm disease in the lower Northeastern region; Ubon Ratchathani Srisaket
and Amnat Charoen during in 2017-2018. The survey was divided into 3 seasons; summer
(Feb-May) rainy (June-Sep) and winter (Oct-Jan). Collected from 60 farmer’s oil palm plots.
Isolated by tissue transplanting and test pathogenicity on oil palm seedling at the plant
pathology laboratory of the Ubon Ratchathani Field Crops Research Center. The result of
survey showed that algal leaf spot (Cephaleuros virescence) anthracnose (Glomerella sp.)
blight (Curvularia sp. And Pestalotiopsis sp.) Fruit rot (Lasiodiplodia theobromae) and top rot

(unknown caused disease).

Isolate, screen Streptomyces spp., and investicate the antifungal potential of the
crude extract from the selected Streptomyces strains for their antagonistic ability against G.
boninense was investigated. A total of 167 strains were obtained from oil palm rhizosphere
soil in southern Thailand. Based on the 16S rRNA gene sequence analysis indicated that the
selected strain was belonging to Streptomyces morookaense CWS5. Crude ethyl acetate
extract from Streptomyces morookaense CW5 were employed for their antifungal potential.
Crude ethyl acetate extract at 10 mg/ml exhibited the strongest growth inhibition of G.
boninense (100.00%)
The study on fungal pathogens causing leaf spot disease of oil palm seedlings in nurseries
and its control aimed to identify the major fungal pathogens associated with leaf spot
disease in order to determine a promising way of controlling those fungal pathogens. The
samples were obtained from 26 seedling plots. KOCH's postulation tested for pathogenicity,
identification based on sequence analysis from the ITS rDNA region indicated that Curvularia
sp. belonged to C. hawaiiensis and C. oryzae. Chemical control by fungicide was tested to
inhibit the growth of C. hawaiiensis and C. oryzae using the poisoned food technique. The
results demonstrated that difenoconazole with three concentrations (10, 100, and 1,000

ppm) exhibited the strongest growth inhibition of C. hawaiiensis and C. oryzae
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Abstracts

Study on pests; insects and mites of oil palm in Thailand. Conducting a survey to
collect data once a month, from October 2016 to September 2021, in the oil palm
plantation at the Chiangrai Horticulture Research Center, Chainat Field Crops Research
Center, Nong Khai Agricultural Research and Development Center, Ubon Ratchathani Field
Crops Research Center, Rayong Field Crops Research Center, Surat Thani Oil Palm Research
Center, and Krabi Qil Palm Research Center. Adoretus compressus Weber (rose beetle),
Oryctes rhinoceros (L) (coconut rhinoceros beetle), Cremastopsyche pendula Joannis (case
caterpillar), Hypomeces squamosus Fabricius (green weevil), rats and Mahasena corbetti Tam
(coconut case caterpillar) were found everywhere in oil palm plantations in Thailand. The
poisonous caterpillars was found at Nong Khai Agricultural Research and Development
Center, and Krabi Oil Palm Research Center. Coconut black headed caterpillar, Opisina
arenosella Walker was found at Ubon Ratchathani Field Crops Research Center, and Rayong
Field Crops Research Center. As for Darna furva Wileman (oil palm slug caterpillar) was

found a few number at the Ubon Ratchathani Field Crops Research Center, but found more
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than that in oil palm plantations in Thung Rangsit, Suphanburi province and Sa Kaeo
province.

A study on the effects from the coconut rhinoceros beetle (CRB) from management
of the destructive of the oil palm trees in old oil palm plantation for the new planting of the
farmers. The experiment was conducted at the oil palm plantation of the farmers. From
October 2016 to November 2021. The test consist 5 methods with 4 plots/method, plot size
was 10 rai per plot, and 68 plants/plot were collected the data. The results from using
pheromone traps and counted the number of CRB were found the method; 50% of old oil
palm trees were destroyed by chopping 2 rows, leaving 2 rows apart, stacked in the plot was
found the least damage coconut leaves 890 lesions/4 plots, and farmers still have income
from old oil palm trees in the first 2-3 years before the newly planted oil palm produces
yield. As for the method of destroying the old oil palm 100% by trunk injection with
herbicides and let the trees die was found the most damage coconut leaves 11,652 lesions/4
plots and found throughout the data collection period.

The efficacy of insecticides against coconut black-headed caterpillar, Opisina
arenosella Walker by trunk injection was tested at Surat Thani Oil Palm Research Center,
Kanchanadit district, Surat Thani province between October 2016 and September 2018. The
experiment was designed in RCB with 10 treatments and 3 replications. The treatments were
the applications of imidacloprid 70% WG 10 g/plant, imidacloprid 10% w/v SL 30 ml/ plant,
fipronil 5 % w/v SC 30 ml/plant, dinotefuran 10% w/v SL 30 ml/plant, emamectin benzoate
5% WG 30 ¢/plant, emamectin benzoate 1.92% w/v EC | 50 ml/plant, emamectin benzoate
1.92% w /v EC Il 50 mU/plant, abamectin 1.8% w/v EC 50 ml/plant, acetamiprid 2.85% w/v
EC 50 mUplant, and water (Control) 50 ml per plant. The results indicated that the
application of emamectin benzoate 1.92% w/v EC | 50 ml/plant, emamectin benzoate 1.92%
w/v EC Il 50 mU/plant, emamectin benzoate 5% WG 30 g/plant were the most efficacy after
application, 14 days at 100, 96.6 and 96.6%, respectively, and found the efficacy from 3 to
90 days at least In oil palm tree with a height of 8.5 meters to the tip of the leaf. All other
methods have low efficiency. Throughout the experiment, no symptoms of toxicity
(phytotoxicity) to oil palm were found from the insecticides used.

Efficacy of insecticides for controlling oil palm slug caterpillar (Darna furva Wileman)
in oil palm were conducted in oil palm field at Sam Roi Yot district Prachuap Khiri Khan
province and Wihan Daeng district Sara buri province between June 2018 - April 2019. Trial
design was RCB with 10 treatments and 4 replications. The 10 treatments were sprayed
flubendiamide 20%WG at 5¢/20l of water, chlorantraniliprole 5.17%SC at 20ml/20l of water,
fipronil 5%SC 30m/201 of water, lufenuron 5% SC 20ml/20L of water, petroleum oil 83.9% EC
40ml/20L of water, emamectin benzoate 1.92% EC 20m/20l of water, deltamethrin 3%EC
20ml/20L of water, BT 10,600 IU/mg 80ml/20L of water, etofenprox 20% EC 30ml/20l of water

and untreated control. For the result, both experiments provided consistent results. The
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result indicated that the number of live larvae were significantly lower in all insecticides
treated plot as compared with untreated control excluding petroleum oil. The result show
that all of insecticides in both experiments excluding petroleum oil showed high efficacy

against oil palm slug caterpillar.
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Wnswiuasuuusiieg Wgnidmanefidesnisunniign insgadesuiieswnannismuiives
azonsansudilvaasiu Uiilulueinia vieduduvesitvileguonidmnetiosdian annisszuinves
Angiiv wazirluidudeyalunisuuziinuasnslunisidenldliedngnies Yasnde uaxd
UsEananm
N1NUNIUITIUNTIY (UATemInegraanslidalusauluunida)

waasdngUEInis

Jagtunduisueeiiuiiugneenty Gamsugnluanmiuiifuandsiuiclugdamaniuay
FuiinmivesaRuvesiufiudazuia ﬁﬂwuﬁzwWLmeﬁmgﬁLﬁwﬁuﬁw WIFnA (2544) 18970 9
wiasdngUrdisuiaay 65 viin daeglu 23 29 Aididey Ae nquuuouiide 29 Limacodidae
$1uau 6 viin fsziRadrsanuidemennuiduindumnnou luilegdu nuoudasnifnlued
Psychidu %QLﬂSLﬂuﬂmww§uLLia1uUizL‘vmml,aL%ﬂﬁwé’qﬁmmﬁﬁmﬁwmmL?{&Jmalumémﬁwﬂu
quusslutsemnalng wazasd Lindcodidae dufungunuousiu 1wy nusuntiuug Mdsszuinlu
fufivgnirduthiuluneduresssmelne massyivlawssimuesiundiduthiudiauysal
wiaussagdwmalidulidinituinondndituuarlinandnilusasign winlddundriiiaaa
devmelagaimganlsauuamsefivainaisinlazdimadonisimuinisasyaulavesiunaiuidy

Wiy vinlisunandaanineias dulusnssema Mariau (2001) s1gauitnulsuasitaigunay

1%
o w

sl leun Tetranychus piercei wag Oligonychus plegas Tulsziwnadulaiil@y T. mexicanus wag
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O. bagdasaraini Tuawu3nls wag Woods (1968) 51891111 Lsuasluana Oligonychus nane
species yhaadsmelidundidininduegiesuuss S9eaudt lsunsnduelailidngsrsuea
1#un L3 wmes wazuiastnednla guundifuiiafeiifnadeuszansvedlannnidadou
oamgiinduamaliszansvesisanas ilauazans, 2552) linuindissnunsssuinvedls
upsivhaneUduihifulutssmalne Ssfonhnmsfnuguuilifuuastadonisssunn iilensnuny
Josuidnsoly

lupsenavuous Iy wuauntiwd (Dama furva Wileman) Faudsmeselidutingumn
fign Tagiamne asmEJﬂuLmamaﬂmauumuim q Tunala (mamua ARz, 2529; IANALAZIS
n%al, 2539) ﬂﬁ]wuwumiiwmwummu 8105 UAZASIAANA (2549) d1379N1998U1AVDINUDU
wiwnlulrduieiu Wunan 2 9 wudnfeuunsAuwUrLeusniign Tudmia yums gsvgdsnd
warnsed Midnnwasuifedmuinlulidudfuiidngsssudfiddy Ao unuidsunueu
Dolichogenidea parasae (Rohwer) d1sun1snnasulszansninvesasauuasdnuiu 5 ¥ia Tu
Astearuida nueuntiuululduin Ae Carbaryl, Lambda Cyhalothrin, Deltamethrin,
Chlorpyrifos wag Pirimiphos methyl wuinansiie 5 wia fiussansanlunisdesiufdavueund
win witinanszvudedngsssurAnasvuasiudouiflinaaeugann (auysaluasame, 2531; 23
WYLazAMY, 2551) wagdilinisldasenuuasdad a1ausnaie Ang BanNa uagatdy (1998) Anwnig
fiunnAnsveaseinuuas Monocrotophos way Methamidophos luthduisuildainisanansidn
SdudrmiunisnruaNmUeY Damna trima (Moore) WU3U3anmans Methamidophos fimuuuly
Uduisiuiimuduiusfusseriatuazsnsinasly @auusunaans Monocrotophos inuuuly

1%
o

Uraudhduiianuduiusiudnsinisldmituy nsndvazame (2529) 518931 n1siiiaiunlgn

o¥

Undinituinniy msssuiantnlussezusnudenaddmansugialdlussesnds Wy wusunti
w3 (Darna furva Wileman) yinaganuthduhiuveanuasnsluneld msszuialdifuauguuse
mﬂ%uimﬂLawwasméﬂmméqmﬂmémﬁwﬁuimyj 9
Tudszmmniaideinisvgnunulaglimnyhatesniin sildsusafiundsvenoiugaui
Uspannsau U w.A.2550 waidednsiafiud 30,000 lenmd wuin 26 Wesidud vosrdunnsiuids
lail¥nandn gniasusadavhans taadeuvtiiuisdne. 2508 fausadwianerduisiunsounqu
fiuft 46,000 Lene$ lulsemelneBuvenefiuiit e, 2531-40 Yag 65,000 15 aFuasu 25 T Tud
.. 2556 WuduluazBufinsduduiudugnneauny founii O we. 2531 Suivgnunduinsy
25,000-30,000 15 Aefsipaadgmiiduieaiu luunadeinisdansdudurdunitl Al uusiu
v tieanaraduillivzdensdlivesinausn Snsléilsluuluntsduasafisusaidums
Usziludszens Lwammsi’]amumﬂ@ﬂ'}ﬂszjmaﬂaiﬁuamjaﬁLﬁumwaumﬁmumumamumam
hifufigndu WieanUsinausernsvesiaaun dedusadvhassengouuda ndsndudunan
2 ¥ aedinavinliisauau suin uasiuinvemeaisanas rdnisduiuidinitudiausnas G
yhanglutiamdsandudi 10-30 (e uazazidihaiegeiigaluts 20 WWeu wdsanduvianesiu
i1 drndusfugnihatssenseuludig 21 Woundminugn agvilfnananunduisululusn
anasde 30 Wasiwud lunzndindissadinanedenen nandnazanas 10 Wosidud deen
gougnyinany 20-30 1Wesiius nandnazanas 6-8 1Wasidus A1 ET (Economic Threshold =3zfu
AumuLLuYessErnsAnsiivRidnudenhnslesiumdaielilvsynsdagiivfinuinags
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http://www.cabdirect.org/search.html?q=au%3A%22Ang+BanNa%22

faszdunrandome) vesdsusalutiduihifufio 10 Weddudvesuduiignidvhane vie 3-5 #/
ienang nsdanstugdlaeiulivsslosiainnismunulnedds nsldfudnilslinlunisdudisa
fhausa mafiufudnfilsluy uaznsdanssnsuissnintstanisugnuny endnideaduunas
vereiuguosiaun msldsuderdanuuuenduurdudituiida@uusiu sl Oryctes virus &
anzazasiun MeldtIniuisTs Bunmumnzantussuuinaineluauiduthiiy

wusuIdmgns11 Opisina arenosella Teansiyn1w183ngwin Coconut black-headed
caterpillar WWufiiienansiiu Wunsasdnsilnifinuszuiniaisusniia fsunedles fanta
UsyaruAstus iflevansl w.a. 2549-2550 uwiaswdailiinenusssrunisssuislulssmdlnean
fiou nmsduduteyanuin vueufiimgniiduuasfnsidfgyuesmeninlulszmaduife
waze3den wagdmunesuiamouriailu Sulafife Wouwnd Ssaauna Uifaniu uazuialde
naviaeiRaluszegfnuourinty nsasdnlefduueninnEesdasuuun waradsglueddy
yagmodsinfuluognieluglusd seuvhansluwd eladuiardnleviudiiadnaauasidndnud
ogneluglusd dnudiitinaty snudnedaedvuadnnidnudinadodng e duusuideiln
senanlvlvi azegvindulungu 1-2 Ju deuazdeluinfulunenin dnagnumueunaisauiain
Aueglulungninlufeatu wuiasuzninsuusduiiuiivgniminssnuAiius qaugisd
9 INaIvan ¥515731@ WYTUT 919435 uAsUsY Unusidl vays srees wasuedandalunin
nzfusenidoamile lnosvuinfefivnszgaundudu 9 ldud aralaun a1 madh Unduiu uarly
Unduhifuiivgnlndugniin matesturndanueuiadniinatsds WWud msldideuuaiizedariu ns
famslufivueusideianglumniia nisldtudnuasiidefide sminerdoinvnsaans Tag e,
Tnea wiau WRnvimeaesUdesutasiuazinudewd snnouasin 99 uns1AU-LwIBY 2554
wagnuuaudeuusmeuiiusyavinnganlunisauaumueuiim Tulssmaniadeeugindu
nsdifuaulililululaslovea Wodmdddutlostumdanuoufulutduisiu uaslasidouuag
vialmidessdina annsalidadraduunduiiuisdinmnduivissniinguessunluroana
(Corley, 2017) asUsziangaduvdadu 9 luduideiinismeassld Soluneem Fsluansazans
Us2naumeals Azadirachtin 3000 ppm $1ALAUAULEZNGI? mﬁamwsaﬁﬁuajmwﬁmlé’ﬂwiu 24 %31,
Usunamusuiaianategsiitedf dnadudinisasnnsiu dnuduasuwdusiiufetesas
Josfuusniinnusuiasiuinnia 120 Ju warliluiivdonzniouazdnysssuyid
(Shivashankar et al., 2000)

auysaluazAY (2530) MenuMsriumeiAiesuiuasasnendsuuuldusauiaiiia
vu1a 3/64 1 viuluszuutitien Snsinisuiu 20 Ans/l3 IsyAvsnmlunmstiostuiidanueumi
wngwuarinisgnydsvesmaadagiiufusininmsiuieieioseuiiuasasmonduuldusdiy
19 waziATessuiuATLUURLLATIYL AuysaluazaAte (2531) $18971UT NITHUAITE LIRS
Karate, supercorn, Baythroid, Lorsban wag Atabron Tiuszansninlunislesiunidnvuounii
winge Aefiadidusinismeveavuougendt 95 wWedidud July vidnAuardsnsal (2539) eey
TusasdrgUrduiiiuildanseusamnniign W vueunthun sosaanldun vuoufuluriadu
yuoUTUNENI1 Uadn Fausn wazua daulszamiadesilenuansiinuasnsliuiniian loun edes
yiuansuuugulenagnenda T8989 tn3essuiriuasaznendarialiusien ideeuinuams 2
AUy wialdussiuin niessuiruasarnendnuuusItut uasadosmuamstuuguin Wudy
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o £ 1 [ = i 3 gcf Y 1 1 & a a [ 1
VIANG (2544) 51897071 Laasdngivveaeninuazirauidudiulngilusinifediu asunneg
funanuddguavanudemesunsaintulimiouiu wiasngndAyvesrduindiuvasviia
I3 A o ¢ 8 w ' a & s . . ° a
JukuasiivhangluUrduindu Inganigngunueuiiide 196 Limacodidae 37n31uiu 16 ¥lia wu
U 6 aAsiUTEIRNTIEUIAYIAMUEsBLAU AN

Hagtuiimsusuusmaudangsmesansiosuidauadliniunalnnisesngniviieduma
Y83n1508Ng5 (Mode of Action 138 Site of Action) %ﬁﬂﬂﬁjmi% Insecticide Resistance Action
Committee (IRAC) Failimquszasdifiolinuasng ¥ndvinng dnimnisdaaduinuns uazgsnand
nwns Inrsuuzinsldarstesiuirdaunaiasls egnsiivszansamuasdedu Wunagnslunis
Famsaudumuresuasuaglsteastiostusidnuasdngi uenainiudatgtuilanaiadvia
Tl 9 Avunzdou sarastiuniduaransatinaniio Sereuinsdanuaniziazasevinves
wuasdngity vauwedtulianulasndesieuysd an1miinaey Lazdngsssuvd (qum, 2552) @mm
LazAME, 2555) 51891131015148@15 Emamectin benzoate 1.92 wWosidud EC (EC: Emulsifiable
Concentrate gaswdathdududu ) §ns1 30 faddns/du Tnsdaasdisduivssansnmiaatu
frdavmouitaiuzninliuuszana 3 dou uenainilanufiuandndlu uandenznin sty
mw%nﬁuﬁqa 8.6 w5 Wesdudsfinulutugndn 0.0017 ppm. sy 3n153nansieiidnadu
Juisnslmifinussgndlddmiutestuidauasiiviianglungnin s?fﬁ%ﬂﬁﬁlﬂu'i%ﬂmﬁaﬂiﬁé’f
ansfldruwans1amaiaive (Ecologm:al selectivity) Na11A0Y Bonvihanganizuuasfiunda
Aulufivmintdu Tedunsetesdounanin wwaadou wasuuamaninas sauvalinndissie
HNINLINA DY

52108UI5N159398  (Research Methodology)
Aanssudl 1 Feuasiaunisnmatiosiuidaunas Tsdagurdaningu
naaasd 1.1 Anwiuuas 13 dngfivurduidiuluussmdlng
dsitldlunisveaes

wuunesudITILNaAasYlln USunn LLazmmLﬁamﬂﬁumLmeé’i’mgU'}émﬁ'}ﬁuLMawﬁm
ndpsae3U aunsaliumIeE LA
WUULAEITNT1naDY

[y

dnmniouluwannduiituvesaudifeialitoum aqudideivaudoss quéide
uaziwuINIsInEnIueInY quiitefivliguanysid audidefivlisrees guditeurduintug
sun§dl guiideunduiniunssd wardnalumuidnnwnanslunnniavesussmelng
WUHUANIVeaR9
- hmsdsadeuar 1 afiluwlasdhturesnsivinaneesluiuiivesusazeude
- yimsdnalumuindinhsureanwnansluiiuiiniamie nanana aengiusen
aanziuan naay 4 Siacas 3 was ededeslas 3 ads daunalduaznianyu
pendsanile meay 8 Swinqas 3 ulas egheesdas 3 ade
- hmsdrrlaeiiusedn, deguiiteluduunain
- Ussiliuwesiudnisidiansuasilesidudnnudemeainsesrnanemuiuunesuves
wuas 15 dngUndaninsueenation 10% vesiiufidng

- P5TUUSUUULAITINY
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- dhandesluesu fifiionsamingsssuminsdifuunltuimudngsssued
- (hufinfunanivhmsdsanarenmndaratuduivsluguds dus
wUsziung
wuasiuly Wy vueusu denratu wueulasnidn nueuUaenlug uuasreuves lng
Uszifiuannseyiangliinaieamnenignlutesnuniolsiny o Widudwaudlunsduiign
yhaneweriian uazUsziduedidudnisidiiate wWesidudmnudemevedy liuszidiuainlud
gnviane TasAnanfudlusiesudu 100 % waglisudulasazBentag 1-10% ndntdudii
10% Alvsziiuuuuninglefiutudias 5%
wasfniugen Wy fausa Ussidulaedmusesyiangliinaiemuisnignludesny
visoliny drudrnuliiusesganeiimaluvdeddunastiusuumsiiniund litusesii
wyfanzane lnesesvhangliviiasemnenignludeany visliny S1urunzareillaude
Tidunnngatsifisesin wifisadniosfiu, Tudiwiungaefmun Woddudeundsneli
UszidusosvhaisAnainsiuauiiuiiianzatsienun 1 vzats Andu 100% wazuszidudianis
yhanetutisas 5%
yyfinddu TaeUszidiuansesshane sieesinengnlutesmy vielinu wWesidusday
Aevnevesiu Tisudumuaiuguussvessesyhanedsd
A = fisefndntosuaniuen
B = fiseeinduiely

D

v a

C = fseunnnuitolunadlinne

D

[y v

D = fispeinvinfuUldume

v
= 14 v A

JUNNUaua A9l

Y
= 1%

1. ﬁ’um%agammLLUU‘V\I@%@Jﬂﬁé{’ﬁwﬁ’mgmémfwﬁu Aouay 1 ads
2. lunsainidurialmiifushethsdsduunvia
3. tuinfunaiivhmsdsauargumginnutuduinglugugaiun
anuihnsnaassifiudoya
AugIdediglsdeum gudidefivaiudessty Audidouasimuin1sinensnuesany

1%
o w

fa v A 1 = fa v A 1 fa o 6 6 = fa o I3 go/ CY)
AudIdeivlsauasysid audidenvlssvees audideurduiiduasugiond audideurduungdu
syl sepzafaiiunis Sud 2560 duan 2564
a = ax o ° P ¢ % w A a P2 't

AISNAAIN 1.2 ﬂm:nwanswummsmiaﬂmimmamumaumuﬂuwummwaﬂgnﬂ'namau
T
Aanlaglun1sveans

AUV NUNT VDN YATATIUIINIANTEY  TSTUULAZOINUANTH IS IUUNS DULALYIU
wuuesularaUnsaldufinteya
LUUNISINY -
aa o a < v vV b4 L3 q°/ L} aa aa 1 v
Fnsaiua udeyanisausudiduinduveanlannynsns 5 38 3ar 4 uUas wasagetetey
10 15 IneAnvdnniuasurdunsuniinnsauauns 5 35
AN 1 vihaeduUrdudndunn 100% Tagdunassedlulad
AN 2 vhangsuUauUnduA 50% Tagdu 2 ko LU 2 ka7 Nagdluwlad
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| 3 yhaneduthduisiun 1009% Tnednansidntuits Uaselsdudume
| 4 yhaneduthduisiun 50% Taednansidntuite 2 wa 1By 2 wna Uaeslvdudume
| 5 Ugnunuisrlavhaneduldurindu

i1 5 Fudsnvhaneduiiifagsgnuidalvinauwu Mefudndsusaiiio monitor 3ag 10
1s/fudn EumadudnillsTuundaihatesu wasuillsluunn 2-3 deu deillostu 2T T4 3, 4, 5
YUNNAULENIEINAILLTA
WUHTANIVRADS

LaaﬂLLanmammmummiamumaﬂaﬂLmu amauaau,ﬂaaau 1013 Fndaderusniilsluy

Imammaqmﬂwumu 3 ums Bufenasausiinisduduiitsunseiandedudy 2 9 wWasuillsTuy
2 -3 founds
Fadaslunisindasudnillsuuusasulamaaes

* o+ T ™ . T . ™ .
. T T T .

r . T T . T T
T . T T . T

* T T . A T .
T . T ™ . T .

* T . T p T . T
T r.@ T _ T
R S AC S S
™ . b A ™ . T
T . T T . T . T .
™ T ™ . T
* T r . T T
ro r v
T T Ty T T

5

u
9]
%
n
%)
]

FupouuariBmslumaiudeya
1. iudeyadunudsusaidiouasads Suuiun usnine
2. ffusesvihaelminndausaifouazade
3. U4 3, 4 uay 5 GuiindemendudefiliauysainiegniinasaindausauasUTumanan
4. Juindeyasunulunsvhaesuni uaznislesiumdaniusaluusagnssuis
anuihnmsnaass/futoya
AudideUduinduaen i Smiansed svezanidiiiums Budu 2560 Auan 2564
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n1sNnaasi 1.3 nageulszansnmasiaddtenisaadngduiiadesiuisavuauiam
Zaitlalunisnaass
aunsal
1. wasurdutaty 918 8 U 91uu 1,100 diluituit 50 1 fuwauazanuadindiaesiu
2. &5iAdl

imidacloprid 70% WG §n31 10 nSw/dw/ah 30 faddns
imidacloprid 10% w/v SL 9m31 30 addna/au
fipronil 5 % w/v SC 9931 30 Uaddns/mu
dinotefuran 10% w/v SL 9m31 30 Hadans/Au
emamectin benzoate 5% WG S 30 nSw/duah 30 Jadans
emamectin benzoate 1.92% w/v EC | %31 50 Jaaans/au
emamectin benzoate 1.92% w/v EC Il 8%51 50 Jaaans/au
abamectin 1.8% w/v EC 9n31 50 Hadans/mu
acetamiprid 2.85% w/v EC 8m31 50 Naddns/fu

lafldanssiuaay/ian

3. 1A0uEdAU Aonai 6 VU

a. gunsalas nan wazdaans 1iuA nszuenms nszuenanen 50 Jadans Tuin

5. gunsaifanugs sudewmduarihiundedy

6. Authifu \Wonvhs geflosna FDnayn uazmaongan

FBendurm/suneunsife

L. navedeulszniamvesanssiiiasiaeisnisasdiu (Trunk injection) ngldanss
uuasuazsziiunanieds bioassays 1MUHLUNTNARDILUY RCB fiavun 10 N335 3 61 41
ag 2 fu feil lngdeasuihadifugeniiuAulszain 0.8 - 1 wns Ingldinienatznen
aiuunn 6 yu 2 3 asedudy Fndseanm 10 - 12 wufung niduudaliiuiituge
wielriansuansusyansnmlaa

2. vagouanuduiiy Msldasusaznssads §e3d bioassays 2MUNULUY CRD Tiamaa 10
n39u33 3 %1

3. faluthduihduninuuameasodutunoudl 1 Paenarmsaiu /nanaslu damsluen
Uszanm 5 wuiiuns 1dly arunnass wdudesvusuiimildsunisidssweietugl
viomnans Mfvauaziofedfulivueuts 3 - 4 917 1.5 wufluns 2uveaes az 10 6
Ne-ilureluinis gaumgiivies Jufinduiuvueumeluudaznssuis vasdeslvivueu
Aulutduhifud 24 48 uax 72 Falus

LAALADIUN

[ v
o o fa o (3

wlasUraudnduaud ITourauindugsugsonll svevnafaniunis Sudu 2560 duge

Y

2561
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nMsveaesd 1.4 nadaulsransamansdesiumsauuauniuunluurdutinsiu
Faildlunnsvnans
1. wlasduniiy
2. iseuinuasarnendwuUldusssuiUssneuidauuunsienans
3. @1snnannuas flubendiamide 20% WG, lufenuron 5% EC, fipronil 5% SC,
etofenprox 20% EC, petroleum oil 83.9% EC, deltamethrin 3% EC, BT 10,6000
IU/mg, emamectin benzoate 1.92% EC iagchlorantraniliprole 20% EC
asdulu
aunsalingamad, Farududunivg, Tnnnuiiauuazinidunm
yawualazgUnTaiaun

Ehlaar!
MUALANSNABILUU RCB $11a% 4 91 3 10 n3uida el
1 flubendiamide 20% WG §n31 5 nfusieth 20 Ans
2 chlorantraniliprole 5.17% SC Sas1 20 fiadanssieti 20 Ans
3 fipronil 5% SC S 30 Jadansrern 20 ans
4 \ufenuron 5% EC §as1 20 adansreri 20 ans
5 petroleum oil 83.9% EC S 40 Taaamsrern 20 ans
6 emamectin benzoate 1.92% EC S 20 fiadanseern 20 Ans
7 deltamethrin 3% EC §a31 20 Tadansdern 20 ans
8 BT 10,600 IU/mg S 80 adamsrer 20 ans
9 etofenprox 20% EC S 30 Jadansrern 20 ans
10 lainuens

WUHTRNWIE

fufiunislulidiningueny 2 - 4 9 Tasvhnismeaosianua 10 n33033 4 41 (G1ag 2 f)
FUINSHLE S RNTSNI TN Tngldeifignsmiu 5 ans/du denunsszuinveanuey
wiwadnauelas Ingnoun1snuaIsNaaesazyiInIsnsIatius IR UaUnT WL finaslu
Undu $1uru 4 fiAmeseunsaa wazvhnsHuaTAaouIilonUNITEUIRTe LB UNTIININN TN
20 faiennslu wazyedesmaneliiletiug s duiundeniswuans vnnswuasnaausae
Lﬂ%@ﬂﬂuﬁv\l‘uﬁ’lﬂmuLLiﬂﬁu‘l:!g’lqii (high pressure pump sprayer) ﬁamwamuqmmé’uﬁ 1PevinnIg
viuseUNIIY 1 59U nenemmanidssiiensliaulinnfigadieliliasessansmnasuusagiu vs
ANTNUAN ST UL U UMT UM ST AU PL ANV anSuans 3,5, 7,
10 uway 14 Ju ﬂﬁa;ﬂaﬁlﬁlﬂﬁmew‘haiﬁmqaaaﬁmmzam
Lawazanudl

ffunsaaesiulasinduingiureununsns o.aufossen 2.UsUASIUS striaieu
dnu1gy - ASNYIAU 2560 wagvinsnaaesi futasuduihduresnuasng o dmsung 2.858Y3
FERINUADUTUIAL — LU 2561
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NaN15398 (Results)uazaiiusiemna (Discussion)

Aonssudl 1 FWeuasiaunisnmatlesiuidauuas Tsdagurdanindu
nsnaaasii 1.1 Anwiuuad 13 dngfietrdniduluyssmelng

Mnnsdnafutoyadngidnimiluameassquiidefivawdessennion wu
sanranudviateunlul 2560 wavsuinau 2561 - fiuian 2562 wWesidudmnudsmetesnin
2% waghinusesyiargluddeun numawsaiinianelut 2560 seeviansadluiiounguniny way
figuiau 76.6% uaz 33.3% wasnusesviatednianieslul 2561 uaz 2562 wasmelulud 2563-
2564 Tur13 3 Jusnvasmaiiudeyanunisdwiansvemueudasnidnidntios usntuluieu
furmn - fugieu 2563 Anusesyhareununndu wiesifuiniud@emedesnit 1% wuses
yhansvesvueuvaeningjifisadntosluudasl ludounuaiius 2563 wusesviareanniuununn
Funsndsndufimely wyanzaedwimeroutiannasonninfuieys wegnuedidusia
detoandn 5% vawieu wazdumudmusulasnlngiesidudanudemeiinnuduiusiuuiuia
‘13mw,t,azqmmﬁ (Panm 1.1-1)

95
90
85
80

%3aevhatelaz Y%A uLde Y
i
S

% ‘ '
20
e A A
g "EVA\ lA ’AL A’L N N ““ —A

0 12 2 4 6 8 1012 2 4 6 & 1012 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8

D—

N e —

2560 2561 2562 2563 2564
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benzoate 5% WG 30 n3usiosu nusuiimuzninaeiadogean 79.7 75.7 uaz 51.8 1Wesidus
ANEIAU Luaneineeadia watannIazkansensatfegaiitudAgyiunnnssuis

ndsnaeuiastgndniulutdaiai 72 Filus nuesifudnismevemueuias
ugnd1uade 0 - 86.4 Wasidud lnenssudtianzdnans emamectin benzoate 1.92% w/v EC | 50
1addnssoml emamectin benzoate 1.92% w/v EC Il 50 1ad8n5A96U Lag emamectin
benzoate 5% WG 30 n$usiofu nuesiduinismevemusuiimuzniiedeggn 86.4 79.1
way 66.3 lWesidud muaiu lluansamneadd winnnniuazunnaansadfegrefideddaiumn
N331735
n1snsranuluiuRauznig

naeani1snaasdlinueinisilufivaeusniig (phytotoxicity) a1nanseinwuasditdlunis
NAADY
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A191991 1.3-1 8RTINTAYVDIRUBUIIANLNIY (%) UAINTNAFDUUTEEANENINVBIETRLNAIAIETT bioassays Inan1sanlulrduinguanaualasunis

' v
) fa o/

1918 ARE TR MNAATIENUAIUNTINTT udIFoUIaudtugTug$5 T 0.0 1audus 2451995571

Y

¢ < (3 v o v
LWasLguUnNITANEYBINUBUNIATNSWII (%)

an351(NSUNID

. o WARNZANENT 3 TU PAURNZANETT 7 U NANUNZRAE1T 14 U RAURNZANETT 30 U WAR1ZRAE1T 60 U WANR1ZAAET 90 WU
n554735 fadansne 7 .
&) nasanuuaunuluUranungiu (F21u9)
24 48 T2 24 48 T2 24 48 T2 24 48 T2 24 48 T2 24 48 T2
Imida.£70% WG 10 0d¢ 52d  102cd  0d  19d  52d  od od od - 19d. 19d  1.9d 0d od  34d  od od 1.9d
Imida.10% SL 30 od od od od od 34d 19d 52d 130d  0od  19d 74d  19d 19d 74d  19d  19d  4.8d
Fipronil 5 % SC 30 od od od 34d  62cd 754 0d od od od  19d  1.9d od od od 0d od  11.3d
Dino. 10% SL 30 od 94cd  348c  0d  17dcd  2lcd  0d  19d  452c 34d  74d  162cd  0d  52d  74d  52d  52d  12.9d
Erna.¥ 5% WG 30 1.9d 464c  86.4ab  424c  554c  930ab  620c ~783b  966a 620c 727cb 76.1b  465c 59.2c 89.8ab 130d  51.8c  66.3c
Erna. 1.92% EC | 50 od 365c  660c  627c 862ab 100a  660c. 855b  100a  79.7b 89.8ab 96.6a T728cb 832b 86.6ab 486c  79.7b  86.4ab
Ema 1.92% EC I 50 od 465c  89.8ab 94cd  663c  96.6a  30.6c 824b  96.6a 59.2c 932ab 932ab  554c  69.0c  797b  632c 757cb  79.1b
Aba.” 1.8% EC 50 od 19d  34d od od 19d " od od 130d od  19d 19d  od od  19d  od 0d od
Ace. 2.85% EC 50 od od 1.9d od  19d © 19d  19d 94cd 155¢d od  34d  62d  0d od od  52d 74d  14.8cd
duvdn 50 od od od od od 0d od od od od od od od od od od od od
v % 57.77%Y  42.18% 30.20% 50.0% -~ 50.0% 40.0% 40.0% 30.0% 30.0% 40.0% 30.0% 30.0% 20.0% 30.0% 30.0% 50.0% 30.0%  40.0%

= Imidacloprid

% Dinotefuran

¥ Emamectin benzoate
“ Abamectin

¥ Acetamiprid
6/

aad o =

favNuAednusietunselilifsnuslusmiazanus luiianuuanaeiun1e@dfinseauanudasiu 95% tne3s DMRT

¢

“ Weanndeyaiianuudsusiugs Jaldgnudasandae square root X+0.5 fawiAseiHameaia
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ANSNAABIN 1.4 NAFIUUSLANSAINEITUBINUNIIANUBUNTINLLUL TLUIA UL
n1snaaesil 1 (flquigu - NsngIAN 2560)
AMUIUNUDUNRUILUD (157197 1)

founusmMAaee wusiuvesmueuntiun lunnnssuisindsegsening deunuanse
LUASNUNUDUNRTLILIITENINN 21.81 - 29.94 Faeani19lu TAULANAISNINETRATERINNTIUAT B9
AATITOYATIUIUYDIMUBUNT LIV INUANTAIEIT Analysis of Covariance

WaTHUENT 3 U WUINnTINIBATNsTILasEuLas NurUeUnTIRTIuIY 0 - 21.56
fsiondlu nnssuAsRTnsvivassulaseniiunsAsiuasie petroleum oil 83.9% EC §751
40 fiadanssior 20 Ans wavide BT 10,6000 IU/mg 9931 80 fladanssiotn 20 ans nurueunt
wiade 0 - 9.50 dasevnslu JetfosniuazuansivesnelituddymeadntunssudFlinuans Anu
MuBUNTLINT NI 21.94 dsenisly wasdowSeudiouseninanssuisivuansduuainud
39138 NUETSe deltamethrin 3% EC 8n31 20 Haddnssern 20 An3 wavans etofenprox 20%
EC 831 30 fadanssoti 20 dns wusiuumuoumiwntosfiandelinuias ddliunndronsada
FunssuEinuasauaas flubendiamide 20% WG $751 5 ndusati 20 8¢9, chlorantraniliprole
20% EC 8051 20 Hadansrenn 20 ans, fipronil 5% SC 8931 30 finddnssiorn 20 Ans uazans
emamectin benzoate 1.92% EC §731 20 fadanssieya 20 403 FenusuiunueuniuLaae
0.94, 0.25, 0.31 oz 1.88 AMN1NIU AINAIAU WANBENITLazLANANDY1slTyd1AYN1adAnuy
n5suIaAviuaNsaiuLas lufenuron 5% EC $Msn 20 dadamssioun 20 ans, petroleum oil 83.9%
EC waz BT 10,6000 1U/mg AINUS1uIunuauniiiuuade 9.50, 20.81 way 21.56 fasenialy
RN

waaiuans 5 Ju wuimnnssusadinisriuatssulas wurueuvtiuaagiuIy 0 - 12.81
gsiemaly ynnssuAsidinsmiuasauuaseniiunssisnuasie petroleum oil 83.9% EC 8751
40 fadanssioth 20 Ans NuMLBLNTWIWRAY 0 - 2.88 Fasensly Semunueuntuas uulos
N uazuananseEslitddynadftunssyislivuans Anurueuntwndiuiy 15.88 fasen
Tu wazfleiFoudiouseninanssudsinuansawuaanuiinssudsnuanséae chlorantraniliprole
20% EC §n51 20 fladansioth 20 ans, fipronil 5% SC 9n31 30 fladanssioth 20 8»3, emamectin
benzoate 1.92% EC §n31 20 fadanssiern 20 A3, deltamethrin 3% EC $51 20 fiadanssiot
20 Am3 Warans etofenprox 20% EC 8031 30 dadansseun 20 ans nushurunueunt e
figndelinuias Fsliunnsransaddafunssisivuaissiunas flubendiamide 20% WG §m%1 5
n¥usiern 20 A3 waz lufenuron 5% EC 8m31 20 fiadamsretn 20 Ansdemusiurunueunun
18y 0.13 way 0.38 frenslu mud iy uitosniuazuandsegadfoddyneaditunssuisi
WUAIT9LUAY petroleum oil 83.9% EC wag BT 10,6000 1U/mg 9931 80 fladansrann 20 305 7
NUSTILUVURUTT LI eAY 12.81 uay 2.88 dasevndlu audy

waswiuans 7 Ju nuimnnssuAsiinisviuansaiuuas wureuvtuang I 0 - 9.13 6

ovnalu ynssuAsTinswuassusasentiunsASHuasie petroleum oil 83.9% EC 8791 40

9
1a8an5MADUN 20 3RS WUNUBUNTLILUIRAY 0 — 1.94 FIRNI9IU FINUNRUBUNLILLITUIULDENIN
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aa v

wazuanansegaliteddyviadatunssuislanuans AnunueuntiuiisiuIu 8.56 darenislu
wailawSuiisuseninanssudifiviuansenuuamuinngsuisnuansiie flubendiamide 20% WG
§n371 5 n3ustetin 20 Ans, chlorantraniliprole 20% EC §n31 20 fadanssietin 20 ans, fipronil 5%
SC $m51 30 fladanseet 20 8m3, @15 emamectin benzoate 1.92% EC 8#51 20 fadansretn 20
ams, deltamethrin 3% EC 8051 20 fladdnseetin 20 a5 uazans etofenprox 20% EC 87131 30
fedansdoth 20 Ans nudwrurueuniuntesiianfolinuias Feliunndrmnaadftunssaisd
Wuansguaas lufenuron 5% EC §ms1 20 fadanseer 20 Ansdeanusiuumusuninuuade 0.25
Farenidlu witesninuavunnssegeliduddynadfitunssudsfinuaiseaiuuas petroleum ol
83.9% EC wag BT 10,6000 1U/mg 8731 80 fladanssior 20 dns Ainusvrunusuntuiede
9.13 way 1.94 fson1slu muaau

wdaiuans 10 Yu nuimanssuAsidinswuaseiuas nuvueuntuaIgIuIY 0 - 9.50
fsiemaly ynnssuAsidnsmiuasausasentiunssaisiuasiie petroleum oil 83.9% EC 8751
40 fadansreri 20 ans NurueUMTLLLEA 0 - 1.44 fasemslu Famunueuntunswaulos
niuazuanAsegsliveddmeaintunssiTlinuans Anuvueuntiuiniiuiu 8.50 fsenisly
warlawSouiisuseninanssudiiviuansenuuamuiingsuisnuasiie. flubendiamide 20% WG
§n31 5 nSuseLn 20 8¢9, chlorantraniliprole 20% EC 89131 20 flaaanseet 20 a3, fipronil 5%
SC §m1 30 dadansreri 20 Ans, @15 emamectin benzoate 1.92% EC $as1 20 fadamsseri 20
am3, deltamethrin 3% EC §31 20 dadansrati 20 ans WaZE1s etofenprox 20% EC 87131 30
fiaddnsder 20 Ans wudwaunueuntiusntesiigafelinuias vliunnermneaditunssisi
WugsELLas lufenuron 5% EC 8031 20 Sadanssiern 20 Ans waz BT 10,6000 IU/me §n31 80
fadanssieri 20 ans FemusaUMUBUTLINWAY 0.13 uay 1.44 fafhsomslu muddu uides
nuazuane1eg1iTeddynisadAftunssuisTinuanssuuas petroleum oil 83.9% EC finu
Frunumeunt ks 9.50 drenisly

wdaiuans 14 Su nuimnnssuAsidinsruaiseiuias nuvueuntuaIgILIu 0 - 3.19
fhsiemsly ynnssuAsiinsmiuaseuuaseniunssiswuasiie petroleum oil 83.9% EC 8791
40 fadansreri 20 Ans NuRLBUMTLLIRAS 0 — 0.19 fasemslu Famunueuniunswaulos
niuazuanAsegaiifeddmeaaniunssiTlinuans Anuvueunthuindiuiy 3.75 fsensly
wailowSuiisuseninanssudsfinuanseuuamuinngsiisnuansiie flubendiamide 20% WG
S 5 ndusteth 20 Ans, chlorantraniliprole 20% EC 90131 20 fadansretn 20 ans, fipronil 5%
SC §m1 30 fadansreri 20 Ans, a15 emamectin benzoate 1.92% EC $as1 20 fadamsseri 20
am95, deltamethrin 3% EC 831 20 fladdnssown 20 8m9, lufenuron 5% EC 90151 20 1addnsne
1 20 Am5 wavens etofenprox 20% EC 80131 30 fiadanssiath 20 ans WU UVUEUMTLITeY
ﬁqmﬁ@”l,aiwmaﬂ FelalumnsneneanRfunssudsinuansanulas BT 10,6000 IU/mg 97131 80 Liaddns
st 20 a3 TenUTUIUMUBUMTLLLREY 0.19 fsemaly WALDENILAZUANAIDE19TTYE ATy
NaEBRARUNTIUIETNUANSHIMLAT petroleum oil 83.9% EC Ainus uaumueuntiuaie 3.19 &1
AOYNGLU
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A19199 1.4-1 UIUVDINUB UL UL AMNAEaUUSEENTAINVDIEITAIALLET N 8.8 10508800 9.U5¥2UAITUS ( HANISNAaBIY 2560)

N335 9NN Aadedununueunugg (Fi/mslu)
(1@ / ¥ 20 Ams) NAINUET

NOUNUATT 39U 59U 77U 10 u 14 Yu
1. flubendiamide 20% WG 5 28.31 ab" 0.94 a 0.13 a 0.00 a 0.00 a 0.00 a
2. chlorantraniliprole 5.17% SC 20 23.38 ab 0.25a 0.00 a 0.00 a 0.00 a 0.00 a
3. fipronil 5% SC 30 29.00 b 0.31 a 0.00 a 0.00 a 0.00 a 0.00 a
4. lufenuron 5% EC 20 24.00 ab 950 b 0.38 a 0.25a 0.13 a 0.00 a
5. petroleum oil 83.9% EC 40 24.25 ab 20.81 c 1281 ¢ 9.13 ¢ 950 b 3.19b
6. emamectin benzoate 1.92% EC 20 23.88 ab 1.88 a 0.00 a 0.00 a 0.00 a 0.00 a
7. deltamethrin 3% EC 20 2181 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a
8. BT 10,6000 1U/mg 80 29.13 b 21.56 ¢ 288 b 1.94 b 1.44 3 0.19 a
9. etofenprox 20% EC 30 29.94 b 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a
10. control - 24.44 ab 21.94 c 15.88 d 8.56 ¢ 850 b 375b
CV (%) - 17.76 66.41 68.78 57.06 58.34 37.85

Y adsfinusednesimilounuluaausimnediy lunnanan1atfnseeuanutiotiu 95% AAs1eilag3s DMRT
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mManaaasi 2 @uiey - wwey 2561)
SRV (151971 2)

fouwusImMAaes nudunvesueuriu luynnsnitiedsegszning neuriuaisai
WUAINUNUBUNUILNITENING 67.13 — 78.88 Aaman1alu luunananan1saifseninenssuis 3
AATITOYATIUIUYDINUDUNT UL IMANUANTAIETT Analysis of Variance

wEWUENT 3 YU NUImnnsINIsATinsriuarssunas wurueuniiuandiuiu 025 -
40.75 Fasennsly Setfesniuarunnaegnefitodfyvnsadatunssuislinuans Anunueunii
WS 51.38 Fasen1dlu wanileUSeuiieuseninanssuisinuansgwuasmuinngsuisnuans
#18 etofenprox 20% EC §a31 30 faddnsseyin 20 dns wushurunueuntunliosdian dewy
SruaunUeUnNTLuade 0.25 fsenislu Felduansiamiadffunssudsinuasaiwuas
flubendiamide 20% WG 831 5 n¥asienn 20 8m3, chlorantraniliprole 20% EC 87151 20 4adans
ROt 20 ans, fipronil 5% SC 9M131 30 faadnssenn 20 8%5, emamectin benzoate 1.92% EC
§n51 20 fiaadnsseth 20 Ans uazans deltamethrin 3% EC §m51 20 fiadanssetn 20 ans Femu
ST ILLIRAY 2.75, 1.50, 1.50, 4.75 wag 0.50 fadeni1sly audifu uatesnituas
LANANNEaRAUNTTUIT AN UAI TR LA Lufenuron 5% EC é’mw 20 fladanssietn 20 ans,
petroleum oil 83.9% EC 90131 40 maaammam 20 dn5 way LGU’e) BT 10,6000 1U/mg 80131 80
fadanssiotn 20 ans wwumu’;wuawummmaa 18.88, 40.75 uag 29.88 Mman19lu aua1fu

NAINUET 5 W Wmmﬂmimsmumiwuaﬁm%maq WUNUDUNTUIULUITIUIU O — 31.25
Fasennelu Fateunituazuanansegnadited Auynisadndunssuidlinuas Anunueuntiugg
$ruau 46.88 fasienelu wasileUTeuifisuseninanssudsiinuaseanulamuInng sl Suuanseae
etofenprox 20% EC 8m51 30 fiadAnssenii 20 Ans wustunumusunihundesiigafolinuias g
TaiuAnsAensaBAfUNTINIITvuaI5eLIas flubendiamide 20% WG §m31 5 nfusatn 20 ans,
chlorantraniliprole 20% EC 95131 20 fladansrern 20 ans, fipronil 5% SC 90131 30 fiadanserin
20 @m9, lufenuron 5% EC 8751 20 fladansroin 20 am3, emamectin benzoate 1.92% EC #1351
20 fladdnsret 20 8»9, deltamethrin 3% EC 9%151 20 fladanssiayn 20 Ans uaziie BT 10,6000
IU/me $751 80 fadanssion 20 ans Fenusiurunueuvtiuuade 0.75, 0.25, 0.25, 1.50, 1.25,
0.13 wag 2.13 fsensly My uitesniuazunneegnsditoddnynisadftunssuisany
a139uuad petroleum oil 83.9% EC 97131 40 faaanssieri 20 ans inusauvueuniuwade
31.25 @menslu

wdaiuans 7 Ju wuimnnssuAsadinisriuaiseiuuas nurueuniuang L 0 - 29.13

Y (%

19917910 FITUNINLALWANAIIDE TN NAUNIEDANUNTTUAT LN UAT NWUNUBUNUNLIY

o

F1UIU 48.56 AN wazkllalS8ULIEUTEMINNTSUITNNUANTUILLAINUINNTTUITNUE1TA2E
flubendiamide 20% WG 8031 5 nFusoun 20 an3, chlorantraniliprole 20% EC 99191 20 Uaddns

#ou1 20 ang, fipronil 5% SC 99151 30 Aadan360U1 20 87T, emamectin benzoate 1.92% EC
9M51 20 daaansneun 20 an, deltamethrin 3% EC 9751 20 4adansnoun 20 85 WaLdIS

etofenprox 20% EC 8031 30 faddnsdou 20 G405 nuiwiunueuniwtssfianfelinuiay o

1

lakanAnan19@dAnuNsSUAITANUANTELNAS lufenuron 5% EC 8751 20 Jadansfaui 20 ans way
\@® BT 10,6000 IU/mg 8m51 80 Jaddnsfau 20 8T FINUINUIUNUBUNTILLIREAY 2.46 LAy
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1.44 ffen9lu AIUEIRU LAtBENILAZLANAIRENHTEE AN NaBRAUNTINITNNUANTALNA
petroleum oil 83.9% EC 8751 40 Hadans6ioul 20 80T INUTIUIUNUDURLILLALEAY 29.13 AR
RN

ad

NANUATT 10 U NUTMNNTTUITNANTNUATTHULAT NUMUBUNTILUITIUIU O - 30.50

(% a

Fasennelu Fadfeeniwazuanansegnedided fynisadadunssuidlinuans Anunueuntdugg
§17u 39.50 Farenely wazdleiUieuiieusenineanssuiiinuansaunamuinngsuisnuansie
flubendiamide 20% WG §a51 5 nSusiatin 20 ans, chlorantraniliprole 20% EC 8031 20 iadans
fetn 20 ans, fipronil 5% SC $m31 30 fadanssoin 20 a3, emamectin benzoate 1.92% EC
§m31 20 fladanssietn 20 ans, deltamethrin 3% EC §as1 20 fadanssiera 20 ans wavans
etofenprox 20% EC $a31 30 fiadanseiotn 20 Ans wudnuvueununtesiigafelsinuiae G
Liupnsnmsaanfunssuiaiinuaisenuuas Wfenuron 5% EC §a31 20 Sadanssiotn 20 ans waz
3o BT 10,6000 IU/mg 9931 80 fadanssioth 20 805 FanusiviunuesurtuIeas 0.25 e
mslu Meaeanssuds wATeENIILazRANA1IRE T TEd Ay n9ad At uNTINITAN uAI T ILLA
petroleum oil 83.9% EC 9#51 40 fadanssioth 20 8n3 FnuswIUVLBUVTUIWRAY 30.50 Fasie
mslu

VEUENT 14 Sy wuInnsIUAERTNIHLAI TR UAIAs NUMLEUVTLLNSILAL 0 - 9.19
Faenndlu FadeuniuazuanansegnadidedAynisadadunssuislinuas Anunueuntiiugeg
§1au 13.75 Farently wazdleiUieuiieuseninanssuizinuanseunamuinngssuiinuansee
flubendiamide 20% WG a5 5 nfusieth 20 ans, chlorantraniliprole 20% EC 8031 20 4aaans
siati 20 A3, fipronil 5% SC 0371 30 fadamsnenn 20 ans, lufenuron 5% EC 8031 20 fadans
Aot 20 879, emamectin benzoate 1.92% EC 8731 20 fladanssioti 20 8m95, deltamethrin 3%
EC n31 20 fadanssienh 20 n3 uavdns etofenprox 20% EC 9751 30 fadanssiotn 20 Ans wu
Sruumueunhuntosiianelinuiae Avliuansneneadfunssuisivude BT 10,6000 1U/mg

Sas1 80 Nadanssot) 20 an3 FenusLIUTLEUMTUNLREE 0.13 fsenislu watesndn
Lazuand1tegeiitud1Aynieaindunssudsinuansenuuas petroleum oil 83.9% EC 8051 40
faaansrieri 20 ans Anus muvuewnuriads 9.19 farenslu
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A13199 1.4-2 Punuvemueuntuiluwlamaaeulseavsa1nveasmInutas N 9.3m1suas 2.858403 ( HanIIneaedl 2561)

N335 9NN Aadedunumeuu (F/mslu)
(ua. / 1 20 An3) NAINUATT
NOUNUATT 39U 59U 77U 10 Ju 14 Yy
1. flubendiamide 20% WG 5 69.75 2.75 a" 0.75 a 0.00 a 0.00 a 0.00 a
2. chlorantraniliprole 5.17% SC 20 72.75 1.50 a 0.25a 0.00 a 0.00 a 0.00 a
3. fipronil 5% SC 30 78.88 1.50 a 0.25 a 0.00 a 0.00 a 0.00 a
4. lufenuron 5% EC 20 75.25 18.88 b 1.50 a 2.46 a 0.25 a 0.00 a
5. petroleum oil 83.9% EC a0 69.13 40.75d 31.25b 29.13 b 30.50 b 9.19b
6. emamectin benzoate 1.92% EC 20 72.25 4.75 a 1.25a 0.00 a 0.00 a 0.00 a
7. deltamethrin 3% EC 20 71.25 0.50 a 0.13 a 0.00 a 0.00 a 0.00 a
8. BT 10,6000 1U/mg 80 76.50 29.88 c 213 a 1.44 3 0.25 a 0.13 a
9. etofenprox 20% EC 30 67.13 0.25a 0.00 a 0.00 a 0.00 a 0.00 a
10. control - 72.88 5138 e 46.88 ¢ 48.56 ¢ 39.50 ¢ 13.75 ¢
CV (%) - 18.82 33.81 46.02 50.25 53.14 49.34

Y adsinusednesmiouniuluaausifeniy lusna1an1satfnsesuanutiotiu 95% AAs1eilag3s DMRT
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1%

ununsldanseiuuas (Table 3)

definnsandununsldaseuadlasfuinaindaswiu 5 dasdodu waz 1 13Ugn 22 fu
wuinssAsHuasTusAnEanlumstestufdnnueuntiua deltamethrin 3% EC §731 20
18./1h 20 Bns Sfunuihfiaafeuszana 101 vw/eda/ls neaABnuasTiFu eI TS
a3 fipronil 5% SC 9m31 30 fadanssior 20 Ans way etofenprox 20% EC 99131 30 {iaddniso
1h 20 Ans Funuivhiufoussana 131 vin/ede/ls drunssnABwuide BT 10,6000 1U/mg §05
80 JadansraLn 20 Ans fAunuUssann 198 vw/ase/ls, nssuimwuans lufenuron 5% EC 8057
20 ua./An 20 Ans TfuyuUszan 233 vin/ade/ls, nssudBviuans flubendiamide 209% WG 850
5 nusieti 20 dns SunuUszam 320 vw/Ady/ls, n33aABHUANS chlorantraniliprole 20% EC
091 20 faddnader 20 AnsAng ddunuUszann 351 vm/ade/ls wagnssuiBnuas emamectin
benzoate 1.92% EC $a71 10 1a./Ain 20 A3 Tdunuunsiigafouszana 528 vin/ade/ls
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M 1.4-3 Sandunuiaesvaueuluiiviveaauiudn iveaesesanslasiuidavueumiunludiduingy

GREL TGN Jamsdn VA 0 @@,/ 1 20 Aa9) Auvusial3(226w) LD50
1. fllubendiamide 20% WG Takumi 50 589 5 323.95 2,000
2. chlorantraniliprole 5.17% SC Prevathon 250 799 20 351.56 5,000
3. fipronil 5% SC Ascend 1,000 799 30 131.835 92
4. \ufenuron 5% EC Math 500 1,060 20 2332 2,000
5. petroleum oil 83.9% EC SK enspray 99 1,000 169 40 37.18 4,300
6. emamectin benzoate 1.92% EC Proclame 250 1,200 20 528 76
7. deltamethrin 3% EC Decis 500 459 20 100.98 135
8. BT 10,6000 IU/mg Bactospeine 1,000 450 80 198 >5,000
9. etofenprox 20% EC Trebon 1,000 799 30 131.835 >10,000
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aqﬂwamﬁ%’a uazdatauanus (Conclusion and Suggestion)

n1nAaasii 1.1 Anwiuuad 13 dngiie idumiiuludssmelng

1nmsdsrauduiisiuluiiuiifevesnsuisinisnens gudifedivay
Weesne gudidenvlsteum qudideuasimunnisinunsruesane audideivlsguasivsiil
Auiieiidlisvos quitdeurduihiiugmugiond auditeurdunfunssd famnniaves
Ussmalneyniteu Wouay 1 ae nudaanma1u dasusn vuouUasnidn wuasron wyfin
yzane nuauaenivg) ansawuldvilunnnialuauirduhiiluyssmelne
uguiuAuly muiiguiideuasinuinianeasmueims quitdonduitunsed
vuouti nuiigudideiinliguaseni quditeiivlsszens
ugumtiun wuilgudidefialiguanesiiidndes winvannlufiufivgnundininsuyia3sde
FanTnanTIys wavdminaseuia

nmsdrsiaiudeyailuna 4 U lnegud ia3etierensiivnisinens 8 Aud
yhldiyaansiidanuiiuasdnsuiduiiunssaseginynaie niouagiteisose
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1NN 12 westul

ALNNLaTAMY (2557) NA@pUUILANTAINEIS emamectin benzoate 189711791
NIIUITNITLA1LOAAIT emamectin benzoate 5% WG 8n51 12 15 18 nsumanu lulgnig
lAmgs 16.5 - 23 wng Tszansamalumslosiufdnuuourinduznin winssuds
.3nan3 emamectin benzoate 5% WG §051 30 nusiosu luthduthifuiiianugs 8.5
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a a a [ o 2/
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wiasiae petroleurn oil Fanusrurunueuntiwusliwanaanisadadunssudslainuans
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Penicillium sp. Fusarium sp. k@ Schizophyllum sp. WU11 Fusarium sp. 49951119
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Abstracts

The susceptibilities of different oil palm varieties, hybrid varieties (Suratthani
1,2,5,6,7,8,9, hybrid varieties A, B, and C) to infestation by G. boninense for their
reaction to the growth and disease severity index (DSI) was investigated. The growth
of oil palm seedlings after 6 months post-inoculation (MPI) found that the highest oil
palm fronds were obtained from the varieties Suratthani 7 and 8 , with 6 .8
fronds/tree. The highest stem height and diameter were observed in hybrid variety B
at 82.19 and 2.20 centimeters, respectively. The disease susceptible after 18 and 24
MPI were no significant differences in susceptibility among the treatments, with
susceptibility in the range of 35.42-70.83% and 41.67-70.83%, respectively.

The study of fungal pathogens causing seed rot disease in oil palm seed
production aimed to identify the major fungal pathogens associated with seed rot
disease, the location of fungi on germinated seeds, and the risk of contamination
processes by fungal pathogens. The results revealed that five different fungal
pathogens were identified, including Rhizopus sp., Aspergillus sp., Penicillium sp.,
Fusarium sp., and Schizophyllum sp. Fusarium sp. exhibited the maximum growth
rate within 7 days, followed by Rhizopus sp., Aspergillus sp., and Schizophyllum sp.,
respectively, while the minimum growth rate was Penicillium sp. It was found that
Penicillium sp. grows on roots and shoots of germinated seeds, which is different
from other fungi that grow on the surface of the shell. Moreover, Schizophyllum sp.
was able to grow and develop into mushrooms on germinated seeds of oil palm. In
addition, these fungal pathogens were found on the surfaces of seeds, roots, shoots,
plugged pores, and also found in germ pores. The risk of contamination by fungal
pathogens was found at every stage of oil palm seed production.

The effect of arbuscular mycorrhizal fungi (AMF) on growth and basal stem rot
disease suppression in oil palm was investigated. The growth and disease severity
index (DSI) of oil palm with and without supplies of AMF were evaluated. Oil palm
seedlings showed no significant difference in total bunch number, stem height, leaf
area, and diameter after 30 MPI of supplying AMF. The disease susceptible after 24
MPI found that the minimum susceptibility (9.38%) was shown at 5 grams of AMF,
while the maximum susceptibility (18.36%) was obtained without supplying AMF.

Study of oil palm disease in the lower Northeastern region; Ubon Ratchathani
Srisaket and Amnat Charoen during in 2017-2018. The survey was divided into 3
seasons; summer (Feb-May) rainy (June-Sep) and winter (Oct-Jan). Collected from 60
farmer’s oil palm plots. Isolated by tissue transplanting and test pathogenicity on oil
palm seedling at the plant pathology laboratory of the Ubon Ratchathani Field Crops

Research Center. The result of survey showed that algal leaf spot (Cephaleuros
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virescence) anthracnose (Glomerella sp.) blight (Curvularia sp. And Pestalotiopsis sp.)

Fruit rot (Lasiodiplodia theobromae) and top rot (unknown caused disease).

Isolate, screen Streptomyces spp., and investigate the antifungal potential of
the crude extract from the selected Streptomyces strains for their antagonistic ability
against G. boninense was investigated. A total of 167 strains were obtained from oil
palm rhizosphere soil in southern Thailand. Based on the 16S rRNA gene sequence
analysis indicated that the selected strain was belonging to Streptomyces
morookaense CW5. Crude ethyl acetate extract from Streptomyces morookaense
CW5 were employed for their antifungal potential. Crude ethyl acetate extract at 10
mg/ml exhibited the strongest growth inhibition of G. boninense (100.00%)

The study on fungal pathogens causing leaf spot disease of oil palm seedlings
in nurseries and its control aimed to identify the major fungal pathogens associated
with leaf spot disease in order to determine a promising way of controlling those
fungal pathogens. The samples were obtained from 26 seedling plots. KOCH's
postulation tested for pathogenicity, identification based on sequence analysis from
the ITS rDNA region indicated that Curvularia sp. belonged to C. hawaiiensis and C.
oryzae. Chemical control by fungicide was tested to inhibit the growth of C
hawaiiensis and C. oryzae using the poisoned food technique. The results
demonstrated that difenoconazole with three concentrations (10, 100, and 1,000

ppm) exhibited the strongest growth inhibition of C. hawaiiensis and C. oryzae.

uni1 (Introduction)NMUNIUITIAUNTIN (MuIen1sIneraansTiirlusaluumin)

Tspvostrduifuiinuldluynszos 1Hud Tsnuian dnnuidesuiniuly
nsvuIuNIHARLEnsendsnalisninssenanas s ududesinmidonuayistaaturida
Tseluganuluszezndn fesansserifundrondeemsfiazavanidelumdaundy doq
#sumstansquarialyidund fieuauysaindeureuasugn dslsalugainainiios win
21 s3ussInUeINstulngl dewalidunainiela Jagdunisdanisisalugavilalaenisén
usisly viemisldanaiaditdmdos Wudu widvliamsoudtymilsalugeld doswnide
sawglsalugalaeillannsafaldaniBonanaanesiin wu Wes1 Curvularia sp.
L%ua‘iﬂ Cercospora sp. L%aﬁ Alternaria sp. Wudu warlsadiiuiun (Basal stem rot
disease) {in91NLd831 Ganoderma boninense fissaunisdsanulsadfuiosid
thifueny 21-22 T 7 o Uanemszen .52 (r¥aa1ed uazame, 2536) duiduiiiulse
Toinandnanas 30-70% wiellinandnas waziiloernisguussunduihifuasBudunie Je
sawmannsadwihasunduiuldnsresmaaiydiule Snvazeinimedsnaziutn
dotrduhiiuergunnndt 12 Yiuld udludl q SnsUgnurduthiunaunufudunuindy
Tsal&i23u Tnsnuornisveddsalulrdutdfudisseny 1-2 ¥ ndmindgnasudaslufuia
mﬂmiéfﬁ’mé’awuimﬁﬁuLﬁﬂiuﬁ%mizgaﬂﬂéuﬁu 9 Tuuszwalng 1wy lsAsiniinves
ugnd1auarnaIn \Aaanidest Ganoderma sp. wardanudn Unduinsfuiiugnaiumds
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ugwiuarUdutiudetues flemadulsadiduninliganiundmiduiiugnaiunds
Emmsm%aﬂqﬂluﬁummj (Wsiiua wazane, 2556) lulagtunisdnnisisadinuiuives
Unduhiulasisnsanssnagnslifansied Wiualunissudadonuauniaielsalingd
(¥fiuns uavAmy, 2555) Feonauiiesnnnides Ganoderma sp. HszugRnfayIzUzIaY
AUNTaUNSNIE8lAnaIENIS LU LnTNIza1eMsanlag basidiospores UTBLWINTEANBLTN
e definrsanluituiifuansernisisadduiivansennisios wut auausalunis
ylHAnlsAv831T091 Ganoderma sp. o1agnifudmIatuagfussuunisirineluuiing
thy 9 fadu nsudlemuauien Ganoderma sp. Tasda3sTsiuuldufiawanusaruay
Tsaléiduoened wildlududonisliuenfluodn lesinannsoainansumuelasinie
Nl (secondary metabolites) ﬁamauﬁ’aLﬁuawaaaﬂqmémwa%anww (bioactive compound)
Fouenilutedn nuhlUlusssumidnlnaifude Streptomyces spp. funda 70-90%
annsaadsanseengrsmsdanmlivanesia liun anssefudesn (anti-fungal agent) 7
fnuantilunisdesanoniinsadueatos (Law et al, 2017) anauantAdna13el
nrsanualanen1sldide Streptomyces spp. unldmivnulsaiivsng 9 1wu n1std
Streptomyces platensis F-1 muauaivlsalulviuazdundalndvestnaingainide
Rhizoctonia solani n1514 Streptomyces hyeroscopicus NR8-2 Tun15§u Eij N L%I 991
Curvularia eragostidis Wwag Schizophyllum commune 671'!\‘1L“fJuL%’e)iﬂmmﬂﬂﬁaiiﬂma(mﬁﬁﬁu
(Phitakkit et al., 2014) Yagtudsluiinenumslediislunisaivaulsadiduiiivesuidy
difulgeehediusyansam safumsdmdenide Streptomyces spp. ﬁamiamuam%ai’l
Ganoderma sp. mLmiiﬂa"wéfuLmsumméuﬁwﬂmasaﬁ’mLawwmiﬁﬁﬁmmﬁﬂsﬂmﬁ 9
gunmsimihlugnmstaunnisled 35 fusunan

52108U35n15938  (Research Methodology)
Aansaudl 2 BWeuazwauinstasiufidalsaundainiu
nsnaaesii 2.1 AnwrufAtervesiugirduiiudaianTumeunaunglsadiduiin
Undaniiiu
asildlunisvaaes
1. winsenuhdininiy 10 aneniug
2 %an gunsaflunadies uasuen@on 1Hud Muwzide Budade aufes
LOANDTRA NABIYANTIAL
3. answafifldlunsides ussueniden 1dud PDA aaa3and (clorox) ueanesed Tsunl
0. %an gunsaflumamnenditdigiu 1dun Yaguan nszanawanafinuunn 8 i
uaw 15 i
TNBAUNITNAFDILUYU Randomized Complete Block Design (RCB) 3 1 10 N37U35° 8y
16 ¢fu 591 528 du il
NITUIRT 1 MuA
NIIRT 2 gneangug$511l 1
NIRRT 3 gnuaugugiond 2
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aaa s A
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NITUITN 9 WUg A (WUGVBABNYU)

aa YA o &

N55135% 10 g B (Hudvesenyu)

aa A v 6 v ¢

N33UITN 11 Wug C (WUGUoRDNYU)

1. w3suwansenUdnindy gnrangsnugsoll 1 gnuangsnugssll 2 gnuay
491943571 5 gnuangsugsondl 6 gnranas 1wy sl 7 gnuaugsnugssnd 8 gnuay
431945571 9 g A (Wumaﬂsuu) Wug B (Muglenwu) wagiug C (Wugonvw)

2. wisufoude Ganoderma sp.fiuenldinanunduthifufidulseddunin ifleld
1 inoculums Tag3fiassuutulsienans

3. Ugnudnseniurduindiuadiunszansuuin 8 i wieuugnilie Ganoderma sp. 3
91 10 N330359 ag 16 AU MneUeNasdlINAuASTa1iInlAUAUUNEY 2.5 luRlung
wazauasnwImuALEdveIgudieURIiua T8 519

4. Jansasiulavesiundundutnduinengaundt 6 wag36 wou laun 41uu
maluiavae uuluges Anunie wazauevesiudos ANNEWaIRY kAU
HIUAUENA1VRIEIRY N1FAINNUNTY (MU3e:1319uas) Fadaulasain Corley and
Tinker (2003) fisil

.:4 A Az Ao ! = Y

1) Tuven Wenluniadwud daaruenukuluainiauludslategavedly 3a
AN Isvesulunssdunnegn Mmuwiniunluduinslagldgns ni1axen wagduin
wuiluaselaeameme 0.57

2) luasawan dnanenvesluaniaululufsategauedly wavinainuniig
vo3lunTegai lobe vodludsnanuiussauiu Aurunuludnivslagldans niaxen
wazAwInuTluaSdaeameIY 0.50

3) Tluruun (nsdlludesuenanniudesnit 2/3 veslu Audnwuuluassuan) du

[y Y

Junulugesiiissnuiel Inasutiuanmudludesansge dalugeendedadulaetduidu

| & a | a a ' Y] 9 ° X A
nandluges anduidenlugesfieniiian 3 A U1inAUNIIUAZAINETY AUINAUTTY
U v QY o ' & v = | S & 4 ' ° S A
duiims 1gns 2nxb n= unulugesniissnu waz b AsAnadeunlugasdnuiu 6 Tu (ui
Tugey Awinlagldans nine xe17) wagAwiniunluasadagauemey 0.55

5. UsgifiumnudenigaessinUianingdu lngnsinseauainisiialsa (Disease
class) Tusvagnarurauunsiu (Abdullah et al., 2003) a9l

Disease severity index (DSI) = Nas3d (A x B) x 100

NaTIU (B) x 4

A F9 sEiueInIsinlin B A9 I1UIUAUNUTILAAI91N1570915A
s¥aU 0 Audlrund lununisuanseinsuserduleveatins Ganoderma sp. UL
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sviu 1 felumdeadndesnudulewdos Ganoderma sp. uuita

svtu 2 nillumdes 1-3 lu nuduleesn Ganoderma sp. vt

svetu 3 eillumdes wnndt 3 lu nudiledesn Ganoderma sp. visenenifiauuiie
32U 4 AulnauwisnnenuaeninuLiy

nstufiniarliaszvivoya

1. maadgpivlavesiundundiniitu fiongsundn 6 waw36 dou

2. 5¥AUDINSHIALSA (Disease class) IAgA1UIUAYTAI1UTULTIVDLA (Disease
severity index ; DSI) (Abdullah et al., 2003)

3. msazantmiingn diniinuis vesdidunassinvestundiuduthdugnuang
10§57 1256 7 8 waw9 aneufienyu A B wasC udtgnide Ganoderma sp.iieny 36
au

WATIERTeyani1sainlaen153ATIEia1uwUsUsIU (Analysis of Variance)
Wisuiieuradelagds Duncan’s Multiple-Range Test (DMRT)
Fansnaaasii 2.2 Anwedadenuuudaurduiiuuaznisauamitfesauvnlanmin
uirluruaunswdnudasenvasuduigiy
1. Anwvurunisudawdnasen

Anwnszuaunandnudaenuiduiiiy lnemsdunauasysefiuaudsdunis

Uuidou
vonderusaznzuiunsluniananudacen

2. d1579uazAufilag1waTIVULLARYaNUIA NN

| a

o 2 W | & & ¢ Y o <
V]'m'ﬁLﬂ"UG]'J@EJ'NLGU@i']UUL@Jﬁﬂﬂ']ﬁllﬂ@ﬂu’]lluf\ﬂﬂLLVT@\?N@G]LﬂJﬁ@ﬂ@ﬂIu‘UﬁgL%ﬁl‘Wﬂ

'
a

Lo gugideurauiiduaseg 3518 audideunduunfiunsed uninerdeasvaiuniuns
(@ondndnuaniuguiauiidu) druenyuliun van. wWised 9100 (uAsASEIINTIY) UEN
denuLedn 911n LAz USEm Fille avlnswma 911n
3. AnwdnwazuazdnuunsinvairaTame
neniiesuuantentiauiiduiieifinziliouunsen 1wy (Blotter Method) lae
AANITATINITLUAATUIAMIA WA YD UEBUTRaY 4 Tu iBudIndudseindons
daw X, g ¢« ¥ o & y ¥ 5
i Welinuduy 1neegamanseniiauiniuasuunsaviulunufsuts 3uaes
Weay 10 wan vudelagliuasaduiin 12 43lus Neamgiivies WWuian 7 Ju a1niu
n19EUNElANABI9aNIIAY Stereo lAUFUNATNBULUBATDIHALAMAUIVBNTDTINLAR
< ¢ 8w & & & & v 2 o a
vudasenUrduingiy Mnduneniesivuemisideade PDA lasldlduideuaneuvauily
dulefintuuuwinsenirduiingu desuwe1ms PDA Uuidelagliiasaduiln 12 49lua 7
a v [ [y [ [y = & o [
gaungivied Wunan 5 Ju dunndnuaizlalatuueIvis PDA 904%037 wagdhuNNwle
VOUYDITIAUNANIEANYUENTUF UINgInlinaeeganssaAUvila Stereo uay

Compound
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4. Anw13svasiuudainludidusingiu

= & a A ] A Yaa . . ' ) v p= )
ANWYIVUABUNLESINDNITUULUDY I@I’Eﬂﬂj'}ﬁ sanitation 34AU ﬂ']iisﬁﬁ'ﬁl,ﬂll{j@\‘iﬂu

[

o dill = o aa <@ Y 1 1%
A1R  LYBIN Mﬁ@ﬂiUﬂ?ﬂ?ﬁﬂﬂiLW?BLllaﬂﬂaﬁi’llllﬂ’m

v =< Y
NI3UUNINVIYA

[ '
v = v ) ]

1. Tuiindnvarveadosiny vumdnunduihgiu nuvasia 3

2. Tufindnunsnmsdugiuinevendes wu Snvazvenduly Snvnzvesalss ua
Tassaseiliriudnades neldndeaganssemiuuy stereo uazWUY compound Tufinuuin
sUs Sufinnmdendosmenin Wisuifleutugiiensdaduuneinuesdos

3. Suiindoyatumeuntsndnudaunduiiy
Yonsnnansil 2.3 ﬁﬂ‘ﬂ”lﬂ%ﬂ’]mﬂlaﬁL%E)i’]i)’]ﬁﬁﬂa’]ﬂuﬂaﬂ’i%ﬁﬁiaﬂ’]’ilﬂ%iylﬁlﬂﬂ wazn1s
HostulsadFuiinvasndaningy
Fumaudl 1 AnviUiinafingauresAMF semsiasyiiiuln uazmstlasiu lsagsui
voadatisiu
gunsnl
 widaseninduthifutusgnuauasen i 1
Wemantanasluaaslsen (AMF)
. NADIYANTIAL
. QuWIZILN 5x7 T
MEULIIAS
. JanUgn

~N o R W N e

NELHDE
/M3
INBAUNITNAADILUU Randomized Complete Block Design (RCB) 4 sz?w 5 N3N0
R
n3AsT 1 lalldAMF
n35uA37 2 TAAMF 3 n$u 1We/ne
n33u3E7 3 TAAMF 5 n$uido/ns
n33u3E7 4 TdAMF 10 n3u iWa/ns
n35uA39 5 THAMF 12 ndu We/gs
1. wisnadeuduntu 1Hudeiisenud:
2. wswTanAldlunamzndriduiifununssais
2.1 wBNgauuIn wun 5x7 T Aldlunmsmizndduriny
2.2 wisuTanildmendidiniiy fdunisende 7 110 esrisaifea
Hunan 1 42lus lnnisevsindedianun 2 ads udazafaineiu 24 Falus TAAMF a1
n35338 Tnsraniuianugnuénldlugaiiwienlithludnnadssmuununismaassiunly
Ugn 9oy 1 wla 5 n33uAB9ay 30 du 4 €1
nsUuiindeya

1



[

1. massshulnvesiundunduiifufiongsiundt 7 3 uas 6 Weu fail
1.1 Saumslustonun
1.2 anuenmislu laglimaluil 1 aangaiiEuiinunlugesilaunnumis
(lowest rudimentary leaflets) ﬁﬂﬂmaqmaumumﬂu (tip of rachis)
1.3 fuitly nMsdnaiiuiily (nhemsauns) Feiaudasain Corley and

Tinker (2003) A9

1.3.1) Tunen denluadwbiun Yaaruswiuluainlauludslane

! ¥ '
I [J =l I

anvesly famnunhaveswiulunsediuiiniefian Ausaiuiluduinslaeligns niiax
612 warAnuiuilusidasaudag 057
1.3.2) luaeauan Januenvestuaniaululuisvanganvedly

uarfanuneeslunseqadl lobe vadluaasanuiussauiu duniuiluduinsTngld
ans naxen wardnafuilussdaeguiie 0.50 (hsdlugosuenaniutioondn 2/3
vailu Muwinwuuluassuan)

1.4 awge FnnlaufisesuiaAuauantanemaluil 1

1.5 Wushudnansdrdiu Snannseduiafu dwu 2 9 (Hemseduiu)

1.6 leduganimmaaes ivdeyanisasasnimdnan dwiinuiswesdidu
AN

2. mm@mﬁam%ya Tnen1sdendsineed trypan blue 1ne35u99 109 McGonigle

uazAae (McGonigle et al, 1990) titonsaagninasnymeadulelusnurdutiiy

FJuRDUT 2 AnwnauesAMF denistlostulsadduitvesunduningu
gunsnl

 fundnduthtuiusgnaauasugond 1 Aldnduneud 1
. 9WNSABTeT) (PDA)

. NA0IganIIAL

. nsTaNTNANERNYLNN 8 WAz 15 9

. gulffonanis

. AAULIAT

. Januan

. aaaSend (clorox)

. Lpanegea

O 00 N O U A W N -

/N9
TNUNUNITNAABILUY Randomized Complete Block Design (RCB) 4 1 6 N35UIRAL 30
du el

n331357 1 14/ld AMF lsiugni¥e Ganoderma sp.

n331357 2 lafld AMF UgniZie Ganoderma sp.

353357 3 Td AMF 5 n3y lﬂﬂqﬂﬁ?a Ganoderma sp.

351757 4 Td AMF 5 S Ugni¥e Ganoderma sp.
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ada

n33357 5 1d AMF 10 n3u lailgnile Ganoderma sp.

n33u3E7 6 1d AMF 10 n3u Ugnifie Ganoderma sp.

1. Maw3euiEe Ganoderma spfwenldansnurduisuildulsaddui e
418 inoculums TasAsiasauuduliisnanns #atulfonsmisnuuin 6x6x12 vu. (Maria
Viva Rini, 2001) ldgenanainnuiou WMeMSiaLTe PDA Fimdeulidoutieinde 100
findans adlugs ldrevanudalnandedd Taviusenseany tilusnidedendietwny
fu 121 ssmnealdoa 1unan 1 Halus myuliformnslugsliagnemns PDA Tiiluvaed
He¥ou wdrisliifu ldidule veude Ganoderma sp. fusnly o1y 5 Ju HssuuFuld
g1 7iTlensPDA (iUl Tudisln 45 S

2. drfundrunduiildlunisnaaesdunoudl 1 feng 6 Weu u1ugnide
Ganoderma sp. Mefeuidewiainsinvesiundrunduitiulssana 2.5 wuiwns Tnonis
iluvgnlunszananatafinuune wuie @ 8 i1 Neduldivrmnildsadelifdunqulgn
guasnmudiugiivesgusiteunduiiiugaugdonil
nstufindeya

1% ' ]
o £ = L 14 =

1. nMsseyivlnvesdunanuiauinduiionysunan 91 12 18 24 30 uag 36 Loy

]
[V

il
1.1 nnumislurion
1.2 anugnnislu laglimaluil 1-9aangaiiuiinunalugesilaunnumis
(lowest rudimentary leaflets) ﬁﬂﬂmaqmamﬂumﬂu (tip of rachis)
1.3 fuitly nMsdnaiiuily (uemsauns) Feiaudaain Corley and

Tinker (2003) a3y

1.3.1) Tunen @anluieawdus Yaausunuluanlauludslaney

' (% '
= o = e

anvasly famnunfavesiulunssduiinirefian Auaiuiluduimslasligns niiax
617 worAnuiuilusidlasause 057

1:3.2) luasauan Janruenvesluaniaululiislaregnveddy
waz¥amnunirswadunseqad lobe vasluaesuaninussaudu muiniuiluduinslngly
ans naxen wardafuilusidaeguie 0.50 (hadlugosuenaniutioondn 2/3
vaslu mwnuuuluaasian)

1.3.3) luvuun duduanlugesifiesinuden TnoFuduanmaily
dovdnaan fdludesiidafntulaeiiuidunardudes anduidenludesfionian 3 g uia
AN auazAIe Auiniuiluduig 1ges 2nxb n= Swaludesniliu uay b
FoAnadsiiuiilugessiuiu 6 Tu (uilluges Aualngldgns nte xen) wasdumiiud
luasdlauameig 0.55

1.4 pwge Fnannlauiisziuiiuaugntanemslud 1
1.5 Wdurgudnansandiy Snannseduiaiu S1uau 2 90 Fensstai)
2. Tuiindinde Tnon1sdoudsindaed trypan blue Tne3Saos Phillips and
Hayman (1970) n32agn1siaiaesduladilulusnundiniitu Tnsfegssniivandns
ilazern Faduturuindszann 10 wuiwes diluduluhenunadeslensonled
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udu 10 WesiEud(10% KOH) gaumafivszanas 121 sspngaidoauiuuszann 4 widl uda
&regothauliifivherkoH finog andudunenunng dnludeudas0.05% trypan blue Tu
lactoglycerol ﬁqmmﬂmﬁu 121 sarnwalded uiu ¢ it antuiisinansunaladug
dosglandesqanssmi
3, Uszflupnudemevessinundaingiu Inensinssduainisiiialse (Disease

class) luszozndunduiingiu (Abdullah et al., 2003) fail

Disease severity index (DSI) = Nas3d (A x B) x 100

NasIu (B) x 4

A f9 TEAueINITAnlIA B fie Srwiuduiiniiuansennisveslse
sy 0 Fuiteund ldwunsuansenmsvserdulevesdes) Ganoderma sp. it
sviu 1 inillumdeadndesnuduleides Ganoderma sp. uuite
seu 2 nillundes 1-3 Tu nuduleesn Ganoderma sp. vuite
seefu 3 feillumaes annndn 3 v wuduleides) Ganoderma sp. wioneniiauuite
5EAU 4 FUUIRULAIAENUABNLTIA UL

4. Hefuannisvnaed iudeyanisavantivtinan Uminuiaved iy uagsn

WATIERTeyani1eainlaen153AT1EA1ukUsUIU (Analysis of Variance)
\Wsuifieuaadelagdd Duncan’s Multiple-Range Test (DMRT)
n1snaasedl 2.4 Anwraaiunisainisszuiaveslsavrduiidululwaiuiiana
AZIUDDNLAYIUUDABUAS

danldlunisnaasy

Launsalnsiiuiedns leun nssaunilsdediun genatafin ens Uinnuadl Ause
nszawtiufin ualAessEyRiaGPS
2. gunsalluiesujuinas lawn cover slip , slide, Fudeuaneumay ludalny,
ALLNEa, UINAU,NTLUBNAI, LVILA, LULRR1AR, TnH160
3.a15.a8d1915u Mount slide laun wanlaiuaa,e1nudu
a.answeilldun ansiadiildlunisande: wiausanesed 75%asazaneluieals
Wesmaslsn
5.@1‘1/113’?14 lAuA Potato dextrose agar (PDA) , half strength Potato dextrose
agar (Y2 PDA) ,water agar (WA)
6 gunsaiBuluesUfuinis IWun auemnadsade Snines fileide wifell
arudule gouside infesufa Hud
7.nd99ans3eAd Compound microscope Stereo microscope kagndaangsy
8 fundunduiifuuay Yanugn
LUULAZASTNISNAADY
LA anaziusiegalsa
dsrauasiiusiegndlsavesinduiingy fuansennislsaitlu aon wa nvane d1du
wazs1n tneufieg1indminguasesill fmdndiunaedy wasdminelaziny ve
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v 1 A A 1% v A a 6

fegniiuiiiuumenseawlideiuiud ldlugananadin Juiindeyaaauiiiu Juiiiu

a

AU wazdayan1inseiau gamgll Aty YSuiaiidy wasteyafivuuasdnafes

Y

54

[ [y o w 1 = [

Janinag 10 wlas hftegaunfnwanvueeinsiuresuuanis
2.M3AnYIEMALSANY
2.1 msfnwaniedefianlngnss
AnwndnuazeIn1svesTawnglin uasfnudnuvaglasadiendenlnglindes
@NIIAIUUY stereo  leguinaiilavesales duiindnvageisg Miiunieglindos
qanssa Mntuldiduidsuasuaundediuvesiugvessunauy aladudUadude
cover slip ATIANANWULANA GUENL%aﬁmaiﬁﬂé’aqa;amiﬂﬁuw compound
flamvadesvendesannisdesgiendoanismiuuy stereo w3p9InNNslY
Fudevasunaulugléindasganssminuy compound udalvitdudiuiiiumyia moist
chamber Tngtidregefiganvalunvusiiwionly melunwugasdosdinsenvnsesiiriiy
nstisinte ndmintunduduiivuunszatensesdmeatindidunisieindeadiuly
augiiioliarudy ahnsugwdnilualifguvadvesuiu 37 Yu udwntuldida
dovasunandsdesfleguuiudiuiiv insaldndesanssminuy compound Tudin
Snunipsneiueaiundouisinonmainndesqansaeil
2.2 mafnwideamalasBuenidenniedeftuiidulsa (tissue transplanting)
Fadaegfivfidulsalnednfivinaiidusesdediuiidulsanarlidulsa vuin
Uszana 5x5 fadluns vnsandevinaiafivlngldasazasledioulawesaaslsd 5
Woskiud uwifegnefivfialiuszana 5 wiil iminauddulduidaeldnszniuns eefiny
nsilssnileauuisain thiudufivanansuueimns v Potato dextrose agar (v PDA) 837
nul@ aseptic technique ﬁmﬁﬁqmwgﬁﬁm Juan 4 Ju mwaﬁuiwausﬁammﬂw
N&999aNIIAULUY stereo §in hyphal tip v s yennunntuiiegeiivlngld cock
borer Lﬁ]ﬁ"”eﬁ%’]i’guﬁ'Lﬁﬂi&ﬂ%@ﬁ’]ﬁm%maﬁj "L%’L%mﬁ'smmal,mamLs'?ia%u"iuﬁmsmmwu
91913 Potato dextrose agar (PDA) mubmmmwaﬁawwaLﬁ]imme’]ul,aw,ﬁua 39
ihluAnwsieas LasmsuaqLsnaw,wamsmLLuﬂsuumaamasmalU wonideannaiiingn
wuafise Tdeukes wazamaaeuensiinanlasa
2.3 Msduunviinveadosiamalsadiy
1 Andnungmadugwinewente 1iun dnvasveadulogieuunauazdves
wule, Snvarvesalainuuinuasd, wialAssas1efilasinales MelindesganssAiwuy
stereo WazwUU compound TuinawIa JUS1 1an ks dufinn meendessingniw
2. ﬂﬁé’ﬂwmzﬁmgmimwaaL%@ﬁiéfﬁﬂﬂﬂﬁaiaaéhaﬂé’mamiﬁﬂﬁmdnm
Wsuiisuiugiiomatadiuunsdiavondes
2.4 msiigaulsa
tndesusansiuenldlude 2.2 luvgnideasludumsgesunduthiuill
Fulse Tnensaaniuansurinassdeiiuenld fusdeuldanmsiuiinduadunudeante
ffdesadayfiuiiuga Tguviauigusuea mmﬁ?@ﬁ@mag}'uumummilﬁmL%@Iﬁmzma
Fanaufuin wdrmindddinvendeaslunszuenida vnisaanuldituduiia Suiin
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1% '
=< Y A I

anwreINSNARTUAUAUNY IR UNSUgNR I TldNwaze NSl e U UM AR TUUUA LN
wen@ounlude 2.2 wWieBuduingeilauntuduanwsiivilliinlse
szeslIauaranunaniung

LLanmwmﬂiﬁﬂqﬂméuﬁﬂﬁu mINUATIVET ATAZINY WATDIUINITY TLELIAINAIAY
2559 - fuggy 2561

Fon1smaaasdi 2.5 navesa1saAAREIUIN Streptomyces spp. fidaldanlddanas
muqmé‘t’asq Ganoderma sp. mmqiiﬂé"léfumwmméuﬁ']ﬁu

Yangunsal

1. gunsalnmaiiusieg laun gewanaiin e1g Uinnuadl nszanwiuiin

2. @15.adl lauA Ethyl alcohol 75%, Dimethyl Sulfoxide (DMSO), Ethyl acetate

3. mmiLgmL%’a Tawn Potato dextrose agar (PDA), Glucose Yeast-extract Malt-extract
Agar (GYMA), International Streptomyces Project Medium No. 2 (ISPZ)

4. aﬂﬂsm‘lwmﬂgummi lmm Puemsiasaie Jnined G]LGUEJL‘UE) wiladannusule
AOUL YD LATDIM msaaﬂauiumamﬂwwm (rotary evaporator)

/N9

1. Msiiufeenediu

Lﬁ‘uéha&J'Nﬁuia‘uﬁumémﬁﬂﬁumﬂmumémfwﬂuﬁamyﬁd laifinsuanen1sves
Tsnddiuninlufiuiiang 1 léun Sviagums gsiugiond nsed afs unsaisssusv Wae
uazaawan layaiiseduanuan 0 - 15 wufins Wudegsiusiuay 2 9a aag 100 Ny
Auwtasay 3 90 eanlidndu anduisuliufeiigungivonduna 10 Su deuthluuen
7o
2. mmsmv'??a Streptomyces spp.

F0819AUNNIIULAILE mmwmma Streptomyces spp- 728735 soil dilution
spread plate Liumﬂmmammuﬂimm 5 N3 maﬂumﬂaummmaﬂﬁmm 45 1aaans
LLa‘vmamaaamqav 10 11 (ten-fold serial dilution) VeRATHIILARERUTITEAUNT T 0919
102 10" uag10”® Ysu1ns 100 lulasans uue1mns Glucose Yeast-extract Malt-extract
Agar (GYMA) (1#3 nalidixic acid Usmm 25 Mg/ml whag cycloheximide Usu1ns 50 ug/ml
dedudwuailiSsunsuavuazidesn) maaﬂuuﬁmuaaaiwwawawuwamw Juid e
samgiivienduvian 14 Ju iiiuleladves Streptomyces spp. Afidnvazuanaeiy dieldly
N15NAaauUUILANSAINUDY Streptomyces spp. fwenldsienisdufuios Ganoderma
boninense (Sharlffah Muzaimah et al., 2015)

3. n1sAmdenide Streptomyces spp. fifluszansnmsaenisdudaiesn Ganoderma
boninense

tusazloloianvende Streptomyces spp. Anenldumagsuuszansamlunis
gu E]zfll,%’ai? Ganoderma boninense (Ganoderma boninense LLEJmLazLﬁ‘LJiwi’maeﬂu

a wa A fa o [ no’ L% s I v aq dy
Vel uRnslsadiy au AudITeurduingiuasugsnll) MeTs dual culture plate Tngides

[

W83 Ganoderma boninense UW81%413 International Streptomyces Project Medium
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No. 2 (1I5P2) {utan 7 Yu LLazLéjENL‘%a Streptomyces spp. ﬁﬁmwﬂiﬁimmi%mﬁaw
9115 I5P2 TukInTMAsHIIINTeURIUe IS asute 2 wuiwns (June 5 Ju 9andu
19 cork borer YuIAEUNIUAUEINAE 5 TAFIUNAT YYD Ganoderma boninense
LLa’;uwiﬁJ’mﬂumuamWsmmﬂuLsna Streptomyces spp. 1uLLu’;mw’mﬂuwa
Streptomyces spp. ¥A¥HIIIINVEUITLDIMITEEUTD 2 Wwuiians (A1ndl 1) Yud
gamgiiieaduian 9 fu LﬂiaumaumﬁqﬂmqumaLawwsmaﬁ Ganoderma boninense
(Shariffah-Muzaimah et al., 2015) MIWHLANTNAGBILUY CRD 119U 3 91 Favuaves
$afiiiosn Ganoderma boninense Tugamuauuazganaaoy indoyaiildmuinmiesay
mss‘]’ug’qmiw%m (Percent Inhibition of Radial Growth; PIRG) ndepavmstuds = (R -
R)/R; x 100 1ne R, e Safiveatesflainyuuomsyanuny uagR, fe Safiveuiesd
WIYUUBIMITYANAGOU (Lim et al, 2018) Andenlalawan Streptomyces spp. 77
Uszavsnwlunisdiudadesn Ganoderma boninense

FRATLAL HAPREDL

a

R, fio aflveadoniaiguuemaraniug
R, fio faflveadoniaiguuemayanadey
Al 1 é’ﬂwmzmﬁmmamuﬂuﬂﬁﬂﬂﬁmmﬁa Streptomyces spp. feLes1 Ganoderma
boninense lagid dual culture
fisn: Ulan dsduf (2556)
4. n1snadeusrezaaTReUszansainnisdudaiiesn Ganoderma boninense a1n
Streptomyces spp. TidnLdonls

ileleanves Streptomyces spp. ilinan1sdudadios Ganoderma boninense
aan 5 sufuusnuvageusreziatlumstiudauies Ganoderma boninense #1838 dual
culture plate (Mageulnsidsndens 2 fisvozaidudundouiu) 3uanld cork borer
ymdurugugnats 5 Sadluns lwreuIles) Ganoderma boninense udtiluansuy
9115 1SP2 ¥199INTBUIIUEWNTROUTe 2 iwuRuns waslade Streptomyces spp. lu
wnss Tnedndoluuemaiieniuiles Ganoderma boninense lnsenuiuios
Ganoderma boninense LLavvmmﬂsuaumumwmgmLﬁ?‘?a 2 WwuRwes (Irma et al., 2018)
Uwammwaqmumm 10 Ju mwmaimmiammmiwmﬁumLauiaLﬁnaiwwLaizummm
wuaTaile Streptomyces spp. Tunn 9 Ju LU'ﬁ&JUmamwmaummwmww Hosn
Ganoderma boninense TMALANTNAABILUY CRD §1131 3 7 hieyafilddmnnmies
avnsduds dadonlolaianves Streptomyces spp. ilUszansamlunisdududos

Ganoderma boninense Mliatun1sduginndiwazivszansnmlunisdudsgean
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5. N15NAdUNITEIU 5%%83”] Ganoderma boninense ﬁ’wﬁmiauéjauﬁga%aﬂ
Streptomyces spp. fidaidants

ilelglanves Streptomyces spp. nansdufadost Ganoderma boninense
g9an 5 Sufuusmmageunisiudaifesn Ganoderma boninense fasinnsoudsadolag
Wisuilsunaiu dual culture §wrzdnidenleluaniilinanisduduios Ganoderma
boninense gaaansaffusis dual culture uaznsliinsesdsade dwsumsnaaoudaei
nseuisade Bundndulevente Streptomyces spp. YUIAGFURIUAUGNAN 5 Tadluns
Adesliunemsuds 1SP2 w7 Su vinluesnsivan ISP2 Usuas 250 faddns wen 140
sousowdl Wuan 7 T ﬂmﬁqmmﬁﬁaa mﬂﬁ?uﬁwmmgum%mme%éﬁmmL%iau
6,000 soUsEu# Wua 10 ul nsesduiladedenses 0.45 lulaswas Yidnses
Feadonausiuiuemis PDA ludhsdau 2:1 wasluaiuemsideute (Usunasau 20
fiadansroaruems) selifinemauie anduld cork borer vumEuHLAUGNA1 5
fadluns 1W1¥TeUWE31 Ganoderma boninense MAsdliuu 7 Su udnilunemsenans
MueIMadsNe Unitgaumgiivieafiuian 9 Ju Wisuidisuiugaaiunu (positive control)
fnaurindutissindelueims PDA wazlUIeuLieuiuyanIuAL (negative control) iz
cycloheximide ‘U‘%mm 50 ug/mliumm‘; PDA (Muniroh et al., 2019) 319bNUNITNARDY
WUU CRD 91U7U 3 sm mmmmﬂm%asw Ganoderma boninense YBIYAAIUALLAY ‘Ufﬂ
NAFDU uwamamlmmmmmsaaaumsaum Fadenlelaianvene Streptomyces spp. il
mﬂiuamﬁmwiumiwmmaﬂ Ganoderma boninense g3g® (Muniroh et al., 2019; Bivi
et al., 2010)
6. NINAdOUUTZANSAMEAITUSENOUBUNIETEAMERN Streptomyces spp. TifaLdentdne
miﬁugﬂﬁaﬁ Ganoderma boninense

inlelgianues Streptomyces spp. mﬁwamiguég\‘il,%aﬁ Ganoderma boninense
4980 5 SuAULINMEIT dual culture W MARBUUTEANEANVBIENTUTENOUBUYIE SEIEsE
nsudaudesn Ganoderma boninense §1833 double-sealed plate (Nl 2) (Gebily et

al., 2021) Tneidsadon Ganoderma boninense Y4813 I1SP2 L“fJunm 23U LLauLgsNL%a

Streptomyces spp. Tnen1sTadounennis ISP2 L‘Uunm 4 Fu ynduthauemsiaes
\$931 Ganoderma boninense was mummimamm Streptomyces spp. 11UTENUKAY
WusoUa eI EsnTeden1silad Uwqquwm Juan 10 5u Tnelfides
Ganoderma boninense agjé’muuuam%a Streptomyces spp. agjﬁﬂual”lﬂ ATIMALALATT
Sa¥aiinsasyuenduleies Ganoderma boninense lunn o Tundaindsenuay
9MSLE 8T LU%‘EJULﬁauﬁ’wqmmuauﬁmuawm?gam Ganoderma boninense 114
LHUNTIMARBILUY CRD $117u 3 91 thdayaildduinmifesaznisduds dmdenide
Streptomyces spp. fifluszansamlunisdudades Ganoderma boninense GAGR
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. 90 mm
Petri dish
bottoms

AWd 2 MsvadeusieiE double-sealed plate
fi1n: Cordovez uazAgy (2015)
7. m3dnduunaila Streptomyces spp. lngnsmainuiiapalelnaes 165 rRNA

Jasuun Streptomyces spp. Tifmdenliluszfunin (species) lnen153as1eH
Sfuiuaveadiu 165 rRNA iFnainfldueves Streptomyces spp. Wiaglolaiandeyn
afafLduLed11593Uv8UT M QIAGEN (Bacteria Genomic DNA Kit) ¥iftdutediafinléiiia
USunaudewmaia PCR (Polymerase chain reaction) d1wsulndimesaild fie 27F 5' (AGA
GTT TGA TCM TGG CTC AG) 3' way 1492R 5' (TAC GGY TAC CTT GTT ACG ACT T) 3'
(Hamid et al., 2020) asyaaeuUUsIIwazAMAINNENSMI PCR fedoznlsalaadianins
W38a wWindnfael PR voadudru 165 rANA #lévinTHusanddae QAquick PCR
purification Kit (QIAGEN, USA) LLé’aﬁwﬁL'SuLaﬁu%qwéuﬁmeﬁmé’wﬁuﬁaﬂﬁi@lﬂnoﬂudau
voadu 165 RNA Tnededaogaluimsizddrduiuadi us¥n Macrogen 9101y
thdwuwaiildluideuanundrefugiudeyaly GenBank Tnelilusunsu BLAST 183 The
national center for biotechnology information (NCBI) (www.ncbi.nlm.nih.gov/BLAST)
Wosuunviinues Streptomyces spp: wazidrduiaaalelnduiadisaruduiudida
Tu1n1T (Phylogenetic tree) laglaluunsu MEGA version 7.0 (Chookaew et al., 2012)
8. N1safAd1Ia AN UL TN Streptomyces spp. fdadenlasonisfudutes
Ganoderma boninense

Yo Streptomyces spp. laimamﬁiﬁmamiﬁugﬂgﬂqmﬁgﬂmﬂmimaauﬁw dual
culture waTNAdEUAIBLINTBNABUTe HecluemsiasnTeiran ISP2 Usuans 100
fioddnsiugndl 140 seusiounit vulgaumnfivios \unan 4 Su ndudiende Streptomyces
spp. adluomsidsadoman 1SP2 Usuns 1,000 daddns wed 140 seudeund Uud
gaungiivies Wuian 7 Ju wenwad Streptomyces spp. 98N1NDIMMSABLTe Tnetiun
viuAgILeNgadiALETeU 6,000 seudound Lunan 10 wiil Mniuhduve e
Fuenldadnsesvhavaiefiaesdwmdnsdi 1:1 lneUsuns wendiuefiaevdmmenn
s 3 afe idenvesmantuuillssmeinnazangeonIuIAS e INAUSMEENSLUY
U (rotary evaporator) fiAudiu 45 mbar g f 40 eeralfed AT 120
soUsauT (Srihom et al, 2019: Lim et al., 2018) Tufintninuosansadadila wazLiu
asarafigumgl -20 ssrivaLdea
9. Mmenud U vaLvesEsaiae1UIINEe Streptomyces spp. Tidavdenldse
n1s8udadies Ganoderma boninense Tuvosfifins
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npaeUUsTANSAMUeIANsAfnneNUaINTe Streptomyces spp. somstudutesn
Ganoderma boninense #1835 Poisoned food technique (Samarak and Tedsree 2016;
Chen et al., 2018) SuanavalvaIsataneIURIe 10% (V) dimethyl sulfoxide (DMSO)
Widrududusudu 100 me/ml waziionalvldaududu 0 0.01 0.1 1 uaz 10 me/ml
ntunIene1Mns PDA udatiansannain Streptomyces spp. T5¥HUAINUVLVURN €
waufue1ms PDA wasluamemsidsate (Usinasiu 20 fiaddnsdeaiuemns) solvina
o msus a1nduld cork borer vuAFUKIUANENANY 5 TaBuns 191810 UED
Ganoderma boninense Massliury 7 Ju wdnilvannsanarsaiuemisiasade vud
prunpivieadunan 9 Yu Wisuidisuiugaeruau (positive control) Tagldiinndutissinde
1A% 10%DMSO waziIsulfisufuyaniunu (negative control) Anauaisienazlauilua
(hexaconazole) AULTLTU 1 mg/ml Tuo1m1s PDA 1M9UHUA1TIAa8ILUU CRD 91147uU 3
1 Yvunvessaifes1 Ganoderma boninense VBIYANAABULALYARIUAY ﬁwsﬁagaﬁléf
fnaumiosaznstiuds

[%4

Yan1snaaasi 2.6 n1sAnwrlsalugavasdunarvrduirdulusdasnizndiuaznis

U29Nun1an
& o ° & W ' P X ) v ¢ 3 o v
Yupaui 1 61333 AUAI9819 wazAnwiesamalsalugavesiundiuiauuidude
Joyadugu

e

WUUKaEITN1IMARBN -
BUHUANINAADS

1. dmalsalugnvesiundrirdiituannuuasmenddunditldumstunsdeu
INATUIYINITAEAT LASUUIBITULIINTUITINITNEAT UMD NLARZEN BUZOINTS
syu Yo inlsn dogUiileduundnuazeinis

2. asnvapunsdaerendesianug Mmemadaiugiunisiulsaiislnenis
n3IRERUNElANABI9anTIANMIETS Free hand section

3. LLsmL%aﬁwmwmimsnmwumauummmu (Agar- Plate Method) AUA78813991N
onslrlugavasiundduniu viansusnidesainndieTs Tissue Transplanting Tng
dafutudindenvunn 5x5 fadwns lagliRnuinaidulsawesuinailidulsaluiu
Feafudrede Clorox 1 Wesidud WWunan 3 uniliilesnidiodus fifneguinafiily aniy
Faseinduileinde 3w udrhanduunszauiitshideudrnunhazuiuiiedes iy
mavudouainideqdunigtug Weursilumsuanuiisaieawmsiu Potato Dextrose
Agar (PDA) 91uag 4 Tu winiluvuflguugfivies nelduas Near Ultraviolet (NUV)
SadunaInvasnngosisarud 12 $alus adufuanuiin 12 Falus iuan 5-6 u 3s
asavdeulaladivendoniiasyeenaindululiduigy lngiuinandnvuelaiing
neldindosanssmiziia Compound ntueidosanngiifesnisasuuomsisude
vuAssdelsl

4, LLEJﬂL%@iﬂméjﬁ@i’]U%E‘jVIéI@EJmiLLEJﬂ‘UaWEJLﬁui‘a (Hyphal Tip Isolation) w3ey
avosuruasslnsuminduiluideasuufiavthens PDA fifidosiasyelduviauiaguim
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woa (L) yafamiiemsiung uazgaauasuviuasy 100 lulasans drluindsuuiiani
919115 WA (water agar) showviauigususainaslimiamthemsauianthemsisuuis
Ually 6-8 Falus aenuiradesvesdesvendulosenuiliifiu anduishudauaeduls
meldndes Stereo microscope wazieuaedulyluidosuuonms PDA

5. Ainwanwaen19dugIuingl (Morphological Characteristics Observation) 11
dosfildannisuenatedines induuneialasendednuusmmadauguine nvadlalad
Aeladl uazrAnuinelindesganssmivin Compound Aifdsveny 20X way 40X Tagns
vhaladisnns nsaapudnuussduguiveivenden i Snuueiuglediie

=

(Conidiophores) dnuauglafiiiie (Conidia) Fuludnuagsinvosusazitauazaddd uay
Audeyamsiudugiuineweadenawveynlelusiay
n1sduiindaya

1. Juiindnvaewlaaniznan wavernisvedlsaluyn

2. Suiindnuagynadugiuiinerveaidon wu Snvnelalad SnvusvesaUes uas
Tassadiliiuiinaued meldindosganssmi duiinnmeendesdioam

3. Juiindnsnsaseaulauueinis PDA
Fumeuii 2 figainisnelsAniudFuas KOCH (KOCH’ postulation)
WUUKBEITNTNARDY -
BUHUANINAADS

1. w3pudundunduidfuiugseuue fauysailifulse ey 3 Weu Tuanw
l5a3au

2. Lﬁm%mmL%aiwaﬂLMQQWﬂ%umauﬁ 1 Lﬁaﬁé’m%’umsﬂqmsﬁa (Inoculation) lag

(%
o

Ao ULemsLALLTe PDA ﬂmﬁaiwﬁqmmﬁﬁm Wunan 14 S

3, p3suavasuvivassiiaududy 1x1
0° adeirediadang Mniulgniorasuusundundimituiivienludoumet §e35
asd danensiinlsad 21 ”’a’uwé’qmﬂﬂqmﬁ?aﬂ

4. WL INEY (Re-Isolation) 91ne1nnsveslsaluted 3 euduininanides
siafntudenamiiuenldnndunoud 1
nstuiindaya

(%
o w

1. dunaninfnlsadl 21 Yundsandgnidon tnsdssdiuenisuuluidudig
Feufudnunrensiinuannisdmaludunoud 1

2. Yufindnunsnsduguinerveadorainmsuenidesindy wWu Snvusvoady
lo dnwazvesaves wazlassaieiliiudnales anelindosganssat ufinuuin gUsns
Sufinnmdendesdionin Wisuifeutugiionisinsuunalinveaion

3. Sufindnuarreadonanvnainnisuenideosndu Wun dlaladuazdnainis
LW3gLAulauLeINI3 PDA
fumeuit 3 nsAnwanudiiusveatondetoyadiduianlelng
WUULAZITNIMARR-
WBUHUANIINARY
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1 nswisuduledes (Funga mycelia preparatlon) WIUEUDSLUIUADY
(Spore suspension) I@]EJLG]&JUWHQUUQGJJWLGU’e)aﬂUuN’mu%ﬂ‘Vi’]imJLGU’e)iWLﬁ]iﬂJ’eJEJ WAIYARININ
AIEYILAIFURAILeE Lwaiwaﬂaiﬂiumsaqlumﬂau @@aﬂammuaammmaﬁ 100
lulasdns dluewnsinan Potato Dextrose Broth (PDB) iussqegluviaguaamivunn 250
fiaddns wiihluunlimdeuasn Wunan 14-18 $alus insnsesduledewdes Vacuum
Pump wardradulodrodinduilendeusuins 300 fadans vivduledinsedlaly
WHUNTEANENTBY whatman No.1 ¥1luvin1susien21875 Freeze dry (Lyophilization) 1
nan 6-8 Talusuaziiufigamgll -20 esmwaldea

2. MsainALeuULe (DNA extraction) Widulowisunuasmeglulasiumailagunlu
Tnssunditssiideuazudl37 -20 esrnwaiea a1niudia extraction buffer 500 lulasans
(200 MMTris HCL, pH8.0; 250 mM EDTA waz 0.5 wWedidud sDS) adtuidulefiunuds 0.5
Tulasndu vudl 65 ssewadea Wuiian 30 unfl wéadaueniduelneld phenol wax
chloroform: isoamyl alcohol (24:1) afalusiusanlaensvsumisdinanga 13,000 sou
Aouil Wunan 10 i gadiuladiuuudneldnasalvd udau@s chloroform:AA 1 vol.
naulagnu mgum%'mﬁmmﬁa 13,000 s9UMdUN tTuLIa1 10 U vy Ethanol 2 vol.
uEuAULIT 20 esrwaida 1WunanUszana 30-40 Wit wirhumyumlsaiionnaznou
MAUBAILANLSY 13,000 saUMBUNT 1TUWIaT 10 U ANaRzNaURLDULEIE TO0MD5HTUA
ethanol 50-100 lulAsans uagnyuwissfiau§a 13,000 seusewrdt Wuran 10 und 8
2 ads uazazanenznaumsiinduileinge 30 lulasans WiuAduwelia 20 ewnwaidoa
IngfaLUasisunaIn Zimand et. al., (1994)

3. MsfinUSinadudiuiduememnaia PCR WinUsinamisueveadosiiuenls
21nlugavesdiundUnduingduuiium ITS wes DNA felnswes 2 wiinfe 1151 (5-
TCCGTAGGTGAACCTGCGG-3’) wag ITS4 (5°-TCCTCCGCTTATTGATATGC-3’) pg1dag 0.2
pmole; 2.5 mMMgCl; 0.2 mMdNTP; 1X PCR buffer Lay 1u Taq polymerase 19 &1
UATe? 95 ssmneaidea 1dunan 3 uail 1 seu mﬂﬁ?uﬁ’lﬂg‘jﬁ%mwmu%’lﬁ 95 99
waidea \unan 30 3unt dediedl 55 ssrmwadea Wunan 1 i wasil 72 ssrnwadea
Funan 1wl sedus o 35 sou wagsouaavned 72 esrwaidea \una 10 Wil 1
PCR product Aldunsiaaeudag electrophoresis Uy 1 Wesidud agarose gel f\]’mﬁ?uﬁ’l
PCR product ‘Lﬁu%qm'éé”m Microspin S-400 HR columm wazas PCR product ﬁU%EjV}éGLﬁ
vTEnsullAszvianuinalelng

4. ingideyadiuiinalelndils TneiSeudiouduiaealelndvendos
Uinal TS Audduiainidudinlilu Genbank shdeyad duiuauina ITS veamniiegna
loumenudiuiinilelneidiggiuteyaves Genbank (DDBJ: DNA Database of Japan)
wazinssesasuiandlolnduasndieg1aunyin Multiple alisnment #3835 Clustal X
v.2.0.12 Tulusunsy MEGA v.6 (Thompson etal., 1997) WAZLAINAIDE19391N Genbank 117
1Hdu out group Lwamiaumauaﬂ%maw&aﬁmw @513 Phylogenetic tree 18an3%
Unweighted Pair Group Method with Arithmetic Mean (UPGMA) Lag#i1n153tAT 1 RrIAN
bootstrap laglusinsuLAIAUTIUIU 1,000 %7 (Tamura et.al., 2007)
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v R Y
nstuiindaya
1. Jpsenteyadduiiindlelndvestesuiiand ITS wagkaniwalugy Dendrogram
Yupaun 4 nagaulszaniamvasastasiunidnesamalsaluynvasdunaiuiay
Wil
L% a wa
naIUUANTT
KUUKAZATAIINARDY IUHUNITNARBIUY CRD 91U 4 €1 Iaviun 16 NTTUTT U9

(%
=

sondu 15 nsu3Bnmaass uay 1 nssuisauny luwsasanududuresansialiindnde
A MALIANYAIET Poison food

593339 1 lasrlaendalnsdu 250 ppm.

353337 2 lnsaendalnsdu 500 ppm.

353357 3 lnsaendalasdu 1,000 ppm.

550357 4 ezdendalnsdu 250 ppm.

353337 5 axFenTalnsdu 500 ppm.

353337 6 axFenTalnsdu 1,000 ppm

553357 7 Inslaaalnsdu 250 ppm.

353337 8 Tnsleaatnsdu 500 ppm.

353357 9 s leaatnsdu 1,000 ppm

353357 10 Tadlulauley 250 ppm.

353357 11 Teilulaunleu 500 ppm.

353357 12 leilulaunley 1,000 ppm

553357 13 walawwu 250 ppm.

5933391 14 waulawwu 500 ppm.

5933391 15 waulawu 1,000 ppm

n35u3E7 16 Wesrammman
BUHUANINAADS

1. wisuanstadiufaztinnuatutulunsngsuis

2. waasAdnunsTNItasiues PDA feumaudsute

3. ddosnanngiidesniamaaeuiasuuesinasasiaiiluudasnssnis
(Poison food)

4. Undesawsluted 3. laeluasaduiin 12 dalus Agamgiivies WWunan 7 fu
nstuiindaya

1. Sufindammassayiulevendosagluusingsais

2. WRsuifisudoyasimmasydvlmestonamgieutunssisauey
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Nan15398 (Results) uazaiusena (Discussion)

nsnnaesii 2.1 AnwufAservesiugirdaisiudaianTumeunaunglsadiduiin
Undaninsiu
1. mawiyiulnvasdundrundutigu

mawsniulavowiundundinidundaignide 6 Weu nuin guavasiugsnd 7
8 uagiugiilignide fdwumdugean 6.8 6.8 way 6.21 malu/du luuandeiugnuang
51943571 2 6 1 wazitug C Wi 6.67 6.61 5.65 wag 5.56 N9LU/AU auaIdu dauiug B
f9uunalutesga IndlAssiugnuad A ANgwediunuIgnNas B 1a3uawngn
0.82 wnslalumnenafugnuangaug$eni 7 8 2 1 ugilivgnide gnuaw A C uargnuaug
57943574 6 Ao 0.80 0.80 0.74 0.71 0.71 0.69 wa¥ 0.67 WATHNAAY HIUGNNANATIYYS
571 5 fimwgaesan Whiugnwaugsw$snil 9 Ao 0.60 WA uANASINTLGNNALDUY
fuilunuiliuansamsadiluyniug Siuiflu 0.09-0.18 mauns dudusiugudnans

o v

a9 Ui gnuay B Sidurugudnaddulndifissiugnuan C gnuaugsugssiil 8 uas

% L3

Wugilivgniie e 2.20 2.19 2.16 2.10 2.10 WUAATANNEIFY WANANAUNIEDA AU

9

anNaNgs ¥y Isl 1 didurugudnanawiutesnanfe 1.66 WURAWAT WoRUNA181Y 36

Y 9
I 1

v ¢ o = oy = 1 i I3
WeunuIiug B H31uiunndluasande 8.56 nislusenu Galdunnsneain gnraugsugs
511 2 gnwau C wae Wugnliugnite Ao 7.67 7.67 WAE7.65 AUEIAU @IUGNNANFIIUYS
514 6 8 9 HIwIunslutlesiandie 7.00 nsludenu liunnm1991n gnNENEIIWYIEIN 1 5

o ¥ J 1 1 aa v & A
7 UWREHNNEAN A AIUFIVBIAIAUNUIN lduwpnsnananadannivug ABNAINGY 1.37-1.90
wns wuntunuIngnean C wasiusnlivgnie iunlugegade 0.47 uaz0.45 M131UUAT
Felalumneaneadifiuananaseg)sot 1 2'5 7 8 9 gnuau A WayB diugnnauasugssnd
6 uilutieefande 0.30 MINUATUANANNNATATUNTIUITOU druduruAugnaIE
Ay wudlluandensadalunniug dduriugudnaisdinu 5.01-6.48 wuRluns (19199
2.1-1)

90



A15199 2.1-1 Furunilunavan Auge AUty wazldur1gugnaad1fiu vesnund
Unduidiugnuangsug sl aneiugionsu naagnide Ganoderma sp. 1918 6 uaz36
oy o AudIdeUdudTugs 1wy 51

msluviasun GPQHER Nuitly Wurihaudnansansiu
s (nslu) () (m3.3.) (wa1.)
s 6 36 6 36 6 36 6 36

Aoy Loy Loy Loy WAy LAy LAy Loy
1. liugnide 621ab’t  7.65ab  0.71ab 181 0.11 0.45a  2.10ab 6.13
2. Suratthani 1 5.56abc 7.55b 0.71ab 1.73 0.09 0.41ab 1.66b 5.21
3. Suratthani 2 6.67ab  7.67ab  0.74ab 1.81 0.12 0.42ab  2.10ab 6.48
4. Suratthani 5 5.95abc 7.33b 0.59b 1.68 0.09 0.40ab 1.93ab 533
5. Suratthani 6 6.61ab 7.00b 0.66ab 1.37 0.12 0.30b 1.86ab 5.01
6. Suratthani 7 6.80a 7.33b 0.80ab 1.71 0.18 0.45a 2.10ab 5.46
7. Suratthani 8 6.80a 7.00b 0.80ab 1.63 0.11 0.39ab 2.16a 5.87
8. Suratthani 9 5.24c 7.00b 0.60b 1.80 0.13 0.42ab 1.86ab 5.34
9.A 5.37bc 7.44b 0.69ab 1.90 0.09 0.40ab 1.88ab 6.05
10. B 4.93c 8.56a 0.82a 1.80 0.11 0:36ab 2.20a 6.18
11.C 5.65abc  7.67ab 0.67ab 1.76 0.11 0.47a 2.19a 6.47
CV.(%) T.17 16.8 10.57 11.02 32.38 18.83 7.25 19.18

o

nunewg duavlutianudiedtunddsnyaviouiu liwsndrwnsadanssauanudesiu 95 % agld
DMRT

2. msiinlsavasiundrurauiniunaaugniyest Ganoderma boninense

maalsavasundiduttuinanduiimusuuseedise (OS) Tugnuaugisgs
5701256 789 gnwau A B uasC udsUgniie Ganoderma boninense 3 \iou wu
nnatewuginisiinlsaliuandisfunisadd fleny 6 Wou nudwniugininAslsalil
uAnsnafuNERAfosag 22.92-43.75 dufleny 12 Wounuitgnuau C finsiAalsates
flgn¥esay 29.17 upndevadRaIngnraudusifinisifnlsaiesay 45.83-68.75 Wladu
Na181Y 18 Wou wudmnuginisiinlsaliunns1eiy feseas 35.42-70.83 UagAundn

019 24 1fou wuimnitugiinisAnlsaliunneinsiu Aesesay 41.67-70.83 (39fi 2.1-2)
msefl 2.1-2 fdanusuussedsn (0S) vesiunddiniuiugnuauasug ol aneus
lenu ndaUgnidle Ganoderma sp.itog 3 6 12 18 waz24 ey m AUITeUdu

thifugsun st
o . AuilanuguLsvadlsa (0SN) (%)
Wug _ _ _ _ _
3 fioy 6 Loy 12 \fiau 18 fiau 24 \fau

1. lsivgnide 0.00 0.00 0.00 0.00 0.00
2. Suratthani 1 6.77ab 35.94 62.50b 64.58 66.67
3. Suratthani 2 6.25ab 35.94 60.42b 60.42 62.50
4. Suratthani 5 6.25ab 35.42 62.50b 62.50 62.50
5. Suratthani 6 2.08a 35.42 64.58b 64.58 66.67
6. Suratthani 7 6.77ab 43.75 62.50b 64.58 66.67
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7. Suratthani 8 20.83b 41.67 68.75b 70.83 70.83

8. Suratthani 9 6.25ab 39.0 58.33b 60.42 60.42
9.A 0.00a 35.42 52.08b 54.17 54.17
10.B 2.08a 29.17 45.83b 45.83 50.00
11.C 2.08a 22.92 29.17a 35.42 41.67
CV.(%) 39.67 39.14 27.05 27.36 26.56

v o

nuewn Mavluiianudiferiuniidnusiviioudu liunndmeadafiseduanutedu 95 % lngly
DMRT

3. dniingn waztwiinusie

nsazautmtinan tmdnui vesddusarnvesiunduduthiugnaaugsieg$
577125678 uaz9 awWusionvu A B wazC ndsgnile Ganoderma spiiony 36 ey
wudhviinanddugnuangssg o 9 Wudgnuau C B uaswusiiliugnide Smiinand iy
galdumneneiunieada fie 1.59 1.51 1.50 uag1.50 Alansusasumua1svu wagliuansnmng
alffugnuaNgTI) 01Tl 2 uggnuau A gwaugaunionil 57 18 dugnuaudinugioil 6
fuminandwiutiosdian fe 0.94 Alandusedu Fsunnsnearniugdug thuinuadisunuin
fugilaignidedinisavauthuinuianniigaldwandrafunsadfsuiuggnuay C gnuang
51943571 9 Wuggnuay B gnuangsnug3ondl 2 Wugganas A gnuaugiugsond 15 7 uass
fifidhminusisddiu 0.45 042 0.41 0.39 0.39 0.37 035 034 uag 0.33 Alan3usadu My
drugnuaugsugiond 6 fimidnufadutesilaafie 0.24 Alansudedu dminansinwuin
ftugitlaignite uasiudgnuan C Snisasaniminansinuniigalsiunnsistunisadnd
anuaNgIeg sl 1 Wuganuay B gnuags1ug ol 258 7 9 Wuganuau A e 0.23 0.23
0.20 0.19 0.18 0.18 0.18 0.17 0.15 0.15 Alan¥udedu FusAdinsavauiminansniiosiian
FognuangTugisnd 6 Ae 013 Alandusedu dwdnuismnnuiviusilivgnide wasius

=3

b

anuas C Insazamnhvinuesandiniian Ae 0.10 Alansusiony uandaiuneata fugnuay

=3

(3 =] (% s = %)’ v 14 al [ 1 kL 1 (3 =) =
9194357 9 LaSWUTGNHEN A JUmTnLitesIn 0.07 Alansunanuy FIUGNNTNT I ITTU 6 4

o=

ihwiinuissniiesiigaite 0.06 Alansusiady twiinansamdiduiarsn wud wagiudgnuas
C usitlaiugnide udgnuau B uasgnuaugsen sl o Insasamimdnansaudifuuagsin
wniign fe 1.75 1.73 1.71 uaz1.69 Alanfusesumudidiu liunndsangnaasgsiunfond 2
51 uggnuas A gnraugsegssnd 7 waes fie 1.62 1.56 1.49 1.49 1.48 uaz1.44 AlanTuse
Funudiy daugnuangstun s 6 flminandduliosiiande 1.07 Alanfusedu dwin
whnuddunarsniuiildugnideitmdnunndiaeliuanssaniusgnuas C B gnuaus
1wl 2 9 Wusgnwan A gnuavasiug$snil 17 8 waz9 Aefimiin 0.55 0.52 0.50 0.48
0.48 0.46 0.45 0.43 0.2 uaz0.41 Alansusiady ArugnuaugsnT5d 6 fwdnueswsn
uazdduiosiigaunndsiunmeadtuiusdug Ae 0.30 Alandusiedu (Meed 2.1-3)
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M3 2.1-3 Msazasvingn dminuis YesdidukaysInvesnuna1URinugnHaws
193571 aneiugienvu wasUaniie Ganoderma sp.fieng 36 e w AugIdeUAuTUg

31903574
¥ . ¥ . Yuinsan
UIUNEN WUINRUNTIN o
o o Ay v ¥ e v w (aaunazsn)
ug (Alansu/éw) (Alansu/aw) o s
' (Alan3u/fiu)
a0 WiAg &0 WiAS a9 WiAS
1. ldugnide 1.50a 0.45a 0.23a 0.10 a 1.73a 0.55a
2. Suratthani 1 1.29ab 0.37a 0.20ab 0.08abc 1.49ab 0.45a
3. Suratthani 2 1.45ab 0.39a 0.18ab 0.09ab 1.62ab 048a
4. Suratthani 5 1.38ab 0.35ab 0.18ab 0.08abc 1.56ab 0.43ab
5. Suratthani 6 0.94b 0.24b 0.13b 0.06¢ 1.07b 0.30b
6. Suratthani 7 1.30ab 0.34ab 0.17ab 0.08abc 1.48ab 0.42ab
7. Suratthani 8 1.26ab 0.33ab 0.18ab 0.08abc 1.44ab 0.41ab
8. Suratthani 9 1.56a 0.42a 0.15ab 0.07bc 1.71 a 0.48a
9. A 1.34ab 0.39a 0.15ab 0.07bc 1.49ab 0.46a
10. B 1.50a 0.41a 0.19ab 0.0%abc 1.69a 0.50a
11. C 1.51a 0.42a 0.23a 0.10a 1.75a 0.52a
CV.(%) 22.68 19.65 29.61 20.83 23.22 19.13

nuewn savluisanudfediund

DMR

Q

o

n
=

wsmilouny ldumneananneaifnseauaINuLg

03U 95 % Tae/ld

Pz a = a dy @ I3 goJ o dy I3 [l
Yananaaaei 2.2 Anvslawesuuudal auudunasn1sAIUALLY B AN LIALIAAL
TururunisuanwansenvasUdutiniy

1. d1579uazAuflog1uudainuaIUIauLNTY

1NNI5ENTINALAUADEIUUAALUN LWAALEY LAZIAATINULTTIDINNTEUIUNIT

v
a @ fa v (3 o

NAnLARIaNVeIUI AN INurERAnwEntenvesUaNTuaInaudITeUdunTug

[ v ¢

s = fa v ¢ o w =} a o a ¢ N a ¢
i’lwgiﬁﬂu @Juaﬁﬁ]ﬂﬂ’laMU’muﬂi%U URNINYIAYFAIVATUATUNG (aﬂ’]umamLmamWUﬁﬂ’]am

]

[

11571) envulawn 10, 1WISIA 910A (UASASSITUIIY) USEN d81UL0AN 3119 wazuSun o

file azlnsma 91 nudnwarvedesuuuiniuand iy 1w dnvasdulavny nay
duleden nquiduledden waznguiduloningualesden Wudu (nmil 2.2-1) wdsuue
MEIBIITUUNSEAETY (N7l 2.2-2) neliuasaduiin 12 alusiigaumgivies \Wuan 7
Ju MndusTvgeunielindesganssmiviia Stereo NUANYULYOUTOITVUVUWEAIDN
Undniulidnwagiuansaiudiail (n1mi 2.2-3)
(Y & = (3 ¢ 8 o
dnunuzvadaTIInULIAAIRNUIdNNNSTY
Y = 1% I3 = % ' s o
anwauedl 1. numuyadesen laluld Yaemuynundualesdm
Y = & o o a
anwaun 2. wullunquiduledileiugnen

anwaizd 3. nuilunguavesding Augadesdu

anwaueh 4. nulunquiduledunay
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anuaszd 5. nquiduleduaiu ¥ wagnussninuuLE

8N

AN 2.2-2 NMSIEaTINEanUdNTNTuUUNSE AL (Blotter method)
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a it 2.2-3 Taladl (1-1) Snvarvuwdn (1-2) warlassads (1-3) veudesn Rhizopus sp.,

Taladl  (2-1) Snwaruwudn (2-2) waglaseasng (2-3) vealies Aspergillus sp., 1aladl (3-
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1) nvaruudn (3-2) warlaswadns (3-3) veadies Penicillium sp., taladl (6-1) Snvas
VuwEn (4-2) uazlaseadng (4-3) veailiesn Fusarium sp., laladl uue111s PDA (5-1)
Snumzaoniinfituvuudn (5-2) wardnuvay Clamp Conection (5-3) ERCLER
Schizophyllum sp.

UDNIMNULTTIUUAILER 510 LazgenvenuantenUIduiiuudrdmuinges
an5aTuUULHLTA (Plugged pore) Usnarealafiwdnsen (Germ pore) (il 2.2-4)
Snie Fesnaidureslassumindadowdanionsen Feusnadduduiiduidede
WIIIINuasEenveLLEAeN e'?'iqﬁammawﬁngl,mﬁm wazlUdnsidianesinuageu
gouvesduthiiuly duiuinniidugadssdiddygevisiviliAnudadeviowsa

Tunszurunsuanwassenurdutsiu (nna 2.2-5)




At 2.2-5 Westuuuunuln (Plugged pore) Uhiaeadafiwdnten (Germ pore)

INNSANYINTTUIUNTHANUEAIDNVDILNAIHNARAS ] WU TUNTEUINAISHER
wiamentuiinszuiunses 9 fiitesodouarduasusonisindovosudneniiduingu
ud Jumeunsuumeane esnludupeuiiiinsvunzaneeunnzadndunan 7 5u vh
TAadestuuunzanedusiuiuinn Sunsunsvuwdaneuiluiuleeenldnaia 7 fu
Funoumsduuazgaudn Tuduneuivininisthinieyaudaliindesilidswiadenisin
IWvoadesld mslidlunszuiuniseng q dddihitliazeranerildiinsiudeuvoaios
Anluld wazfsulufimsufiRmuvesuitRnulunssuiunseine q Ssdiaudessionis
Unidewdes wu nshiaugaile ldaruihJauin wagnsviauazengunsalinesile
vioiiufiufoinu (usu

2. ﬁnmé’nwmzmaé’mgm%wmu,asai’"nuun%ﬁmaaL%ammmq

mmmmwms’?’?aswmmamﬁmLﬁwaamﬁmaﬂmémﬁﬂﬁu Tnendeidosii 5 Snvae

Nndnenndinmsunidedisds Blotter (nwfl 2.2-2) idssunems PDA uavusnide

59MU3gNS (Pure Culture) mensdnusulatgidulevesiesiniglanaesqanssadyiia

1%
a

Stereo UnAsIUUIIAB LTl Aunndnvnrlalail nvreaoulasiaieiuyales uas
Snwagmainalesnelindosanssaintin Compound ansnsadaduunidosld 5 v
ey lumides Rhizopus sp. Aspergillus sp. Penicillium sp. Fusarium sp. LasLes
Schizophyllum sp. Tneides1is 5 wiindnvaesweluil (nnit 2.2-3)

W31 Rhizopus sp. NULSyUURRNanUENUNTY Tnewdulaadne Rhizoid Ay

s 14

dUe$ (Sporangiophore) As9813llLANLAUY druvatgvesniuyalatasne Sporangium

melufavaszusnanan @M awmdndiuaunin lalatluue1mns PDA fida wiuduyales

Faau oo Rhizopus sp. NUldaINdeE ANy NLaHARLansaNT
TovinisdrTanastiusiegi (151971 2.2-1)

(%
o w 1%

138351 Aspergillus sp. WulasguuRnuaau1duLTu Arulaflidie (Conidiophore)

nseenldunnuuus dudatsvesiiuylaiiielUseanidu Vesicle Ingsou Vesicle @319
Phialide wazdiuuagves Phialide addladiiiegusianavvuindndidengnandiuauuin
laladluuenis PDA fidduauznen wWiuduyalestaau lneilios) Aspersillus sp. wuld
Y 1 <@ J a @ A Yoo o =3 Y 1 d'
INFIRELIUEANNNUAGINENLGABNNLIINNITAITIUALAUMAIBEN (119190 2.2-1)

W85 Penicillium sp. wuladyMavuRmdauiraningdu uSUYen kagsINTes

[ L3 ) d' o % < 3 Y 1 = 1%
WaRINUIRNUNILUY (NN 2.2-3) mlrvoauazsnvesudnseniiautduings lneniu

lafiifie (Conidiophore) wuiimswanuuus drudatgvesinuyladideliny Vesicle winunis
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4319 Metulae dnwagaagiile druUa1euas Metulae @379 Phialide Uangvea Phialide
asladiiegusananvnadnladddiuauuin lelatiuueims PDA & lelatisuludu
#iu laladndnaiuznd Tnawdos Penicillium sp. WUlAINAIBE1NEAINYNUUAINER

[ av Yoo ° & 1 a
LWARENNATIINISEITILALLNUMBEN (15199 2.2-1)

o % dgll e . A ¥ o a 1 [ '3
ATNN 2.2-6 aNWUEYDWTDIN Penicillium Sp. NWIVNANYUIIUIINDDUVBUNAAIDNUIAN

1%
o w

UUNU

v v :
a 3 o w =

W31 Fusarium sp. wutduleduiniasouiiswn W eiguuRiuaaliauuty e

Y

1

2V 14 6 a 1 = a b a a I
nyIvdeunelinaedganssanyin Compound wuintaiinisasialalithAvaesiuy Ao
Microconidia kag Macroconidia Ing Microconidia t1dulafitfgauinian 1-2 198d way
Macroconidia tulafltfevunlue 3-7 waa Inevaladinesaesuin la Lifld laladuu
811115 PDA Tdunsnageuiavn wuley Ine Wes1 Fusarium sp. wuldannsiegrauingin

1 a @ aY ¥ oo ) =3 Y 1 =
VNuraRALAAENTAYIIN1Sd1IaLaZAUAIRENN (19197 2.2-1)

& . a < v oy a vy X o
LRI Schizophyllum sp. A39LAALLATY ‘W‘UL‘U‘IJLEﬁ‘L!ﬂEjiJLﬁUI‘Hﬂ‘UW’JG]’]WUUUUL&Jam

Unduiiiiu wagiunduseniinsely (0wl 2.2-7) Talafiuueming PDA Wudunadu idu
Tolidy suluduiiamienms waslinsimunduseniinuue1s PDA easiadeuniels

naesganssAiyin Compound wuinduleveutesiinisadia Clamp Connection @u1du

¥
(% IS

anwrYaudeslungu Sexual Basidiomycota lag 10351 Schizophyllum sp. wulaain

Y 1

o ca o ¢ o o ¢ a fa o ¢ 5w ~ ¢
M’J@UNLlla(ﬂR]’]ﬂ@umﬁ]EJUWGNUW?,Jqui’]‘H{]iﬁWU @umﬁ]ﬂ‘lhamu%mﬂiz‘u Lag 1an. lWsea

o w

9109 (UASAISITUIIY) (AN57197 2.2-1)
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AR 2.2-7 W31 Schizophyllum sp. Mdsesumilluneniiia (A) Aunaswesneniin (B)
Y v & o g & a < ¢ 3 o
AunUITRIRENYa (C) uaganwuzannwinnasyunAquuaasonuIauuuu (D)

M19199 2.2-1 We3E@ M TInTIINUIINAEINERWAATIlFaInN1sdTIMazINUR e

P unaINAALNANgDN
LBIIEA - —
Adl.ag. | Add.nu. 49, 1sen CPI GRRHORI]

Rhizopus sp. v v v v v v
Aspersgillus sp. v v v v v v
Penicillium sp. v v v v v v
Fusarium sp. v v v v v v
Shyzophyllum sp. v v v

3. NMSANYIIATINTSLTYLAULALAZENBaENISTUgIUINEN

INNSUNTDI AL Lo lwlanlagIuLenn1s PDA Uidalaelvuasaauiln 12 Falug

] a

Ngaunniivies Juiindnsinisasqiulavestosudazleloian wuindesn Fusarium sp. §
gnsNsasyAulawasgege Aesyiulafuaudsnteniely 2 Tu (5 9u.) s0amfe
W31 Rhizopus sp. Aspergillus sp. kaxi@a31 Schizophyllum sp. a1elu 77u LLazqmﬁw

AoLliBs1 Penicillium sp. \Wsqivlaanaubsadeoldinan 11 Tu (0l 2.2-8)
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6.0

5.0
&
% 4.0
oy
3 30
Y
D
o 20
3
1.0
0.0
2 2 4 5 6 7 g g 10 i1 Day
—®— Rhyzopus sp. —@— Aspergillus sp. #— Penicillium sp.
Fusarium sp. === Shcyzophyllum sp.

a LY a a & < ¢ o W a 1
AN 2.2-8 @Gﬁ’]ﬂ'ﬁLﬁ]ﬁﬂJLWUIWU@QL“U'P]i?UULNﬁ@U’]ﬁNU’]@JU‘UU@@’N )

Yonsnaansil 2.3 ﬁnmﬂ‘%mm%mL%aiﬂmﬁ'a@m%‘luﬂa%‘lwwiamwﬁzylﬁuiﬂ wazn1s
Uasriulsa
Srduninvasudutii

1. maaSeyivTavasfundrundutingu

nswsnydulnvesfundrdutindueny 3 uaxs Wou ndsugnwuiniidaunidly
fiavian 2.05-2.20 mdlugedu iunndnsiunsadaluynnssads WuiReafuaugs dau
fudilufleng 3 wWeulsild AMF Siluilusndian 95.6 marawuiuns liuandsnld AMF
12 n¥u 1¥e/q 84.2 msrseuiwns TaAMF 10 n¥inde/qe 82.7 maraauiiuns TaAMF 5
n3ude/ge 82.0 msawuiiuns daun1sTdAMF 3 nfuido/ge dfuilutiengn 80.0 ansns
URINT TauanAnssadAtuNITIABIue Wushaudnansdidumnuin liunndratumneada
et 3 uags ey Aefidurnaudnatedidiu 0.40-0.44 uay 1.81-1.89 WwuRIAs(ANT197 2.3-

1)
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M19197 2.3-1 Frunumaluniun Aty waganuaavesrunaiUdudiiu Nlild wazld
AMF 717y 3
wag5 wieu o AudideUnaudiugsugnd

M9lu P ARl OG]
z AUty GRGHER U
VNKRUA MGG RIZNP
A (n5.24.) (su.)
n554735 (n19lu) (w.)
3 5 3 5 3 5 3 5
WoN PN LWhBu AW AW LHeau Lheu Lheu
1. ldld AMF 214 41  956a 625 217 602 043  1.84
2. 1d AMF 3 nSue/qs 205 393 800b 570 207 563 044 186
3. 1d AMF 5 nuiie/qq 205 428 820ab 669 212 596 040  1.89
4. d AMF 10 nSu Wwe/qq 220 425 827ab 681 207 59.0 042 183
5.8 AMF 12 n$u \Wa/qq 217 418 842ab 566 208 560 040 1.81
C.V.(%) 223 760 741 1656 476 491 522  7.25

o I

nuemn Miarluaaudifediunisnyanieuiu luanssiumsadinseduaudesiu 95% lagTs
DMRT

4 U

nsisqAulnvessund AN uNogsunaT 12 uag30 weuld wazluldAMF

]
[
A

n&Uqniie Ganoderma sp. a1un3suis deliAenssudsd 1 laldamr livgnide
Ganoderma sp. n35u357 2 laldAMF UQﬂLG‘ga Ganederma sp. n351357 3 TdAMF 5 nu
lﬁﬂqm%’e Ganoderma sp.ﬂﬁiﬁﬁ%‘ﬁ 4 TdAMF 5 ﬂ%’MUQﬂL%’a Ganoderma sp. N55U339 5
TdAMF 10 ﬂ%ﬂlﬁﬂgﬂﬁ@ Ganoderma sp. 350357 6 TdAMF 10 ﬂ%@JUQﬂL%@ Ganoderma
sp. Wudwﬁﬁuﬂﬁwmq 12 ey fmduiomelduansstunisadn fesinnsly 5.75-6.25 ms
Tustedu fiufilu nssudsd 5 Suifluinniian 0.46 marauns lduendremneadfsu nssuis
7l 6 4 3 1 Aediluiily 0.41 038 036 WAL0.33 m3rsms drunssuisd 2 ffuiiluostian fo
027 FNTIAAT UANFNIERRAUNTRHATEUY Mg wuin ns5uAsH 3 femmigenniiaade 143
sims laiwanenafuyneafitu ns5ua89 4 6 5 uaz1 AefdlAmgs 140 140 135 ua 132 Lims
pwddu nssuAsi 2 fawgadosiiga Ae 1.18 wns uandmnsad A unsssaug
dusingudnansdndu wuingsudsi 1 Sidurirgudnansddiugeande 3.35 lwuuasdslsl
LANAINNERARY N55UA5T 4 5 3 waz6 A 3.21 3.20 3.19 UAL3.19 LWURIATAINAIFY
n33u357 2 fidurrgudnansddiutiesiign Ao 2.75 wuRWAT winA 1M ERAUNSIATDUY
Sledundneny 30 Wounuin Srwaumidly ange uily uasduringudnansdidulal
upnAsERRlLNnIRAT Aesiuaumsly 7.00-7.67 maludedu Siuiilu 0.61-0.76 M3
593 IAmIge 1.49-1.72 ins uazidusnaudnansdidiu 5.58-6.26 lwuRluAs(IR 2.3-2)
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M50 2.3-2 Iumslunavan Wity wasenugaesiuna1nduniidiu Alild wagldAMF
MalldAMF nisUaniie Ganoderma sp. @ng@uNdT 12 Uaz30 W o AugITeuduingiug
31475571

msluvianun Nudtly GRGHER uEguenanIm
s (nslu) (M54 () o
N334 (a1.)
12 30 12 30 12 30 12 30
ey lfBu  WWeu AW Wheu AW ey LAau
1 1alld AMF laiugnide 625 742 033ab 072 132ab 172 335 590
Ganoderma sp.
2 laild AMF ﬂgmfga 575 767 027b 076  118b 160  275b 558
Ganoderma sp.
314 AMF 5 n%’mlajﬂqms??a 625 742 036ab 072  1.43a 158 3.19ab  6.12
Ganoderma sp.
a4 AMF 5 n3udgnide 625 725 038b 0.66 1.40a 153 32lab 626
Ganoderma sp.
514 AMF 10 n$ulsiugnide 600 742  046a 069 135ab- 149 320ab 562
Ganoderma sp.
6 ld AMF 10 n3uugnide 600 700 04lab 061 1.40a 157 3.19ab  6.22
Ganoderma sp.
C.V.(%) 9.76 1867 2535 2693 1042 1175 1269 870

n
1Y =

v Miavlurisaaudifeaiuitdsmamiioutu liunnsmasediffszduaudosiu 95
% lne'ld DMRT
2. N151930yAMF Tustnvasdundrungudngiu
nsasresAMF lusnuesdundrurduinti Wethsnvestundduiguunii
N15A1SATIANIAMF A28n158UATINNIRIUITVBY McGonigle uagame (McGonigle et
al.,1990) wuAMF Tusiaurdaluynnssuisildide TnenuidiAa (vesicle) fiudnmdans
lovh Bsazadogulalamin)
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AW 23-1 Maas et AMF lusmesdunddaituildlumsmeaeu lald AMF () Td AMF
3 n¥uide/
03 () 1d AMF 5 n¥udo/ne (@) Td AMF 10 n¥u 1da/ns (01d AMF 12 n¥u 1da/ne @)

3. Banmusmensluluinduthiiu vasdundrundutigiu

smomstuluresdundrunduisfuiuggnuangseg 51l 1 7ld AMF snarfy
n&algn 5 Wounudn n1sld AMF 3510 uas 12 nduidedens Svsinalulnsiou 241259
Woefud Fauandniunieedd funislld AMF fiuinalulnsioudiosan 217 Wesidud
wuentusiinumoaniasa nnsld AMF 3 510 lag 12 ndu \Wasions fuSunnmeane’a 0.20-0.21
Wosiius lild AMF fivsinamleanlesatiosgn 0.17 wWosiud drulSunalnuvadey winfidey
wazluseu lalusnansiuvmeadiflunnnssis den 1.74-1.88 Wesldus 0.37-039 wWesiius was 13.3-
143 wesiiud amaiu (AN571991 2.3-3)
msedl 2.3-3 Yinasgermsluluundinisi maamuﬂmmaumuuwuﬁaﬂmamﬁwgs

51737ld AMF Fusnsinafundsugnidunan 5 Wou a quiideunduiiiugsnugs

511
Yaaw  dsuau Ysuey UYSua
ad 1% = o o ‘lﬁlﬂm
55495 Tulasiau Weawesa nunaweu  wunii@eu
Tusau(%)
(%) (%) (%) (%)

1. lafld AMF 2.17b 0.17b 1.74 0.38 13.3
2. 1d AMF 3 nSuiaia/gq 2552 0.21a 1.88 0.39 14.0
3. Td AMF 5 n3uie/ge 2.53a 0.20a 1.83 0.38 13.5
4. Td AMF 10 n3u Wo/ge 25%  0.20a 1.74 0.38 14.3
5. 1d AMF 12 n$u Wo/ge 24la  0.20a 1.78 0.37 13.8

C.V.(%) 4.90 7.12 7.18 6.63 4.92

T
v @ = 1Y

nuewn Mavluisanuiideiuniiddnesmilouiu liwsndmeaiianssduannuiedu 95 %
logld DMRT
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swemsliluresiundunduiduiusanaauasugond 1 Alalld wagld AMF wdaugn

o Ganoderma sp. 30 1eu wu Gnalulasou Usinameanesa Inunaiden

wunildey wagluseu ldunndnedunisadalunnnssuds fedusunalulasiau Seuay 2.54-

2.73 veanesa Sevay 0.20-0.25 Inunaidey Sevay1.70-1.92 uunilidey Sevaz0.40-0.45

uarluseu Yeway 15.3-20.6 (51971 2.3-0)

a1t 2.3-4 Ysanasmenslulutndiniisu vesfundrdhdumisulalld uasldAME v
Uanie Ganoderma sp. 30 \iou 1 AuEIeUdutugs g 57

e dSuner JSunaw YSuna dSunae

n3suId Tulpsiau Weawada Iwunade uunilde  Tusou
(%) (%) (%) (%) (%)
1 lafldAMF lsiugnideGanoderma sp. 2.54 0.20 1.74 0.42 17.8
2 afldAMF Ugnitie Ganoderma sp. 2.68 0.20 1.92 0.41 20.6
3 TdAMF 5 nulsiugniie Ganoderma sp. 2.63 0.25 1.71 0.45 17.2
4 TdAMF 5 n$anlgniie Ganoderma sp. 2.68 0.23 1.70 0.43 18.7
5 TdAMF 10 n3ulsiignifie Ganoderma sp. 2.62 0.20 1.78 0.40 15.3
6 TdAMF 10 n3utgnide Ganoderma sp. 2.73 0.22 1.92 0.41 18.1
CV.(%) 4.7 226 11.8 17.0 26.2
vunewg Miavlurisaaudifeaiuidfsnysviloutu liumniasadffszduaudosiu 95 % lae

14 DMRT
4. NSALANUMTNEN UNMUNLAIVDIAIAULALIIN VBIAUNAIUIAUUNNUNDY LATWAY
ﬂgm‘?!a Ganoderma sp.

Msavaumngn tirtinuresEduraysin tmdnsu@Edutarsin) v ey
nddutiiy ey 5 iWeu nudtlitennafunisadiluynnssuds Aefldmiinand
35.3-41.7 nSustodu Vmna dunis 8.55-10.10 ndusiedu tmidnsinan 4.60-5.60 n3usie
#u dvinsanuss 1.32-1.71 ndused uasihminsm@dunassin)an 40.1-46.8 niusedu
dvinsan@dunassinuis 9.9-11.6 nusedu@isai 2.3-5)

A58 2.3-5 nsagautvtings tminuisvesdidusarsn vesdundundudtiu Alald
warld AMF fiong 5 dou o audidetrduthiuasugiond

Ywiinandu Ywinsn twinsausduuazsn (3
N3350 (nFu/fi) (nFu/fiv) fi)

Gl WiAS Gl WiAg Gl WiAQ
1 lafldAvF lahignidie 353 9.28 4.85 1.71 40.1 10.9
Ganoderma sp.
2 ldAMF Ugnido 37.4 9.63 5.60 1.65 43.1 114
Ganoderma sp.
3 TdAMF 5 n%fmlamqms?‘?a 35.6 8.55 4.60 1.55 40.2 9.9
Ganoderma sp.
4 TdAMF 5 ﬂ%’uﬂgms?‘?a 37.8 9.18 4.75 1.35 42.5 10.5
Ganoderma sp.
5 TdAMF 10 nfulsiugnide 41.7 10.10 5.18 1.32 46.8 11.6

Ganoderma sp.
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CV.(%) 20.05 21.40 23.48 23.2 20.12 21.21

nuewmn favlutnanudidediuniidsnvsmileudu lwansmsadansyaunnudediu 95 %
Ingld DMRT

msavauihvinas thudnuieesdidunazsin tmdnsan@dunaysin) 1896y
néuduitundsgnidedidundneny 30 wWeu wudn nisazauiniinandidu sn n1s
avautmTnuisddu 510 wevnisavautveinas deinusanddu wazsin Tuuansnaiu
yaadRlunnnssuds Ae fminandidu 1.00-1.22 Alandusedy tdnukedsu 0.31-
0.36 Alan3usiodu tminansin 0.14-0.16 Alandusody tmnusiasn 0.08 Alandusedu
dminansiu@dunarsin) 1.14-1.38 Alanfusiedu Umdnuissiu@dunaysin) 0.39-
0.44 AlansuseduEyd 236)
AN5199 2.3-6 MsazauvTingn TmTnus vesdduLazsInvesdundudutulald
uarldAMF isgnide Ganoderma sp. 30 Wy w auditeunduhifugsug e

Y oo ooy y o sy
UrmuUnaInu UIMUNIIN
ag a v oy a v oy bAS3IN
N95U79 (Alansu/fw) (AlansSu/du) vy
(Rlanfa/siu)
an I dn Wil dn I
1 lalldAMF lsiugniteGanoderma sp. 1.12 03¢ 015 008 127 042
2 TldAMF Uanidie Ganoderma sp. 1.12 035 016 008 127 043
3 TdAMF 5 n3ulsivgnidie Ganoderma sp. 1.22 036 016 008 138 044
4 TdAMF 5 n3udanite Ganoderma sp. 1.00 030 014 008 112 037
5 TdAMF 10 n3ulsdugnitie Ganoderma sp. 112 03¢ 016 008 128 042
6 TdAMF 10 nFuugnide Ganoderma sp. 1.00 031 014 008 114 039
CV.(%) 1741 1988 1807 9.08 1687 17.11

T
v o 1Y =

nuewn duavluinanusiferiuisifsnyaviloudu liwanswnsadiansyiuanudedu 95 %
logld DMRT

5. Msiinlsavasiundrurauusiundaugniyesn Ganoderma boninense

n1siinlsrrasfunaUIduiiuinandviininugussvedlsa (DS) vaIsunan
Unduiiuiuggnuaugsug sl 1 ndslgnide Ganoderma sp. 11 3 6 18 Uaz24 (piauny

(%
v A

nssuTEdaiiAonssudsd 1 lild AMF liugnie Ganoderma sp. n3su3sd 2 laild AMFUgn
W8 Ganoderma sp. N351357 3 Td AMF 5 n3u VL@JIJQm%EJ Ganoderma sp. n353337 4 1d
AMF 5 n3y UQﬂL%’eJ Ganoderma sp. N334389 5 1d AMF 10 n3u lﬁUQﬂL%ﬁj Ganoderma
sp. N353357 6 1d AMF 10 n3u qué??a Ganoderma sp. WUIN35IEA 1 3 uag 5 Fundn
Unfi dau 3T 2 4 uaze numainlsavdsgnidied 3 Wou n3dsT 4 dnnsiAelae
tosfignfe fosas 1.17 n33uish 2 wuniaiAalsauindian fosag 3.91 liuandeain
n3suAsi 6 fnuniaiinlsndosas 3.13 udsgnide 6 Wou nssuAsi 4 dn1siinlsetioy
flanfo Yovay 1.17 n351357 6 wumaAslseunniian Seuay 7.43 liumnensannnssdsi 2
fiwun1siinlsndosas 4.69 vdsgnide 18 Weu nssudsi 4 Anaifelsetieniignfio fovas
6.25 n331A57 2 numaAnlsaNniian Souar 12.89 liuandnaainnssudsi 6 Anunisiin
Tsn¥enay 7.82 ndsgnite 24 ieu n3sudsil 4 dnsifinlsatiosilanfo Souay 9.38

105



N350357 2 nun1siialspunniian Seeas 18.36 LkANAIAINNTINITN 6 Anunisiialse
Sewar 12.50(M15799 2.3-7)
M19199 2.3-7 svdianugunseedlsa (DS) vesrunaUdudduiuignuauas ey $snd 1

fa o

waaUgniie Ganoderma sp. 3 6 18 waz24 Wwisw oy AudITeuauniuas g ssntl

Autlanuguksavatsa (DSI) (%)

wug
39U 6 1foU 18 laau 24 iy
1 lafldAMF lsiugnidaGanoderma sp. 0.00a  000a  0.00a 0.00a
2 LildAmF UQﬂL‘?}jﬁJ Ganoderma sp. 391c 4.69bc 12.89c 18.36¢
3 TdAMF 5 ﬂ%’uiﬁiﬂqm%@ Ganoderma sp. 0.00a  0.00a 0.00a 0.00a
4 TdAMF 5 nfugnifie Ganoderma sp. 117ab  117ab  6.25b 9.38b
5 T@AMF 10 nulsiugnifie Ganoderma sp. 000a  000a  000a 0.00a
6 TdAMF 10 n3utgnide Ganoderma sp. 313bc  743c  7.82bc 12.50bc
C.V(%) 678 66.7 57.7 44.3

v o

nuewmn Mavluianuiiferiuniidnusimviioudu liunndmeadafiseduanutedu 95 % lngly
DMR
14 Y

‘dl 4 '3 o L4 o ﬂ'
N1sNAaadIN 2.4 Anwirdaiun1salinisssuinvadlsadranuiduluanunnim
AZIUDDNLAYINUDADUANS

= 3 a L2 go’ CY) dy Ql' [ a = |

Anwranrunisainisiinlsevesurduindulufunaans i ueanduuianouand
AlluN13521iNe U 2560-2561 d13999ianun 3 3anda laun guasivend asasiney wag
$1uN9Lasey wusn1sdsraeeniduianun 3 alh lé’LLdQ@J%’auﬁﬁawmﬁau L. -9.A. Ak Y
d1579% R ou 1.8.-n.8. Q@Jmneﬁﬁawwﬁau M.A.-3.A. SINTINUA I1UIU 30 was 9n
Janinieanugfneliiialsamiiouiu (Table 1) lngvini1sdnsialundasurduves
WNWYATAS LLé’aLﬁuﬁaaﬂwﬁlff]uimmﬁ'mﬁLLemL%mmaim IV ENUEIE W INELITRA TR
Augideitvlsguasvsiil udwhnmsneaeulsanduludunariauuidiu ankansdsians 2
U Tuiun 3 Fawin wulsar1egeeil (Fig. 1-5)

FIMINATALLDY

anfiunsluiud grnefunsdnual Mavus 6 dua laun drvaiiles suadaueg
Aualansete dvage duaauluvg wagdivauiden wunamua 5 1sa loun lsaluga

| a & . ~ ¢ & e a ¢ & e
AMI1BARNLYBTT Cephaleuros virescence Hasidudnisiialsn (qauu 45 Wesidud
9117 20 Wosidud wavgaiou 10 Wosidud) uazszauaiujuusaelsn (aHy 13
s & & s & & o s & & a kg

Wosigud gavund 7 wWesidud uazgaiou 4 1Weasidud) lsanouunsaluainainies,
Glomerella sp. fiUasigusinisiinlsn (qaru 65 Wasidus ganuil 30 Wosidud uazgg
$ou 5 Wosidud) uazszauauTULIIvelsA (Q9elu 30 Wosidud favu17 20 Wosidus

P s 2 & ya a & . = s & a
wazgaiou 13 wWesidud) lsalulndliliinaniesn Curvularia sp. Ivesidunnisiinlsa

R o s 2 & | A a &
(AaNu 4 1Wasigud) uagseauanuguLswedlse (qary 2 Wesidud) lsanalfiinainide
31 Lasiodiplodia theobromae \Wasiduiniaiinlsa (ganunn 3 wWosdud) wagseiuainy

s & & va a & B . ~ -

JuLstvedlsa (garun 2 wWaddud) lsalulndiiiinainiiies) Pestalotiopsis sp. Hasidua

nsinlsn (e 30 wWosldud gauuna 15 Wesidud uavggiou 8 1Wesidud) wagszdu
§ & 6 & @ 6 v § @ 6.

ANUTULTIVRAlTA (fauu 25 Wesidud ganun 8 lWesidus wazggIeu 9 Wesidud) uaz
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[ d‘ a a a 9 [ % 1 a % a & @ I3
anwagiinannsiaunineiugnssy 2 dnwase loud madudauazlugeddy Swesidud
ASRAUNR 1 1asidus

FainguasIvsIil

ANAUNISIUNUN 5 D100 LALA BILNBUIILNAY (FIUALUUAITIA HIUANTEITIA
sualuuauysal AUaNIIEnale) 81euIdy ((vaud) suneluusg (uanussie)
SUNBYYTIN (Fuamedl drvanstay sualanuwad fuatinm) kagsnaudu (Fuay
= ° a ¢ H Py | A a X
ey dualaudseivg) wunavan 4 1se loun Tsalugnansieiinainies Cephaleuros

. = c & a s & & f & & v
virescence Hasiudn1siialsn (qoeu 15 Wosldud q9nru 10 Wesidud uazgaseu 4
Wesiiud) wagseiuausuusivedlsa (gauu 5 Wesidud gaviund 7 Wesidus uazggiou
4 Wosigud) Lsalulniifinanesn Cunvularia sp. fiiesidudnisiinlsn (gguu 2
Wesidud) uagseiunnugunsivedlsn (qaru 1 wWesidud) lsawauunsaluaiinainidos
Glomerella sp. fiasidusinisiinlsn (g 65 Wasidus gavuil 20 Wosidud uazgg
fou 8 Wosldud) wazseiumuguuswedsa (gouu 18 Wesidud gouuni 20 wWesldud
uwazgasou 8 wWoesdus) lsalulniiinaniesn Pestalotiopsis sp. filesidudnisiinlsa
& @ 6 & & 6 ¥ & @ 2 U

(Q9elu 20 1Waskdun 91U 15 Wasltun LaggnIou 8 lWosldus) LaysznUAITUTULT
volsn (aauu 13 wWesidud gavuna 18 wWesidud wazgadeu 5 wWeosidud) lsanaidiiie
91NW037 Lasiodiplodia theobromae Tilasidudnisiialsn (gaseu 3 wWasidud) waz
FEAUANTULIIILIA (9Fou 2 Wosidud) SnwaeiiinainnisiaunAniaiugnssy 2
anwasz Tawn msludauazlugeddu didesidudnsiaund 1 Wesidud wazeinseoa
Wesiusienniseanuli 3 Wesdud ndilinsavanvsvedsaiiuudn waannisLenideny
Fogaunsdanmalsafindudos Fusarium sp. widletuvinisugniendululududidy
a1 & & . 1 o v Y 3 a 1 i
Aadulsados Fusarium sp. lignunsaviliduliauineiniseeniile

ININTIUIATLY
aiunsluiiug 4 g1ne lawn 8nevIyuu ((1vanueddl duagIyuIu d1ualanaa)
gnailas (Muauis Muauvued) §1LnaUnuTIve (Fualuuay dAuauidiuega)
UNBIINLNIU (FIUaAINTE) nunamue 5 1sa laun lsalugaainsieiinainiyesn
Cephaleuros virescence fiiUasiduAnisiinlsn (qauu 30 Weasidud gouuna 7 wWesidud

v f @ '3 Y] f @ '3
wazgaiou 5 Wedidud) warseauausuLsvedlsa (garu 10 Weosidud ganud 5

s & & 1% s & & a k4 -
Wosiiud wazgaiou 5 Wosidud) lsakauunsaluaiinainiyesn Glomerella sp.il
Wesiudnisiialan (g9elu 75 Wesidud ganunn 15 Wesidud uazggiou 8 Wesidus)
LATIEAUAUTULTITRILTA (qary 25 Wesidud gavund 17 Wesidud wazgaiou 5
Wesigud) lsalulndifinain@esn Cunularia sp.iiiesidudnisiinlsn (qany 2
¢ & & ) ¢ & ¢ va a k4
Wasidud) wagseaunuTuwsaedlsa anu 1 wWesidud) lsalulndiiinainiaes
Pestalotiopsis sp. filasidudnisiialsa (qanu 35 Wosidud ganund 15 Weosldus uazgg)
fou 5 Wesidud) uazszauauiuLIedlsa (Qady 18 Wesidud gavui 5 Wesidud
Lazggseu 4 Wesidud) dnwariinainnisiaunAniaiiugnssy 2 dnvae leun ndludn
a v =1 & @ I3 a a & @ 4 1 =1 & @ & 1

waglugnddy diesidudnisiinung 1 Wesidud uaveniseenil dilesidusainisuaniin

s a

2 Wesidud ndtlimsvanmavedlsafiuudn uiannisuenidenuilioqdunsdamalsaiiy
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'
I 1

Juesn Fusarium sp. wailatduniinisugniendululuduuidunlaidulsaes
Fusarium sp. lignunsavilaauliduineiniseeninla

FaN1INAABIN 2.5 NAYDIANTANAKYIUINN Streptomyces spp. NALaanlaRans
AIUANLYDT1 Ganoderma sp. AnuAlsAdduitvaIUIRuLgY

1. Msiumeenediu

Mnmsfiusegsiuseusuuduisiuluiiuiisng @ meneldvesssmelnenuin
¥sheteiuluaninuindouiinnetudmiuldlunisuenide Streptomyces spp. S1uau 21
Fregne (57971 2.5-1)
A1519f 2.5-1 anudiiiusiede s1uaudedeiuainauUndutnify warS1uawde
Streptomyces spp. fuenld

JIWIN U uulolaan a1nau
fi9819AU Streptomyces spp. fiwen  lolgian
1]
UATAISIINIY
PNDUINWIL 1 9 PN1-PN9
BNNOYE 1 6 TG1-TG6
LN 1 11 CW1-
Cwi11
#9194 3514
SUNOLEIDY 1 q MS1-MS4
21LNDNYIURYSY 2 15 KD1-KD15
DIUNONTELAS 1 11 PS1-PS11
nsed
91LNDARDIND 2 13 KT1-KT13
PLNDUAENTLYN 1 9 PY1-PY9
SLNDLYINUL 1 6 KN1-KN6
YUWT
DLNDN LY 1 8 TS1-TS8
A3
UNOLEIDY 1 10 MT1-
MT10
SUNOMILYBA 1 7 HY1-HY7
9N8TYY" 1 8 RD1-RD8
WNQ9
UNOLEIDY 1 10 MP1-
MP10
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AUNBNTUAU 1 11 KS1-KS11

gnoUuau 1 7 PB1-PB7
d9van
gnoIngil 1 9 RP1-RP9
NN 1 5 HD1-HD5
ONLGRENOEIRIN 1 8 KK1-KK8
39U 21 167

2. ﬂ’]iLLEJﬂL%I’eJ Streptomyces spp.

fregnsiulunsaziiufisiuau 21 fhete uenide Streptomyces spp. wuin #iTe
Streptomyces spp. 31Uy 167 lelaandidarunainuate (m131991 1) laladveaie
Streptomyces spp. i&nvazadudandesuyng 3917 1 1A §u Ees wazed
uandnafy uenandiune  leleanaiiassatnadeng 4 Wy tea 1 uazindes nsny
Streptomyces spp. Tuﬂqﬂé’aaﬂwauﬁﬁﬂmwm% warldidefifiaunanuatedumsy
Streptomyces spp. Lﬂ“fluagﬁuw%éﬁwulé’ﬁ’ﬂﬂiusswﬁnﬂiugmzéﬂaaamaéuw%mi Snie
aUoshi Streptomyces spp. @d1eufinununuasaUSURRean MLIngou e 9 THE
(Phitakkit et al., 2014)
3. N1sARLEDNITe Streptomyces spp. ffluszansamsaenisdudaiosn Ganoderma
boninense

mnmsihleleanvends Streptomyces spp. Twenldarniusiuiu 167 lolsanun
naaeuUszansnmlunisdudadosn Ganoderma boninense wuin msdudadildannlels
\vweaile Streptomyces spp. agluyaseray 10.20 - 100.00 31w 50 leloavilvinans
fudainindosas 50.00 $1uu 110 lelmavilvinanisdussegludisiosas 50.00 - 80.00
wazswau 7 lelwanlinanisdudannninZesas 80.00 (13197t 2.5-2) Snwasznsduds
GUEJ\?VLEJI‘?ILaVlﬁﬁUiBaVl%ﬂ’WWG]l’e)miﬂil“u@Mﬂ’]iLf\]‘%iij@ﬂL%@ﬁ Ganoderma boninense g3an 5
Suruusnuandlunmi 3
a9t 2.5-2 %laaazmiéjug?\‘il,%aiﬁ Ganoderma boninense I@EJL%@ Streptomyces spp. i

Aauenla
UAY nungavlelygan nsiudadiasn Ganoderma boninense (%)
1 CW2 100.00+0.00°
2 CW5 100.00+0.00°
3 CW9 100.00+0.00°
q KS1 100.00+0.00°
5 KS10 93.52:+0.88"
6 MP1 85.54+0.92¢
7 MP2 81.49+1.23°

109



KD2 75.84+0.90°
KD15 74.75+0.73°
10 TS3 72.95+0.61F

nueme Anadsfesaznsdudainusiesnusiaganuliunnaesiunisada Ing DMRT Nseduaiy
\wesiu 95%

afl 2.5-1 Uszansamveaide Streptomyces spp. lelaansing 9 lunisdudfaudos
Ganoderma boninense “83n1INA&BU 9 U A. Streptomyces spp. Lalglan CW2; B.
Streptomyces spp. Tolgran CW5; C. Streptomyces spp. bolgtan CW9; D.
Streptomyces spp. lol@ian KS1; E. Streptomyces spp. talgtan KS10; F. Ganoderma
boninense (YAAIUAL)

Telaian CW2 CW5 CW9 uazks1 Auenléannnismaassnuin Suszansnmgailo
Wisuileufunsdudadios Ganoderma boninense #ae3ansnadanmiidiseaunou
WG 91uiTeees Ima wazame (2018) S1891U11 Pseudomonas aeruginosa il
UszAnsammsiudadies Ganoderma boninense Soway 75.00 lunaizit Mardiah (2018)
ﬂmu,smLézjaLmﬂwLiwmmauum‘iumiwammsaaﬂqwﬁmuwaﬁ (anti-fungal activity) laaAn
wonidenuaiideanifoifediuing q vesUrdutduldun 10 ddu Tu waznalrduiiy
nan1sdnEendeuuAiSeitiusyansnmsensdudautes Ganoderma boninense #ae3s
dual culture WU e Bacillus cereus BKA 10 flszansnmniséudatios Ganoderma
boninense gian uaziaruanunsalunisdudsdesay 62.22 :uidevos Muniroh wagmny
(2019) 14 Pseudomonas aeruginosa wag Trichoderma asperellum maaumsé’ué’ju%a
51 Ganoderma boninense wuin \efenanivszansnmlunissudutes Ganoderma
boninense $ovay 71.42 waz 76.85 aMUa10U Yurnaliza wazauy (2020) uenuazAnLaan
Fowuafideujiindfifdnanimluniseivauiles) Ganoderma boninense Taguenide
wuafidsujdndarnfuluarudduiduainvssmadulafife nanisdnwinudi o
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wuailieufjinuiuenlffe Burkholderia spp. wazfivszansainlunisdufudes
Ganoderma boninense ¥oay 55.00 Shui wagAny (2021) AaugnuuaiiFefinmau T
wAniewlusl protease war glucanase Tsanusndosanentieadvondogiuniddmsu
ﬂ’JUﬂiJL‘dgE]i’l Ganoderma boninense Insugnieanauusnaaiuiiduiiululssnea
1@ nan1smedeuauannsalun1siudutos Ganoderma boninense #1838 dual
culture WU 31 Pseudomonas putida uenainaiu1sanan Loulyd protease Way
glucanase wWihdaiisyavsnnlunsdudaton Ganoderma boninense Satax 86.30
4. n1snadauszezatfeUszansninnisdudaiest Ganoderma boninense a1n
Streptomyces spp. fidmidants

MIMINAFUSEETIAReUsEANS AMmnsSudatest Ganoderma boninense a1
lolwiandlinanisdudsgean 5 Suduusnnud Teleian CW2 CW5 QW9 uagksl Fuil
Uszansnmlunisdudaidest Ganoderma boninense lusudl 3 vosnismagau wazlina
nstudanefisousuit ¢ Judull dmsunanssudailowdadunmsmeaeuluiuil 10 wui
Toloian CW2 CW5 CW9 wazkst TWnanisdiududesn Ganoderma boninense Sawas
90.79 91.07 91.24 wax90.83 sy luduvaslelaian K510 Bullinansdudsluiuil 3
gesmsnnaey uslinantsdudnsfisuiud 5 Hudull weslinansdudnisesyuende
51 Ganoderma boninense Souay 79.56 1u’3ju17i 10 ¥BINITNAFDU (m‘W‘ﬁI 4 hag miw‘ﬁl
3) Tnednwarnsdudadesves Streptomyces spp. T LﬁuiaLs'f'ijaimqmﬂﬁm%zyﬁgqﬁﬁaﬂgq
ansliinsdimiy Snvardinauandiiiulianalnnmsiududesiinannisasasiy
aualavidl Streptomyces spp. nanTu wazarnsaunsElUluemsdsade vnldanns
Wasuwadassadefagadnieludes siliaanssvedalawanady dwmaliwadidos
laausaiasgyle (Detraksa and Surawattanakij, 2018)

911318971un1514 Streptomyces spp. nadouanam1salunsFudutes
Ganoderma boninense awguastsngduidinsunyi Streptomyces nanealidd
d111308u§ 03051 Ganoderma boninense 81fuetned Froe1agu Streptomyces
hyeroscopicus NR8-2 £ éj\‘i L%a 51 Ganoderma boninense 1aspuay 78.57 luszau
e U135 (Phitakkit et al., 2014) Shariffah-Muzaimah wazang (2015) I3Kauanide
Streptomyces spp. anauluaruUrguiTuanUssmannaleiesudaies
Ganoderma boninense wu31 s1uau 21 lelsianldnanisduduiesn Ganoderma
boninense 1nnN3gag 80.00
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)

—@— Ganoderma boninense (Control)

n
URALUAT

—@—Ksl
W2
a4 | o CW5

—5—CW9

—A— K510

Ganoderma boninense (1%

&
Aulenyasn

7

NSLAS VDAL

szuzaan (3u)

ﬂ’]‘wﬁ 2.5-2 33EJ%nmiﬂ'@‘dizaw%mwmigugﬂl,%aﬁ Ganoderma boninense anlelyian
VYN Streptomyces spp. fidadenls

mswﬁ 2.5-3 ‘Uiz?ﬁ/l%ﬂ’ﬁ/\lﬂ’lié'fugu%’ai’l Ganoderma boninense 31nlalelanaog
Streptomyces spp. fidadenls

lolian ﬂ']iETIJU‘c’iI’SQL%'e)’i”I Ganoderma boninense (%)
il 3 i 5 Fuii 10

Ccw2 43.62+0.09°  70.34+0.17° 90.79+0.96°

CW5 45.44+0.07°  70.68+1.09° 91.07+1.01°

CW9 45.42+0.17°  71.34+0.41° 91.24+0.60°

KS1 45.45+0.15°  70.10+1.11° 90.83+1.62°

KS10 27.24+0.95°  33.26+1.12° 79.56+1.06°

e AlLadsfevavnisfudiinumesnusidediuliunndsiunieads lng DMRT AiszAuaiy
\Weslu 95%

5. A1SNAEBUNISOUTIY DS Ganoderma boninense A18U1NSDILAYILTDUD 4
Streptomyces spp. NifALdenls

(%
LYY

v o X B 9 v
ANSNAFDUNTYUVYNRIBTIT Ganoderma boninense ﬁ]ﬂﬂi@l%Lawm%Namiaumma

Y 9
v 4
v v A

5 usuLsn@nsedsutonuin Teluan CW5 CW9 KS1 waxks10 anunsadudadios
Ganoderma boninense Iﬂaiﬁﬁhmigfugﬁaaaz 100.00 L%’aiﬂ Ganoderma boninense 3
ANU150LA3EUUDINNT PDA Fnaudeinsondsadeainlelsan CW5 CW9 KS1 wagks10
FauATui 1 vesmsnuosmagey druinseadoutovesielaian Cw2 lkanisiuds
sosasnfedeuay 69.23 (5197 4 uazawd 5) Tnglolsan CW5 CWO KST wazks10 n
wanstudalaininnsld cycloheximide (50 pg/ml) Faduansiisiuszansamlunisduds
B3 Tneldainisdudedenay 93.76 ludruveanismaasy dual culture nuin lolwian
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CW2 CW5 CW9 wazkst annsaduiiatiasn Ganoderma boninense Tngldanissiuddes
ar 100.00 dalelaian KS10 Tansdudisesasniotesas 84.42 (M5197 4 waznwil 6)
aenslsAn Teloian cw2 Wnan1sdudatios Ganoderma boninense ¥ovas 100.00 e
npaeUie dual culture udliinanisdudsiianaunde Sevay 69.23 lenmaeulagnisldii
N0dABNTe HaNINAaBIRINaNEeRAdRIU Shariffah-Muzaimah wasAy (2015); Jung
wazA (2018) As1eeuin WegAunisuftndileldluzuuvusiieiu Tnanisdudute
anlsaiiysnany [ios9nesdUszneuvetemisasudeniodnenremisiasuiely
gULL‘UUma’;LLauLLG’ﬁqa'amaGiamsmé‘mmsaaﬂqwémﬁamwﬁLmﬂ&mﬁ’u

Azizah wagmaady (2015) Isumﬂiauaawaq Bacillus omy /quefaC/ens SAHA
12.07 way Serratia marcescens KAHN 15.12 maaumiwmmam Ganoderma
boninense WU3" Lstiamaaﬂwmmiwmsaaaz 11.97 uag 8.45 W Na1AU Shariffah-
Muzaimah wagaz (2015) 1%51ﬂ3@ﬂL§8&L%@‘U@<1 Streptomyces sp. wmaaumsé’ué’ju%aﬁ
Ganoderma boninense WU mmsé’ug’qagﬂuﬂhﬁaaaz 50.00 - 80.00 ag1¢lsAnuann
uan1svaaadleluiandlinanisdudatas Ganoderma boninense geaanssiusia dual
culture waznsldiinseadoadode Tolan CW5 CW9 wazksl Jedeladnsis 3 leluan
Huleluaniifiussavinmseniseuauilios Ganoderma boninense
m'i']\‘i‘ﬁ 2.5-4 Uixﬁﬂ%mwms%g’aﬁasw Ganoderma boninense é’aaﬁ‘;ﬁﬂsauﬁuw,%a
(culture filtrate) TnaLUssuiisunaniu dual culture 90 Streptomyces spp. fidadenls

Tolwan nsiudadiasn Ganoderma boninense (%)
Dual culture Culture filtrate
w2 100.00+0.00° 69.23+1.04¢
CW5 100.00+0.00? 100.00+0.00°
w9 100.00+0.00? 100.00+0.00°
KS1 100.00+0.00° 100.00+0.00°
KS10 84.42+1.22° 100.00+0.00°
Cycloheximide (50 pg/ml) - 93.76+0.50°

nuewn Aladsevarn1sdudsiaunigdnysiieatuliuand1aiunisads Ine DMRT AisgAuainy
\Weslu 95%
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AMTI2.5-3 Usyansamwoniinsoaasaie Streptomyces spp. lolutanaig 9 Tunsduds
051 Ganoderma boninense N&IN5NAABY 9 1u; A, Streptomyces sp. tolaan CW2;
B. Streptomyces sp. Tolgtan CWs5; C. Streptomyces sp. Tolgtan CW9; D. Streptomyces
sp. Tolatan KS1; E. Streptomyces sp. Tolelan KS10; F. cycloheximide (50 pg/ml); G.
Ganoderma boninense (YAMIUAL)

Al 2.5-4 UszAn3nnaeade Streptomyces spp. balawansns q lun1sdudutes
Ganoderma boninense #&4n15NAd@8U 9 TU A. Streptomyces sp. tolglan CW2; B.
Streptomyces sp. Tolatan CWs; C. Streptomyces sp. loloian Cwo; D. Streptomyces

sp. lelalan KS1; E. Streptomyces sp. lolgtan KS10; F. Ganoderma boninense (ym
AIUAN)
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6. NM3NAARUUIZANSAMEIsUsENaUBuNIEsEmMEaIN Streptomyces spp. TidaLdentdne
miéjug'%%jai’l Ganoderma boninense

Streptomyces spp. Jugdunidufindfamnsniunwaundudafusilunig
ﬁamummL%ﬁmmmisﬂimmmﬁ (biological control) UkuuNslY Streptomyces spp.
TumiaumwaiwﬂwmmﬂLL‘UULW nslgsad mﬂfamﬂﬁaﬂl,amlfuamamiaﬂ@mﬂLsua
sudensldansusznovdunsdssmeditenantu lugaelitfiniuan anuaulalunisld
asUsznaudunidspmedmivduiatesanmvalsaiirldsuanvanlafiuiy lnewuin
a13UsEneudunIsssve (VOCs) Sumiinluanadi semeieiigungivagaruduund
AansnunInIEBtuLTII M ALaERUldde anunsndwiuldlussering SenuaulR
fanandisdaaiunsdudsldfitelu nsUdesansuszneudunidssmelaeqdunidluiud
iﬂaﬁﬂujﬂﬁ’luﬁﬂﬁmgﬂﬂ’]iLﬁ]%iny@ﬂL%@i’]ﬁ@Iiﬂ uazanvdasuNIsIRulnvesiala (Wu
et al., 2015) ﬁaﬁ?umsilszﬂauéum'%éﬁzmaﬁﬂﬁmﬂ%’mﬂ%ué’m%’umimmww?nmw
(Kong et al., 2020) Wan wagatue (2008) iwamuiwawsﬂizﬂauaum%éssmamm%a
Streptomyces platensis F-1 mmaaﬁug’wﬁam Rhizoctonia solani LLazL%aiﬂ Sclerotinia
sclerotiorum wenaNil Li waraniy (2010) 18914181505 n0 U unIEseneanide
Streptomyces globisporus JK-1 annsadiudades Penicillium italicum W 8usened 8n
ﬁga Cordovez wagAmy (2015) $189MUINENUIEABUBUNIITELNEAIN Streptomyces strains
Wa7 way W214 anunsadudatesn Rhizoctonia solani laefinsiudeieray 57.00 uaz
41.00 muddu  eglsfinny msldansuszneudurdsuimeanide Streptomyces spp.
Tunstfudaiiosn Ganoderma boninense anvglsngduiniduthsiudslinedsenisin
fou fatunsvaaesiiss@nuilssansamussansuszneudunidsumesenisdudutes
Ganoderma boninense AN Streptomyces spp. fiddonls

NNNTNAAUUTEENSNMNE1IUTENBUBUNIIIENYAN Streptomyces spp. ABNNS
ffudadosn Ganoderma boninense Tunn 9 Fundanusznuauemisidsatedieis
double-sealed plate (it 7) wud {7931 Ganoderma boninense asssauiiulolewan
cw2 fimaissyvenduluanas dauduil 6 vosnismaany (nnil 8) uaziimdudiangeden
av 57.78 dlowSsuifieudu  lelewandu 4 wuin leloian CW5 CW9 KS1 uag KS10 luidl
n1skanansUsEneUduNISssmefiansadudatos Ganoderma boninense (AM5197 5
waznNdl 9)

wenand einsiisuiisuusyansamnsdudades Ganoderma boninense
N0 Streptomyces spp. maﬁuﬁ:ﬁﬁmﬁaﬂléfé’ha%% dual culture 3na%s Tngsinns
naaedluniaununsvageuUszansnwansusenaudunsdseiie wuan lelaan CW2 CW5
CW9 KS1 waz KS10 Iinan1sduduiiesn Ganoderma boninense $eway 88.56 90.65
90.88 90.72 WAz 78.47 A1ud 1R agralsiny leloan w2 auisaduduiesn G
boninense aMnn1sNAgaURIY dual culture wazlinanisdudfiianinilennaoueds
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double-sealed plate faifu Tolwian CW2 ngaudmiunismunulsadiduimduiy
TnenslgansusenaudunIgseineg

nnsenunsldasseneudunidsuveiliannidegduniauiinsdenissudude
31 Ganoderma boninense a18735 double-sealed plate Wuin Trichoderma asperellum
LF11 anansadiudaudesn Ganoderma boninense l#5auaz 50.68 uaz Diagporthe miriciae
LF9 @1u1508vu 5%%@31 Ganoderma boninense la5a8ay 32.19 (Sim et al., 2019)
wonanil Siddiquee wazAnz (2009) LonwagAnLaan Trichoderma harzianum iy
naaoun1s8uduTes1 Ganoderma boninense §18815U5ENBUBUNIHTLIAINUTT
Trichoderma harzianum 374734 8 maﬁuﬁmmmé’ugﬂﬁaﬂ Ganoderma boninense
LLaﬂﬁwamié’ug’qagﬂuﬁm%’aaaz 24.53 - 58.70 agslsAnu N5l Streptomyces spp. T
nstfudadesn Ganoderma boninense #avansuseneudunidsvimedldinefisnoamun
Aou fetunaniseassiilduanslifiuinlelsian CW2 fuenld aunsandnaisuszney
Sunidsuimeiianunsadudutios Ganoderma boninense waglinanisdudslifuognei
atislsfnnn nMshaszrrinuazUiuiavesaisuszneudunissumeiioesesiie GC-MS
ududesdnwseluluauan

A 2.5-5 nMsneaeudieds double-sealed plate

el CanColarma beninansd (Contral)

Growth of Gonodermo Boninenze (centimeater)

Tirne (days)

AN 2.5-6 s38z1a100UTrAN5n1NN158UENT 051 Ganoderma boninense 91y
ansUsznouBuUNIdTEImeINTe Streptomyces spp. NAndanta
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A15199 2.5-5 UsEanSnnnisdudauidiasn Ganoderma boninense a1ea15UsenNaudunsd
SEUEANLAD Streptomyces spp. NAnEBNLA
lolaan N158U89Y851 Ganoderma

boninense (%)

cw2 57.78+1.52°
CW5 0.00°
CW9 0.00°
KS1 0.00°
KS10 0.00°

nuEme ALadsevarnisfudiiinumesnusidediulidunndsiunieads lng DMRT AiszAuai
\eslu 95%

ANA 2.5-7 UszavsnmwesdnsUsneusunadssve 91nie Streptomyces spp. lalaian
19 9 Tunsdudados Ganoderma boninense w&an1snagay 10 Ju; A. Streptomyces
sp. Tolaian CW2; B. Streptomyces sp. Tolaan Cws; C. Streptomyces sp. Tolaian CW9;
D. Streptomyces sp. Tolgian KS1; E. Streptomyces sp. lelglan KS10; F.
Ganoderma boninense (¥AAIUAL)

7. M3dndmunatin Streptomyces spp. laanisanuiindlelnauss 16S rRNA
Mnmsiaseidsuianalelnduesiiu 165 rRNA (1450 bp) st 5 lelaan wah
foyadildiuieuiiouiugiuteyalu GenBank wuin s 5 leluaniinrumiourasduil
wndlelnanukuaiselungu Streptomyces anduiindlolnaveslolaan CW5 CW9 uas
KS1 fiauwmilouniu Streptomyces a@18wWug NR112529 lugiudeya GenBank Soeas
99.86 99.93 uar 99.93 muaRy beloan CW2 danumilouniu Streptomyces angiug
NR043490 Tugrudeya GenBank Saeay 99.45 uazlalywan KS10 dadumiaufu
Streptomyces anewug HQ650809 lugudeya GenBank $oway 99.39 1ilothdeyadsy
arsuiinalelnauesdu 16s rRNA U13LAT1ENAMUFUNUSITIITAIUINITAIENITA519
phylogenetic tree LUU neighbor-joining LERIANLENTUSR Y Tannsesi 5 lolean
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wugn Telatan CW2 way KS10 fanuduiudansiuleleandy o egdaau lae loluan
CW5 CW9 uag KS1 Ao Streptomyces morookaense lolwian KS10 Aw Streptomyces
luteireticuli wagbolean CW2 fe Streptomyces atratus (1157197 6 waznnd 10) Ine
Snuasrmadagingveaia 5 Telaavuanslunmd 11

PNNINAdeUTTEEaIneUsEans A MAsEudnte st Ganoderma boninense
WU Telawan CW2 CW5 CW9 wag KS1 fuszansamlunisdudadies Ganoderma
boninense $avaz 100.00 waziievileluiandindrimageunsdudadest Ganoderma
boninense Tnglduinnsosdsadonuin wmdoud 3 loluanie loleian CW5 CW9 way KS1
fluan1séiudatos Ganoderma boninense geganssiusia dual culture wagnisldei
nseadpadelaglienisdudidesar 100 9ndnvazmsdugiuineveslelsian Cws
CW9 uag KS1 #ildannnisnsiaaeunisadyuuemnsuds 1ISP2 uagannisiinsesidisuiua
299 165 rRNA wui1 lolgtan CW5 CW9 way KS1 fe Streptomyces morookaense Tnule
Tgian CW5 taz CW9 119 nunadieiiuAes1nen1ns daminuasaisssusy dulelsian
Ks1 danenunanauluiuiisinendeauy Smiaings edrlsinm dodeslelaan cws
Cw9 uag Ks1 Tuszezinandu q wudn lelwian cws idesie Tnis fimsudaiaeadligs
nileleian CW9 uaw KS1 fatudadenlolean CWs (Streptomyces morookaense CWS5)
digldlunsnaasasioly

A19199 2.5-6 wansiUSsuifisuainuinalelnaludiuvesdu 16 rRNA 909 Streptomyces
‘NI o =4 Y ¥
spp. NAnLEanlatugIutaya NCBI

1816&@10 ANNY1IVD B AIAULRIBY JUAVDI Streptomyces spp.
(bp) (% ldentities) (species)
CwW2 1487 99.45 Streptomyces atratus
Cw5 1477 99.86 Streptomyces morookaense
cwo 1477 99.93 Streptomyces morookaense
KS1 1477 99.93 Streptomyces morookaense
KS10 1531 99.39 Streptomyces luteireticuli
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Streptomyces morookoense (MR_112529)
Streplomyces moroofasnse (MR_DZ300)
Streptomyces morookoense (O
Streptomyces morookoense (£51)
Sbeptomyees morockoensa (V51
Streptornyces luteineticu (K5101
Streptomyees lubeiretizull (HO650809)
Streptomces luberebiou (RL253250.1)

Streptorrnyces cinnarmoneus (MR_041223.1)

T8
gy — Streptomyces annamoneus (KC152648.11
Strepbormyres atratus (FN635568,1)

Streplomyces atratus  (OW2)
77 L— Streptomyces atratus (MH197361.1)
Streptomiyces aburavienss (FIT95160.1)

1oo = Streptomyces oburaviensis (AYG39866.1)

100

———— Bagilius sp, (AM17%837)
D —— T sp. (ME106115,1)

—
0.0l

A9 2.5-8 Phylogenetic tree kanInNduNUsVITUENTIUTDIERUTIAGLOINAIINEY
16S rRNA 981 Streptomyces spp. 4 5 lelaianiudeyaves Streptomyces sp. Nd518914
Tu GenBank

AT 2.5-9 dnuaenadNgIUINeUes Streptomyces spp. Wiagleluanuuemig ISP2;
A. Streptomyces atratus CW2; B. Streptomyces morookaense CW5; C. Streptomyces
morookaense CW9; D. Streptomyces morookaense KS1; E. Streptomyces luteireticuli
KS10

8. AIMIAILTUTUNLNUNZANVOIANTANANLIUANGD Streptomyces spp. NAnLaNlARD
n138ugure31 Ganoderma boninense luasU)UmnTs
INNTNARBINUI F@TANANYIUIN Streptomyces morookaense CW5 NNTEAY
AT (0.01 - 100 mg/ml) @unsadugudins1 Ganoderma boninense lagseAUNT
SUIUNUTU LHBIANAUTNTUVBIANTAAANYIU WaETITEAUAILTNTY 10 mg/ml Wuln
v o & B vy P ) v v
#1150 Ganoderma boninense ta3esaz 100.00 uoNANUNTZAUAINULTNTU
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s

10 mg/ml @15aAAe1UA1N Streptomyces morookaense CW5 1gn5 6 U Fades
Ganoderma boninense léfisumnfunisldasinfiienaslauilea Aszduaududu 1
me/ml sanunsaduduiiosn Ganoderma boninense l§%asay 100.00 Wufy (An519t 7
wazn il 12) nanisvnaesdildaenndesiu Sujarit WawAny (2020) Feafinanseangnznig
F1A1MaN S, palmae CMU-AB204T L‘WE)I“U?JUENL%@?W Ganoderma boninense 1AgNWU31
a1500ngnInadininitatuisadudadest Ganoderma boninense Tud @13
actinopyrone A @15 anguinomycin A kag @15 leptomycin A Nur Azura bagae (2016)
189191 weadlusidnlungy Streptomyces a¥asoongninisdanmlivargyssiay
wazansfilaaautilunisdudauies Ganoderma boninense 1#uA @13 cycloheximide
waaNs actiphenol Shariffah-Muzaimah wagang (2015) 5189741 miaaﬂqw%‘mq%’;mw
97N Streptomyces spp. ﬁawmaaé’uéﬁqmiw%aﬂaaﬁam Ganoderma boninense laun
@19 tradimefon @15 triadimenol @15 carboxin @15 benomyl @15 hexaconazole Laga1s
cyproconazole wona1nd Lim uazamy (2018) afnansatnne1uain Streptomyces spp.
A19 Tneldofiaevdiannuin Aszduanududuresaisadn 1 me/ml @aunsadudaies
Ganoderma boninense la508ay 90.59 ag1alsAniy Namiéjugu%’@i’] Ganoderma
boninense fil#a N Lim uagamy (2018) I¥anududuvesarsainveuiitoanitusling
nsdudafigandt oradumsznsldomsidsntefiuanmstunouindenatnaisarn
ne1uU 1ae Streptomyces spp. A19 Aeslua1mms mannitol peptone broth Tuva i
Streptomyces morookaense CW5 Lgaﬂumma ISP2 %aaﬁﬁﬂizﬂaumaﬂmmiL?’ijﬁlﬂngﬂgjjaﬁ
sineifu denaliide Streptomyces spp. nananseangniniadaninlduniessnetuy lned
sre0ud nadsateluems mannitol peptone broth #3l mannitol 1uunasnisueu
Frudnasuliussansawlunstudadenelsadfiutu (slam et al., 2012)

INTILIIUVDY Yang hazamz (2020) WUl Streptomyces morookaense @111
nAnanseongniniadiaaniid daliun @13 fasamycin-type polyketides @13
streptovertimycins A-H %aﬁmﬂua’lsaaﬂqm‘émju aromatic polyketide #1810 211
57897U¥849 Dos Reis kagAny (2019) WU Streptomyces morookaense ﬁmiaaﬂqméﬁ'
dAgylenin @19 alkaloids @19 streptoverticillin @15 streptoverticillinone 578411989 Feng
wazAny (2007) WU a’liaaﬂqw‘éﬁﬁ’lﬁmaﬂﬁ’mm Streptomyces morookaense A9 @15
gloeosporiocide Tngansninaniesnusenovusalllnadnwauziduae (cyclic peptide)
ﬁuamﬂamiﬂ'ﬁvﬂawumummmLama‘ﬂumﬁwﬂUﬂa:uL‘i’]mmaLLavummLLmmenmwmim
aglugUuuuidadu (linear peptide) wazdsliaununusenisinatesieieslsy protease
Tneamantfdanansinliide Streptomyces morookaense finnamangausansinly
Uszgnildlunisnaaeuseduudastgn uenainddadsiesuinie Streptomyces
morookaense ansnsnldnuaudoavglsafildidues ad (zhu et al., 2021; Andargie
and Li, 2019) asiwisﬁmmw%%’aLﬁmﬁ’uﬂwsi%awsaamqméma%amwmm o
Streptomyces morookaense lun1sdudiadios Ganoderma boninense §3laipeiisnee
ey Fawanisneaesiildiuandidiuiedinenmueats Streptomyces morookaense i
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wenldsienisdudatesanvalsaaifuiiuiduigiy dsdueuanorvimundening) wdu
astidueidmsunivaulsadduiaunusialy

A157199 2.5-7 UsEanSA1nn158UgIns1 Ganoderma boninense Ag@1S@NANRYIUIIN
Streptomyces morookaense CW5

STAUANNLTUTY mstiudadiasn Ganoderma boninense (%)

ihndusinde (YAUAN) 0.00+0.00°

wnazlaunlaa (hexaconazole) 1 mg/ml 100.00+0.00°
d198naReIuU 100 mg/ml 100.00+0.00°
d19ananeu 10 mg/ml 100.00+0.00°
#198NA%RIU 1 mg/ml 73.87+0.66°
d158nnne1u 0.1 mg/ml 39.33+0.32¢
d1587n%e1U 0.01 mg/ml 24.67+0.21°
10% DMSO 0.00+0.00°

I
U ¥ o a

nuewn Aladefevarn1sdudsinumgdnysineanuliuand1aiunieads Ine DMRT AseAuainy
\esiu 95%

A 2.5-10 UszAnSnnvesansatiavienuain Streptomyces morookaense CW5 fisediu
ANULTUTUAY 9] sensdudndos Ganoderma boninense ndsnsnagou 9 Tu; A. 11
ndusinide (¥AA3UAL); B. asananeu 100 mg/ml; C. a@sannne1u 10 me/mi; D. a1sana
neU 1 mg/ml; E. @15ainneu 0.1 meg/ml; F. @1sananenu 0.01 mg/ml; G. Lanazlaun
%@ (hexaconazole) 1 mg/ml; H. 10% DMSO
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nanaaasii 2.6 nisdneilsalugavasiundrdudsiuluuuanwiznduaznistiosiu
AN
Sunouil 1 1573 \iudaagne wazAnwidesavnlsalugavasdundrunduisiugae
dayadnguIne

1. annsdsanasiiviegslsalugadundriduiifuainuuannienda 12
Jandn laun Ymringsiugssnd dwmdnings Jawiauasassssusy Jamdnaguns Jaminasuan
Fminnszd Sminozan dviatand dominszues dwianis fminaga wazdminian
faAu 26 wuas wudnwmzen(Symptom) vaslsalugadundrunduifuduunaganand
dmainidusdeuiu (Concentric ring) Wnuravwimdn wravwialngaudwnalvludy
fiflonnnssuuss emsaiianuuarlinusivdesdeusouuna (Yellow Halo) lutasniy
néTnTIEUIRTY
wsmuonsluganszeissudsalifundunduiifure nnsasyiulaaunseauis

melufign (nnil 2.6-1)

AN 2.6-1 FnuzaIAIs (Symptom) 383l5AtUYANTTIENIOU (A) LazdnyUsLNaF
1914 (B)
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AN 2.6-2 KUALNIBNALADINITIUIAAIDENBUNDN1YIUAYS (A) SNNONTEUAL (B)
wazdunevinan (O) Swingsug st
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AN 2.6-3 WlasmznduazanvalzeIN1SIuAfIege 816N83N1A (A) Lagdnevinyuy
(B) ¥min g31ugss1il

AT 2.6-4 LUALNIENALAZENBULDINTTIUINFIBENY SNnaU UaU (A) wazdunalod
(B) dawimtinga
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AR 2.6-5 wladmnznainaganuazeIn1siugadiede sunedva (A) sunaidsivg (8)
Wazd o214 (O) FINIAUATAIFTINTIY

AN 2.6-6 WUALIENAATENYUTDINITIUINAIBEN BUNBYINUGY JINTIAYUNT
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AN 2.6-7 wlasmzndauardnuare1n1sluanmeds 8nesngil (A) sunemalvgy (8)
wazdunenaawmeslyy (C) Jainaavan
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AN 2.6-8 LUARNIENAAEENYUYDINTTIUIAMIBE1N SLnBARBIviaY (A) Snaiiles (B)
wazdnaUatenseen (O) Jamiansed
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AT 2.6-9 ulasniznatuazdnymreIN1slugndiedle dnellles Jminezan (A)
o A e o = o A L U
guneIawdy Jainlnnnll (B) uay dunaliles Janrinsyues (O)
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AN 2.6-10 UUaRMznALazaNYara1N1TluAIege Sunawias Yaminnss (A) §ne
Uzindeu Jamdnnss (8) uavdnneniulau Jminaga (O
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Al 2.6-11 wlaamznduazdnwarenslundiegns suneiles dminian (A) sune
Aszy dminan (B) wazdunenyinth dminsan (O

2. InnsusniBeTaualaeiBimzieuneomsiu (Agar- Plate Method) awnsn
$wunvdnvontosanuadiednvusdugiuinereonifu 4 9in 1Hun Wosn
Helminthosporium sp. 831 Colletotrichum sp. e 51 Cunvularia sp. by ERED
Pestalotiopsis sp. Ingnu3es1 Curvularia sp. #n1352U1nlunnuUasaInni1sd1sig
(A57971 2.6-1) ﬁnﬂmiﬁﬂmé’mgmiwawaaL%aiﬁﬂga 4 vilp fidnwau il

\¥851 Helminthosporium sp. illaladiddeqasiiuno1wis PDA dnwazadng

Mugnd Wenmvgeulinaesanssaiviin compound wulafifiedduan 3-5 wad JUNTS
N3rUDY AN UEAaLUU pseudo septum
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/

AN 2.6-12 dnwzlalatuazlatilfevedos) Helminthosporium sp.

W31 Colletotrichum sp. filAlafidu1IUweIM15 PDA WUNEUUB spore mass

oy ' oA Y v ¢ a N A
dduiunsyangegseuq lalall Wentivaeulandesganssauyia compound nulalail i
sUnsalundd Talifid Tununilsnuead vsentnuwadlidaau ladideddwom 1-2 wad

i 2.6-13 anwazlalatilazlatifeusstiosn Colletotrichum sp.

W91 Curvularia sp. {lalalidledddinuuens PDA dnwagyadeiuevd N3

wigrendulowtuduasdaau Weonsrvaeuldndosganssaiviin compound wulaladd
sUnseyuweuss dnliiuwaddmou nilsiuwadiidguimady veaiulddaau ladded
17U 4 wad IngasagaansInansivunalvad@iinia aeuvadiimevunaiantaldiid

AN 2.6-14 dnvazlalatiuazlaillivvsadosn Curvularia sp.
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\Wa31 Pestalotiopsis sp. ilalatiaviguilanuaueaaieyaiuuue1ms PDA Lile

n1aeulandesganssadviln compound wulalafilisunsenseaisuwazUatsveslaiife
¥ & a 6 b4 a ¥ IS 6 ¥ IS t 5 § v a a IS
aunidisensddla 3 Wunagdnauaziisesadla 1 @ dudnugaddaululailide o

U 5 il

AN 2.6-15 dnwauzlalatiazlallilfeusaiios Pestalotiopsis sp.

a d’lj f-ﬂ' v &J A
M19719N 2.6-1 LSUE]T]ﬁ']LVG!V]WU"iﬂﬂLLU@QLW’]%ﬂﬁWTUWUVW]'N )

Location Pathogens
District Province Helminthosporium sp. - Colletotrichum sp.  Curvularia sp.  Pestalotiopsis sp.
MeAuivg  anuginnd 4 v 4 v
ERIGN qaugssnd v
A g3 3011l v v
3nf g31u5511) v v v
Viwuy g31ug 3001l v 4 4
vy was v v v
Wed iGN v
Fva UATATFITUINY 4 4
Woslng  uATASSIINTIY 4 4
2719 UATAITITNINY v v v
Ve YUNS v v v v
Sandl G v v
malngy A9 v v
AapviDelas devan v v v v
AaBIVIBY nsed v v v
Weq nsed v
Uanenszen nsed v
o yzan 4
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FRIGRE, Unenil v v
Wlag JEUD v v
FRN A9 v

Uzwmdeu 753 v v
FIRN W9 v

CEEATE] Wae v

pziUn W9 v v

Aulau ana 4

NNIANYERTINITRSYRUlnvenduluwesamelsalugadunaUIdniuuY
a5 PDA Tagliuasaduinluiaan 12 49lue feamgiivies 1unian 7 u wudn @wes
A o a a Y & o Y] < & &
Curvularia sp. 18ns1Msaseiivlaveadulesings Inedulaladuaudsstolunat 6
U 59383051 Collettotrichum sp. Helminthosporium sp. Wag Pestalotiopsis sp.

Wwsaiuladuudeadely 7 Ju nieuduia 3 vila
Yunauil 2 Wgaunisnalsnnuisvas KOCH (KOCH’ postulation)
MNN1sUgNPeTIRsUNIuNA ARy 3 ey MwSeuliluSauwmizd dels
L 4 N Y Y 6 €1 a aa (4 a d' Y v
awsdavasuviunsefinnututy 1x10° alasveliadans dunan1siinlsail 21 Ju nd9n
Ugniwesve 4 wila  wudrdunaineinisluaalasiangludundugnivesn Curvularia
sp. nuluganszanenilusesay 51 vesiiunluviavan (nui 2.6-16) dwmsusunainugniie
o = & v oA 1% & 4 & A o
519U 9 wuenslugaiisudntauma uante1Nsiovay 1-20 vealiuiiluviavan waskilay
A SO I T o Y 2 2 & 4
nskenendunuIgeTikenlalluliosng 4 wila Wuieituldesiviinisuaniaeds
figaulddngesis 4 vl JWudesanmslsalugn lneanniseaesiluanslmiuinges
Curvularia sp. Wudesianwsmandineliinlsalugaludundiuiduiigiy
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AT 2.6-16 FnwzAUNAIYAAIUAN (A) LazdnuuraIN1IAINITUgNesT Curvularia
sp. 8735 asdlatifeiuiuaseyl 7 (B) 14 (O) way 21 (D) u

fumeuii 3 naAnwaImEIUSTaadonFedoyadiduiiandlelng

1. mawseaduleidosn (Fungal mycelia preparation) ndaniaeadulelueims
1a2PDB 1uian 14-24 Falus ulefidnuas sunsdliuiueu Wurdeu vuiadnieiu
nane Avesdulefivivdvniuaries aualddveaton dnvusrenduleidievinliuideis
Freeze dry 1Suman 6-8 4alus dulevsdidnuazuiinseu

2. nsafafiduLe (DNA extraction) ¥nduloursneadosuadislulnsiauman
Snwazveadulofiouadelulasiaumar asiidnuazadonuts dveaduleilliaziuey
fuatfdveadeiiu 9 nnnsadafiduevenden thietlorunadouamnmuay
USunauidulaun Agarose gel electrophoresis InaluSauifisudiduladieeg1eiu Lambda
EcoRI+Hindlll marker Wuin uaufteuefegdvsinamduesy 36.4 1Wosidud $1uiu 34
#9819 danududuwingu 546ne/25pl fUsuufdueed 1.2 Wosidud d1udu 16
F0819 AANUITNTWIINAY 87ng/25ul

3. madiuBinaduduiduedemaia PCR veadoniuenldnnlugavesiund,

1
Y

Unanigdudiuau 50 Aaegs 11 PCR product AlAunsiadeunaiidulenie agarose gel
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electrophoresis wui1 Fuduiinsehlauszneudieunsdruesuding ITS1, ITS2 was
U0 5.85 Useanad 600 fLud (base pair)

4. Ansendeyadinuiaadlelng 1nnsieseiteyadduiiadlolndludiuves
TS rDNA Ingludhuzesdioya ITS DNA Idinsisshiftesuunvdavondeammn 50 leloian
fusnldandruvosiuunduinguiifulsaluge a1nn1sinsgideyaludiu ITS DNA
arnsnusnidesldfuitionn Fusarium solani $1u2u 9 leleian Colletotrichum
truncatum 31u7u 4 lelgian Colletotrichum cloeosporioides 31U U 4 lolegiaw
Pestalotiopsis mangiferae. 371U 5 Tolgian Pestalotiopsis microspore 31U 6 loly
\an Ectophoma multirostrata $1uu 12 leleian Curvularia oryzae 3nuau 7 lelgian
waz Curvularia hawaiiensis 31U 3 lelwian

o Fusarium ldTaszidoyadifuiandlelndludiuves ITS DNA aunsnin
nauifes Fusarium v 9 Telewan Ausnldandulwafidulse egnduideafufuidon £
solani :ng1udieya GenBank Femanudesilunisdangu 100%

Ho31 Colletotrichum #ldTinszsidoyadduiindlolndludiuvas ITS rONA
annsnutenguiie Colletotrichum v 8 lelwian T8y 2 ngu fo nquil 1 $1uau a4 lo
Towaw dneglungunientuides C truncatum angudeya seaeudeihlunsdandgs
100% ngufl 2 $9uau 4 leleian é’fmagﬂunzjwﬁmﬁ’uv’?ﬁyaﬁ C. gloeosporioides 11
g1udeya GenBank fermuBesiulunsdnngu 100%

051 Pestalotiopsis ﬁléﬁLﬂtmzﬁsﬁazﬂaﬁﬁuﬁmﬁialwﬁiuéamm ITS rDNA
annsnulenguiies Pestalotiopsis 14 11 lalwian T8y 2 ngu fo nguil 1 $1uau 5l
Towa dmeglunduideafiuilon P mangferae 3ngiutioya fedaudodulunisdn
naw 86% nauit 2 $1uau 6 lelman Fneglungunieaiuidon P, microspore 9ngudeya
GenBank shgeauidesilunisiangu 86%

o1 Ectophoma Aldianeideyadiuinnlelvdludiunes TS rONA anunsn
fanguidesn Ectophoma 12 lelwian eglunquiieaiuidesn £ multirostrata 310
g1udeya GenBank feArmuBesiulunsdnngy 99%

031 Curvularia Tl#Aeeidoyadiduinadlelndludiuves ITS DNA aaisn
wisngudes Curvularia i 10 lelawam 1édu 2 ndu fie ngufl 1 W1 S1uu 7 lolwan
fnoglunduiisrtuidon C oryzae Mngrudoya deranudodulunisdnngu 1009
naudt 2 1@e1 S1uau 3 lelwian Snoglunduifivaiuilon ¢ hawaiensis 3ngutoya
GenBank sheeauidesiulunisdangs 100%
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a a so o a a ¢ & 1
M1919N 2.6-2 G]'ﬁ']\‘il,l,ﬁﬂ\'mﬁ‘ﬂ']ﬂﬂ'ﬁ')LﬂiqgwaqﬂUuqﬂﬁI@‘lVImm@QLsﬁaiqlﬂimammqﬂ 9

Isolate Pathogen
LS01 Ectophoma multirostrata
LS02 Ectophoma multirostrata
LS03 Curvularia oryzae
LS04 Curvularia oryzae
LS05 Ectophoma multirostrata
LS06 Ectophoma multirostrata
LSO7 Curvularia oryzae
LS08 Curvularia oryzae
LS09 Ectophoma multirostrata
LS10 Curvularia oryzae
LS11 Ectophoma multirostrata
LS12 Ectophoma multirostrata
LS13 Ectophoma multirostrata
LS14 Curvularia oryzae
LS15 Pestalotiopsis microspora
LS16 Pestalotiopsis mangiferae
LS17 Pestalotiopsis microspora
LS18 Fusarium solani
LS19 Fusarium solani
LS20 Curvularia hawaiiensis
LS21 Pestalotiopsis mangiferae
LS22 Pestalotiopsis mangiferae
LS23 Pestalotiopsis microspora
LS24 Pestalotiopsis microspora
LS25 Colletotrichum truncatum
LS26 Pestalotiopsis mangiferae
LS27 Pestalotiopsis mangiferae
LS28 Pestalotiopsis mangiferae
LS29 Pestalotiopsis mangiferae
LS30 Curvularia hawaiiensis
LS31 Fusarium solani
LS32 Fusarium solani
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LS33 Fusarium solani

LS34 Colletotrichum gloeosporioides
LS35 Curvularia oryzae

LS36 Fusarium solani

LS37 Fusarium solani

LS38 Ectophoma multirostrata
LS39 Fusarium solani

LS40 Fusarium solani

LS41 Curvularia hawaiiensis
LS42 Colletotrichum gloeosporioides
LS43 Colletotrichum truncatum

MM uarnTingidduinalelndvestiduiodon auvalsalugn
yoafundrundutigiusiuan 50 faegns U3na ITS NA ileduunsiinvesdosanvelse
Tugavesiundrunduindu tnedniFesoyadiduiaaalelnddneds Clustal W wagiiasizs
foyadiduiiandlolndvonton avua 50 lalewan ldun LSO LS02 LSO3 LS04 LS05
LS06 LSO7 LSO8 LS09 LS10 LS11 LS12 LS13 LS14 LS15 LS16 LS17 LS18 LS19 LS20
LS21 LS22 LS23 LS24 LS25 LS26 LS27 LS28 LS29 LS30 LS31 LS32 LS33 LS34 LS35
LS36 LS37 LS38 LS39 LSA0 LSA41 LS42 LS43 LS44 LS45 LS46 LS47 L.S48 LS49 LaglS50
fudayadiduiiedlolvivesiiaweousion ITS rDNA YUTOT mﬂ%m%’ama GenBank
LmesuamamlmmmN phytogenetlc tree mmﬁ Neighbor- joining tree mewaiwmmm
Iﬁﬂimmmmuﬂmmamumu ﬁmﬂamaaiamuL%i’mﬂmmam Felduniton Fusarium
solani LGU 8 31 Colletotrichum truncatum, Colletotrichum gloeosporioides LGU 991
Pestalotiopsis microspore, Pestalotiopsis mangiferae Fo5 Ectophoma multirostrata
o571 Curvularia oryzae, Curvularia hawaiiensis Ifﬂaﬁﬂ"lmmL%aﬁuiuﬂﬂi§mﬂdm
(bootstrap) 7 100% 100% 100% 86% 86% 99% 100% waz100% auaisu waslunis
Answiduiadlelndvesdesanvglselasldgduiindlolnduiin IS ONA Fudu
Unafiiinnaiuudsge Flanusadnsuunseivalidvendonls
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m aolany)
" sokery)
M solwy)
v wokers )
LG22 (Fukanum soles)
LES3E (Fusenum sokes)
1o || 521 (Fusanum soln)
LE1D (Fusenum sokes)
- LA10 (Fusanum solws)

| Fusarsem solan R 183831
e Flamarians fgdcrcn MIKA2 4460

Fumenum furouror MUWII2 108

9 | FUusmium neacnatim 471600220

Fusanium mesrmstum 4T5002 10
- - ‘ Flatam s v ehasde s NV ISR 10
| Fusertum vertic fhaides NNSDOZA0

1 -

00 | ; Fusanum axyspanum MIKIZ70
1 T Pumanum axyEporam MK oeo4e

|(nr CCOAMEORAC T 3C ATy IS Y Tk
Calletomizhum scurmum MKTE1191
LA (O Py oW »
o | Lm0 (G - )
— an [| 1842 (C Taani )
LE34 (O hormn g =)

CORIOI L Pty QIOOOSOONOKIES NIK 160764
1o | Colletcanc hurm crmemipen MN1 21534
1 LA T € Fassapes AN AT

LE25 (Cokmotnc hum truns mum)
LA (0ROl sy e i)
L544 (Coleotne hum trunc mam)
LA (CoRetolng b I oty
Colototncbum truncatum NR 311450

o [ L g

Pastabccpain mac sdamise 1KX100500

LE20 (Pestokdiopsts rwawsalerao)
Pustaloncpais mangforss KIMG10410

wo | LE2E (Mostoktopsts mangferoe)
LE21 (Pastakoopais manglerae)
|| L1 crestorsopas mengteree)
LS1G (Pastakoopels manglerne)
wa | LB (Mesteksopsis ecrospore)
LA22 (Pasiakacnaln Mecraspara)
LE23 (Mesloktopsts mecrosporal
w0 | LEAT (Partakaopeis mecraspars)
LEB20 (Mostakhopats mecrosporal
LAIH (Pesaktaopain mecranpors)
LEEO (Ectophome mutisostruio)
Fotophoma mutifestrma Bk 164220
LEAT (Ectophama mutixestrwia)
LAAD (Eglaphama el o
L530 (Eetophorma o
LATA (FOIaphama medtvostr may

7 L5 12 (Eciophioma mettrostrate)
811 (RE1pNama medtkosatr aa)

LE0G (Cotophamn metwostrutn)

o LSOO (B C10phoma redte st
LS50S (Ectophama medtrostrute)

LHOS (EO1ophamn (vadteoats win)y
LS0Y (Ectophoma mutteostrate)
Fhoms esgus i 2enaa
-u" Phoma swogus GU1 20643
IO (e A0 O MO S
w0 | Phoma matteoc cacols MHIC0SI2

$ 4 ey I Bl i oo hegdsbus AVHRIIRIY
e | 1 Phvo s e Hdus AYSSY
T
Curvulmin aryzse NI 1202214
LT (i b oy 2an)
323 | LS10 (Curvularia aryxae)
L (b oy ae)
LESO7 (Curvularia oryzan)
LEO8 (Gurvuloria aryzoe)
LSON (Curvularin oryzae
U AR NAOT N ET O Crma RN P L
L CUrAIArcs erngromsdin 000071
Curvulons bracbryspoes HISOLI6E 7
190 | Cunnuana brscrpepons HENS2000
" Surutana offees KUZS20Re
arde | Curvutana atfioes KUEX023
= Curnfore goriculois NOOST 74
Crvilnna govic ulans P00 72
P w9 [ Cuarvutarsa lunate MW 156150

Curvulana havwesens o KCO0002 T
LRG0 (Curvulain Nawses s )
LE30 (Curvularia hawastioriss)
LR [Curvulvin Nawseiss)

' |
v o e 0 oo

C. oryzae

C. hawaiiensis

a0l 2.6-17 Phylogenetic tree INMTIRTIEnteyadiuiandlolnausiin ITS rDNA

89 Wos1wilar1e 1 10633 Neighbor- joining warialaafiudnsuuisfomeunderulums
Jangul (bootstrap value) 31NNTIATILI 1,000 ads
Sunauil 4 nagaulszandamvasasiasiudidnidesanualsalugavasfundruida

Uity

£ a wva
WU UANIT

nnsldansiadduginisiasyiulnveaduleites C hawaiensis IngnSHaELaENS
Joaiun19mlte31a9uu01%1S PDA WUINAUENT Y 10 ppm @1staflulauleud
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a

ﬂiz?ﬁﬂﬁmwaﬁqmimaé’ugﬂé’ 65.29 Wasidus anududuil 100 ppm tailulauleud
UseAvBamaiandudsls 90.72 Wediud dauilanudidu 1,000 ppm lailulaulau Tn
sealastu uazuanlawy Sudinaaiapiulaléffian 100 wWeddus Tnsluuanssiuma
afif fafuansfifuszansnmlunismuauiudimasiyiulnesduladesie lalulau
T w9729l 10 100 wa=1,000 ppm El’]ﬂJ’]iﬁﬂ’JUﬂngUgﬂﬂ’]iLﬁﬁ@L@UI@%@QL&UIEJL%@S’] C.
hawaiiensis l#figa (5197 2.6-3) (1l 2.6-18)

A13197t 2.6-3 Wedldudnissudsnmaiyiulaveaduleiden ¢ hawaiiensis Woidssuy
81913 PDA

nana st uidnResINAMUTNTUANN 9 KdInIsuadeU 7 Ju

Fossiadl concentration Wasidudnsdudenis
Ww3yiula

YAAIUA 0 ppm ol
YAAIUA 0 ppm ol
YAAIUA 0 ppm ol
Inswaandalnsdu 10 ppm 32.30ij
avfondalnsdu 10 ppm 26.81jk
Insleaalnsdu 10 ppm 55.67e
Tadlulaunleu 10 ppm 65.29d
wnulay 10 ppm 18.90k
Tnswaendalnsdu 100 ppm 37.11ghi
avdondalnsdu 100 ppm 33.68hij
Insleaalasdu 100 ppm 74.57c
Todlulaulau 100 ppm 90.72b
wuulad 100 ppm 52.23ef
Tnswaendalnstu 1,000 ppm 41.23gh
avdondalnsdu 1,000 ppm 44.33fg
Inslnaalnsu 1,000 ppm 100a
Todlulaulau 1,000 ppm 100a
wuulad 1,000 ppm 100a
c.v. (%) 9.10

@ =

nueme Aavluanudiderdunddnusifediu lduandrsiunsadifnssduanudodiu 95% lng3s
DMRT

139



Control 10ppm 100ppm 1,000ppm

AWl 2.6-18 mstudaimaiaiauivlavenion C hawaiensis anglsalugafundiundy
diuse  asnilsraendalasiu (A) exdondalasdu (8) Tnslaalasiu (O lailula
ulau (D) uazwandlawy (E) finaaeusneds Poison food
mnnsldaseiidudinsasyivinvenduloes C oyzae Tnonsnauans
Josfumiidmiesnasuuoinis PDA wuinfiaaududu 10 ppm arslailulnutleud
ﬂizﬁmﬁmwﬁﬁqmimaé’ugqiﬁ 70.33 Wedidud aududud 100 ppm wuulawwyd
UseAvBamAniaadudld 100 Wedidud dauflaruidudu 1,000 ppm ledlulaunlsy ns
Tnalnstu wazuuulawy dudsnsiasgiulaldfiian 100 Wedidud Tagliunndratuma
afif fafuansfitszansnmlunismuauiudimasiyiulnesduladesde lalulau
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T w5729 10 100 waz 1,000 ppm mmmmmué’ug’qmiLﬂ%iy@ﬂim%ﬂﬁﬂ&%@ﬁ C
hawaiiensis |#figa (5197 2.6-4) (Wl 2.6-19)

a3197t 2.6-6 Weddudnstufimssaivlavenduledon C orzae dedsuuoms
PDA Tinauansdesfuidndosiianududusiieg ndnisnadeu 7 Su

Hossiadl concentration Weoddudnsdudanis
Ww3nyiuln

YAAIUAL 0 ppm Oi
YAAIUAL 0 ppm Oi
YOAIUAL 0 ppm Oi
Tnswaendalnsdu 10 ppm 41.75¢
avfondalnsdu 10 ppm 29.61h
Inslnaalnsu 10 ppm 68.17¢C
TodTulaulau 10 ppm 70.33C
wnulay 10 ppm 47.95f
Inswaandalnsdu 100 ppm 53.07e
avfondalnsdu 100 ppm 41.75g
Insleaalnsdu 100 ppm 84.36b
Tadlulaunleu 100 ppm 97.03a
wnulay 100 ppm 100a
Inswaandalnsdu 1,000 ppm 59.01d
avdondalnsdu 1,000 ppm 59.00d
Inslaaalnstu 1,000 ppm 100a
Tadlulaunleu 1,000 ppm 100a
wuulad 1,000 ppm 100a
c.v. (%) 4.16

o

nuewn duavluanusdifiedfunisnysifediu liwandsiuneedifnseduanuiedu 95% nes D

agﬂwamﬁ%’a uazdatduauus (Conclusion and Suggestion)

nsseAule warnisiinlsrvesrunaiUdudiu lugnuaugsugssnti 1256 7

8 9 gnwen AB uazC wmfﬂmiw‘%ﬁg@dmaﬂgﬂmamqiwgﬁmﬁ 7 8 uazgnuau C %9

Ugnide uuiliunssaydvles ndiudaus daunsiialsavesiunaiuiauiniunraalan

1951 Ganoderma boninense Wu31 gnuas C Wnlsatpeganaslgnidediugnuaussnugs

a A a A ~ a o o A

571 6 Lifinlsanngn WatSeumeuiuiugaug

AINNITEITIBLLAUMIDE1UAAN WAAEY LAZIUAANNULYDII1INATLUIUNNS

fa o (3

nAnLudnenves1duITl ngudITeUrauuniugsvg Soll Audideurauuniunsed

1% (%

waz van. WITIA 91199 (UATAISITUIIY) WULLDIING 5 ¥Ua talA 1151 Rhizopus sp. 1%

51 Aspergillus sp. L9371 Penicillium sp. W91 Fusarium sp. Waglias1 Schizophyllum
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sp. WANWNINEIABAIAIUATUNS (@anlndmudaiudurduiniiv) Usew deuedn 91
wazUSEYN Tl azlnsine 910a WU BsWNed 4 viie tagldnunisuuidauveutiasd

Schizophyllum sp. FUTOT1919 5 UARINTINITATYLAUIAVUDINIT PDA NUANAITY

a

WUINYRST Fusarium sp. ATRTINTITLAUIAREDEER  T9IRINNABLYRTT Rhizopus sp.

o

Aspersillus sp. Schizophyllum sp. wazLTes Penicillium sp. AUEINU Tneidosiinudn
Ingutnaguiinnzamesudnsen ffisades Penicillium sp. finuiaiguusinuazsen
gouvauudasenirdutitu Tnonsdudewdesisia 4 WUINANIINNTEUIUNITHER 1]
Haduides Iauf Suneunisvumzans Jumounisunwdadeuiluiuleeen dumeunsiu

wazn1syatudn sauludenasldunlunszuaunisdns 9 ensvulouesfinldled nis

a wa

‘Ugummmaamﬂgumm wu nslianugelie laiuddauin wagnmsviauazeingunsal
Lmaammawwﬂgumm

nsSyiulavesiundurduituildAmre dauﬂqm%a Ganoderma sp. 1n13

WwigAvlalndiAeeiy Mé’wqmsﬁa WU NSIEAMF vinlidunanasaulalaaniinisiild
AMF fiongiundn 12 e usifledundrenemnniunnasapiulaliuand1eiu dawsimemig
Tuluvesdundrurduniniu AldAMF dwalvidund fusmameanedauinndn suitlildamre
o1y 3-5 1fou uddlesundieny 12 iweulTmasmermsiululiuansisiu daumsiielse
vosundruduiiundsugnide nutmsldaMElidundmuniudensinlsaldfinis
nshlldAMF

Inmsdaaziiuieglsasulutisfiou fugieu 2559-fueieu 2561 910
wladnunInsguanU1dudaninguasus il JaminmTasiny wagdaning1unaasy Haan
ﬂ’]iLLEJﬂLSUEJLLa‘”‘VI@E"iEJ‘Uﬂa‘Uﬂ’]iLﬂﬂIiﬂIumuﬂmU’lamwﬂa@G]Iiﬂ wuindeangiiielmianlse
fivtanun 5 Woldun lsalugnamaeiiinainiles) Cephaleuros virescence Tsalulwild
An9nides Curvularia sp. TspuouunsaluaiinaInides Glomerella sp. TsAnaiiiiin
f\]’mL“?’jla‘m Lasiodipledia theobromae Iﬁﬂiﬂlwﬁﬁlﬁmﬂmﬁﬁaﬁ Pestalotiopsis sp.

Streptomyces morookaense CW5 fiuanuazfmdenldainiuseulauduuidy
drifulugnnening Santaunasaisssusy amisadudulios Ganoderma boninense
awglsndduniundinigulusuuuuresnislifigad dinsendeate uasansatameuld
o819auysal wuInsimurdeluAe Anwinisld Streptomyces morookaense CW5
dadenidlunmsmunslsadifunimesiunddudituey 3 - 5 WeuluszdulssZounnass
Imaﬁ%ﬁumﬁgnLG’?TEJLLazmamw1’7im:uwamiamit,ﬂmﬁmuaﬂa%%a Streptomyces
morookaense CW5 lims1usng 35nafinuSinassavesiifiemasonisiluldlaly
nafsInd deazilugnslivslevdldasdunsemuny safildidunumaiiazlduilety
msszuiaveslsn anansathdeyaluldlunisuugidunuasnsiseansiosiumdalsadiduiin
Undanistu eenslsiin Streptomyces morookaense CW5 #igdndugesdnuwmaiinves
anseenqusnTnmildndny deoraduuvdweaseongrimetan el Ahlugns
THuslenildmanvansanniu
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Mnmsdsauasiuiogndlsalugadundiduihiuanuaanizndt 12 S fiedu
26 utlas wudnwagamaduusaanavdihnafinduisdeutu (Concentric ring) iAnuKa
yuadn wnavwialvgaudusaluluduiidonnissunss o1nsgaifenuuarlinuied
waesdeusaulNa (Yellow Halo) Tuntaumzndndifinsszuinguusmusinisluganszane
vtsdudalidundrduihdursinnsasgdulnaunseiuineluiian usnidos
aunglagdimzievueimsiu 1¢ 4 vila 1¥ud Wosn Helminthosporium sp. 1937
Colletotrichum sp. L%aiﬁ Curvularia sp. LLazL%aiﬁ Pestalotiopsis sp. Iﬂ&JWU’i’]L%@i’]
Curvularia sp. Wudosiannnudn fnisszuinluynuUasninnisdisnn f8nanns
WinduTnveaduleiiiftan uaninenisluganszanediilufesas 51 vesiiuilusiomunann
nsiigan1snelsAnuIsn1sves KOCH

Mnmssuunsiiaveades) Cunularia sp. TnesfinU3unn wardinseididuiond
Ial‘mwuamLauLamj@mmmauammumﬂa‘[almumm ITS rDNA dnsaduunld 2 vila
#9 1091 C. hawaiiensis wazidon C. oryzae lenadeuidasiii 2 alddduananidoaiy
fdnlsafiufiAnainidesdieds Poison food wuiilaillulauleu annsnaunuuasiuss
naasdulnveaduleios C hawaiensis uaziesn C. oryzae afiand 10 100 wae
1,000 ppm

UTIUIYNTY

nsudaiaiunTIAEAS. 2501, Msugnuzni. [sruvesulat]. uvdsiiun:
http://web.ku.ac.th/agri/coconutl/cocol2.htm (12 weun1AN 2554)

\N3INTY UazAug. 2554. miﬂgﬂma‘mﬁwﬁumLmumumﬁmﬁwﬁmau AFrasUiduigy

atufl 3/2554 i 8-10.

nauAnuazdnIIne. 2553, lena15ivInsinens Auuziinislestuiidautauasdn
Angiy.  dindfeiauinsensnuiie nsudvinisinuns. vt 55 - 56.

nauAQuardnIING1 LazNguUIMISANINY. 2553, A1LULUILNUNITNAGBINITNAGDU
Usgansnmasndnuuasiavdnidn iy, drnddeimuinisersnuiiy nsuivinis
\nwAs. i 101,

ITINTTN LLazﬂmz.2564.NaﬂizmwaqmﬁamﬂEJLm‘jﬁiamamﬁmmﬂ'}éuﬁ’]ﬁudaumiﬂaﬂ
nawny. Usegadynsialsuasianawnungsu Usednd 2564

¥iluns aaaen wiiiua e3taaneun gdlimd Auzide. 2555 nMsmuaslsndFuLeIEY

tiihulaeda38 vt 94-106. Tu MenuranuATeusynd 2555 drinideRmuinisensnuiiy

NIUIYINISLNYAS.

NI NIUIYNA  auysal vesana A5 weie auaw adlsnia da1sed Iszaviad
wavesy Iadeu. 2529. n1s@nwISRsINTHUEmMeINATmInzantunisunis
ﬂaqﬁ’uLLazﬁﬁf@Lmaaﬁ’mgmémﬁwﬁu. FIYNUNANUITY NTUIYINTAYAT UsedT
2529. NBANQHardNIING NTUIVINITNYAT.ATUNN. W11 291 - 309.
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o

yiAdnd slona uay 39nsal vesus. 2539, madimamisldastestufidndnsuesundu
thafu. vt 293 - 302. Tu : Ussguduunides matlesiuidndnsfivlag Tnaunany
pSsil 2. nesfiguardniine nsudIMsinums NIETTINNYRSLAYaNNTal, NN,
yAdnd wlenna. 2504, lenansivinis wuasingurduthiflutssmalne. nosfguazdenm
We, NILIVINSNYAT, NTANN.123 9,
Ylan daduin. 2556. gnsdnsavesqauniduiing Streptomyces griseus subsp. formicus
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