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Abstract

Research and development of Curcuma for commercial purpose project was carried out
during 2016 - 2020 . This project was under main project named Research and development
of potential ornamental plants for commercial. This project consisted of 13 experiments within
5 activities. Research topics included plant protection, plant breeding, production technology
improvement in order to solve Curcuma export’s problems. Results were as followed :

Plant protection : Efficacy test of soil amendment and antagonistic bacteria Bacillus
subtilis for control of bacterial wilt disease of Siam Tulip caused by Ralstonia
solanacearum : The study was conducted in the fields at Ta-Muang district, Kanchanaburi. Six

treatments with different soil amendments and B. subtilis application were tested. The best
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disease control was obtained by the combination of soil amendment with urea : lime (CaO) at
80 : 800 kg/rai, soaking of rhizomes in B. subtilis mixture (strain BS-DOA 108 and BS-DOA 114)
before planting and monthly drenching of B. subtilis mixture at 50 ¢/20L of water. Integrated
Management of Bacterial Wilt Disease of Siam Tulip caused by Ralstonia solanacearum :
as mentioned above were confirmed in the famer fields at Ta-Muang district, Kanchanaburi
province during 2019-2020. Integrated management fields were compared with control fields
(regular ginger growing practices by the farmer). In the integrated management fields, the disease
incidences were 4.5 and 10.5 percent in the first and the second year respectively, whereas in
the farmer’s regular practices fields, the disease incidences were 17.5 and 38.5 percent in the
first and the second year respectively. Biological Control of Leaf Blight Disease in Curcuma
caused by Acremonium sp. : 79 isolates of bacterial biocontrol agents (BBAs) to control of
Acremonium sp. in Curcuma were tested in laboratory and 19 isolates were selected according
to inhibition zones. The efficacy of BBAs in controlling the. leaf blisht and leaf spot in
greenhouse was studied and 5 isolates exhibited reduced disease incidence. Field trial was
conducted at Tha Muang District, Kanchanaburi Province. It-was found that spraying of BBAS
isolate BC 59-67, BC 59-39, BC 59-30 and BC 59-02 presented less severity of disease compared
to control. Biological Control of Leaf Spot.and Leaf Blight Diseases in Siam Tulip Caused by
Acremonium sp. Using Plant Extracts. : The efficacy of essential oils extracted from four Thai
herbs were tested against Acremonium sp. In. laboratory,sreenhouse and in the field. In laboratory
three extracted essential oil could completely inhibit fungus however, the efficacy was reduced when
testing in greenhouse condition. Under the field conditions at Kanchanaburi Province., the result
showed that best efficacies recommended was pre-soaking of citronella on rhizome of Siam Tulip for
10 minutes before planting and spray at 20 cc/20 liters after planting. Management of Leaf Blight
and Leaf spot on Curcuma spp. By Cultural practice and Fungicide : The studies were
carried out under two field trial conditions at Chiangrai province, compared between
experimental methods and on-farm methods. The results showed that rhizome and flower
productivity and average net profit per rai obtained from experimental methods were higher
than those of on-farm methods. Management of Leaf Blight and Leaf spot on Curcuma spp.
by Integrated Pest Management : The study was carried out under two field trial conditions at
Chiangrai province. The best practices which gave the highest rhizome, flower yield and highest
return were as follow;  pre-soaking of rhizomes in mixture of azoxystrobin 20% and
difenoconazole 12.5% SC at 20 cc/20 liters and spray with a mixture of azoxystrobin 20% and
difenoconazole 12.5% SC at 20 cc/20 liters alternate with mancozeb 80% WP at 40 ¢/20 liters 4
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times (once a week) after planting in combination with cultural practices. Insect pest
management of Curcuma : Insect pest management of Curcuma was carried out at farmers’s
field at Kanchanaburi. IPM were as followed; soaking rhizomes in thiamethoxam (2 grams/20
litres) for 5 minutes and applying 0.3% G of fipronil on soil before planting. Insect surveys were
made during growing and cotton worms at above economic threshold were found once and
indoxacarb 10% W/V SL (30 ml./litre) was applied. Insect management using IPC gave qualified
rhizomes which no damage from mealy bugs and scales insects. 355 kilograms of rhizomes were
obtained from IPC plot whereas 225 kilograms were obtained from control plot. Plant breeding :
Collection, Study, Classification and Evaluation of Curcuma Germplasm : Chiangrai
Horticultural Research Center has continue collected germplasm of Curcuma until 2017 there
were 189 varieties. In 2016 — 2017 new 20 hybrids were recorded according to academic
descriptors of Plant Varieties Protection Office, Department of Agriculture. Selection and
Evaluation of Curcuma hybrid lines to Bacterial Wilt tolerance : The study was conducted
at Chiangrai Horticultural Research Center. The results showed that 5 lines of hybrids have
moderate and high resistance to bacterial wilt diseases cause by Ralstonia solanacearum with
good characteristic for marketing. Dividing of the hybrids into two types are flowering plant and
pot plant, 3 lines of flowering plants are Cur-bw-007 Cur-bw-013 and Cur-bw-016. 2 lines of pot
plants are Cur-bw 001 and Cur-bw-014. Production and Marketing Trials of Curcuma Hybrids
Series 3 : The study was carried out at Chiangrai Horticultural Research Center and farmer’s field
at Chiangmai provine to evaluate new hybrids which well adapted to different environment and
select varieties according to market’s need. Twelve hybrids including Cu 59 Cu 98 Cu 114 Cu
116 Cu 120 Cu 134 Cu 136 Cu 137 Cu 146 and Cu 190 were evaluated compared with Siam
beauty and Chiangmai-Pink. Seven hybrids including Cu 59 Cu 98 Cu 114 Cu 116 Cu 134 Cu 146
and Cu 190 were qualified both production and marketing criteria. Production technology:
Study and Development of Greenhouse Technology for Off-Season Cultivation of
Curcuma spp. : Design and building greenhouse for planting off-season of Curcuma, the
structure of greenhouse made from steel sized 6 meters wide, 12 meters long and 4.5 meters
height, and using plastic as a roof. The light system was installed with fluorescent lamps of 18
watts to achieve a 60 lux and set for 3 hours a day. Drip irrigation was automatically controlled
3 times a day, 5 minutes per time. Off-season production was tested comparing between in
controlled greenhouse and outside. The results of the test showed that Chiang Mai Pink and
Chiang Rai PP3 cultivated in greenhouse were better than outside greenhouse . The average

number of flowers were 1.88 and 2.90 flowers per plot which was higher than that of the
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average number of flowers outside the greenhouse with 1.00 flower per plot. Study and test of
Curcuma hybrids Suitable for off-season Production : Four hybrid varieties of Curcuma of the
Department of Agriculture and 3 commercial hybrids were planted off-season in environmental
controlled greenhouse at Phrae Agricutural Research and Development Center .The results

found that all varieties could sive off-season flowers during November to January and hybrid

no. CR33 gave the highest number of flowers per plot (2.02 flowers per plot). Study of

Nutrient Requirement of Curcuma spp. : Nutrition requirement was analyzed from different
parts of recommended curcuma varieties. For Chiang Rai 1, nutrient proportion of N : P : K for
leaf growth phase, flowering phase and dormancy phaseis 12: 1:7,10:1:9 and 17 :1: 10,
respectively. For Chiang Rai 2, nutrient proportion of N : P : K for leaf growth phase, flowering
phase and dormancy phase is 18 :1:8,7:1:6and 7 : 1 : 6, respectively..

n15k435n153anshusaununsiduuaiteuiing
Tunsauaulsaitevasnuan
Controlling of Bacterial Wilt Disease of Siam Tulip
caused by Ralstonia
ysdl Fedunmd?  dinfan ladmaigna feun neaate
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nsnagoulssdnsninveisnisdnnisausiudukuailiseufing Bacillus subtilis Tun1s
uaslsafieIvesUnun flannmanideuuaiide Ralstonia solanacearum vhn1smaassluanin
uwasgnitsunevindng Sawdaniaauys 1l 2559-2560 Mausunsnaaesuy RCB & 4 61 6 N5
lnen13dnnsAumegiseuasyuv18ns1 80 : 800 Alansusels n1sianisAudlsAaesuNg 8n31 80
Alansusials n1sld B. subtilis @1eWug BS-DOA 108 way BS-DOA 114 Lyinusnaulgniazsneiy
8051 50 nFu/ih 20 dnsnn 30 Ju MsTanshumggsewazyuYd s3uAU NSy B. subtilis aneiug
BS-DOA 108 way BS-DOA 114 n153an15AumIsAaaIunNg 538U N5l B. subtilis aeiug BS-DOA
108 waz BS-DOA 114 waznishidnnisiuwazlild 8. subtilis \Wunssuidiseudiou nanisvagey
WU N3INNSAUMILYLSELAEYWIY Tauiu n1sld B. subtilis @a1eug BS-DOA 108 uag BS-DOA 114
annsaeualsaiidldfian Insununndulsedien 28.13 uay 9,38 Wedidud UM 1 uay 2 dau
nssisWieuiisunuuulsaiiien 82,50 uay 45.60 wWesidud N 1 uay 2 audidy

ARy : Uvuan 1sAwied Wewuaiiise Ralstonia solanacearum

Abstract

Efficacy test of soil amendment and antagonistic bacteria Bacillus subtilis for the control
of bacterial wilt disease of Siam Tulip caused by Ralstonia solanacearum was conducted in the
fields at Ta-Muang district,” Kanchanaburi province during 2016-2017. The experiment was
arranged in RCB with four replications. Six treatments including soil amendment with urea : lime
(Ca0) at 80 : 800 kg/rai, soil amendment with chlorine powder at 80 kg/rai, soaking of rhizomes
in B. subtilis mixture (strain BS-DOA 108 and BS-DOA 114) before planting in combination with
monthly drenching of B. subtilis mixture at 50 ¢/20L of water, soil amendment with urea : lime
(Ca0) at 80 : 800 kg/rai in combination with soaking of rhizomes in B. subtilis mixture before
planting and monthly drenching of B. subtilis mixture at 50 ¢/20L of water, soil amendment with
chlorine powder at 80 kg/rai in combination with soaking of rhizomes in B. subtilis mixture
before planting and monthly drenching of B. subtilis mixture at 50 ¢/20L of water, and the
untreated control. Promising results were obtained from the combination of soil amendment
with urea : lime (Ca0) and B. subtilis application. The disease incidences were 28.13 and 9.38
percent in the first and second year respectively, significantly lower than the untreated control
which the disease incidences were 82.50 and 45.60 percent in the first and second year

respectively.
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1/ @ninddeauinisensnuniiy (Plant Protection Research and Development office)

unidn
Unuan (Curcuma alismatifolia, Gagnep) uldfftutuvedlng egflunduiivanansziden Wy
fiflured Zingiberaceae iUl 91 fufudnegluaudauvessemalne dagiuiunldiu
Wisanen linszane warliseduutas Ganan wagdwasd, 2537) Wuiitouesaunsvarenslunag

v =

AeUseine lnesuiinsdeeanmivseriugunuanlul w.e. 2528 aainnisdseanuyuaniiddsy Ao

o

A a s 1% i a v o & o A ° 1 a o =
Uu 013N wazisesuaud  winsaniiiugunuunUssautyméngiiy vialilanandniuaslad

v v [

AN Fugiiieanmalsafivulsed lnewmeidudnginiu inbiAndamlunisdseaniiugunu
11 loglul 2540 UsemeluleasuauansIanulkuAiise Ralstonia _solanacearum a1winlsaLig?
(bacterial wilt) 38l3A1aLN (brown rot) AalUfuriuguyuemmanUsemealng waginvianeis il
Wugunuuvgddludssmaseiiaundediluiusesdasnfngiviiulunnase

wuAtii3e R. solanacearum Wuwuadiduanlsaivfidiaiuddguinylionis inliialsa
PN A a o A a & A a = o A | a s
Wgaineanudenieiuiivugnualevia awaiyiasegisaudsiviivuinnin 200 ¥faluded
Solanaceae (Hayward, 1964) Auiussavadlsndusgiuvinvasiyiuuaiiseidvinaty aninwinaey
wazaneWug (strain) vasuuaiie lulstnalnedisvareviniduiiveordevssuuaiiisaannglsail
TngianzigasegiovasUszme lama dunss 39 Unun Wudu nsdesdumdalsaiivildenniiosain
wupfiseamglsraunsafidigedluauilunaiuiusaziifivendening lddarstdesdui dalsafivind
Uszdnsamgslunisatugulsalisneaunsldiugiuniu nMsuanssuiasnistddiislunisniunulsa
= ! Y ad a a I 9 < ) ' a A ao
Fanunsledisavaulsameaiinnudululags wasiluneeusvegiunn nsmuaulsaiglagdiis
Jumadenuiidumstesiumdnlseaisiivieantdymnisldasainensinensiligndes uaziluns
° a A eaa a v a ¢ a A cala va & A a a ¢
wneRdunIdnteglusssuvimunldliinyselevd lnsanzadunsdniinaaudfiduwuaiseuing
Felulagtulatinisiunldlunismivauaimglsaianssuazuuailise AN InGnguwuuKansin

o 1 [ Y 1 | 14 I a a . . < 4

warIUUeuNIsAUBENaLNSaNY taunkuAise Bacillus subtilis \JuAY

wuAfise B. subtilis \uwupiidennulaniluluaninsssuwd deguinunevislufiu muiafie

] aa P a 9 & A a =
wazunaseImsniiansuseneuansiulamsagaiazanunsauenladne wasiasglasinginusiansinieg
UBNINNULUATISY B. subtilis F9iANaIN150IUNISES19EUDSNNURDAINUSOU WALANNISOAS1981S
Uf¥3ue (antibiotic) (Baker and Cook, 1974) fsrenunislduuailiielunay Bacillus Tun1smiuaulsa
Wigainanwuafiise R solanacearum lawn Celino and Gotllieb (1952) @nwinslanuaiiise

UfUne Bacillus polymyxa B A Tdadlupuniivuaiizeaivelsn a1unsaduginisasyvasiuaiise R,
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solanacearum lauazann1siialsnain 70 Wesidus mdeiiies 33 Wesidud Karuna et al. (1997) la
AnwuuafiFerldlunistdostufdauuudds Weun P. fluorescens, P. aeruginosa wag B. subtilis 1u
nsffudanisiasaiivinveuniiile R solanacearum wuiwuailise P. fluorescens fiuszansam
unitgn sesasnldun 8. subtilis e lulfluFeunnass nuirannsamunslsaiiievesiunziome
AsaiulaluiufiduuaiSe R solanacearum 147 Sanaina et al. (1997) AnwnuafiSeanusiin
invesduiudfalnusniuaiifsansinvesiunduagsinvessuiiiulsa dundaiden wuafise
Uftndwuinuunilise Bacillus cereus, B. subtilis Wag Enterobacter cloaceae fuenlgarnsntiun s
fuszansamlunisdudfimssayivinveswuailide R, solanacearum Ingvinnisdnwafuiuiiil
wuAFe R. solanacearum 3 wisveIUTEINABULAY AB LiD9 Bhowali Palampur tay Bhubaneswar
aunsnannsinalseale 66-83 wWosdus, 27-70 Wesdus waz 24-71 Wesiud auddu wazwuind
1§09 Bhowali wag Bhubaneswar fnanAnfindud 160 Wosidud luusanalne aigfun et al (2553)
IgdndonuuafiFeufiingann fu Joeen wagsinits diumageuanuainsalumsdudinisaiyues
‘e Ralstonia solanacearum TuieaU§uAn15lneAs Direct bicassay: (Disc diffusion method) 16l
$1uru 8 lelotan thuuafiBeufindfnanumeasuniuanansalunismunulsaiioive suyusn i
finnide R solanacearum luanmiZeulgniienaass wudilbuadieuiing 4 lolsan fanns
puaulsaiisavesunuals Tasanunsoauaulsaiiedld 60% wuuadiGeufilnds 4 lelsanly
naaeuNIAUALlsATisIvesUymITluLUamAges nuduATiSeUf Uny BS-DOA 108 uay BS-DOA
114 annsomuaslsadiedluslamaasdld 43 wag a1 % nuddy dethuuafiFeufiindia 2 lole
i lunaaoudszansamlunisauanlsafigaluanmudasnuasnsiduinat 2 9 (2551-2552) lag
nedeulufiuiiAy wuiinssuiEfliuueiiSeufinyg BS-DOA 108 auffu BS-DOA 114 @n1saniunm
Tseuitenldfaian Inelul 2551 anunsamuaulsaiisdlunvasnunsnsléienay 48.67 uazldnanan
506.67 Alan3u/ls Tuvngiinssudaunu WRalsauiiontesas 62.67 linandniies 142,22 Alandu/ls
wazlud 2552 munuilsarienlsfenay 74.67 lenandn 782.22 Alan3u/ls Tuvunssadsaiuay 1Anlsa
JienFesay 43.33 lanandniios 382,22 Alansu/ls

M3UFUUTIRL (soil amendment) ithABmsnilsignianldifieanmnuidemeniesainlsaiiien
fiina1nle R solanacearum §uA Elphinstone and Aley (1993) 5189143151985 §ns 428
Alansusiatanans fuyum (Ca0) 8n31 5,000 Alansuseiennd naslidiriuluudissduninudn 30
wuRlns neuvgnuzidema wuimzidemaliuanseinaisudluuvasdIeufiovuzidemauans
919\t 96.7 Wosidust Tudsemalng Thaveechai et al. (1997) vnsnaasdlasldeiFe : Yuwnly
§n31 428 : 5,000 Alanfuseienans TuanmiZeunaass wuimdemasennme 63 Wedldud drufud
LildsunisusulgeiegSanazyumniifusonniewies 6.7 lWasidud osnssa way alniun (2552) v
nsnaaedaen1susulsduluwlasieudanninaleyise : Yuuiludnst 80 : 800 Alansusals wuin

= N a aa a v c % ¢ U o Ko
ﬁqmqiﬂa@ﬁqqﬂlﬂﬁ%qﬂﬂqﬂiﬁﬂLVT‘EJ'JSU'EN‘Wiﬂ‘VlLﬂﬂﬂ"lﬂLLUﬂWLiﬂl@ 80.84 LUasLgun @Qulﬂuﬂqimﬂa@\ﬁugﬂq
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1138n133nNsAuLioanUsEuINTVeUATISY R solanacearum neulgnunuuinldsiuiuiuaisey
UUn¥ B. subtilis anesiug BS-DOA 108 uay BS-DOA 114 ileauaulsaiiien Fadulsafiddgyuaziu

awmgiineasnsldansadeeeniiugludwineUsemale

521U8u3TN1539Y

- gunsal

1. Jagunuas bawd Faugunuun Jewed Jeaen a1smdnuuas arstosiumdnlsaiy uas
thnth Hudu

2. answedlildlunsdnnisiu léuA meraou gise uazyuwn

3. WeURtnt B, subtilis aneviug. BS-DOA 108 uarangiug BS-DOA 114

6. dar5iafi A ldd iU Teunade 8. subtils IgwA talcum magnesium sulfate wa
carboxymethylcellulose 2.5%

] o

5. qunsafineneans liun §ilsderiinUaenita wissds wiellnnudulot fudms
\Ruseens 1eSaaen (Shaker) wasdutuds (Freezer) —20 asrniwaiea Wusdy
6. a15unfifldlun1sn3ene I Istas suailise 19U Beef extract Peptone Agar Casein
hydrolysate Wag Glucose Hudu
7. gunsaldmsunistunndeya
- 33
nsneaeuIsn1s¥anisausiuiunsiduuailiseuUnyg 8. subtilis @1eWug BS-DOA 108 wax
BS-DOA 114 Tunisrauatilsaiiiervesuyamnluanimiuameass vnnsmageuiisinevintag Samia
neyauys Tt 2559-2560
- maweunadoutnfi3eufiing 8. subtilis anewug BS-DOA 108 uaz BS-DOA 114
nMawIsunalondnaine eswuaifeufing B subtilis aneWug BS-DOA 108 wag BS-DOA
114 vue1%15 Tryptic Soy Agar (TSA) Hunan 36 F2lus inarsazane 0.1M magnesium sulfate
U393 10 fiaddnsronudsade nmaduuafifeuuineomsivnauluasazats anduiinlunas
U carboxymethylcellulose 2.5% lutn Tuusunsfimindu Wald 20 undt Fanausvansianins
utlfad (Talcum) Aifssindoudaludng 1:4 TnesUsunsretmidn navlmdrtudneuhluis fuvisly

750 valmdunsazdeanaivilugamatadin neuthluldveasuluwlassall

9

=

N139579USuwUANIS e NlTInsenlunadenndals Winateuuaiiseuiing B. subtilis @e

Wug BS-DOA 108 Uay BS-DOA 114 §1u7u 1 nfu unsiadulSuiauwuaiiise 8. subtilis A1835
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dilution plating YW1 NA Uli¥aigauiivias 3 Tu WaInTI9UVRUATILSY B. subtilis MATyUY
HINTN®I1S

a
- MIWTELLUAMARDS
= a v = Y @ ' a - oA
WssLulamaaes lageufiumegSenauiuyuigng 80 de 800 Alandu sediud 1 15 tiiesi
Wenenaweusglufiu vdsanaudu 3 dUami JuiudSunauuaiiise R, solanacearum Tundasdan
Wdluunaiiise R. solanacearum adiave lngUgnauusilamaiugant Fegeulasialsaiietadiuiias
a4 v = Y % o v v 8 1 N
nadeu Wenuuzameeny 21 u Ugnameuuaillse R. solanacearum anantiudu 10° vihelalatse
A aa o = aal . . vy & A v = ~ =
addns asvuduuzioma 1ng33 clipping method 714lY 1 1w WaduuzllomeAkantoINsied 3
v Y IS 4 a ! P a
duaunzamdliazideauazUdeslvdosaangludu
- MINTRMUTITD R. solanacearum TundasUgnieuvinnismeaes
o a & ! a o ! <
M1N1I5USUIAEE R solanacearum lulUasugnneuisurinnisnaasilagnisduiiy

9819AUTINIY 10 90 WnnFauusd iUt 10 n3u ihluagagluuanduilseinaeysuins 90

a_)ﬁ

fiadans Tuvaaum (flask) werlidiuuuaIsaen (rotary shaker)tluaan 30 undl uaansisilmu
ANAENOU UIdTAYAIEAUNIYIN serial dilution TiTAuduYe 10210 9 ntuiiansazatsau 0.1
iaddns vesrududun 102 10* 10° uay 10° 110988 UUeMNSE8Ue SM-1 tluuniigaumgd
28-30 DIANTAGYE WU 3 - 5 TU ATIVUTUIUUBRINT
aa o N A a & a
- MINAFBUITNTIANTSISATIIANANWBLUATISY R. solanacearum VB
NsnegeUIsNIsIANTsisAigTAn N awuAlsveIUnuin tnen1sldisn1sdnnisiusuiy
nslduuaiseuUng B subtilis arewug BS-DOA 108 way BS-DOA 114 anduanunaassluuias
‘NI o 1 1 U U a a goj aa ¥ 1
VA8 NTUNDYINUN FIVIANIYIUYT IEINUAUNITVARDILUU RCB 1 4 91 6 N35UTT bauA
354357 1 Msdanisaulaeldese : Yuvnd dns 80 : 800 nn./ls manieaniudAuluudadlyng
g ¥ a L L2 v a a VY U 3
30U LAZAULUAINIENANERN 2 dUAN udUananadnlinigsseeen 1 duanu
nouUgnivy
3513502 Msdanisaulagldmasiune dnsn 80 nn./ls agniadniuduluwdadlyng sau uay
AANwUaIENa1aRn 2 dUavt uanlananainlifingsemesen 1 dUavineudan
=
e
353359 3 ldwewuaseUfine B. subtilis aneug BS-DOA 108 Saufuwuafiseufine B.
subtilis @eiug BS-DOA 114 wiwiaiuguyuun neudan uazsauUaslgnuaslan

HYviuieIedns 50 nSu/d 20 Gns uaIsATINN 30 Tu

axa axal

A55U359 4 T9n551ASN 1 920U NSSUATA
Qda{' ¥ Qdal' 1 % Qdal'
AS5UATN 5 1UNTSUATN 2 S2uU NSSUATA 3
an A an A ~ P )
A55U357 6 nssuASUSsUisU Taeluiinnsannislse

- msdgnunuuieldlunimegey
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W3BuuUamMAReIT LAY 24 wUasgos TuIALUAsEY 1 x 8 WwAs InEuiInIsdanIsAumm
wunsaaesiineld uazvinsugnunumuusunsvaaes Tasldwiugunuin 40 fseudasdos
- NIATIMANITNAGDY
1. psatiuduiinansensiiomnifeu
2. as9mUSunamuaise R solanacearum Tuwdasugn Taevhnisiiusnegsduynidou

a

° s & I3 A ] a ! a a ¢ v ax .
Uesiunisidulsaiierumateislundaznssuds Jinsiendeyalaeds Analysis of
Variance tazlUisuiisuaiaduniedd Duncan’s Multiple Range Test (DMRT)

- 181 BUAUPBUAAIAY 2558 Fugainauiuengy 2560

v av o [ |

- 807U naunudnwIInel nauddelsaity UnITeRRLINITEITNINY NTUTIVINTTNEAT

=

wazuUaslgnunusn 81Lnevingdie JmIangauys
NanN15IUaTafUTIENa
HANSNAFBUIIN1ITANISANTINAUNTITRUATSEURUNS B, subtilis @1eWug BS-DOA 108
uay BS-DOA 114 lumsauspilsaiiivavesunuuiluanmuyamaass Tud 2559
- mawenadouuaiieufiing 8. subtilis anewug BSDOA'L08 uay BS-DOA 114
nansnTaUTandeuuafiSeufiing B subtilis AeWus BS-DOA 108 uay BS-DOA 114 Tu
wadevhnawdsudieilulflunsnuelsaiien suhiviinaudouuedie
R. solanacearum Wiy 2.2x10° waw 1x10° wielaladl/made 1 ndu
- mawienulameans wagsmamUSinastie R solanacearum fowhnsmaaes
HAMINTIUTIMTakUATEE R, solanacearum anwglsaliisavesununluasgnitoufu
FogBonauurnfiosdofionauideusgluiu wegvnsfiuuiinauuedise R solanacearum u
wasgnlsifiuueiiBe R solanacearum aiiaue douduiinismaaes nuddiumudewuaiide R
solanacearum wiafiu 2.5x10* wihelalail/fu 1 N3y
- mavnaeuismstanislsadieriiinanilouuaiiiie R solanacearum va3UYN
yhnsnTvdeuiuiuUnidulsadeanifou wui nssAsi 4 iinmsiansaulagld
gi3e 80 nn. sla Yuv11 800 nn./l3 safunsléidenuafifeufiing

v v 6

B. subtilis @19ug BS-DOA 108 war wuafiseufiine B. subtilis a1eug BS-DOA 114 wyinuguyy

El q

'
Va a

sioulgn uazandaedng 50 n¥u/a 20 Aas v 30 Yu annsamuaslsaiievesrulEATan Tne
Unusnidulsadieadios 28.13 wWesidud deliunnisiumeaiidunssudsin 5 Aensdanisiulagld
AaaTuns 8m31 80 nn./l3 SrufunisléideuvaiiFeufiing B subtilis a1ewus BS-DOA 108 uas
wuAfi3eufing 8. subtilis a1ewus BS-DOA 114 wiviuguyuinieuyan uazsndiedng1 50 n3u/in
20 &7 W 30 u AnEmndulsaiten 32.50 Wesldusd waznssudsd 5 liumnesfumsadatunssds

71 1 Mdnn1sAulagldese : Yuwnd drs1 80 : 800 nn./ls Faunuunlulsaiiien 39.38 Wesidus uas
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330359 1 lalusnednsfiunvadiffunssuds 2 Adanishulagldnasiuns §rs1 80 nn./ls Feunuundu
TsAuiten 42.50 Wosldus waznssudsn 2 lunnaaiuneeadfdunssudsn 3 Aldae B. subtilis aneiug

6 1

BS-DOA 108 $auu BS-DOA 114 ugasiusneutan uazsnsesng1 50 n3u/an 20 &ns W0 30 Ju &

9
=

Unuudulsaiiien 51.25 wWesifud uazynnssuidsunndegrddedidynisadfiunssuisn 6 fe
nssBiSeuiieuilidfinnsdanislse Jsunuundulsauiien 82.50 Wosidud (n15199 1)
HANINTIAUTUULUATILSEY R. solanacearum awglsaLitglveaUnuunanLlaslgnuyuumn

a v o a 1%

P o ! @ Y 1
LNBU Iﬂﬁm’]ﬂ’]iquLﬂU@Q@SWQ@UMﬂQUiUﬂﬁQ@‘U@

q

enssuisTinununsaaedly fuiideunguniay
fla Weusunay nudt n3sdsi 1 msdanisAulagligize : Yuua $ns 80 : 800 nn./l3 fiUiunm
WUANLSY R. solanacearum Winfiu 2.1x10% 3.1x10% 3.8x10% 2.4x10% 5.1x10° 1.4x10°> 2.6x10° uay
3.6x10° nihelalad/fu 1 ndu n35udsa 2 nsdanishulaeldnasiuns 8037 80 nn/ls FUsuiw
wumls R. solanacearum WinAu 1.3x10° 1.4x10° 2.5x10° 3.1x10° 2.1x10* 2.2x10° 2.8x10* ua
4.8x10° mieleladl/fu 1 ndu n3sudsi 3 1o B subtilis aesitus BS-DOA 108 2y BS-DOA 114
wiviusreulgn uagandedns 50 ndu/n 20 Ans Wn 30 Yu FFHaUATISe R solanacearum
WinAU 2.4x10% 1.7x10% 1.6x10* 1.2x10* 1.1x10% 3.1x10%/2.3x10° uay 3.3x10° wurelalail/Au 1
n3u n35uE7 4 Wnssudsa 1 $rufdu nssudEi 3 SUsuauuaitBe R solanacearum winfu 1.2x102
2.7x102 3.9x10% 3.5x107 2.6x102 2.3x10% 2.1x10? wa¥ 1:5x102 wihelalail/Au 1 n¥u nysudsd 5
T¥n55u357 2 Shufu n3su3ET 3 SUsuauuaiiSe R. solanacearum winfu 1.2x10° 2.2x10° 1.9x10°
3.1x10° 1.6x10° 2.5x10° 3.6x10° way 4.5x10° nunelalail/fu 1 nfu waznssudida 6 nssuisd

Wiguieunliiinisdnnislse SUSunakuaise R solanacearum winfiu 3.3x10% 2.8x10* 4.1x10°

3.4x10° 5.1x10° 6.1x10° 2.2x10° uag 5.2x10° nihelalail/mu 1 nsy (5797 2)

n35u3e9 1 nsdanshuleeldese « Yuv1i 61 80 : 800 nn./ls
ATSUATA 2 N1sImnisauleeldpassung 9931 80 nn./ls

s

nssuAsd 3 1da.Bacillus subtilis aneviug BS-DOA 108 $2aiffu BS-DOA 114 wiaiug
foudgn uarsamesns 50 n3u/1 20 B0 9N 30 Fu

N335 4 18n35u3s9 1 Sy n9saidsd 3

N3AET 5 1Hnssudsi 2 $awifu nesudsd 3

n3udsT 6 nsnAsFoudiou (ifinnsdanislse)
HAN1IVAFBUIENTIANSANTINAUMSIdwuaseuUng B. subtilis aeviug BS-DOA 108 uaz

BS-DOA 114 Tunseuspilsaiisrvesuyuanluanimudameass 1l 2560

- mawsuRdauuATi3eufing B subtilis aneWus BS-DOA 108 way BS-DOA 114
HaMInTIIUSInadonuaiiGeufing 8. subtilis anewus BS-DOA 108 uay BS-DOA 114 Tung

devhnawssuiiev Ul lunisaaueslsadion wuinduuudewuaiile R solanacearum ity

1.2x10% wag 3.1x10° nuelalal/mate 1 n5u
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- mawleulameans wagsmamUTInaste R solanacearum fowhnIIMAAes
HanInTIRUTIMTeuuaiie R solanacearum mmsﬂsﬂLﬁ'msuaaﬂﬂqmﬂuwawqﬂﬁauau
Foglenauurfiosideiionaudeuetluiu wegvinsfiudiinauuedise R solanacearum u
wasgnl¥iiuuafiSe R solanacearum asiiase doudmihnmsvanes wuindvinandeuuaiide R
solanacearum Wiy 5.9x10% vielalatl/Au 1 N3
- maveaeuisnmsdanislsadieaiiieanifeuuaiiide R solanacearum vo3UvN
yhnsnmvaeuiusuUndulsadeanifion wui nssuAsi 4 ihnmsiansaulagld
g3 80 nn. ste Yuv1a 800 N/l SaudunisldideuuaiFeufiing 8. subtilis anewug BS-DOA 108
way wuaiseuUny B. subtilis aeiug BS-DOA 114 uwiviiiugunuunneudan uwagsamiesnsi 50
n3u/1 20 AnT N 30 Yu anansamuenlsadivosnunldifian Ineuyu@ulsadiedios 9.38
Wesldus Faldunnsnafunsadiidunssudsi 1 Adansiulaeldegide : Yuaiaens1.80 : 800 nn./l3 &g
Unuanidulsaiien 16.25 wWesidud uazliuandnsiuniadffunssadsn 2 fdansiulaeldnasiung
§ns1 80 nn/l3 Feunusnidulsaiiien 18.13 Wedldud warliunndiunmeadftdunssidsa 5 Adans

L4

Aulneldnaaiuns 801 80 nn./ls saudunisldwenuaiisedging 8. subtilis a1eug BS-DOA 108

s

wazhuaiSeUfUnyg B subtilis aeiug BS-DOA 114 uyaiuguyuuinoulan uavsnmigdnsi 50

9 9 Y

o w aa v

n3u/th 20 Aas 90 30 Fu Aunuuidulsadien 1125 Wosidud uwiuanssogsddeddymaadacy
n35uAsd 3 WldiT0 B. subtilis aneniug BS-DOA-108 $3mtU BS-DOA 114 udvaiusreugn uazsade
031 50 n¥uA 20 Ans n 30 Yu Geunuamdulsaiiion 22,50 Weosldusd wagynnssnisaviinng
nagou nudunudulsedieuandnedfideddynisaditunssnisn 6 dudunsnAfiuieuiiou
flaifinnsdanislse Fevpmnialsaiien 45.63 Wesidud (s 3)

HANINTIAUTUULUATISY R solanacearum mLwﬂ,iﬂLﬁsnﬁuawv;mmnﬂLLUaﬂUQﬂﬂnmmﬂ
Fou Taevhnsduiusotnamumdafulsiudenssisfnunumamasedly dudifounguniau s
Weusuanay wui1nssuash 1 msdennsiulaeldyiSe - Yuwn $nsn 80 : 800 nn./ls flUsunm
WUATLRY R. solanacearum Wi 3.1x10% 2.1x107 3.2x10? 3.4x10% 1.1x10% 2.4x10? 2.2x107 uag
3.2x102 wihelalad/Au 1 n3u n39uisd 2 msdanisiulagldnaeuns §n51 80 nn/ls TUTunw
WUATLRY R. solanacearum Wi 1.2x10° 2.4x10° 2.3x10° 3.2x10° 2.5x10° 1.7x10° 2.6x10° uag
2.8x10° wilalad/Au 1 ndu n33udsd 3 190 8. subtilis anesiug BS-DOA 108 iy BS-DOA 114
wiviusreulgn wazsndedns 50 i/ 20 Ans W0 30 Yu SUTuuuuai3e R solanacearum
Wity 2.3x10° 1.5x10% 2.6x10° 2.2x10° 1.5x10° 4.1x10° 1.3x10° uag 2.3x10° nuelalail/mu 1
n$u n393357 4 1033357 1 $amiv n35387 3 TUTiamuaiiie R solanacearum Winfu 1.5x102
1.7x107 3.2x107 3.1x107 2.7x107 2.3x107 1.1x10° wae 1.4x10% wiheleladl/Au 1 n3u n55udsi 5
T¥n590357 2 $2ufu n390A57 3 SUSInaLuAfiSe R solanacearum Winfu 2.2x102 3.2x107 1.5x10°

2.1x107 1.4x10% 3.5x10% 3.2x10% uag 3.5x102 nuqelalail/fu 1 NS warnssuiad 6 nssuds
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Wisuiieuiildinissanisise SUsunauuaiiise R solanacearum Wiy 1.3x10° 2.2x10° 2.1x10°
1.4x10° 3.1x10° 2.4x10° 2.7x10° wae 4.2x10° whelalai/fAu 1 n$u (5199 4)

354357 1 Msdansiulaeldyise : Yuv 8951 80 : 800 nn./ls

aa A

A55UAN 2 Msaensaulaeldrassune 9951 80 nn./lg
73

ada

[ARREUeD]

[y

149 Bacillus subtilis @1eug BS-DOA 108 3ufiu BS-DOA 114 waiinug

euUgn uagIsnMmeens1 50 N3/ 20 dns nn 30 Tu

A55U359 4 1UnssuAST 1 SaunU nSUITN 3
n558357 5 19n55039 2 S2uiU NISUATN 3
n55U357 6 nssuASUSsuisy (lufinnsdnnislse)

ayunan1sIdeuazdatauauus

N1snAaUUIEaNSAINVeITN1TIANITAUSINAULUATSeU Unv Bacillus subtilis Tuns
uAslsafiEIvesUnun flammandeuuaiie Ralstonia sdlanacearum vhnismaaasluanin
wdasugniigneviniag Sminniaauys Wl 2559-2560 wamsnaaeunuin msdanisaulaeld gise
80 nn. e Yuw11 800 nn/l3 SruunsliideuueiiGeufiing
B. subtilis agug BS-DOA 108 uag BS-DOA 114 uaviiiugunuuifeuan uazsaaigdns 50 nu/
1h 20 Ans M0 30 Yu ansamueslsafielldafan Tneyundulsadien 28.13 uag 9.38 Wedidus
Tud7 1 war 2 drwnsnnsiSoudisudyunndulsaiion 82,50 uay 45.6 1Wesidud Tulfl 1 uaz 2
MUAAY

Mnnamsnaaeuilld FearsthismsdnnsiusmtuiuaiiSoufinslumsmugulsaiieives
Unuan filammainidouueiie R solanacearum lunnasunismunulsadissluiuiiugnuyssni
nssvuinvedlan Tneldnssuisftanusomunulsadisvesunuanldffianlunsmaassi fo nmsdans

1% a

AumiegisukaryYur1e.398AU N1519 B. subtilis areiug BS-DOA 108 uay BS-DOA 114 lagunluly

] v ac | v & = = Y
$AUTBNTUANTIN Y NMsYasuUnuiniidulsaiigieanannuuas waglsogSurauyuvdng 80 :
800 flansusiols aslunau navAunvduliuduwaisadnieliinuiaivenyouunfise R

a J & ax & 9 = v a v a P

solanacearum Uity Fsisnsianunsadesiunmsssuinvedsadienludusnalndiduslan
n1sdwanuIelulduselevd 11ign1sdanisiulaely gise 80 nn. de Yuv1d 800 nn./ls
Jufunstdenuaiseuiing B. subtilis aeiug BS-DOA 108 war wuaseujineg 8. subtilis ae
Wig BS-DOA 114 wawiaiuguynuuineudan wazsnaiusnst 50 nsu/an 20 das yn 30 Ju dadu
nssuisnaunsanvaulsaiigavesUnuntaaian lWldlununeasinisdanistsaietvesunuunly

wUannunsNsne I SNauNausaly

d' a a aa o a o N a a N A a
M1519N 1 ‘Uiﬁﬁ%ﬁﬂq‘wsﬂ@qjﬁﬂqi"ﬂmﬂ'ﬁﬁﬁ«ﬁ'}llﬂ‘ULLUﬂ‘i/|LiﬂﬂﬂﬂﬂQUﬂqiﬁﬁUﬂmiiﬂLVIEJTV]LﬂW



22

PNWBLUATISEYRIUNNLN Tuanmudamaass U 2559

N3U5 nstinlsa (%)
1. m3dnnsulagldeie : Yun 8w 80 : 800 nn./ls 39.38bc
2. mydansaulagldnasiung ons1 80 nn./ls 42.50cd

3. 140%0 B. subtilis aeWug BS-DOA 108 $amiu BS-DOA 114 utwaiugieutgn  51.25d

WAZIAMIEENS1 50 N3N/ 20 G N 30 Tu

4. 1ns5333dl 1 Saufu nsswisi 3 28.13a
5. 1¥n3533891 2 SufU nssuIET 3 32.50ab
6. nssuIstUTeuLiiey (lifinsdanislse) 82.50e
CV (%) 12.10

1/1/ davlunsaraeduiiniumednesiieinuliinuwana1esiunieadflnen1sias1eiuy DMRT NseadumIudosiy
95%

13797 2 Uszvnsveawuailise Ralstonia solanacearum luwlasagaauldsnisinnisau
SudusuaiseufindlunmsauaulsadieivesUnuu luanmudameass U
2559

USunauuaiitse (CFU* /6y 1 nsw)
A551738
n.A. . n.0. a.0. .8, 5.0 .. 5.0.

nssuAsR 1 21x10°  34x10°  3.8x10%. 26x10°  5.1x10°  1.4x10°  2.6x10°  3.6x10°
nN55UA37 2 1.3x10° 1.4x10° 25x10° 31x10°  2.1x10°  2.2x10°  2.8x10°  4.8x10°
nssiEA 3 2.4x10° 1.7x10% 1.6x10% 1.2x10* 1.1x10%  3.1x10*  2.3x10°  3.3x10°
ns5uAsR 4 1.2x10°  2.7x10%  39x10°  3.5x10°  2.6x10°  2.3x10°  2.1x10? 1.5x10°
551357 5 1.2x10°  22x10° . 19x10°  3.1x10°  1.6x10°  2.5x10°  3.6x10°  4.5x10°
nSIUAR 6 3.3x10° 4 28x10%  4.1x10°  3.4x10°  5.1x10°  6.1x10°  22x10°  5.2x10°

‘:l' a a aq v a 1 U a A a =~ A a
$135190 3 ﬂi%ﬁﬂﬁﬂqwsﬂafl'}ﬁﬂqiﬁmﬂ']ifﬂ‘Lli’Jllﬂ‘ULLUﬂ‘VlLiﬂﬂgﬁﬂﬂUﬂ’ﬁﬂﬁUﬂﬂiiﬁL‘IﬂEJ’J‘VlLﬂ@

PNFBUUATISEveIUNNIN Tuanmudamenss U 2560

QEEHEE nsifialsa (%)
1. nsdanshulagldyise : Yuv 6w 80 : 800 nn./ls 16.25ab
2. msdnnsaulagldnasiune 8051 80 nn./ls 18.13ab
3. 1400 B. subtilis @1evug BS-DOA 108 3ty BS-DOA 114 22.50b
usuSroulgn warsadidng 50 ndu/ah 20 Ans WA 30 Tu
4. 1¥n999387 1 $2affu n3sai¥sh 3 9.38a
5. 1¥n9930387 2 $2uifu nesai¥si 3 11.25a

6. n3suAsSeuisy (lufinsdmnisisa) 45.63c
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CV (%) 27.92

171/ savluwsazpesuiifimfumednusiteiuldfianuuwansiaiunmeadiflnen15iasigiuuy DMRT Asesuanuidesiu
95%

15199 4 Usensvesuuaiise Ralstonia solanacearum lunUaamagaeuisn1sinnishiu
Sudukuaiseufindlumsauaulsadiervesunuan luanmudameass U
2560

USunauuaiilse (CFU* / fiu 1 nsw)
A55338
n.A. 1. n.a. a.0. .8, 5.0 .. 5.0.

n55137 1 3.1x10%2  24x10°  3.2x10°  3.4x107 1.1x10%  2.4x10%°  2.2x10>  3.2x10?
n5UA37 2 1.2x10° 24x10° 2.3x10° 3.2x10°  2.5x10° 1.7x10° 2.6x10>  2.8x10°
nssUARR 3 2.3x10°  15x10°  26x10°  22x10°  15x10°  4.1x10%" 43x10°  2.3x10°
ns5uAaR 4 1.5x10? 1.7x10°  3.2x10%°  3.1x10° 2.7x10*  2.3%10° 1:1x10? 1.4x10°
nSSUARR 5 2.2x107  32x10°  1.5x10°  24x10°  1.4x10° 35¢10%  32x10°  3.5x10°
n3513a7 6 1.3x10%  2.2x10*  2.1x10° 1.0x10°  3.1x10° 24x10°  2.7x10° 4.2x10°
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nsdannslsaitenvesunuanuasnssifenlae naunay
Integrated Management of Bacterial Wilt Disease of Siam Tulip
caused by Ralstonia solanacearum
ysdl Fredunmd?  ainiun Tedmaigynal Jeun neaase
Anassas Auvg@Y  nagyaun Asldy
Buranee Puawongphat? Nattima Kosichareenkul” Rungnapha Thongkreng?

Tippawan Kanhayart” Kanchana Srimai®/

UNAnge
N133AN1515ALTYIVRIUNUNTAAINWBLUATILIY Ralstonia solanacearum A8 SHANHETY

insneaeslukUaununsnsNgnevind Smdanigyauys senined 2562 - 2563 vinn1seudiunigy
58 Yuv1d §n51 80 : 800 Alansu/ls el 3 duami iivedwaelsalufiu Saufunisugiaiug unuun
euvansiedifaeiwuailie Bacillus subtilis a1eug BS-DOA 108 uag BS-DOA 114 Ansdudy 10°-

10° mihelalaii/redaddns dns1 50 Nu/un 20 Ans naslgnunuInsAneTiiaet BS-DOA 108 ey

v 1 £

fluTinua BS-DOA 114 msiudunasdnsnguiedfun1sweiiiug Inesauiunns 50 daddnssionu

ALY vTﬂmimméfuﬁL“ﬂuiiﬂaammmmmLLainsJéhagJJL%EJ : Yuv1 9n91 80 : 800 AlanSusaliviufin

9 9

NUAULANIDINTIIET LS usuiuTsnsiinasnsldlunisugnuyuaniuuunanily (control) nanis
NAaBY NUIIN15AIUANLIALTEIvIUNUL TukU Al IS nauna 1y nunsiAnlsamiedlunlad 4.5 uag

10.5 Woasidus 1wl 1 wag 2 audsu druklanuSsuiieunun1sinlsaieI ARna o LUATLS Y

a

WASWINTU 17.5 wag 38.5 Wosidus auaisu

[

AdARy: Unuin LsaLiren Wewuailise Ralstonia solanacearum J5HauNaNY

Abstract
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Integrated management of bacterial wilt disease of Siam Tulip caused by Ralstonia
solanacearum was conducted in the famer fields at Ta-Muang district, Kanchanaburi province
during 2019-2020. The combination of control methods used were soil amendment with urea :
Lime (Ca0O) at 80 : 800 kg/rai and left for 3 weeks to disinfest the soil, Siam Tulip rhizomes were
soaked before planting with the mixture of the powder formulation of antagonistic bacteria
Bacillus subtilis strain BS-DOA 108 and BS-DOA 114 containing 10%-10° CFU/ml at 50 ¢/20 liters
of water, after planting each plant was drenched every month with 50 ml of the same
concentration of the antagonistic bacteria, diseased Siam Tulip plants were removed from the
field when found and the planted area were disinfested with urea : lime (CaO) at 80 : 800 kg/rai.
The fields with regular ginger growing practices by the farmer were «used as comparison
(control). In the integrated management fields, the disease incidences were 4.5 and 10.5
percent in the first and the second year respectively, whereas in:the farmer’s regular practices
fields, the disease incidences were 17.5 and 38.5 percent in.the first and the second year
respectively.

Key words : Curcuma Bacterial Wilt Ralstonia solanacearum  Integrated Pest Management

1/ dtin3deiauinisensnuiies (Plant Protection Research-and Development office)

unidn
U1 (Curcuma alismatifolia, Gagnep) U uldiutuvesing eglunguiivana
a < = 4 . . 1 a v a 1 aa o a [ al Y]
n3zi3e7 WuNvluid Zingiberaceae Wuienfiuds 91 TauiiilnegluwaudauvesUsewmelng Jagdu

P ldduldsnnen linseane wazldiuseauntas Gn1an wazdwm, 2537) Wundeuas19unsnansnd

lunad1eUsema lagisudinisdseeninimsemiugunuuilul w.e. 2528 aaian1sdsesnynuui

d1fity Ao YU AWISNY UAzIEasHAUA win1sHaRTIRUTUNINUsEaudymdngivy vilvlanandne

=] v ow ea & = 1 A & LY v v [ Y a 1 LY
wagldfinaunn Wiugiweanmalsaivudsey lagianzdudnginiu sl lgymlunisdeseani
Wugunuan Inglud 2540 UsemAlsasuauansianukuaiilsy Ralstonia solanacearum @wnlsn

e (bacterial wilt) n3alsanaiun (brown rot) AaluiumiiugunuananUsenalng uaginvinatens

g UnusnaededludsemanisesuauddesiiluiusesUasndngitviniulunnass

WUATiSe R. solanacearum \JuuuailduamalsafivnfieudAguinaianis vivlddalse

o

Weaneanudgvieiuiivugnuatgvila awdiiviasegisaudeiaiivuinndn 200 ¥faluled
Solanaceae (Hayward, 1964) AuTuLsavadlsatusgiusiinvesiyiuuaiiseidvinaty aniniinae

wazanewug (strain) vasuuaiise Tuuszmalnelifionarsvlanduiiverdoveswuaiiiseanvalsadl

Tngtanziivasugiavastssna Teiun dunss 39 Unuun Wudu nsdestumdalsailvilaenniiiessin
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wuaiiBsannalsaamsoddinegluiuidunatuuuasiifiverfening liflarstesduidalsafiaddl
Usrdnsamgslunisaiuaulsalisnenumsldiugiuniu nswanssuuagnistddiislunisaiunulsa
FawuinsliiaiBmunulsaiioasinudululige wasluiiveniuediann mamumilsafivlne?is
Gumadenmilslumstestuidnlsafividisantiymnisldmsiedinienisinasilignies uazifuns

S eaa ¢

dnenqduvsdnfeglusssufuldiiiausslevd lnsianzadunsdndauandfiduiuailideujing

Felutagduladnisianldlunmsauauaivglsaiionasiiazuuaiiise AWNTeNWNEnTURUUNEN Tl
o 1 [ Y v 1 | 1% I a al . . < %

wazdmheunisiiuegraunsvane launuuaiiise Bacillus subtilis \lusu

(%
1 Y

wUASY B. subtilis \unuaseAnulaluluan nsssuvd deduinuierialufu anukaie

Y

a

wazwrasesifiansusznounsivlawmsaguuazaunsouenlaing wazadyldsinsinusnasniiy

o

v ¥

& a a L. v A 1% ¢l |
wonaniiuaiiisy B. subtilis siiauansalunisasiealasNmunon1 iU wLazaIN1T08519813
Ufj¥ug (antibiotic) (Baker and Cook, 1974) #51e1unslduuniiiselungs Bacillus Tunsaiunulsa
Weaiina1nwuaiiise R. solanacearum lawn Celino and Gotllieb (1952) Anwinislduuaiiise
UfUn¥ Bacillus polymyxa B; A ldadlufuniiuupfisuanglsn d101508U83N151930vabuUaTise R,
solanacearum laazannsiinlsaann 70 wWesidus winewies 33 Wesidud Karuna et al. (1997) 1A
Anwwuanisenltlunislesiundauwuudais laun P. fluorescens, P. aeruginosa Way B. subtilis Tu
N135UIINTIRTYLAULATRILUATILIY R. solanacearum WUAWUATILSE P. fluorescens HUTz@NSnw
a PV = ) a ' a v a
WN9gn sesasntau 8. subtilis WerhlUltluEounaaes nuiaunsaauaulsAieIvewuLziawme
masgyAvlaluauniinuaiiise R solanaceartim 19® Sanaina et al. (1997) AnwiluafiseaINUIIM

snvesauiudSlnswenwuANiSea1nsINYRIRUUNALazI NV U Tulsa Yrudaden wuafiise

'
o

Ug‘j{]ﬂﬁwui%wﬂﬁﬁa Bacillus ' cereus, B. subtilis Wway Enterobacter cloaceae Anenlaainsinguels

a a

fuszansamlunisdudinisiasyiuinveswuaiide R solanacearum lngvinnsanwfunuiiil
WUATILIY R. solanaceartm 3 WitsvoIUTeNADULAY A 19 Bhowali Palampur Wwag Bhubaneswar
annsnannsiinlsald 66:683 Wesldud, 27-70 Wosldus uag 24-71 Wedldud auddu uagnwuini
\§104 Bhowali way Bhubaneswar finandnifiutuds 160 wWosius

Tudszwmelne aln3un et al (2553) ladndenwuaiiiseufjinyain fu Jeren uazsiniiy Uian
neaeunwasalunstudinisaiaveade Ralstonia solanacearum luteaufifin1slneds Direct
bicassay (Disc diffusion method) lag1uqu 8 lalaian WrnuafFeuiin¥ainaniuimagasy
arwannsslunsmuaulsafisrvesunuaniiinainids R solanacearum TuaninZeutgnitnaaes
wuiluueaiiSeufing 4 leleian fanunsamuaulsaiisvesununnls lnsannsomuaulsaiioald
60% tnuaifeufings 4 lelmanlunaaeunisauaulsaiisavesunuunluudamanss wuis
wuaiSUftineg BS-DOA 108 uag BS-DOA 114 annsamuaulsaiisluulameansld 43 uay 41 %
a1y Wethuuaieufdndiis 2 lelsian luneaeuussansamluniseuaulsadieluaninuyag

nunsnaidunm 2 9 (2551-2552) Inenaaeuluiiuiiiy wuinssuisilduuaiizeuiing BS-DOA 108
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$2uRU BS-DOA 114 awnsamugulsaiiodlddfian Tnelud 2551 anunsomuaulsaiiedluulas
\nwnsnsléfesas 48.67 warldnanan 506.67 Alandu/ls luvaeiinssuiSaiuau inlsafieaiesay
62.67 lenandnifios 142.22 Alansu/ls uazlud 2552 muaulsaienldfosas 74.67 linanan 782.22
Alan3u/l3 TuvnugnsniSmunu Aslsadieafesay 43.33 dnandniios 382.22 Alansu/ls
n3U3UU3sAY (soil amendment) lUASMsndlafignihanlfifieaneademeniosanlsaie

a v

fiinanide R solanacearum 1#un Elphinstone and Aley (1993) s1841ui1nnsldei3e Snsn 428
Alansusiaianais fuyuin (Ca0) §ns1 5,000 Alansusdaiannis el fuluRufisesunauan 30
wuRlns neuUgnuzidema wuimzidemaliuansoinsiisiudlulanuiouiisuusidomansana
91M9Litn 96.7 Wodldust Tulsemalng Thaveechai et al. (1997) vin1svaasdlagldgiFe : Yuwmilu
$n31 428 - 5,000 Alanduselanais luan miSounnans nuuzdowmeasenne 63 wWosldus daunud
Lldsunisusudseiegeuazsyumniifusenmeiiied 6.7 Wesidud asngsas wag aingun (2552) v
nsnaaedaen1susulsduluwlasieudgnninmeese : Yuu1iludnst 80 :.800 Alansuseals wuin
annsnanauidsmneainlsaditavesiniiinanuuaiiseld 80.84 Wofidud duiulunsnaaesiids
1hi8nsdnnishiuiiieanysyainsveauuaiiise R solanacearum Aeudgnunuuinldsamiunuaiiise
Utlne B. subtilis anewug BS-DOA 108 wag BS-DOA 114 Lflervaulsaiiien dadulsaiidfuaziiu

aglinensnshianunsodeeaniiugunuunludsinswseneals

= ad a o/
52 08U35N15998
- gunsal
1. Taninuns bawd diugunuun Jewed Jepen arsmdauuas ansdesiumdnlsaiiy uas
Ly H ) v
UI5AUN L JURY
2. answninlelunsdnnisiiv o ey wazyuun
3. PINUARUATILSY B. subtilis @eus BS-DOA 108 wasTifdnaiwuniiise B. subtilis @1
g BS-DOA 114
4. g5 NnlvdusumSeunade B subtilis laun talcum magnesium sulfate Lag
carboxymethylcellulose 2.5%
fa 4 14 Y oA 4’{/ a 4’{ a ] D) (% 90J Y < o [
5. gunsalinenmans laud dlsverlinUasnide 1n3eats nileilaanuduleun didudms
WAIUFIDE1Y LASBAEN (Shaker) Lasdutuds (Freezer) ~20 sarnaidea 1Jusiu
6. @15 A N1l UNITIRT8UDINITIAUILUATILTE LUU Beef extract Casein hydrolysate
Peptone Agar uag Glucose Hudu
7. gunsaldmiunistudindeya

- 35015
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msdanslsaiisrvesnuanlaeiBuauna inmsnaedullasnunsnsfisne
v Jmianiyauys senined 2562 - 2563
NswsEUTIUNwUATISY B. subtilis aeWus BS-DOA 108 uay BS-DOA 114

Aoauuaiide B subtilis @1gWug BS-DOA 108 way BS-DOA 114 uuaImns Tryptic Soy Agar
(TSA) 8w 36 Falus Wnansazans 0.1M magnesium sulfate U31195 10 fadansAenuiasnie
nmawaduuafideuuinensivuadluansazats antutiilunauiu carboxymethylcellulose 2.5%
Tuth Tuusunmsiivindu wald 20 wndl Sesmaufuansinnauilaiady (Talcum) Adseingeoudrlusns
1.4 TngUsunsaetinidn nalddfudneudnluiddutdudisy valdilunsesBeaudaivlsly
gananadin deuthluldnaaeuluudasely
M3nsralSnauaiiseffitinsonludaiog BS-DOA 108 uaz BS-DOA 114 findnls

13179 BS-DOA 108 911U 1 15U wesatuUTuanuaiiise Besubtilis @833 dilution
plating U1®1915 NA ﬂms‘ﬁaﬁqmmﬁﬁm 3 Yy udnsatuwuaiide 8. subtilis a3 UURMTNEMIS
wav @ BS-DOA 114 1asauSinamuafiiefiidinsen Tnetuauiientudisus BS-DOA 108
nsaTamUsinade R, solanacearum 1ULLUaJUQﬂﬁ®uﬁ1ﬂﬂiﬂﬂaaﬂ

yinsnsamUInade R solanacearum Tuuvasygadouisuyiinisnaasslaenisduifiv
fregrshudiuau 10 90 thinsufuudahludeiung 105 dlvavaneluihnduieindeuineg 90
fadans luvanuis (flask) werlddrfuuunIosaeh (rotary shaker) WWunan 30 undl wdwaialslamu
ANAZNBY YiansazateRuumii serial dilution Tllaududu 101-10° arntuiarsazaneiu 0.1
f08ans vosrnduduil 102 10° 10° uaz10® wnszaeULEIMIRBUTD SM-1 thluduiigamadl
28-30 DIANTATYE WU 3 - 54U ATIRTUUSIUUUINS
Waliunsnnaes

MN1I1Aaed LIy 2 Wlas wiady wamegeu 1 wlae wazulaadSoudisu 1 wias vua
wasay 1 91§l
wasdl 1 wasiimuaslsaisriinanidenuaiiGelneinaunau i

1. Towsrufu anturhniseuunoulgnlngldyiFouazyurnludnsdiu 8o se 800 nn./l3
ranadfuiuluudadiivh sath uasaguilasienatafin 2 e uiulamanafnlifessmeoen

1 fuamineulgnuyun

'
= a

2. vianaufiuasy 3 dani Sadulodaniindu uasindes anduiasugnuyuin Tnensdn
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Abstract

Acremonium sp. is the fungal pathogen causing leaf blight ‘and.leaf spot diseases in
Currcuma alismatifilia Gagnep. The objective of this work was to evaluate the efficacy of
bacterial biocontrol agents (BBAs) to control of Acremonium in Currcuma. In laboratory 79
isolates of antagonist bacterial biological control agents were used to assess in inhibiting the
growth mycelial of Acremonium sp. and 19 isolates with the diameters of the inhibition zones at
1.0-2.0 centimeter were obtained. The efficacy BBAs.in controlling the leaf blight and leaf spot
in the greenhouse was studied when sprayed at 4 times every 5 days applied. Bc-48, Bc-39, Be-
52, Bc-02, Bc-78, Bc-60 and Bc-12 isolates exhibited reduced disease incidence. In the field trial,
were conducted at Tha Muang District, Kanchanaburi Province, for the effect of foliar spraying
with BBAs on the control of leaf blight and leaf spot in Curcuma. The experiments during June
to July 2018 with RCB design 7 treatments and 4 replicates. The disease severity was analyzed.
Five agent powders, BC'59-02, BC 59-30, BC 59-39 , BC 59-67 ,BC 59-78, propiconazole 25%W/V
EC and water was assessed at 5 times per 5 days. Compared with water spraying, the result
were founded the disease incidence at 35.88 percent , the BBAS are BC 59-67, BC 59-39, BC 59-
30, BC 59-78, BC 59-02 show the disease incidence at 14.88, 16.00, 17.75, 19.75 and 24.00
percent respectively, all of antagonistic bacterias were not significantly sprayed with
propiconazole 25%W/V EC the disease incidence at 7.50 percent.

Key words : Curcuma Leaf spot Leaf blight Acremonium sp. Biological control

1/ diindeauinisesnuidies (Plant Protection Research and Development office)
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2. ManadevUszansnamdenuaiiSeufindlunisdudinsasyvenduledes Acremonium
sp. U TMIHENTe
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W1ANN5a$14 inhibition zone Tau¥onuaiiieufiing Tasuvadu nduil 1 WouuaitBeufinuiitng
a$14 inhibition zone TuAN1S 1.0 - 2.0 iwufiuas S 19 leloan  nguil 2 WeuueiiBeUfing
fifin13a$19 inhibition zone AflwIANTY 0.5 - 0.9 WuAwns $1uru 21 lelman  wagnguiiliaiis
inhibition zone n38@%14 inhibition zone AflvwIAnT1a 0.0 - 0.4 WwuAwAT d1uau 38 lelwiay

(M15199 1aZA NN 1)

a

Ivve « & a A a ¢ ] aa 1% . A 1%
31NN1INAaedll ladndenieuuaiseujing nguil 1 Niin15a$a inhibition zone AN

1.0 - 2.0 Wwufwns 91w 10 lolgtan laun BC59-02, BC59-12, BC59-37, BC59-39, BC59-48, BC59-



38

51 BC59-52, BC59-53, BC59-68 Way BC59-78  annwiavun 19 lelatan e luldlunsvaaesy
Usganinmnmstesiumdnlsaluanimlsasounaasialy

3 nMsnadeulszAninmideadunisuiindlunisauaudes Acremonium sp. avlsaly
Induagluge Tuaninlsssounnass

yhmsugnide Acremonium sp. awnalsrasuuRitnaaeuUsang LIy 3 sWug Iiun Wugen

o 6 1%

Ugd INRDT UBIUAIA WaznIindua 1 Wug awn Wiugdnnniad eds toothpick’s technique
fusadlu 9uau 1-2 uka Aslu Manue 10 nszans Uuwedunan 24 alus wdvin1snsieaeunis
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Tuunuuiusunued wenuaiseudndlolsian Be-48 aunsadudimsiinunalad fuuie
wHaLRde 0.19 wuRluns se3aaunlawn leluian Bc-39 duwinunaiade 0.23 wufuas wazlaleian Be-
52 fuununalady 0.25 lwufiwing WetdSsuisuiunssuislinudewuafiiseufing danuindvuin
WHalade 0.43 lWURAINT @1579% 2 WAz 2)
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0.56 waz 0.59 WwuRwAS Weawieuieudunssudslinuieuuaiiseuiing danuindvuiaunaade
1.00 WwURLUAT (113199 2 Uagn il 5)
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Acremonium sp. tTuveluRn1g

w4 .. Aund clear zone o lelaflites
lolgian wiasUaatoiuenla
(3..) Acremonium sp. (3.)
Bc-59- 01 Leaf/ laddawan 1.0 3.6
Bc-59- 02 Leaf/ laddawan 1.5 3.0
Bc-59- 03 Leaf/ laddawan 0.1 5.5
Bc-59- 04 Leaf/ laddawan 0.0 6.0

Bc-59- 05 Leaf/ laddawan 0.0 6.0




Bc-59- 06 Leaf/ laddawan 0.0 4.8

Bc-59- 07 Leaf/ laddawan 0.7 3.8
Bc-59- 08 stem/ laddawan 0.0 6.0
Bc-59- 09 root/ laddawan 0.0 55
Bc- 59- 10 stem/ laddawan 0.0 5.0
Bc- 59- 11 Leaf/ Ruby 0.0 5.0
Bc-59- 12 Leaf/ Ruby 1.2 3.0
Bc -59 -13 Leaf/ Ruby 0.8 4.0
Bc- 59- 14 Leaf/ Ruby 0.2 3.7
Bc- 59- 15 root/ Ruby 0.0 4.9
Bc- 59- 16 Leaf/ Maneerat 0.2 5.0
Bc- 59- 17 stem/ Maneerat 0.9 3.8
Bc- 59- 18 stem/ Maneerat 0.9 3.0
Bc- 59- 19 Leaf/ Maneerat 0.1 6.3
Bc- 59- 20 Soil/ Green choc 0.0 54
Bc- 59- 21 Soil/ Green choc 0.0 54
Bc- 59- 22 Soil/ Green choc 0.2 4.8
Bc- 59- 23 Soil/ Green choc 0.0 4.6
Bc- 59- 24 Soil/ Green choc 0.0 53
Bc- 59- 25 Soil/ Green choc 0.0 53
Bc- 59- 26 Soil/ Green choc 0.0 55
Bc- 59- 27 Soil/ Green choc 0.0 55
Bc- 59- 28 Soil/-Green choc 0.1 52
Bc- 59- 29 Soil/ Green choc 0.2 3.0
Bc-59- 30 Soil/ Green choc 1.1 5.0
Bc- 59- 32 Soil/ twister 0.2 a7
Bc- 59- 33 Soil/ twister 0.2 438
Bc- 59- 34 Soil/ twister 0.0 5.5
Bc- 59- 35 Soil/ twister 0.3 4.4
Bc- 59- 36 Soil/ twister 0.0 5.5
Bc- 59- 37 Soil/ twister 1.3 2.2
Bc- 59- 38 Rhizome/laddawan 0.6 3.7

d' a a & N a a v O a v
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Acremonium sp. TuesUURn1s (ss)



AMUNINa clear

o lalathaesd

Tolgtan uwaseuTeriuenld
zone (%4..) Acremonium sp. (%4.)
Bc-59- 39 Rhizome/laddawan 14 3.0
Bc-59- 40 Rhizome/laddawan 0.3 4.8
Bc-59- 41 Rhizome/laddawan 0.6 4.0
Bc-59- 42 Rhizome/laddawan 0.4 4.8
Bc-59- 43 Rhizome/Maneerat 0.5 4.0
Bc-59- 44 Rhizome/Maneerat 0.0 4.2
Bc-59- 45 Rhizome/Maneerat 0.0 0.0
Bc-59- 46 Rhizome/Mont Blanc 0.4 4.4
Bc- 59- 47 Rhizome/ Mont Blanc 0.4 4.2
Bc- 59- 48 Rhi zome/ Mont Blanc 1.3 2.1
Bc-59- 49 Rhizome/Maneerat 1.1 4.0
Bc -59 -50 Rhizome/Maneerat 0.7 4.0
Bc- 59- 51 Rhizome/Maneerat 1.8 2.1
Bc- 59- 52 Rhizome/Maneerat 1.7 2.3
Bc- 59- 53 Rhizome/Ruby 2.0 25
Bc- 59- 54 Rhizome/Ruby 0.9 3.2
Bc- 59- 55 Rhizome/Ruby 1.0 3.9
Bc- 59- 56 Rhizome/Ruby 1.0 3.3
Bc- 59- 57 Rhizome/Green choc 0.8 39
Bc- 59- 58 Rhizome/Green. choc 0.8 4.0
Bc- 59- 59 Rhizome/Green choc 1.1 3.0
Bc- 59- 60 Rhizome/Green choc 0.8 4.2
Bc- 59- 61 Rhizome/twister 1.1 3.6
Bc- 59- 62 Rhizome/twister 0.3 4.5
Bc- 59- 63 Rhizome/twister 0.9 3.8
Bc- 59- 67 Rhizome/twister 1.0 3.0
Bc- 59- 68 Rhizome/Ruby 1.2 3.2
Bc- 59- 69 Rhizome/Ruby 0.8 3.8
Bc- 59- 70 Rhizome/Ruby 0.9 4.0
Bc- 59- 71 Rhizome/Ruby 0.7 4.3
Bc- 59- 72 Rhizome/Ruby 0.7 3.8
Bc- 59- 73 Rhizome/Pathumrat 0.4 a.7
Bc- 59- 74 Rhizome/Pathumrat 1.0 33
Bc- 59- 75 Rhizome/Pathumrat 0.9 4.0
Bc- 59- 76 Rhizome/¥Muza 0.3 4.9
Bc- 59- 77 Rhizome/4118 0.9 3.2
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Acremonium sp. TuvasUfuRns (sie)

w4 AUNT4 clear ¢ lalailiges
lolatan wWAAIYBLTaNLENLA
zone (%4..) Acremonium sp. (3.)
Bc- 59- 78 Rhizome/aMuzd 1.9 2.0
Bc- 59- 79 Rhizome/a1gd 0.2 55
Control - - 6.6

Ql' a a & a a v I a
HITNN 2 ﬂqiﬂﬁﬂaUﬂﬁgﬁWSﬂ’]‘WsﬂaﬂL%aLLUﬂVILiHUQﬁﬂUKIUﬂqﬁﬁJUENﬂ']iLﬂ@LLNaUUIU
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N3zLINUS dnn1iad Tuanmlsusounnasy

]

AlafsrLIavewNauNluUnuin NsEduiusdaziiug NaINITHuTe

Lolaan wuAiBeudiing a ady (wai)
P1zd MIALADS UOIURIA daniag
T1 Bc-02 0.31 0.28 0.56 0.72
T2 Bc-12 0.29 0.29 0.52 0.87
T3 Bc-30 0.31 0.31 0.70 0.68
T4 Bc-39 0.23 0.39 0.64 0.69
T5 Bc-48 0.19 0.31 0.60 0.56
T6 Bc-51 0.30 0.33 0.74 0.74
T7 Bc-52 0.25 0.26 0.50 0.71
T8 Bc-60 0.31 0.29 0.51 0.59
T9 Bc-67 0.32 0.31 0.54 0.64
T10Bc-78 0.31 0.28 0.66 0.47

Control 0.43 0.45 0.75 1.00
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T1 1.75aY 2.25a 6.88a 9.63ab 10.75ab 15.50ab 24.00ab
T2 2.00a 2.75a 5.63a 5.75a 9.00ab 11.50ab 17.75ab
T3 3.50a 5.63a 9.253 9.50ab 8.50ab 16.25ab 16.00ab
T4 2.50a 3.00a 5.88a 6.13a 9.00ab 9.75ab 14.88ab
T5 3.50a 4.38a 8.38a 8.38ab 8.00ab 10.25ab 19.75ab
T6 2.38a 4.88a 6.75a 6.75a 6.75a 7.50a 7.50a
T7 2.50a 3.25a 5.88a 10.00b 14.13b 23.50b 35.88b
CV (%) 103.55 79.53 61.68 56.64 53.98 77.70 54.85
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Biological Control of Leaf Spot and Leaf Blight Diseases in Siam Tulip Caused by
Acremonium sp. Using Plant Extracts
193 Inerssanat imuIng viens
U905 wlarsy
Watcharee Wittayawannakul’ Tassanaporn Tassakorn®

Bangon Nualsri

unAnge
nadeuUsEanEnmansaiau i uveussveaniiy 4 wia laun newmsnung aglaiven was
Yiudu Tun13duginsasyueatias Acemonium sp. TuesuUkn1g Nsgfuanududy 1,000 5,000

[y 1

wag 10,000 ppm WU ansaiauniuvensemenslasved neins) wazn1unaynsEAUANTLIY Wag
a151All carboxyl 75% WP uag metalaxyl 25% WP finalosiiudnisdudenisiasaiulnveatoslag
1NEY 100%

agouluanInlsaiou IARdEUUIANINEITDIUNANDUNUETTNY 4 AST WUI1 NTSUITASIAL
carboxyl 75% WP wag metalaxyl 25% WP aunsadiugensiinunalafniign duuianinenusituangy
0.81 - 1.58 WURALIAT 589891 tauA NIsuAdansanaunlueNsuienglaiven amnsafanisdudinisiie
uNalad Juuinunaeiy 1.13 - 4.18 [WURAT @158 UnoNsEUENEINGT @1113anaAnNSEugInIsan
unaled duuiaunalade 1.53 - 5.84 lwuRlins

A o a v o ¢
nagaunsAUANlsaludn MuUagnil f. vuawngl 8. e 2. Nyauys tneugiiiuguny
U 6 o % L1 aa | = ¥ o -] 1 % A %

WnugaanIad aunsIAtas Wi 10 it udtluvanlunas vinmsviuasainanisuazansUesiu
MdalsaiynunssudsnINLIdeEunUeINsvedlsAlulUad waswugIn 7 11 398U 4 ATe 11N13
Usadiuszauauguiswadsalulnlivaglugaluiuainaunsnuansvnase uaendinisnuasassaaving 7

way 14 74 wullausolaeuuzinviavesasainanieniluseansanwlunistesiunidnlselulmivay

Tugaifinaniesanme Acremonium sp. e ugiusluansanaiueussmenslasvey dns1 20 %

(%
o

foU1 20 AR5 WU 10 W wasnuansaiaunueausTwenslasel 9m1 20 ¥R Metn 20 Ans

Adfey : Unuan Tuan Tulvsl Acremonium sp. dnffuveussive 3335

Abstract
The efficacy of essential oils extracted from four Thai herbs: basil holy, cloves, citronella and
turmeric were tested against Acremonium sp., the causal agent of leaf blight and leaf spot diseases of
Siam Tulip (Curcuma alismatifolia Gagnep.) with three concentrations at 1,000, 5,000 and 10,000 ppm

in vitro. The results showed that three plant crude extracts: basil holy, clove and citronella at all
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concentrations has highest antifungal activity 100% of mycelial inhibition were compared with carboxyl
75% WP and metalaxyl 25% WP.

Under the greenhouse conditions, the average size of lesions (long x wide) leaf blight and leaf
spot diseases (severity) were evaluated. Following inoculations with Acremonium sp. plus each spray
with four times were recorded. Obtained data showed that carboxyl 75% WP and metalaxyl 25% WP
were the highest reducing disease severity, having size lesions, in average, 0.81 - 1.58 cm. Whereas,
essential oils extracted of citronella and basil holy were the highest reducing disease severity, having
1.13-4.18 cm and 1.53 - 5.84 cm, respectively.

Additionally, under the field conditions, the experiment was conducted at Nong Tak Ya Sub-
District, Tha Muang District, Kanchanaburi Province. Pre-soaking the rhizome of Siam Tulip (C
alismatifolia Gagnep. cv. Laddawan) of three essential oils in various concentrations for 10 minutes
before planting, followed by each spray of treatment on whole plant: Disease.severity was evaluated
before and after spraying. All treatments were sprayed every 7 days for 4 times at the beginning of
disease dispread. These results obtained show that concentrations tested presented a preventive and
curative effect, reducing the severity of leaf blicht and leaf spot diseases. Best efficacies
recommended is pre-soaking of citronella on rhizome of Siam Tulip for 10 minutes before planting
with spray at 20 cc/20 liters after planting is available for.farmer.

Key words : Curcuma Leaf spot Leaf blight Acremonium sp. Essential oils

Biological control

1/ diindenauinisensnuiies (Plant Protection Research and Development office)

umin

Unuan (Curcuma alismatifolia Gagnep) WWuliineniuniou ‘ﬁgﬂﬁwmisffﬂiﬂasnﬂu@awmisué Tu
sunuuliidinnen Winszans uarlivsedu waznsdsesniiiugludmunedsine ssmamdudiuauuin
dymitdrfgyveanisndnunuuniiensduazdsesn uenanlsaisranuuaiiFonds Smulsadd
iy leun Tsalulvl Tsaluge uaslsagaads ldvidanugunsdduumasugnuysnlutimvanedudi
NN (33977, 2565) Tuunasgniidrfymieniamile oud Smimdose Wodva uazdyu dewa
nsgnusisNsaseenvasUuulugwinUssmengunn Ienuilsalulng Tuge wazlsayaativvesunu
317 ﬁmmmﬁﬂmm’gaﬁ 3 9iln (species) Wunl Acremonium sp. Phoma sp. wa Cercospora sp. 34l5a
Tugauaglulnd Aflawmginanides Acemonium sp. Wulsefifiaruddyanniian osmindnwas

a1msvadsatugaviliiinanudemeiudiunieg vesisniegwitlenu loun nulu AMudensn nausen
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Tutseduans uarludseduuy unagadiimasuiad nuudidlu Tu Aunen ndusesnenuazndumen
dodedwiiduunerrguiandniios Weunalldwaunntuarauseiuhliduesiivuansenislve
wusTUIRRUARLg UL sUaeggHy (Heunguniau v Weutueew) vilivenenuasiutenentdu
Tsmedinaunmanas liduiidesnimemain melillinm warorgnistnuatuduniiund dnuazenns
vodlsalsuusnunaRzdidnvasludifnsourioguindntion nszaemluuudusnaesiiviogmniedy
dodeunasidsuiudthmadeu ududsuduidmaunsiedimady iRaduduiunnets

anawdnseiudulu ddnvausluunalul

aa (3

Y . . I3 a N ¢ v o Y v v 8 o
Wuveuseme (Essential oils; EOs) 1uasunidnilesdusenavadududou hannisainuiu
v X 3 | ] - | < - o w |
Ditvayulnsairavy lneduliludiusingg vesiivayulng wu wéin aen lu na Waenddu vienisnuag
Yy & v ) o & N A AA S a @ Y1 oA a a
wi Wudu Snvaeiily Wuvewwan Ta lilidvseliddeus dnduveuanzd semelaineigamgiiuni
A v vy o Y vas X aaw ¢ a 3 o = wa o 1
Welasumnudoulnfiuvzsuvelafgu @3dnwel, 2545) nauveniluveusswmeazinuauUaANuang1
fuluduivesdussneunaaiivesansesngvs vseasddgveniuveussmeiiogluiivayulnsusazyile
Feurwliadauandilunslesiumdadngity wu agladveu Usenaume Citronellal Citronellol wax
Geraniol #Usgangamlunisidalsafivliinainiosuazuupiiise (@1nideimudadenisndnanis
NSNEAS, 2549) LALANNITIATIZINANTONVETVRIUIENERaWNTTUAToIvelng-Fu 917in wuiily
nungilesruszneuniualiidAyAe Eugenol d@rulunginsiiansdnfsy Ae Eugenol Methyl chavicol
Caryophyllene Borneol Cineol Sabinene Methyl eugenol
ad v o w £ [ | d' v o w & 2 A )
Tnsdestumdnlsalaensldansainmniniedesiuidalsail iWumadenuildlunisnaunu
msldansindivennensns Ainmsldasaiilunstesiuindadagindudnnunn ibiAnasiivandiwie
fuwndeuuazdunsennnsidasaiidasiuidadagivdmadoauninveunynsns nmsansainainiiey
unaassruaulsatugatuludluuyuan Wunsdesiuidalsafia 1ned738 awnsadilugnisdanisise
wuunaLnaule andununeasns danulaendesdeaunimuazduindon dalunisfinwiluasstiasdunis
o @ - v a wa 2 = Y a
asatnanisumaaesrauaulsaluiesUiins lsaSeunnasazulasuanuaununing wivelilavile
v v A U o w 4 L3 = le’ ! b (%
wagdnsvesensanamnzadlunmstesiuidalsaluaalulnl Ussleruarnnsfinunilaainasldansanin
PNy zaLLaziiUsEansamduginisiialsaluiUasuazannisunsssuinlsalududasuiinndue
annsaannsldasiafiuaziivasndesanunsnsiliesndunisldasadnania wasdilunaaeuluanin
wlasdgn Welilasuuuumsdanistsaluunuun Tnensldansadinaniieniiussdniaan aunsadieveng

WNEATNT LR

= ad = o
suideulsnisive
- gunsal
1. ansanausiuvenssmeniiy ok nemst aglasveu nung wasuliudy

2. aswailiUSEudiBy carboxyl lag metalaxyl



56

. asaulu
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L4 d‘ % v a wa
. gunsalinseamluiesuusinis

8. gunsaliiufetna wu gewanaiin nassiuanudy U1nn nsstng @a

9. thevnaouazaunsaldenisens

10. wispsUATHULgUlENaENEVIE

ad
- 35013
1. msweniesanvelsatulndualugaluunuun
= & v Y a Ly aa . o 1 '
wssuNswenWeTawmelsalumduarluyaliuianseaeds Tissue transplanting Inetnadum1an
PN 1Y) & o & A A a < a
YIUNUINTILERIAN BraIN15TRdsALNLENWRT AN InedaLleIE auasiva WM UlsAUS VO ULKE
P 1 1 A 1 & Qy a. a o Qy ] 1 -:glj aa
Mlusovnovesdrumiulsanazliidulsn Furuinuszuia 2x2 Hadiing hdudiunigiieniiiuen
(surface sterilization) Insutdudruasluaisazanslafoulaiasnanlsn 10 % uu 1-3 Wi Fulwuis
Y] A -1 v S § v a A & 1% va a A =~
MIBNTTAENTaINIUNTHEgoud MndulduinAunazemaulvsinieuaselidu AuTudiuiivaning
UUMNILABAUTD Potato Dextrose Agar (PDA) vinglaan nasnitie winsnuuliluvesudfinisaaumal
30 + 2 sy walyd Weolesusuasyaunmsasanduluues Ussana 1-3 Ju) Jimsiedelagld
2 A A =1 v Y a > 2 & a
Wuenavomaulvlsinigowazselmiundy Anamsusiauatsvenaudulolududng 19uwe1ms
= Y @ yyva vy a wa a =~ & a < & Xy d a4 £
PDA 8np3s iulinviesufjURAinseamall 30 + 2 asrwalliod Mo inaubesdelaiiousans
S v & = &4 & yvo &

Mntudeweaumslurasnem g ul v veaassunsly
2. MINELTeaNMANILTBNI5U8 Koch’s postulate

UaUIgnsNuenlalagds Tissue transplanting 1 w58 udugoave negaunisiinlsn lag
ansluunuinnlidulsaluasazanslofeulaosnraslsd 1% wiu 3 wiil udrdreietinduiiei e
e 2 A3e Heaubilviis uagniveanvguuludyuindmgiimnaiiesaviiaailsa uddlunddu

Y 9

naesiu (Moist chamber) 1iulinigamgivies asranaiUseuiisuivluunuuilildvinnisuanie Wely

3 U
v ¢

Unpanuansmaislseiluenifouians wdvhmmmeseuiduderiafertufudeiivinmaugnido
3. manadpuUsEAvBnmvssasatnniitlunssududenainglsaluludiuaslugauy
paAsuTe
3.1 Mawiouansiiliveaey
thansiflflunsmeaesusiazeiin Ao asataurfuveussmensing asataiifunonssvenslag
H aﬂsaﬁ’ﬂfﬁwamzmamqu ansafnuiurenssmeuiiudu 1 stock dilution ety
1,000 5,000 Wag 10,000 ppm

3.2 NSLATIUDIMNTNAEDU
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trasfildlunisneassudazsinfinududuunnaneiy Usuna 1 §adaas @mlunssuds
Wisuileulddhnduileinge) fuemsidiesde PDA Usina 9 fiaddns smaliidriuudimasuuay
Aoade MelFRmTemsus

3.3 A5LR3U mycelium disc

ihuaeduleveadio Acemonium sp. anmsuuans PDA Uuliigangiivesunu 5 ¥u arniuld
cork borer YWIAELHIAUENANY 0.5 WWRWAT WzUshaUmedle

3.4 NM5NAAOUUTEANSAINUBIATANRINNY

11 mycelium disc 4119 0.5 diam/disc Tuds 3.3 mawﬁqﬂﬁQﬂawaawuaﬂm15mmaau UAAYERST
mnududuiiesenlude 3.2 vhnmmeass 5 Saennudutureusazeinasatnainiiy nununs
ynRBILUUdNRen (CRD) Wisuiley 14 nesuds 5 41 nefinssasdsdl

NIRRT 1 ansarinisfumenssvensne fienududiu 1,000 ppm

NIRRT 2 ansarinisfuneussenzne finrudidi 5,000 ppm

n9AET 3 asaraunTurensTmensng inudidy 10,000 Ppm

N3RS 4 asaiisfunewssvengladvon firududu 1,000 ppm

N3RS 5 asainisfunewssvengladvon finanuidiude’s,000 ppm

3R 6 ansarinusiuneuszvenzladvoy irsidudu 10,000 ppm

35357 7 miaﬁ’mﬁwﬁwamzmamqu Aanaddy 1,000 ppm

351357 8 miaﬁ’mﬁ’]ﬁwamzmamuwg et 5,000 ppm

333357 9 msaf‘ﬁ’@ﬁwﬁwamsmamqu fiaudadi 10,000 ppm

3RS 10 ansartmisfumensyvguiiudu fanududu 1,000 ppm

NIRRT 11 ansartminthumelssveuiiudu fanududu 5,000 ppm

nIRAET 12 ansefiintiumenssmesiiuty fianududu 10,000 ppm

551939 13 AssaSanstesiuidalsadia carboxyl 75% WP + metalaxyl 25% WP

nsAETl 16 nssisiUSeudieu (hnduilsihde)

9

Uulingaumgilvies Tavuaduitgudnatsvedalaiventesi 3 5 way 7 Tu drtayailaun
J ¢ 2 (3 ] a & v
AwamUesiduinsdugimsiasguentioningligns
wWoesduinsdudsnisiasey = [(A- B) / A]x 100
e A = Anadevesduiigudnarsvedlalaiidenmasyuuemslunssuisseuiiey
B = Aadgvasdurudnarsvedalaiiiesmasyuuemsinauansannainivy
4. mnaaeulsEansnmvesasainanialunisaivaudesamslsalulnlivaglugnluanimlsason
VLGN

4.1 wisuauUnuuiveldlunisvegey
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MNLANUNITNARDILUU CRD 91UU 4 ‘8’18]68 10 AI¥ON NTTUID AL msaﬂ@mﬂwwmmaﬂlmmﬂ

aa

ﬁaqﬂﬁﬁ’ami'jwﬁﬂizﬁw%mwiuﬂ'ﬁé’ué’amil,ﬁ@Iﬁﬂﬁm’mﬁwﬁ’wm6‘] fu Tnefinssisaed

(%
o

ﬂiill'JﬁVI 1 miaﬂ@mmwamumammiﬂ 8957 20 T waUn 20 8RS

Add v o w 2/ v aa O a
NTTUIEN 2 ﬁ?iﬁﬂﬂi«!’mu‘ﬁ@ﬂi%LWEJG]BIF’]?‘VI@&J 8131 20 99 MU 20 anT

oY

N35U35% 3 ansanmuduvedssmenNIuNg 8n31 20 3% siewn 20 Gns

4

1 o

nsnAEd 4 ansadminfuveussveviiudu Sim 20 33 sdeth 20 dns
351337 5 anstlesturndmlsafia carboxyl 75% WP §091 10 N34 wax
metalaxyl 25% WP §m51 30 n¥u siovh 20 Ans
s 6 i (hadfieudiou)
4.2 yinmsvageu
dofuunuinfiengUszam 4560 Yuvdesutnuun flu 3-5 Tu Tngdgniemanvnlsndeis
toothpick’s technique futnilukardndiu udnivuiivgnidoavnlsaudldadugmanafnladiovuie
Hunan 24 dalas mnduanadeniainlsauazinvuiavounafiist uuuly fouiniswuaisany
nsaAs Tl viuliviastu vn 7 $u $1uau 4 efs vinmsUssdiumssusssvedselaoms Tamunmesai

AeduReunuasNASY InelUSeuiiguiunssaisnmsug nieaivg ieses 1uaen

5. maneaeuUszAvinmuesansasanfinlunismuaudionavalsalulvivaslugely
annudaannasy
5.1 inmeaeudssavinmesarsainatnivlunismununisialsalugakaslulngdluaninuwda
neaedlngldansatinanfivilsveaeundrinfivssdvsamlunstestuidalsafivands 4 S1um 3 vin

Wunssuds Mamun1sveasuy RCB §910U 4 91 5 ng5uds sl

1%
o

ﬂiill?ﬁ‘l/l 1 LL‘ZJWJWUﬁﬁLUﬁ’]iﬁﬂWU’]EUUMEJElJiuL‘ViEJG]JLﬁTViEJlI 99151 20 % MeUl 20 ang

+ ‘WuﬁﬂiﬁﬂWU']MUVFEJMigL‘MEJG]ﬂﬂiﬂ@M 99151 20 T G]EJ‘L!"I 20 8913

(%
1 o

N33U389 2-wviugluansaimifiueussvensing dns1 20§ den 20 dns

1%
o a

+ WUANTANPUNTUMOUTEINZINGY 9RTT 20 TF Mot 20 Ans
Qr-:ld' [IC7 % £ goj U v aa 1 goj a

N3N 3 LLW’JWUﬁfLumiaﬂmumummzmamuwg 29601351 20 99 $aU1 20 anT
+ viuegnsanmiduvenszmenIung ns1 20 3 s 20 dns

333359 4 ugiiugluanstasiumdalsaity carboxyl 75% WP 51 10 N3y
wazasUesiun1dnlsae metalaxyl 25% WP 8951 30 n5u Aol 20 8m3
+ WuasUesiun1dnlsany carboxyl 75% WP 8951 10 nSu
wazasUasiun1dnlsane metalaxyl 25% WP 8951 30 n5U Aol 20 8m3

N333aN 5 wavugludda + viudwan (nssddlieuiie)
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5.2 wisuwlamnaesyaanluiuiinumsszuinvedsalulnsiuaslugn o, vussnen e. i 4,
MyIuys MnklameaewiisudRvesnunsns vilenaaeddey Ao WUamARBUUIA 1.5 X 6.0 AT
JeeEUgn 25 x 25 WUALNS 3193 40 AusawUad Ugnunaniugananiad Inewiiimugaunssaisnie
uy 10 it udnhluugnluudas shmsvuansatnaniieuazanstestuidalsafiamunsssidsaingy dlo
wueNsvedlsAlulUas LLazw'usgmﬂ 7 %u w4 e

nMsUssdiuanusunsvedsalunlas Insuvsgiuanuguuseedlsadu 5 sziv ol

0 = lilulse

1 = HulsA 1- 10 % vesiiuiily

2 = fhilsn 11-20 % vasiiuiily

3 = fhilsa 21-50 % vesiuiily

4 = {ulsa 51-75 % vesiiuitly

5 = Tulysiuvisene

5.3 manusazduiindaya

Suindeyansussifiunnusuuswedlsanounisriuaisynass ussvdamiuaseiagearined 7 uay
14 Yu thaesuuusziunmsdulsaiildluniasnssisueiads tasihdeyauiisieinanisveasslag

aa

FSnsmsananetale

- 1981 SUsufeunaIAx 2559 Fuannouiuegw.2561
- d@aui ieslURmsnguidelsaiy drinddedauimsensnui
lsasounaaeinguidelsaiy dinivenauinisensnuiy

WUaamnaed . uewIngl 8. M1aae 2. NMYIUY3

NAN153ukazaNUsI8Na

1. Msnageulseansaanveasainaniiglunsdugaesannslsalulniuaslugauuemsidese

[%
o w

thansdnaisiimeussmenyng asadmindunenssmenglaive ansatninsiuneussime
nung ansatmunumens v Ty mmaauﬂﬁzﬁmﬁmwmaamiaﬁm”[’uﬂﬁé’uéﬁmméaﬂaaLé’ﬂ&%@
11 Acremonium sp. Uugmmatasade PDA Tutesufjtifinis (me1efl 1)

NansMARDItNUIn nan 3 Yu ansafauturenssmensms AAududy 1,000 5,000 was
10,000 ppm ansaraiiuneuszmensladuey e 1,000 5,000 waz 10,000 ppm asatnLEL
NOUTLNYNIUNG fiaandudu 1,000 5,000 way 10,000 ppm waza1sLAll carboxyl 75% WP Lay
metalaxyl 25% WP mmmé’fnégqmm%ﬁytﬁu‘[mau%aiﬂé’ 100% dhuansatminiuneusseviiututiy
WU fienudiadu 1,000 5,000 way 10,000 ppm ﬁLiJa%LG‘z‘iuﬁﬂﬁé’Uéy’qmsLﬁzgLauimau%aiﬂﬁ 26.27%,

48.06% Way 58.45% HUAIGU
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#nan 5 u ansatainsumenssmengng fnnududy 1,000 5,000 wag 10,000 ppm ansafiisume
semengladven fiemududi 1,000 5,000 waz 10,000 ppm aﬁaﬁ’mﬂfﬁﬁwamzmsmqu Fenududu
1,000 5,000 waz 10,000 ppm Haza1siail carboxyl 75% WP tay metalaxyl 25% WP 5%@&3’1&?3&5115&
mm‘%zytﬁuimau%asﬂﬁ 100% S03a9NAD ansafasueNsTmeviuTuTA Ui Aeudidy 1,000
5,000 uaz 10,000 ppm Sesifudnssufinsesayivinventesle 27.35%, 51.40% way 64.50%
AUAIY

fnan 7 Yu ansatainsuvensymenzng fennudady 1,000 5,000 wag 10,000 ppm &@15ain
drfuneuszmensladven fenndudu 1,000 5,000 wag 10,000 ppm miaﬁ’mﬁﬂﬁwamzmamqu i
AULTNTY 1,000 5,000 wag 10,000 ppm waza15iAdl carboxyl 75% WP Lay metalaxyl 25% WP
mmmé’ué’jﬂmiw‘%m@ﬂmaqL%@iﬂﬁ 100% setawAe ansafmitunenssmveTRututy wu e
Wudu 1,000 5,000 waz 10,000 ppm Sesdudnisdudimaadyiulnueatiosls 16.22% , 41.89%
WAz 62.44% MIUAIGU

MnranassinaLandliiiuin fnan 3 5 uay 7 Ju dsatadtureustensladvey 7
Ay 1,000 5,000 war 10,000 ppm- dsatnunTuesdEnEmsTiALERdY 1,000 5,000 waz
10,000 ppm miaﬁ’mfﬂﬁwamzmamqu fimnududu 1,00005,000 wag 10,000 ppm waga1siadl
carboxyl 75% WP uaz metalaxyl 25% WP Snaiasidudnistudinisesaivlnventosildaunis
100% wardnsausadudals 100% Woiuliuiuiunit 7 Yu denadestunisinuveddsinuas
Usiitesed (2537) Wnnaeddansataiiiunenssmevesiivayulnsuseislunssudsnsaigueadon
Colletotrichum capsici awvelsauauunseluavamin nuin nsse aglad arladvon anunsadudanms
Waenduloderldiuuemsifents Wauuavaue (2536) ldAnvmavesasataaniis 21 ¥iln de
naasaivlnveates C clocosporioides a’lLwﬂswamL??aaiuﬁmﬂﬁﬁ’amwm WU @1387AINNTY
WI1U1 NSENuee azlas, senn waveaduda amﬁaé’ué’?ﬂmiw%@mawﬁaiﬂﬁ 100% 5159 Ng
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Abstract

Management of leaf bligsht and leaf spot on Curcuma spp. by cultural control with
fungicide. The studies were carried out under two field trial conditions during 2016-2018 at
Chiangrai province, compared with experimental methods and on-farm methods.

In 2016, comparison of severity of leaf blight and leaf spot disease. The duration of the
vegetative growth phase to yield phase. Experimental methods, disease severity is the
percentage of 1.65 to 6.60, which was level 1 and on-farm methods , disease severity is the
percentage of 2.77 to 26.69, which was level 3. In 2017,comparison of severity of leaf blight and
leaf spot disease. The duration of the vegetative growth phase to yield phase. Experimental
methods, disease severity is the percentage of 4.18 to 7.44, which was level 1 and on-farm
methods , disease severity is the percentage of 6.90 to 27.79, which was level 3.

Comparison of rhizome productivity. In 2016, the experimental methods showed that
total rhizome yield were 19,524 rhizome/rai and the revenue were 129,595 bath/rai. On-farm
methods showed that total tuber yield were 15,096 rhizome/rai and the revenue were 100,811
bath/rai. In 2017, the “experimental methods showed that total rhizome yield were 17,546
rhizome/rai and the revenue were 117,645 bath/rai. On-farm methods showed that total
rhizome yield were 10,095 rhizome/rai and the revenue were 67,758 bath/rai.

Comparison of flower productivity. In 2016, the experimental methods showed that
total flower yield were 23,448 flower/rai and the revenue were 70,344 bath/rai. On-farm
methods showed that total flower yield were 19,168 flower/rai and the revenue were 57,504
bath/rai. In 2017, the experimental methods showed that total flower yield were 20,584
flower/rai and the revenue were 61,752 bath/rai. On-farm methods showed that total flower

yield were 11,872 flower/rai and the revenue were 35,616 bath/rai.
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The average costs of pesticide use for control leaf blight and leaf spot on the
experimental methods at 727.70 bath/rai and on-farm methods was lower than 268.60 bath/rai.
However, average net profit per rai was higher than that on-farm methods

Key words : Curcuma Leaf Blight and Leaf spot Cultural Control Fungicide
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Abstract
Management of leaf blisht and leaf spot on Curcuma spp. by Integrated Pest

Management (IPM). The studies were carried out under two field trial conditions during 2019-
2020 at Chiangrai province, using Randomized Completely Block Design (RCB) with 4 replications
and 11 treatments. Disease severity was evaluated before and after fungicide spraying with
seven days interval periods. Treatment Of 7 soaking of rhizomes in fungicide and fungicide
spraying ( soaking of rhizomes before planting in azoxystrobin 20% + difenoconazole 25% EC
20 ml. / 20 H,0 litres and spraying of azoxystrobin 20% + difenoconazole 25% EC 20 ml. / 20
H,O litres alternate with mancozeb 75% WP 50 gms. / 20 H,0 litres), Treatment 0f 3 soaking of
rhizomes in plant extracts and fungicide spraying (soaking of rhizomes before planting in
citronella oil 20 ml. / 20 H,O litres and spraying of azoxystrobin 20% + difenoconazole 25% EC
20 ml. / 20 H,0 litres alternate with mancozeb 75% WP 50 gms. / 20 H,O litres) and Treatment
Of 1 soaking of rhizomes in bacterial antagonist and-fungicide spraying (soaking of rhizomes
before planting in bacterial antagonist BC 59-67 50 gms. / 20 H,O litres and spraying of
azoxystrobin 20% + difenoconazole 25% EC 20 ml. / 20 H,O litres alternate with mancozeb
75% WP 50 gms./20 H,0 litres) are most effective.

Comparison of rhizome-and flower productivity, Treatment Of 1 soaking of rhizomes in
bacterial antagonist and fungicide spraying, Treatment 0f 3 soaking of rhizomes in plant extracts
and fungicide spraying and-Treatment Of 7 soaking of rhizomes in fungicide and fungicide
spraying are showed that total highest rhizome and flower yield and highest revenue.

Comparison of production cost, income per rai and return on investment, treatment 0f 7
soaking of rhizomes in fungicide and fungicide spraying showed that lowest cost of production is
103,030 baht / year / rai. In 2019, the revenue were 260,370 bath/year/rai and ratio of
return/investment is 2.53. In 2020, the revenue were 226,170 bath/year/rai and ratio of
return/investment is 2.20.

Key words : Curcuma Leaf Blight and Leaf spot Integrated Pest Management
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Insect pest management of Curcuma

9315 vyuseY ainTan ladnasynay
AU ASAUNITY  ausie sudeedina
Uraporn Nunarth’  Nuttima Kositcharoenkul

Srijumnun Srijuntra¥  Somrouy Roumchaiapigul”

unfnge
N139ANITUNAIAR FUNLLIBUURANNETY andunisnaaevluklasnunsng o.11199 a.
Maauys semingl 2559-2561 fiingUszasdlunsinyisnsdnnisuiadlaeldisnamanuieliila
fugUnNufifganmUsIAnuNasdng Tneld35n153nnsunuasuuy Integrated Pest Control (IPC)
¢ n1sutatugieuUgnde thaimethoxam 25% WG 8951 2 n3u/th 20 dns w1u 5 W1l wazses
fuvguéae fipronil 0.3% G wan1sdITIINURUDUNIERNgLALTEAULATYEAISIUIY 1 Adaldviu
indoxacarb 10% W/V SL $a31 30 fiadans/41 20 Bns WaFeuifisuiuitveanunans dedisaany

Y

g luarnuaUNTEYANAUIEAUATYENATINAY 2 AT LNWATNINUATITHMNAITIWIN 6 ASS Tudu
HAKFRTITUUNILINUI FB159ansudasuuRanra ulaviiugndiaunm lidinsvihangveanie
wlaazindevies 91uiu 355 Alansusels druuwdasdseuiisuld 225 Alansusiels

AENALY 1 UVNIN Luad eNauNE

Abstract
Insect pest management of Curcuma was carried out at farmers’s field at Tamuang

District, Kanchanaburi during 2016- 2017. The objective of this study was to use Integrated Pest
Control (IPC) to manage insect pests in order to obtain good quality and insect free of
Curcuma’s rhizomes. IPC were as followed; soaking rhizomes in thiamethoxam (2 grams/20
litres) for 5 minutes and applying 0.3% G of fipronil on soil before planting. Insect surveys were
made during growing and cotton worms at above economic threshold were found once and
indoxacarb 10% W/V SL (30 ml./litre) was applied. Compare to farmers’ practices, thrips and
cotton worms were found at above economic threshold twice leaded to 6 times insecticide

application. In conclusion, insect management using IPC gave qualified rhizomes which no
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damage from mealy bugs and scales insects. 355 kilograms of rhizomes were obtained from IPC
plot whereas 225 kilograms were obtained from control plot.

Key words : Curcuma Insect Integrated Pest Control
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dorugnasufiwnguuyuinuagnsziden A uaunniianlutssmdlne Tasfudofnaudsiagiu @
w.7.2560) Sidorugnssuiisrusuieau 189 fug neewusnssudnivyifuluanimuas (ex situ)
vnsduiuluanmdasnide (in vitro) Flud 2559-2560 finmssrusiugluallfifuiu 20 g S
1,539 fu Faduiusgnuaylnaiioma 1un UnuuniBossedion 5, Unuunudessedien 6, Unuan
Weesredien 12, Unuudessiedien 13, Unuudessiedien 14, Unuudsssiedieon 15, dnuun
Weesredien 21, Unuulessiedien 23, Unuundessiedien 25, Unuddieesiedien 27, Ynuun
Weesredien 28, Unuulgessiedien 29, Unuudgssiedien 43, Unuulsssedien 44, dnuun
Weesre@en 51, Unuufieesiedion 53, Unuundessiedien 62, Unuulgessden 79,Unuun
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fwananszileaegly Genus Curcuma Tribe Hedychieae 1uldiluaedds (Zingiberaceae) fiog
laitiosnn 65 wila (species) Fefidurnuiaunuiode saus Ju Suids win e a1 fuye wiade
dulafid woveeanside Bosluruimivuaning undsiidavesiveiailusemelng wudidedlsl
ffoenin 30 wiln nsvareiusagitnnnia lussdunrugedussedutmeiaauiauszaias 1,000 was
(Wula wazAy 2539; @53%., 2539) ﬁ%aqaﬁﬁmmﬁﬁ@aéw?Jﬁumﬂ%’ﬂidwuﬂluﬁmmmiLLazL‘TJu
ayulnsiutiu 1wy eonanlivsznovens wiudu (C longa) Tvhadey winiudulilunissne
Tsafiaveds Aud fiosdavieaile uavunalunszimizoms wiudes (C zedoaria) ufen1svessng
ondou JWuld enaaniaiiutuuazeiudes Seflans Curcumin Fredudfimsasyiivinveuniiie
uardudagadusiunsiald

uanannslivsleniluingnumansiutiuuga Iinduissdamualudsldinonlisedui
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Abstract

Collection, study, classification and evaluation of Curcuma at the Chiangrai Horticultural
Research Center. In 2006 — 2013 AD., collected from various regions of Thailand and land border
with neighboring countrie total of 189 varieties. And in 2016-2017 AD., collected new varieties
amount to 20 varieties of 1,539 rhizomes which was new hybrid varieties include Patumma
Chiangrai CF5, Patumma Chiangrai CF6, Patumma Chiangrai CF1 2, Patumma Chiangrai CF1 3,
Patumma Chiangrai CF1 4, Patumma Chiangrai CF1 5, Patumma Chiangrai CF2 1, Patumma
Chiangrai CF23, Patumma Chiangrai CF25, Patumma Chiangrai CF27, Patumma Chiangrai CF28,
Patumma Chiangrai CF2 9, Patumma Chiangrai CF4 3, Patumma Chiangrai CF4 4, Patumma
Chiangrai CF51, Patumma ChiangraiCF53, Patumma Chiangrai CF62, Patumma Chiangrai CF79,
Patumma Chiangrai CF81 and Patumma Chiangrai CF89. Most of the germplasm collections are
stored in some ex situ in field genebank and in vitro conservation. Classification and Evaluation
of Curcuma germplasm .on descriptors for Curcuma amount 7 4 characteristics following
academic principles by Plant Varities Protection Office, Department of Agriculture. And data
storage on database electronic that it can be easily searched for beneficial in plant breeding
and protection of new plant varieties.

Key words : Curcuma Collection Germplasm

1/ @Ju&ﬁﬁﬂﬁ%mulﬁﬁm’m (Chiang Rai Horticultural Research Center)

2/ @ué’ifﬁaﬁ@umLmﬁﬂﬁuﬁ:ﬁwﬁaﬂmi (Chiang Mai Seed Research and Development Center)
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gndfesinntu usdslaifinisdsmouuaylidisBeegnaundvans dwsunmssuunsiiniuguie species 7
THlusenuidrdmnenaisves Larsen (2006) , fusilauazaniy (2539) wawasie (2539)
1981979 TIV9I WeugnsTu

91NN1561579 5IUTW HYnguUnuuLaznIzlenly FrausnvesnsimuIiy Ao U 2549-2556
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dmsulu 2559-2560 fnssauruiuslmailéifindu 20 Wug S1uau 1,539 Fu Gaduiusgnuaulnl
srovun Tdun Unuandessedion 5, Unuuidesnsdion 6, Unuundssmedien 12, Unuunidesed
N 13, Unuuidiganedion 14, Unuuideanedien 15, Unuuniessieden 21, Unuudessieden
23, Unuudessiedien 25, Unuuidiessedien 27, Unuanlisesedion 28, Unuudessiedien 29,
Ununifessedien 43, Unuunlessedien 44, Unuandiessiedien 51, Unuaildessiedien 53, Uny
unFeaedion 62, UnanniBessedien 79, Uvsmnidossetien 81, wazUnuandeaodien 89 (nwdl
1-20) 5938 2549-2560 Ff1uruitugfisausnldviedn 189 Wus 9191 4,039 Ku (A9t 1) N3
swswugnssuanunasiude linuwdelu waziugnssuditiogluanmindy dwlng/lifdnvasd
whauls uennidmudt Viduiilinvesiivana Curcuma Tnefiogamsssumildgninansvunluly
saneiiufl linutusnssuduiiasdisamy wu luniesgiueenidsavile dnslafiufivuiieugnens
manyTueeniasuduulasgaduda uazaaaldniaenuiugnssunsadealdtiauens Jagtumde

fa o A

antagasnnanmsidenidndviyluaiuens daduiugnssuiivana Curcuma N5l Ingudideiiy
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aTeene A BsdmsuINITeunas e linuususaiwanall Saanunsaimuselle
Unuudessiedien 5 (nwi 1)

“Hugnuantuia senitedaissadie Curcuma alismatifolia fu Yaanea1s C. rhabdota
-¢8nany1d 50 - 55 WUANT NAUUTEAU (bract) wendueeedaiau nfudsyivdiuuuivuyeeuviu
I a U ! | a A ¥ I a A QOJ

Wed nauUsEavauaNdEReY suannaudinnauns

-ongugnisliinen 2- 24 ieu nMsuanvuelvsiagy 2 - 3 wie/ne

anenaginionsany fudenennss wlass wngdmsuduliidanen uagliivseduudas

- 91gUnuaiuuudszann 14 Ju warergnistdnudmsulivseaundanu 4 - 7 fanvivdseannen

Unuudiessedien 6 (nmi 2)
+Jugnuauuyuun C rhabdota sewinssuniglusiingiediu

- 4ananyn3 40 - 50 WwuRluAs ndUUsEAU (bract) wendueg1adaiau ndulsyaudiuuudvuydy a1y

a U ¥ ! a =) aa a a = a a U ! ! I a
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LWy AUANNAUELAY NETUWTUNDYADIIE UTNUUAIENAUTRAIUGIELAZATUTI JUadentaA
a = a

navaIuangnau

-ongugniisliinen 2 - 24 neu nsuanvuelvsiiagy 1 - 2 wie/ne
Yenanegwilensany Muvenannse ulass naunenvun wnngdmsululdsnnen

-ongdnuadiuwiulssing 14 T wagongnisldnudmivlivseiuudannu 4 - 7 davindsesnaen

Unuuifiessiedien 12 (1w 3)
1Hugnuaudiuaiin szrinauyuan C alismatifolia (Fuw) fu Taarwan C rhabdota

aNBNYNI 65 - 75 WURAIAT NAUUSEAU (bract) wenduagataaun nauuseaualuuy (corma bract)
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AvunyUanenfuuaudlerauund ATUANNAUATNNLALITAALAINAINEY naUUsEAYEINA1NEITYY 99
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o ¥V

AUNPNALAINUAIIVDINAU

)}

-ongugnisliinen 2 - 24 neu nMsuanruelvsiiagy 2 - 3 wie/ne
- Fonenagnilonsuiy Yononnsa wiwss ndunenru wnzdmsuilulifanen

- 91gUnuatiuuudszann 17 Ju wazorgnistdaudmsulivsesduudasunu 4 - 7 fanvivaseannen

Unuueesedon 13 (A 4)

“Hugnuanduia seninsdnusmi C spaganifolia (uud) fu Taaneans C. rhabdota

<Janane1 40 - 50 uAWRT nAuUsERy (bract) enduegetnau naulssaudIuuuEsINY
Audnandudvuyiidaduainlaundudslaeniu nauuseaudiuansdvuyuiuider audandudung
A [ 1 a a gj 2/ 4 b aa a A a = a
Havumluiteganads uiudMenduisenudglara U Aeddsnnlaunfuialatenay
-ongugnisliinen 2 - 24 now nsuanvruelviiiagy 1 - 2 wie/ne

-ganenaginionsani Autenannsiuduss nduaenru manzdmsululddnnen

- 91gUnuaiuuudszinn 14 Ju wazergnistdaudmsulivssauulasunu 4 - 7 danvivaseannen

UnuaniBeenedion 14 (amil 5)

“Hugnuandruia seninstianeusndu C rhabdoto fuuvuun C. Alismatifolia

-Janane1d 60-65 WwuRlAT NAauUTEAvd VLIS Naunau Uanenduuay ddvuyaiie daulany
fuandthma ndulssiudiuaissuinaniuy Yaendudufuen $Teuuns

-ongUgnidlvinen 2 - 2v ey msuanvislyaitios 1de 1 - 2 wie/ne

Yenenogwilensiny Mutenanaswuduss wnzdmsudulddanen

- ongUnuatiuuulszann 7 Ju uwazangnmisldaudmsulduseauudasnu 4 - 7 davivdseennen

Unuaeeseden 15 (il 6 )



112

+ugnuaudiueila seninauyusel C spaganifolia fu wmwshéana U C. parviflora

damene 40 - 50 wuRwAs nAUUsTRU (bract) wendupenedmau naudssiugauuy (corma bract)
dvuneui Uangnduuaudiden nauusyaudinaad@ides

-ongugnidlyinen 2 - 2v; ey msumamelyaiiade 2 - 3 wiie/ne

-Audenennse wiuse wangdwsudulifanen

-ongdnuatiuwiulssing 13 T wazangnisldnudmivlivseiuudannu 4 - 7 davindsesnaen

Unundiessedien 21 (2w 7)

1Jugnuaudiuaiin szrinatiatedsiIu C rhabdoto fuuusai C. spaganifolia
-Jananagwilonsiiy Yonene1d 49.5-65.0 wuAWAT NAUUsEAUAINULETUT UL Yanenduy
a =) Y a [ ! ! 1 a I ¥ 1 Qy = a aa4qa
Seuvau dvun uinduns nfuuseivdaagusinay Yanenduuy Svupidu usiduns dudiden
-0gUgnialvinen 2 - 21 iieu nisuanuuelnites 1ade 1 - 2 vle/ne

-funennss ndunenuu wangdmiudulddnnen

-ongdnuadiuwiulssina 12 Ju wagangmisldnudmivlivsgruudanu 4 - 7 davindsesnaen

UnuaniBeenedion 23 (1wl 8)

“Hugnuandruia seninstianeusndu C rhabdoto fuuvuun C. Alismatifolia

Honensm 38.5-39.5 wufiuns ndulssdudrmuulizuigg Jaenduu Fvumeusas 398w Uane
nAuusudtmauns ndulssdudiuaegUianauiuy Yarenduieunay Aifrdou Uaenduusud
ayouag YU

-ongugnidliinen 2 - 2v ey msumnvislvaitios 1de 1 - 2 wie/ne

-ganenaginionsany AMuaennse ulwse ndurenuun wnzdmsudulddanen

- 91gUnuatuuulsgann 7 1 uaregmsldaudmsulivseduuauu 4 - 7 dlanindaeennen

UnuaniBeenedion 25 (nmil 9)

“Hugnuandruia senirawmmsndn C parviflora fu gnuauunusn CR-PP-01-4

-Yananyn 45-52 WwuRluns nauUszaudiuuuiisuisweuruu yatenduuvan dvuneeu Uatendu
VEUAREIgeU Induuszaudiua1agussveureiy Uaenduuvan dvuyidulad Yanenduududiden
gouiui

-ongUgnidlyinen 2 - 2v ey msumnmislvaitios 1de 1 - 2 wie/ne

Yenenogwilensany Mupenass wnzdmiudulifanen

-ongdnuadiuwiulssina 16 Ju wagongnisldnudmivlivssduudaninu 4 - 7 davindsesnaen
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UnuaniBeenedion 27 (amil 10)

1ugnuaudiuailn seninsdilng C parviflora fulnuun C alismatifolia

-Yenenynd 54-72 Wwufuns nfuUszAuduUisUTeuTwIL Yanenduunan dvuy Uarenfuudud
Jeudnties nduusziudiuarsguienauuy Yanenduduiumay Aiden

“ongUgniidlvinen 2 - 2v: ieu nmsuanuelvaives 1de 1 - 2 wie/ne

denenogwilonsany Murenass wlawss nduaenuun wnzdmsudullidanen

- 91gUnuaduuudszann 15 Ju warergnistdaudmsulivssdundanu 4 - 7 favivaseennen

Ununiessiedien 28 (a1 11)

+Hugnuaudiueila seninaunusny C spaganifolia futaassAwas C. Alismatifolia

-Yananynd 59-72 WwuRluns nauUszauduuuiisuweuuu Yaenduun Guudy daenfuuiud
= YR ' ] S & a = v a a o a

WA NAUYIZAUAILANIUTNNANLUY Uangnautdunsiiay avuniul Yaunauvauaive

-ongugnisliinen 2 - 24 ieu nsuanvuelviites ade 1 - 2 nio/ng

fanenaginionsany Aunennss ulwse ndurennun wngdmsululddanen

- 91gUnuaiuuulszann 6-8 Tu wagangmsldnudmiulissiuudasnu 4 - 7 davindseannen

Unuudessiedien 29 (nmil 12)
“Juanuanduwia syninsunuseid C spaganifolia fumwsan C. parviflora
v q

-Jananend 47-56 wuRlinT NauUTEAUAUURETUTIeUTIIL Uanenduseiway dvuneeu Uany

a d‘;j ) Y a A 13 2/ a [ 1 1 1 1 [ a =] a a aa4a
nauiisadv N winddendntey nauuseaudiuanguialindu Yanenduuu Svun Yarendurdudides
-ongugniisliinen 2 - 214 ey nsuanvuelniitey tade 1 - 2 vila/ne
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Vitro)

§ o

TUgNITUNTIUTWIAINIANwIkarTuTIndnwMeUsEIMUS 910U 74 dnvaie Mukuuduin

]

6 A

Snwnuzdszsriugliinonanaviiu (Descriptors for Curcuma) vosdrindunseaiusiia nsuiving
inwms wazgnamiuiduszuudeya Electronic aglugnudeya (Database) fianunsaduduldiouazidy
UsglelranisusuaiugiiaznisAuasosiugiylu
annsaanlduslenilumsuanBeudorugnssufisnguuyuauaznssien sewing
nauihmnefindeaiteusslovilunmsuiuuseiug ahugnuaslmiuae mdduifioudlatlamminidy

Podfatunisiannity uazaunsathgudeyaenugluldd@uazseuisuiugnvesuain

AuasasugiglnlusnaUsemaniinisasndnsdnsiug



[

M5NA 1 a3un19dn999 TSI wavauSndivana Curcuma i AUEITeNsaIUdeese

Yiivhuin uuiug (333) IS WIS
(Voyaazaw) (533) (lnad)
(CRHGEEGH)

2549-2553 144 2,354 -
2554 156 2,474 12
2555 161 2,484 5
2556 169 2,500 8
2559 179 3,298 10

2560 189 4,039 10
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(LBunLUnT) (45.70) (49.50) (62.50) (50.60) (53.80)
Fvasddu e e e e \Jen
Tu (Leaf)
o a o ~ o a o ~ o ] o a
nsdnceslu aduluyud aduluyuil aduluyu aduluyu aduluyud
fnafuanios snafuanio fnafuanioy fnafuanioy fnafuanioy
Anduiavauruly TadsTu lalsfu Taishu laishu Taishu
auuulu laiflau laiflou Taifiou Taifiou laiflou
uldlu Taifiou Tlaifly lailou lailou laiflou
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Selection and Evaluation of Curcuma hybrid lines to Bacterial Wilt tolerance

WNASINA 2 UIBY WEIENIUA wsdinaY
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Sirakan Khayankharn?

%4 1
UnNAnga
o A a Y ! N A a & A .
nsAnFenuazUsEiuUnINgnHaagiugvumuselsaieINinNeLUATLSY Ralstonia
solanacearum AWIUNTNARDITENINUNA. 2559-2562 NAUGITENVAIUTEITIY INUHUNITNARDS
WUU RCBD Usenausie 14 n35878.3 971 lnenssuiseie Unuingnuanituig 12 aneiugilsuiieuiu
Unuudeslu Wugnsdsouteselsaites wazaluihvinduiugnisdmunuselsa nan1smaass
FadenUnuingnuadlanauadInIy 5 aeiug ndauaudivunuseslsamedluseiuliunataagg
Fafldnwaeinsmuaandoinisvesdldusslevd uusdyuungnuaniidadenlalu 2 Yszum leun
Usznnliifneean d1uau 3 @1eWugfe Cur-bw-007 Cur-bw-013 uag Cur-bw-016 Useanlinszais

9

U 2 @eiugAe Cur-bw 001 uag Cur-bw-014

AEnAy : Unun TsAien nsAaien gnuasl

Abstract

The selection and evaluation of Patumma hybrids (Curcuma spp.) to bacterial wilt cause
by Ralstonia solanacearum was conducted at Chiang Rai horticultural research center during

2016 to 2019. Patumma hybrids and trade varieties were evaluated using Randomized
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Complete Block design with 14 Treatments and 3 replications. The results showed that 5 lines
of hybrids have moderate and high resistance to bacterial wilt diseases with good characteristic
for marketing. Dividing of the hybrids into two types are flowering plant and pot plant, 3 lines
of flowering plants are Cur-bw-007 Cur-bw-013 and Cur-bw-016. 2 lines of pot plants are Cur-bw

001 and Cur-bw-014

Key words : Patumma, wilt disease, selection, hybrid
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UHUNTINABILUY RCBD 117U 3 61 14 33333 TnensnidsAeunuungnuauiasiugnIsi
Usenaunag Ununngnwas Cur-bw-001, Cur-bw-002, Cur-bw-003, Cur-bw-005,Cur-bw-007,
Cur-bw-011, Cur-bw-013, Cur-bw-014, Cur-bw-016, Cur-bw-018, Cur-bw-023, Cur-bw-024, ﬁui
nseUyuugesinl wasiugaluilm
Fupounisdiiiuen
(1) wismhus Uy gnnavaeiusiililunismeasslfainnisusulssiuglulasinsidouas
faununua/nsedelull 2556 dadunguiluansanumumusdelsaifiedlussdugednny 12 aeiug

'
% =

anUgnuaziannisinunsildlunisnaass dnunuUamasssvuin 2 unmglugudidensaiudesisy

q

ae

(2) Ugnunusnanwataneiugvageuiiuiy 12 guay wWisuileuiuiugnism 2 wug niey
Andaszuunisli Tateguasnudumliaia@ulamuduuni GAP (Unuan) vensieinis
WA

(3) Andonuyuangnuanainisazanay TnsUsuifiudnonimenumuniuselsatelusiugs
LLazé’ﬂwmzLﬁaqﬁumﬂﬁﬂwmzwqﬂwmamiﬁ'aﬁﬂLﬁaﬂgﬂwauﬁﬁ Tnefnasimadadendsd dnuasnss
fuf enyudlonsiny Aurenulanse1ins ndusenudy wazneniidduaesny TenanisUnuaiu
NN 7 U

(4) wi3atlwUATILSE R. solanacearum (inoculum) eaifisUSunasuuemns Nutrient Glucose

Agar (NGA) uaz Nutrient Glucose Broth (NGB) w1u 48 $3lus wwuafidefildazaneluinduiisinde

=

USulsunuanudutuveatelagldiasesinainisganauuas 11 optical density (OD) winiu 0.2
ANHEIARULAY 600 Wil ldlualiSendanududy 3-5 x 10° whelaladsefiadans Uiluugn
Woanmelsaieadlounuuengld 60 Jundwnsenlussezivansauign

(5) Uuiinuan1sneaes  duiindnuaizUsedniugviodnuuengnuemansvesgnuad A5ty

s & & a = a Y A a o ] 9 1 ) a
Wesldudnisiialsaiien  wavUsuiliuseaulsaiiniuanuanluwdazaneiuglaglinzuuuseaunisiia
LsAdiganen Maisn13ee Windstead and Kelman (1952) uuaiu 5 szau loun
1 = luansa1nisiiien, 2 = 1/3 Ya9bureduiien, 3 = 1/3 — 2/3 UatunifuLiied,

4 = VIAULTALIENIULDN WAL 5 = NUABINILIIAU
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6)  Ussliuauanisidusslorivosdnuungnuan lasnuasns  dn3demuldaen  wazgly
Uselowd Tivdninasimsdadenunuuielfiduliivanen linszans viielddmiunnussanuiiily
UszneufudsuliuniswelavesiiiAsidos

(7) ATANANITNAGRY  ATUNALAYIIBUHANITNARDY
- Buduieusaiau 2558 Auanifeuiiueneu 2562

fa v A =

- 80U Audideiivaiulisany o.illes A.438e98

NaN1538UazafUTENE

U 2559 ifinUSnasituguesUyanngnuan uagiugnmsdiisudisudiuau 14 siuglagisnis
UgnlutanUaonidelsa antuihnisugnnaasuiiiednidonuasdssifiuiuslud 2560-62 nunssaisi
rua IA5IUTLAEIATIENUaYan UNTRTYAULR LAazaNYMEN 1IN NYAEASUBIaNNAN s aNY
UG LAWA UIAANUATINTINY AINEBINTINY ANEIINUABA FABN NAUYTEAUAIUUUL LAY
diuane uundesieny Iueensedy wazUseliunnaNsiddsylevd nanismaassauisadudin
foyadnunednanlifamunsiuau 14 a1ewus Ao Cur-bw-001, Gur-bw-002, Cur-bw-003, Cur-bw-
005, Cur-bw-007, Cur-bw-011, Cur-bw-013, Cur-bw-014, Cur-bw-016, Cur-bw-018, Cur-bw-023,
Cur-bw-024, WugnisfumuanBedd uazaludli (1199997 1 wagnwd 1)

v 6

nsUszuAnenmilosiuaindnuazUseaniugnusIngresUuugnranwiazangiug iiedaden

9

1
. v Y A

Ananiin inaminisdndendmivliifinnendsel dnvaznswiud aonymilensein Auaenufausien
A54 anansasuimnaenlds ndunenuis AeniiEduaisy waraEMstuLIuNdT 7 U FIuS,
2557) Tunsdlunuuiugnszaasdindnnaminisdaden (criteria) Ao sanaeniss aenfigunsawazddu
e SnuardulnzauiuIunnszans Muaeneyimionswiy uannsuazesnnenseliles oy
aonaguuduliuIl 9nAIITIUTITUTIndnvarUszdiudainatd iliwusunuungnuaundu 2
Uszian auanvaznasidauduliingzans S1uau 5 aeiug 1own Cur-bw-001, Cur-bw-005, Cur-
bw-014, Cur-bw-016 &8 Cur-bw-018 Usznnliifinnandiuiu 7 anenuglawn Cur-bw-002, Cur-
bw-003, Cur-bw-007, Cur-bw-011, Cur-bw-013, Cur-bw-023 Way Cur-bw-024 FsdnwaizUszs1iugd
insAnwUsenaume

1. YWIAANUNTIUATAIUEIVDINTINUUYUUIGNNEN WU Cur-bw-011 Tvwiansanuning
uawgafian iy 35.8 w41, way 70.2 w1, sesaslfie Cur-bw-007 way Cur-bw-014 amuninamsamy
35.0 WAg 34.6 9.4 AUANU FIUANNGIMTINIYINNY 44.8 Uae 34.2 YU, AU

2. mauannanTatiuaInuuvesedu Usngin Curbw-013 msuannefiign fivveiads
10.8 yilosianu sesaslufia Cur-bw-005 wag Cur-bw-014 unnnalddnuiunie 8.3 uag 7.1 viuasiasy

3. MNENYBIUTenen UnuaNgnNaL Cur-bw-011 futenensiiian 58 «.4. sedadly fe

Cur-bw-002 wag Cur-bw-003 J¥ananenl 54.4 ©.3.49M11U
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4. prwaunsanislinandnnensey asatiuiiuiunennudl Cur-bw-013 Wuiuglinenan
1nnIgANANBY wagiugnsAUTeuliiou Tasiineniade 16.8 non sesasld leuA Cur-bw-014 uaz
Cur-bw-024 Tilvineniaded uan 10.2 uay 8.4 aendevimudiy luvagiiunuanidednilineniade
3.9 pansiev daualudli Inendiuau 5.2 aendev (s 1)

5. nageunsldusylerianegnislnuadiuvestenanuyuuignuas 12 atgnusiuieudisy

U (% s 14

funugn1sAn 2 MughuresufuRnisnudn Unuangnuasaieiug Cur-bw-014 wag Cur-bw-016 fiany
mstnuatiugegn 15 Juwindu sesasldlsun Curbw-018 Afleginuary 14 Ju wazUyuangnuay
Cur-bw-005 fergiinuaiu 13 Yunudidu (nssil 2)

6. MsUsEuAuaudRfUAINmBNNTIT NYMEN SR ULarananluwlamaaes 1935015l
Azuuunfianelavesindds nwasns uazdiaule $1uru 45 au wausIngIn@eius Cur-bw-013
#5uazuuuadsggauitiu 4.32 azuuy sesadlufie Curbw-016 léAzuliuaINLYoy 3.60 ATUUY
uay Cur-bw-007 IfiAgiuunamey 3.12 Aziuy (AN5197 2)

7. Vssifiunmaudinuusolsaiisrnndeuuaiiiovesunuingnaaulunamaaos udsnis
Ugnide 14 Yu liwunisifalsauiiorluuyuan 3 Wusléun Cur-bw-013, Cur-bw-016 waraluslai
Tuvau? Cur-bw-001 wansamumusielsaiedldffign assanumsiinlsaiiosdesay 3.00 soas
TWIFWA Curbw-014 iialsaliiendesas 7.50 way Cur-bw-007 iinlsaliterdesas 8.40 Uyuun
Fedlviugnisiniseuneselsainlsaiiengsgn Seuag 27.70 Fsfevarvesnsiinlsaiiisdaenndos

% LY a 1 v Qll
ﬂUﬁ%@Uﬂ’]ﬁLﬂﬁI’iﬂITALLmﬁgﬂ’]EJ‘W“LJﬁq (15199 3)

=b

nNsUsEliuRuaudRiuUSonuMIusenITinlsALYY lnaiansaundnuusUseamug

L3 (% A o ea 1 (% A a o v ¢ aa
AIIGTULNEUNNTITARN LA BN ‘UVJ%JJJ'T@JﬂNﬁSJﬂ’]EJW‘L!ﬁq‘VIN’WUﬂ'ﬁﬂWLﬁEJﬂLLa%‘LJi%LlIU 1UIU 5 AYWUT N

9

[y

AnandanumusslsaligtlussAuUIINaaYaY dnyEAnTInIANUABINSYRIlTUsE e v LU
Unuangnuanfidaidentalfu 2 Yssan laun

(1) Ussamldgiaean 91uiu 3 aeiughs Cur-bw-007 Cur-bw-013 wag Cur-bw-016

(2) Uszbanlinszansdiuau 2 aeugAe Cur-bw 001 wag Cur-bw-014

ayunan1sideuazdatauanue

nsUsTluUnuEngnNaNd g 12 aeiugiseuiisuiu Unuudeddndiugnisigeauuesie

lsawied wag alwilwiiugnsimuniuselsa aunsafndenunuugnuauiinaaudinuniuselse

N v a

WeIfiinanuuAiisy R. solanacearum seauUIUNAHAYET IANUMEANTINILAIINABINITVDINATNA

Y

nauUNuIAaeen 91U 3 @1e9ug Ao Cur-bw-007 Cur-bw-013 uag Cur-bw-016 WazUNNINGNKAY

dmsuldnszaneadiuin 2 @1enus Ae way Cur-bw-001 wag Cur-bw-014

]
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nstdmanuddeluldusslovd UpumngnaauinumsUssdiua 5 eneius anunsatiluvegeuniu
mMskdnLazn IR luwagnuIveInERsnIIRNAWLle W 238518 Wedvl antuveneralingy

inwnsnsEUgnilunsiilvnadenaurananesuaeiug uavtieanrudeneniiatuanlseiien
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397 1 Anwazdszdriuduesnumngnaauaeiudnumusiolsadion s1uu 12 meiuduaziusnisilulameassquditofivaudese
aneug Ny’ VUANTING (B3 dnen (NGulszau) AdeNA | wunde/du | wdueen/su | msldusslevd
g G GRII duang Yonan(v.u.)
Cur-bw-001 1 23.2 efg 33.4¢h | Avuneus Weranenduvavd 21.2h 53 5.6 liinszana
thanauns

Cur-bw-002 3 31.2bcd | a74b | suyduvaenduedu | @eudiniena 54/4 a 4.5 6 liddinman
Ahnageu

Cur-bw-003 2 30.4 cd 688a | wuwuaeuawwdulden | Weilangvuyuau 544 a 4.5 4.6 idanan

thaa

Cur-bw-005 1 20.0 fg 30.2h | neulnesulatunau | WWen 23.4 gh 8.3 7.6 Tiinszans
Avuyuaue?

Cur-bw-007 2 350ab | 44.8bcd | YNIATU/VNIOUBUY Wenuanean 28.0 efg 33 4.4 lddnaan
Uaneiden

Cur-bw-011 2 35.8 a 70.2 a wwﬂﬂmaﬁwmamau dovameimany 58.0 a 4.2 5.6 liddinman
e A

Cur-bw-013 2 23.4 ef 120 cde | wUaneiandu Weaevuy 208 h 10.8 16.8 lidnnan/nszans
e

Cur-bw-014 2 34.6 ab 38.4 ef | 9msNUaNenAuIaUd | Werlurnvaunau 24.0 fgh 7.1 10.2 liinszans
\Wedgau VRGP

Cur-bw-016 2 34.2 ab 46.6 bc | dlolsagoutaeuiyd | 1Weigeu 34.6 d 4.5 6.2 linsya
e

Cur-bw-018 2 29.4 d 45.7 bc | wunlavaeniu WerUanenduunaud 35.6 d 5.4 7.6 linszans
\eandutna thaauns

Cur-bw-023 2 338abc | 37.2fg mmmﬂmaﬁwmamau LWULAY 28.6 ef 2.9 4.2 lfianen
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g7
Cur-bw-024 2 29.8 d 480 b | W3eNBNNUAIEYNN WeUanguns 49.4 b 6.8 8.4 liidinman
VAU
A1TNT 1 anwEnengneeanivesUntingnualaeiugnunusislsaiien 91uiu 12 aeiusluwlameasiaudideivaiudesne (o)
GRENII Ny’ VUANTIN (B.4L) dnan (naudsesu) ATMENA | Swunde/du | wdueen/su | msldussleed
A R duuu duan Yoman (v.4.)
Unuanay 2 34.3 ab 374 efg | wuWUABDEIVEULAS Weavateuns 44.0 ¢ 3.1 3.9 liddinman
aluil 2 325bcd | 4l.6def | v1UangunvEule? \Wegeu 31.0 de 3.5 5.2 idanan
CV (%) 9.5 7.4 8.1
P dnuaensiy 1 = uAy 2 = 4unang 3 = 9

2 1 a A 1% Y = [y ¢ a [y 1 1 [y aad
AadsNnuaemenysindsuiululwaausifelny ludaaauiananaiunieainng

[y

AN

AMULTBIU 95% 738735 DMRT
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M1517 2 Msnaaevarglnuaiuielduselen] uazUsziliuanuiianelavesldussleviluuyuan

anway 12 aeiusilSeuiisuiuiugnismn

aneiug 91gnsinuaniu Aadsanufionela d6iu
() (AzwuL) !
1. Cur-bw-001 9 2.16 5
2. Cur-bw-002 10 1.08 10
3. Cur-bw-003 10 0.76 13
4. Cur-bw-005 13 1.44 8
5. Cur-bw-007 10 3.12 3
6. Cur-bw-011 12 0.76 13
7. Cur-bw-013 10 4.32 1
8. Cur-bw-014 15 2.32 4
9. Cur-bw-016 15 3.60 2
10. Cur-bw-018 14 1.20 9
11. Cur-bw-023 10 0.84 12
12. Cur-bw-024 7 2.04 7
13, Unuunauy 7 2.14 6
14. alwilwi 5 0.92 11

fa A

v/ Useiiulagidnide inwasns uaziiaula 31uiu45 auluidamanesgudidefivaiudesse
wusnzuuuaueweladu 5 sedu loun 5= veusniian 4 = veuun 3 = gaulunan

2'= vaulay 1 = lalwau
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A15N7 3 MsiAnlsAdiEINNRewuATiY R solanacearum wesUvuINgNNEY 12 angiugiu

fa o A a

TugnsAnUseuiisy 2 Wug luulameassaudideivandesse

aneug WesidudmsiAnlsauiier ! JzAUANTULTlIA °
1. Cur-bw-001 3.00a 2.00
2. Cur-bw-002 9.30 b 2.30
3. Cur-bw-003 10.20 b 2.62
4. Cur-bw-005 20.80d 3.75
5. Cur-bw-007 8.40b 2.20
6. Cur-bw-011 10.40 b 2.55
7. Cur-bw-013 0.00 0.00
8. Cur-bw-014 7.50 ab 212
9. Cur-bw-016 0.00 0.00
10. Cur-bw-018 16.70 cd 3.60
11. Cur-bw-023 12.50'bc 3.00
12. Cur-bw-024 16.00 cd 2.65
13, Unuunauy 2770 e 4.20
14. aluili 0.00 0.00

v Yssiiulsafignnnesiduinisiialsmadendainmsugnitielsa 14 Tu laefuinangns

Frurudundulsa x 100

FIUIUAUNIUA

2/ AnuguksaslsafieIUssdiuanAtafeseRunsinlsAveIisngeuLiaziug/aeiug nusnis
¥4 He et. al. (1983) liun

= \inlsAiigdTuLsEN (SeRunisifalse 4.1 - 5.0)

H
M = iAalsaigrguusaiiunans (ssfunisifnlse 2.6 - 4.0)
L WAnlsALisrguuse (szdumsiielse 1.1 - 2.5)
)

= luansenislsa (szsunisiinlsa 0 - 1.0)

(H: highly symptom, M: moderately symptom, L: low symptom , O: no symptom
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Unuudeslng alwili

MW 1 Snvazdenen anduuseiuresduangnaaumuusielsaiie 12 anefugiaziugnism
Andendszianliidanen laun Cur-bw-007 Cur-bw-013 uag Cur-bw-016

Usznnliinszans lawn Cur-bw-001 waz Cur-bw-014

N1INAFBUNITHAALAZNIAAIAUNUAGNHENYATT 3

Production and Marketing Trials of Curcuma Hybrids Series 3

glu lddaduns ¥ Asinud vduns ¥
gonunA o Ui Y lymug weaing
Supan Maidatchan¥Sirakan-Khayankharn?

Suthamas Na nan? Nichakan Narewuttikul¥

UNANED

MIMAABUNSHARKAENITARAUMINgRNaNYRT 3 STTmgUszasdiflefnunisuuRIvesUnLI
gnwanlvisioanmundesiuananedy wazdndenius NTAnd nuaL A NYANIRTIABIA LT BINTUBIMAN
fudunmsfiquéidofivanudiess 9.13e9510 wazulaunuasns a.dedsl szrinadeunanen 2558 -
fugneu 2560 Tuggnuanilimaaeudiuiu 12 Wus IfuA Cu59 Cu98 Cu11d Cu116 Cu120 Cu 134
Cu136 Cu 137 CU 146 Cu 190 Tnediuslnedan wasunmnidedismduisi i sudeu Wi
N15UTEEUATUNITNEARAENITEONTUTDINAINT LI 7 WU Lawn Cu 59, Cu 98, Cu 114, Cu 116,
Cul34, Culdé6 wag Cul90

AAARY : UnNan gnEal Naaeuug

Abstract
Production and marketing trials of Curcuma hybrids Series 3 was done at Chiangrai
Horticultural Research Center and farmer’s field at Chiangmai during October 2015 - September

2017. The objective of this study was to evaluate new hybrids which well adapted to different
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environment and select varieties according to market’s need. Twelve hybrids including Cu 59
Cu 98 Cu 114 Cu 116 Cu 120 Cu 134 Cu 136 Cu 137 Cu 146 and Cu 190 were evaluated
compared with Siam beauty and Chiangmai Pink. Seven hybrids including Cu 59 Cu 98 Cu 114
Cu 116 Cu 134 Cu 146 and Cu 190 were qualified both production and marketing criteria.

Key words : Curcuma Hybrid Variety trail

fa o

1/ Augideivaiudesse (Chiang Rai Horticultural Research Center)

fa o

2/ qumfﬂUﬁmmmﬁmﬁuﬁ:ﬁwﬁaﬂm (Chiang Mai Seed Research and Development Center)

uni
UnunniBulsinenisdda (Zingiberaceae) anaviiu vidounumasZenananszide (Curcuma) &
msnszaeiusanlngeglulpieuresmivieds seawmsdsnazionin Mesnuilanileguinniy
70 ¥ile Tudsewmalnenulitesnia 35 ¥ila (Larsen, 2002) l4Uselevdnaduemng wwioana o
Snwlsauazaueludelinenldusedu annsdrsrasiunuiugnuussmalnediiugnssuiivans
nszdmiifianunaanviang uardanetluddsiaonlivseiumnnniuvaetug Fehllinguilasuany
aulauazifuiideinistesmarnlan fnsduaiusdndulunuunduaudlinenendnualydalnian

Uszwdlvesieainnasld muaisnuvesmenUyuuniidnvazadieneniinal Javihlildeenydailidu

v v

n3dniulumaialaniuuiy Siam Tulip (Aaddusas) Inisdsesnuinluguiaiugiiondadulildn
nonuazlinszans Gudseanlul 2536 afifinnsdsenn 3 uawiy yarUssann 2.4 suum waduduy

1.8 a3 yad1Useann 12 a1uum Tul 2556 (Ns33n1sinens, 2561) fugiideanvanluvaziy

A v A

flogifisaiugiiedfe Unuundeslmivauy (Chiang Mai Pink) Faduiugiidaidenlaninunatsssuyii

9 9

v [

o Y & [y Y] [V L 1 1 [ Y =)
waztunldduiuguaninenss vaan1swauiiugivdesndnatn irlvnisiauiunuunliduieyg

[

ddvatusemnadiliusraunadnsainies A1assIalatn1sAInUARANIINIT

<8D_ -Na

[y
v <9

\Ws¥gNaLazdIaen
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LY v 1%

Aowagimuriunisuiussiuglilssiugluig Aanamainvats Taawiulazudanlvsiegasioiios
Wiearfuayuuazifindamnuausalunisudady

nsudYINTnEns laegudideiivatulosse liin1ssiusiiuiuasusulsaiugiivana
nsziden Iegnunaniusianmswandudu Twvle uazdwanades Mvunzaudmivilundnds

MIAmaEYAvaEaNEN (30101 uazAMy : 2542, 2543) IntuihduiugandaidenlauiiudIunalag

nsneldesiieide wasndniiusvunlngivediusindendignszuiunisannieveinisuiulse

9 Y 9

v

ug Ao MInAaeUiUSluuMaIUaNI3e BRN1TUTUMLALANUAIFIIYDITUGIUAN NIIARBUTILANA

fiu saummageumssausuresmannouasliiuiuguuzihlndduaduginuasnssoly

52 08UITN1598
- gunsal

v w6 1

- WiugUnuan laud uganwaslval uagiiugnise

9

- Januan loun unaufiu wnau e Jepen Yund uaveisy

Y 9

[y

- Fagnsunens Tiun gewanaine auia 5x11 @
- Joiall gns 15-15-15, 0-0-60 uavloazangdigns 14-14-14
- g1zuuas wazanstesiumdnlsaiy
- 33
1. N31338N9NAABY TLNUNITNARBILUU RCB 3 91 12 n3338 Usznauseunumgnua
Tynaidnuau 10 Wug lauwn Cu59 Cu98 Cu114 Cu 116 Cu 120 Cu 134 Cu 136 Cu 137 Cu 146 Cu
190 upgiugnnsdi 2 wug fo It wagunusnidedsvuy (msned 1)
2. Ugnvaaau 2 a0l
2.1 wlasnursns insugnlagldiiugouiauseunn 1.2-1.5 gu. luganataineaauie
5x10 11 Yanugnie Aueunauiv Samdiu 11 hlunaFesnarnuds Weduwoniluguanuidud 14
{oiaiigns 15-15-15 % JBBun3d Smandru 1:1 $n1 5 n3u/ga Wouazas sufissasildleniians
8-24-24 §n31 5 n¥/09 ifeuazas wagnueaiasimsly Weuaz 2 adt wuludhafunouunstenan
daamaiaiguiviavesiunazaon Iiiwnusniutisunn wusnshusawuazarstosiumdalsndi
aupuTndy
2.2 wlasaudideiiaiudesse vinisugniagldiaiug auia 1.2-1.5 9u. luganaiadine
vu1A 5x10 17 Yaguan léuA unavu: wnaus : v31e Sa 2:2:1 ldtsaon 100 nszasy Yuwa 200
Alansu Jewnilans 46-0-0 dns1 100 Alansu wawdanuanuandinnedlinatsunn InenasgeUseunn 20-
30 %31, Wl w30 Su eshidelsaneuilUld  nsUgnsesfunquinelsazansdn gas 14-

14-14 dw51 5 n3u/ge dldiSealinanwds Wiedwsenilugusnlddewndl ans  15-15-15 wag 15-0-0
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8151 5 NS/ nouazATa Yieennenuwazisuasilddeialigns 15-15-15 uag 0-0-60 w1 5 N3/
Wouazads Thimniueniugiwunn wueeuuawazasdosiumdnlsaiivauainud iy

3. Juiindoya TUURURNITA9Y) SNUaENINGNYAIERT GNYUENINITINYAT AMATNHAKER

% 6 1

918n15Unuau ludrseenmenlviinunsnsiuanuasdusiansiudseiiuamal waziugaieg lngliy

9 Y

Usgiiulvinguumugausewuaaun 1 - 10 Weguuiliunisgausuvenain dideyaluiiasey

Y

- 181 BUAUABUARIAY 2558 FUgaauINTIAN 2560

- #07UN LUANNYATNT 8.8UNT1Y 2.4Te9n

fa o A IS

AUGITL YT B.4d89 ATy

NaN153ukazanNUsIgNa
%} 6 o %} 6 = =1 U - L1 %4 % & A a dy
NINAUTUIUYUNIgINEN 37UU 10 WU Wiguigunuiugnish 2 iug Ae nedifuasy

Unuundgslvaiyay anfiunig 2 ao1ui (el wag 8.dunsie.2 geuan (U 2559 wagl 2560)
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i Mugnegeuiavuaiinvadiate nuiudnals wasiugiiaiuasilidnasdgnitla yniusdanag
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wandNYarUTEINUGURINUETIUY adraaudn anwagiviinsUseidiy Jaadl

JUaRAABN
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Abstract

This research aimed to develop and test technology for the planting of Curcuma in the
off-season in greenhouses, controlled environment for the farmers produce for export. Design
and building greenhouses for the planting of Curcuma off-season measures 6 meters wide and
12 meters long, 4.5 meters high structure made of steel, roof sawtooth sheds, topped plastic
UV 200 microns. The lighting was set for 3 hours a day after the first flower, automatically
controlled by drip irrigation, 3 times a day, 5 minutes per time. The lighting system was installed
with fluorescent lamps of 18 watts, installed at a height of 3.9 meters from the greenhouse
floor, a distance of 2.9 meters along the length of the greenhouse and 2.2 meters along the
perpendicular of the greenhouse to achieve a 60 lux greenhouse light brightness at a height of a
planting table 0.6 m. Tested and compare the differences between the methods used by T-test
comparison between the off-season production in greenhouses. with controlled outside the
greenhouse or in the same agricultural practices. The results of the test showed that the
cultivar of Chiang Mai Pink was higher than that of the Curcuma cultivated in greenhouses. In
particular, the average number of flowers was 1.88 flowers, which was higher than that of the
average number of flowers outside the greenhouse of 1.00 flowers, with a significant difference
at the confidence level of 0.05. Curcuma genus and Chiang Rai PP 3 have growth characteristics
of Curcuma plants grown in greenhouses was higher. In particular, the average number of
flowers was 2.90, which was higher than that of the average number of flowers outside the
greenhouse with 1.00 flowers, with a significant difference at the confidence level of 0.05.

Keyword: Greenhouse, Curcuma, Planting off-season
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REEFRIEN
AN | AN | AN | WU | WU | U | WU | U | U
g N9 Aan e nau ndu | lusiedu | mense | dusiene | Wiatiug
Aon pon | Usesud| Uszaud no NAINS
(31.) (31.) Y319 Kide \Fuifen
(w31.)
UNLA7 4.86 1.22 23.44 6.20 8.87 2.40 1.83 2.80 1.90
Uanden 5.01 7.42 13.67 8.60 15.27 4.40 2.23 3.30 2.96
M99 2 wanTeTERUSeuIisunsanUyssnuengg Wusioduaified
Aade t critical
MSLRSYLAULA t stat
; Tulsasou uanlsasou Tulsasou uanlsusou

Fruanfuiiven (u) 20.37 33.50 1.83 % 2.26 * 3.74
UILAURDND (AL) 3.12 2.50 1.83 ns 2.26 ns 1.71
ulusiosu (lu) 5.08 6.00 1.83 * 2.26 * 2.63
ANYINUADN (1. 42.21 35.00 1.83* 226 * 5.65
ANNYNINDN (Y4.) 15.72 11.25 1.83* 226 * 5.99
AUNIN9ABN (F3.) 8.40 6.25 1.83 % 2.26 * 6.85
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uIUNFUUTEAUTIN (NFU) 11.40 7.90 1.83 * 2.26 * 6.17
UIUNAUUTEAULTEN (nAU) 7.54 7.20 1.83 ns 2.26 ns 1.75
Tuungaen () 76.12 94.30 1.83 % 2.26 % 8.05
TUADNIFIVIU (T1) 81.74 104.00 1.83 % 2.26 * 8.02
NN (ADN) 1.88 1.00 1.83 % 2.26* 14.99

newg : /e way wadlu/su Welienguszan 84 -91 Tu

LY

A15NT 3 KaNTIATIEUTEUgUNSHERUNLIINRNG Y WUSaNHALLTEeT g Wil 3

Al@ae t critical
AslasuAule t stat
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Twauluseau (u) 3.08 5.20 1.83 * 2.26 * 5.13
ANYINIUADN (BL.) 6.50 6.80 1.83 ns 2.26 ns 0.36
ANEINDN (T.) 5.98 5.16 1.83 * 2.26 * 2.93
AMNATIABN (T3 4.38 3.90 1.83 * 2.26 * 4.09
uunduUsEAUBIN (nFU) 6.73 5.80 1.83* 2.26 * 3.40
uIunduUTEAUIEN (ndv) 13.30 12.20 1.83 ns 2.26 ns 1.08
TLnInen (Ju) 52.10 90.70 1.83 % 2.26 * 9.26
UADNATIVIU (TU) 59.10 93.40 1.83 * 2.26 * 8.82
RN (AN) 2.90 1.00 1.83 * 2.26 * 35.83
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N1SANYILALNAFBUUNUNINUSTUTDIVRINTUIVINSNYAT
Nmnzausan1suanuengg

Study and test of Curcuma hybrids Suitable for off-season Production

PIgTUsIA ALYy  w9E1InIen wasasas
AN gasunaY

Mr.Ronnarong Konchom?®  Ms.Vipada Sangsoy”

Ms.Montira Putivoranat¥

UNAnEe
N13ANYILALNAAD VUYL UTTUTRIVOINTUIVINTINYAT TnUzaufanITHAAUBNGY
Anfiun1slul 2559-2561 senitafeudniay —unsinu i 1saTeuAuLUY AugIdeuasinmuing
NYATLNS  FaN1sneaestnwinadeunsnanunuuTugiuTeansdvINsinya sl zaulung
a D < & Ao i v €
Hanuenge lnelivaenigeaisadus NlANNEINWELET 60 ANY LABNITINUNUNTNARBILUY CRD
WU 6 971 IRUUNUINNNANYRINIUIYINTNEAT F1UIU 4 Tug (CR33 CR141 CRA6/Untsa U7
NAEITUY) Wazienyy 3 @1eug (Undenvnd s wnua) sandu 7 aeiug nudndesidud
o = = ' c Rk ¢ o saa
AYN9DNVRIUNULGNNANTNNNMAFEUAINEN TANIENIREENINT 98 Wesidus fughiiaiug
WINgafe CR141 599a9U0AR WNUAT CRA6/UNLIA yuwvie CR33 Undedvuy uazUaindedun
wazUnuugnuanlidiuneniadedenagega A CR33 TidIuIunen 2.02 nensane Feuanmiariu
1 a o o w aa o £ a 1 v a 2 v
aealided A Neada. Auunuangnuay Tundedvuy suwwis Junfenvnn CRA5/UnSA unum
waz CR141 g uumen 1.70 1.67 1.63 1.56 1.50 uag 1.43 aansiena aua1au fatunisliviaen
WgoaLsaldud Nllanuainswemas 60 and Tnanszuliunuungnuauvia 7 aneiugesnaenuenggla
)
q

AdAty :  Unuungneas wengg)

Abstract
This study aimed to tested the production of certified cultivations of Curcuma
alismatifolia Gagnep. The greenhouse’s environmental control efficiency was tested of during
off-season cultivation at Phrae Agricultural Research and Development Center. Phrae Province,

Thailand.The experiment was carried out in  CRD design with 6 replications and 7 vareities of
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hybrid (using 4 hybrid varieties of the Department of Agriculture CR33, CR141, CR46/Big red, Boa
kreaw chompoo and 3 private species Boa kreaw kaw, Nok Kaeo, Chompoo neang), in The
fluorescent lamp intensity 60 lux. The results found that the germination percentage of the
hybrid Curcuma used to test germination There is an average germination of more than 98
percent. The highest species is CR141, followed by CR46 / Big Red, Chompoo neang, CR33, Boa
kreaw chompoo and Boa kreaw kaw. And hybrids that gave the highest number of flowers per
plot, CR33 gave 2.02 flowers per plot, which were statistically different and Boa kreaw
chompoo, Chompoo neang, Boa kreaw kaw, CR45 / Big Red, Nok Kaeo and CR141, giving the
number of flowers 1.70 1.67 1.63 1.56 1.50 and 1.43 flowers per plot.

Therefore, the use of fluorescent lamps with light intensity 60 lux, stimulating the 7
hybrid varieties of Curcuma alismatifolia Gagnep. can give off-season flowers.

Key words : C. alismatifolia hybrid  Off-season

v/ gudidouagiiannnisinensuns (Phrae Agricutural Research and Development Center)
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2002)
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U 2559-2561 4 AUEILUATHAUINITINUATUNS

o

g Wasidudausen (%)
2559 2560 2561
CM33 98 100 100
CR141 98 98 100
CRA6/Dn30* 98 100 98
Tunfevam 100 99 98
Yunaeavm 98 100 98
WY 98 98 100
UALLA 98 100 98
1y 98.28 99.28 98.8

Afduiugiivaasulud 2560-2561 Liosain CRa6 Wulsali

M15199 2 uulusieduvesUnuinagiugag q Mlgnveaeuuenggluaninlsaseu U 2559-2561
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ar Puulusey

U 2559 U 2560 U 2561

CR33 4.69a 4.71a 3.38c
CR141 4.23abc 3.95b 2.85¢
CRA6/Tn50* 4.15abc 4.25ab 5.10a
TunfeIgum 4.84a 4.52ab 4.37b
YNa81u17 3.67c 4.15ab 3.39¢
QOIRAIN 4.47ab 4.23ab 3.38c
UALLA7 3.86bc 2.81c 5.00ab
\nde a.27% 4.09* 3,92

v 15.37 12.02 14.09

LSD 0.77 057 0.64

Afduiugivaasuludl 2560-2561 Losain CRa6 Wulsain
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s TIUIUNUDHDND
U 2559 U 2560 U 2561
CR33 2.97ab 3.84a 2.86a
CR141 2.26¢ 2.85bc 1.51d
CRA6/5ni50 2.43bc 2.55¢ 1.26d
Fundervuy 3.35a 3.32ab 2.50ab
Yunderun 2.39bc 2.97bc 2.28b
YULAUS 2.18¢ 3.48bc 2.03bc
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UALLA 2.65bc 3.10ab 1.52cd
\ade 3.16* 1.99%
v 21.58 18.74 21.85
LSD 0.69 0.25

AfGuiugiivaasulud 2560-2561 Lilosain CRa6 Wulsauin
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CR33 1.48ab 3.17a 1.41a
CR141 1.31bc 2.00b 1.00c
CRA6/Unisn 1.70a 2.00b 1.00¢
Tundevuy 1.68a 2.33b 1.09bc
Yundenem 1.48ab 2.17b 1.25ab
YUY 1.13¢ 2.67ab 1.23ab
UALA? 1.00¢ 2.50ab 1.00c
\de 1.39* 2.40* 1.14*
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LSD 0.34 0.68 0.23
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CM33 12.03cd 19.29d 9.63c
CR141 20.00b 25.90c 16.58b
CRA6/5ni50 10.26cd 47.48a 40.72a
Tundeagumn 13.57c 20.20d 9.30c
Tanaenvn 9.06d 16.09e 8.31c
VLY 20.55b 19.70d 18.37b
UALLA7 27.40a 33.76b 37.38a
\ade 16.12% 26.06* 20.04*

v 19.82 7.53 15.19

LSD 3.75 2.29 3.56

AfGuiugiivaanulud 2560-2561 Liosa1n CRa6 Hulsaiin

A1TNT 6 ANUETINBNVBIUNLINAENUGHT o) Tlgnvedeuuengaludnmlsaseu U 2559-2561

f AUGITIUAEARIUINITNYATUNS
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U 2559 U 2560 U 2561
CM33 7.51b 7.15bc 6.64de
CR141 8.48a 7.78b 7.66bc
CRA6/5nk50 6:38cd 11.65a 8.56ab
Tundervun 744b 7.34bc 7.10cd
Yndeun 5.86d 6.07d 5.80e
YUY 7.13bc 7.38bc 6.02e
UALA7 7.62b 6.98c¢ 8.80a
\de 7.20% 7.76* 7.22%

v 10.06 7.06 11.87

LSD 0.85 0.64 1.01

A Huiugiivaanulud 2560-2561 Liosain CRa6 Wulsaliin
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AN 7 AN TeRenveIUnIInaeiuge 9 ilgnuaaeuuenggluaninlsuseu U 2559-2561

U AUIIBUALTRUINTNYATUNS

i AUNIN9ABN
U 2559 U 2560 U 2561
CM33 4.49b 4.25 4.50
CR141 4.96a 4.31 5.25
CRA6/5nk50 4.24b 4.18 4.16
Tunde Iy 4.44b 4.25 4.65
Yunaeum 4.26b 4.11 4.25
WA 4.33b 4.20 4.13
UALL 4.53b 4.08 5.23
1y a.47% 4.20% 4.59™
v 5.66 5.86 27.39
LSD 0.29 0:28 1.47

AfHuiugiivaasulud 2560-2561 Liosain CRa6 WulsAtti
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i UIUNAUADN

U 2559 U 2560 U 2561

CM33 23.86b 23.65b 23.35
CR141 26.33a 27.76a 27.48
CRA6/Di3n 20.98¢ 7.48¢ 18.00
Tundervuy 24.82ab 24.85b 24.10
YANaew 17.93d 20.73c¢ 17.76
YULAUS 15.42¢ 24.69b 21.03
UALL 15.60e 14.75d 19.50
1y 20.71* 20.56* 21.60™
oY 7.67 6.61 9.27

LSD 1.86 1.59 2.35
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U 2559 U 2560 U 2561

CM33 47.88ab 45.12ab 44.95
CR141 50.05a 48.67a 48.66
CRA6/Dnisn 40.98bc 39.17b 39.17
Tundevuy 46.67abc 46.17ab 46.17
Yandenvna 39.22¢ 38.50b 38.50
YUY 53.72a 51.50a 51.50
UALA? 52.72a 50.67a 50.67
\de 47.25% 45.68* 45.66™
v 13.88 15.04 15.03
LSD 7.69 8.05 8.04

A fuiugiivaanulud 2560:2561 L9991 CRa6 WHulsaiin

157991 10 I1UIUABNATIV VB INAETUgAS 9 NUgnnageuuenggluanmlsasau

U 2559-2561 @ @usﬁ‘i%’sLLazﬁwmmimWiLLwé

WugUnIN UUTUABNITIVIY
U 2559 Y 2560 U 2561
CM33 58.19ab 53.83abc 54.50ab
CR141 60.26a 57.17a 57.50a
CRa6/nisn 51.13bc 46.83¢ 47.33b
TundeIgum 56.95abc 54.83ab 54.83ab

TNALIVN 49.57¢ 48.33bc 48.17b
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B 63.75a 61.17a 60.67a
AL 63.60a 58.67a 58.67a
\de 57.63* 54.41% 54,52
v 11.06 12.46 11.94
LSD 7.47 7.95 7.63

A Huiusiinaaeulud 2560-2561 Lilosan CRA6 Hulsauin

d' o v w6 1 v &1 d' A
15199 11 Iuuiiuguyuuisiens YasUnuunaieiugeng 9 Mlanveaeuuengaluaninlsuseu

U 2559-2561 24 AUEITEUAERALINITNYATINS

g iU Eens

U 2559 U.2560 U 2561

CM33 4.28a 3.48a 3.20
CR141 3.37abc 2.20c 2.60
CRA6/Dnisn 3,00c 2.70bc 2.71
Tundervum 3:76abc 3.20ab 3.10
Yndeun 3.21bc 2.62bc 2.23
YUY 3.18bc 3.53a 3.18
UALLA7 4.12ab 2.35¢ 2.32
\nde 3.56* 2.86* 2.76"

QY 22.61 2213 29.86

LSD 0.94 0.74 0.96
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Study of Nutrient Requirement of Curcuma spp.
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J1uu 2 aneiug loud Weesel (Wnsean) wasdesse2 (ddanen) Ussiliuaudaanissinemis
AURATIATIEY UNuITLgBeenel seeen1siasyiulanisly danudeanissmlulasiau, Weanesa
wazlnunaiden 9.01, 0.75 uay 5.35 Alanfuselsmudiiu vieAndudndiusigemnsifomis winiu
12:1:7 szuzainamen daudenissiglulasiay, weanssa uaslnunadeu 3.76, 0.38 uaz 3.46
Alansuselimudiiu videAndudndiusinemsiifesns wiidu 10 : 1: 9 wagszeglndinda day
Aoan155 9 bulasiaw, Weanesa waslnuna@eu 13.11, 0.78 uag 7.76 Alansusalsnudisu niedn
Judadiusnermsiideants wiidu 17 : 1 : 10 uagUnuuiufifesne2 sseynnasyivlanisly @
AnuRessmlulasiay, Wearesa uaglnunaldeon 13.03, 0.73 wag 6.00 Alansuselinudiu vie
Anidudadiusinemsiidesns 18 1: 8 szevaitenen Janudesnissiglulasioy, Weanesa uas
Tnnadey 4.12 , 0.61 uazi&62?ﬂaﬂ%m&alimwmﬁwﬁilM%@ﬁmLﬁuﬁhdauﬁwaameiﬁﬁBQﬂwsLﬂwﬁ% 7:
1: 6 wagszaglndind Auden1seglulasiau, weanesa uaslnunad@ou 11.53 , 1.78 uag 9.81
Alansuselsnmddu vidoanludadiusinemsfideans winfu 7 : 1: 6
AENARY : UNUIN, AUABINTIEINRIMIS, U
Abstract

Study of Nutrient Requirement of Curcuma spp. The studies conducted during October
2019-September 2020 at Chiang Rai Horticultural Research Center, Chiang Rai Province. The
samples were analyzed for essential nutrients on part of a plant of recommended curcuma
varieties , Chiang Rail and Chiang Rai2. For Chiang Rai 1, nutrient proportion of nitrogen (N),
phosphorus (P) and potassium (K) for leaf growth phase is 9.01, 0.75 and 5.35 kg/rai (12: 1 : 7),
respectively, for flowering‘phase is 3.76, 0.38 and 3.46 kg/rai (10 : 1 : 9), respectively and
dormancy phase is 13.11., 0.78 and 7.76 kg/rai (17 : 1 : 10) , respectively. For Chiang Rai 2,
nutrient proportion ‘of nitrogen (N), phosphorus (P) and potassium (K) for leaf growth phase is
132.03, 0.73 and.6.00 kg/rai (18: 1 : 8), respectively, for flowering phase is 4.12 , 0.61 and 3.62
kg/rai (7 : 1 : 6), respectively and dormancy phase is 11.53 , 1.78 and 9.81 kg/rai (7 : 1 : 6),
respectively.

Key words : Curcuma, Nutrient Requirement, fertilizer

o

1/ gju&ﬁ wiveIULTB951Y (Chiang Rai Horticultural Research Center)
2/ d&in

3/ @ué’“i}’aﬁﬂmuma (Loei Horticultural Research Center)

q
ApRmuINIToISnuRY (Plant Protection Research and Development office)
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Tnunaden (K) wnat@en(Ca) uuniideon (Mg) wian (Fe) uusniila (Mn) nesuas (Cu) dned (Zn) uay
lusou (B)

o v

] =3 Y 1 a '3 wa & v 1 o ) { a
4.u'namﬂaﬂmummumamamamswmmammLUENmu lﬂLLﬂ ANAULTUNTA-ANY (pH) Uunu

9 Y

LY

§1ng (OM) Weavesa (P) Tnunaideu (K) wpai@ou (Ca) wuniideou (Mg) wan (Fe) wusnaila (Mn)

9

dun3
NowAd (Cu) dngd (Zn) waz lusau (B)
5. tufinimdnaandnseiiui
6.U58uANNABINITEINE M TIA Ayt Ui UNa AT IE T Tan Ugn
sualvimiinuiaiegn=A (ns)  duthandiegne=B (n3)
USinaus1me s edld=C (%) mandediiuiei=D (nn./13)

swensngydsluiunandn Aulnain
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dhvednustasnegne 100 ndull N wihiu C ndy
dmdnudsiiedns A nfuil N wihiu C x A /100 nda
druinansnegns B n3ull N wihiu C x A /100 n$u #e
HaNAATIAUAEY D AN, N WU C x A x D x 103 / 100 / B n3u
50135 P wag K Aunaddsiagniu

nstuiinteya
1. JoyanadnsgvivTinusnemsiuly aen g
2. HanARs U

o A =

3. USinasmemsusiassngaydeluiunandn

a A

- 181 BUAUABUAAIAY 2562 Fugaiiouniueng 2563

q

a fa v A =
- #@07UN @JUEJ'JR]EJW%?"JULGUENTWEI

NAN13IBUATBAUTIENE
Y 1 v o ¢ v ¢ o o v vy 1A o/
Numegaly, pen wagiiugunuuRugeue 99w 2 aeiug lawn Weeset (dnsean)
wazdeese2 (Wdnnen) Uluimsgiusunasigemsiudiunie wui Unuaniudidessiel d@mu

vodlu AUsuusglulasiau 3.25 % veanesa 0.27 % waslnunaifeou 1.93 % dwvenen JUsunm

(% &

59 lulngiau 2.62 % veanasa 0.28 % _waglnunal@ou 2.39 % wazdiuvesiiug JUsumee

9 q

lulnsiau 3.31 % eavesa 0.20 % _uaslnunaTen 1.96 % (M37191,M M) uarUnIINTUSIToaT18
2 drvedly JUSunausnlulasian 3.82.9% Wearlesa 0.21 % wazlwunaldey 1.75 % d@vesnen i
USinausglulngiau 2.39 % eanasa 0.36 % uavlnuwnaieu 2.10 % wazdiuvesiiiug dUsunn
519 lulmsiau 1.76 % Heano$a 0.27 % waglwumadon 1.50 % (115191,010912)

1NAISYTLEUATINABINITFINDIMITANUNATLATIEN WU UNUNINUGTE99181 Te8EnIs
WigAulansly fenuseanissinlulasay, weanesa uwaglnuva@ey 9.01, 0.75 uag 5.35 Alansy
solsnuandu vieAnidudadiusinemnsiideants Ao N : P K winfu 12:1: 7 szeza¥inen e
foin1ssnlulasiau, weanesa uazlnuvadeu 3.76, 0.38 uaz 3.46 Alandumslsnuainu wsenadu
dndusInesiiFesnts Ae N : P K wiidu 10 : 1 : 9 uazsvezlndind denudeanissiglulpsiay,
Woanesa waylwuna@ey 13.11, 0.78 wag 7.76 NansumslsmIuaInu ﬁaﬁmlﬂué’mﬁwﬁmamﬁﬁ
A8In1s Ao N: P 1K WU 17 1: 10 wasUnuuniugidiesss2 ssoen1sasqiulanislu da1u
o359 bulasiau, Weaneda waslnuvaley 13.03, 0.73 wag 6.00 Alansunalsnuasu visfn
\Hudndrusnemnsfifeans e N : P K wifu 18: 1: 8 sveza¥inen danudeanissinlulngiay,

Woanesa wazlnunadeon 4.12 , 0.61 uaz 3.62 AlanJuselinuaiu wieandudndiusinormsn
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U = Ll

ABIn13 Ao N: P KWiidu 7: 1: 6 uagsselndiinds Iaiuseinissiglulasiay, Weanesa uas

A a ﬂ [ 1

Tnuvaiden 11.53, 1.78 uag 9.81 Alandusielinuaiu visednludndiusinemsiidesns Ae N : P

KWNAUT7:1:6

ayunanisIveLasdaLauaLuy

v 6

Unusniugidiessel sseenisiasaulannddu danudesnissglulasiay, Weavlesa uay
Tnuva@eu 9.01, 0.75 uag 5.35 Alanfusalsmuanu wieAndudadiusinemsifonis wiiu 12 ;
1:7 sgevainmen daudeinissnlulasiau, neanesa waglnunaldoy 3.76, 0.38 wag 3.46
Alansusialsmudiu vioAnludndiusimemisidedns wiiu 10 : 1: 9 uagszeglndnng iy
Aoin1senbulasiau, weanesa wazlnuvaden 13.11, 0.78 waz 7.76 Alansusalsnudiu viofn
< v 1 Ay [ v A a a =)
Judndinsne1msfidednts windu 17 : 1 10 wasUnuuniugidessne2 sseensasyiivlanislu &
AUABIN1seIRbulasau, Wearesa wazlnuvaden 13.03, 073 waz 6:00 Alansusialsnua1diu vse
a < LY A v 2 =) ¥ o
Anludndiusigemnsinesnis 18 : 1: 8 szevaianen Iaudesnisaglulasiay, Weanesa uay
Tnuvaidew 4.12 , 0.61 way 3.62 Alansusiolsnuasiv WieRndudndiusineimsiiseants windu 7
1: 6 uavsseglnaines danudesnissmlulasay, eawesa uaslnunaduy 11.53 , 1.78 uag 9.81
Alansusialsmudiu vioAnludndiusinevisiaesns widu 7:1: 6
nstwanuideluldussleiiludeyanisinuivinis weinluldlunisaienenninug was

TNUNUNINER Pransuuwaziiaseldbiunneasnsdmiuugnidenisi
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11519 1 USunausgemnsiudausinaquasunusnideasnegnuauiugiugi

USNus1981%15 (%)

s ey (1) ) ()
Tulpsiau (%)  Weawesa%) Twuaaidou(%)
Tu 3.25 0.27 1.93
\Wessnel Aan 2.62 0.28 2.39
fmiug 3.31 0.20 1.96
Tu 3.82 0.21 1.75
1Te99182 AaN 2.39 0.36 2.10
Vg 1.76 0.27 1.50

1=Kjeldahl method
2=Vanado molybdate

3=Atomic Absorption Spectrophotometer
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10 B Tulasiau
8 W waanaizn
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unasuuasdalauaiug

lAsaMTeuaginuIUnuuwanszdeniten1san anlunstul 2559-2563 yinisuilalam
o =] & A ' a ! o/ v & A v 6
Angiavalsnnaziuasiidamanssnusienisuanwaznsdionn  MsUsulseiugieyssloviluniseusng
wazaseaeiuglndndanuuniule suueiaulsesaudsuiuudmsundnuyuaiuengg a1u15e

aenenwmalulagdinunsnisedesviionguinunsnaiielduseleyilunisiaunmsninliiinun ey

N133IPYUALHRAININTTBNTNVINY
1. lsaniig anunsamurulsaLiednilanvnainidowuniise Ralstonia solanacearum 1ngis

Haunay lown N133nn1siu wuaiiseufUndsiuduisnsiunnssy lneneulgneudumeyisenauyu

v &Y =

9717 9M31 80:800 Alansusials kIR USA8TITU BS-DOA 180 nauru BS-DOA 114 8m51 50 nSusa

]

L% s U A

11 20 8ns nadelansamieTidaaiiy snsuReIfunIsuIiIiug Usuins 50 1aansdesu nniiou
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U3TaIYNU

NANTIUN 1 N13IANITLIATIEIVDIUNULLAENTTLILALITNAUNAIY
1.1 MmslgiEnsdnmsiusiuiumsiduuaiiseujindlunisatunulsaiieiveaunusn

1.2 msdanislsaieivesuyuanuaznszidedlngIonasnany

ainFun ladaaiana Anen vewinBar gswne a1 2553, msmuaslsafiiifinanuuadise
vosUunlaiFonuafiaufing. menunansiteusysnd 2553, drinideiaunmseine
i NIUININTNEYAT NTENTINNYATUAZANNTAL. W1 2461-2480.

10191 vewindas uay Uiad auiyad. 2537. Unuun. ndns. 67(5): 415-419.

pInsIn Wewded uar aigun TadeaSana. 2552, nsdanislsaifieavesdnfiinatnidouuadise.

v W

189UNANUITBTOUAN 2552, F117NIT8WALINITOITNVINY ASUIVINATNEAT NTENTINNEAT
LAYANNTAL. YUN 163-168.

Baker, K.F. and R.J. Cook. 1974. Biological control of soil-borne pathogens. W.H. Freeman and
Co., San Francisco. 433 p.

Celino, M.S. and D. Gotllieb. 1952. Control of bacterial-wilt of tomato by Bacillus polymyxa.
Phytopathology. 42: 4. (Abstract).

Elphinstone, J.G. and P. Aley. 1993. Integrated control of bacterial wilt of potato in the warm
tropic of Peru, pp. 276-283.In G.L. Hartman and A.C. Hayward (eds.). Bacterial wilt.
Proceeding of an International Conference held at Kaohsiung, Taiwan.

Hayward, A.C. 1964. Characteristics of Pseudomonas solanacearum. J. App. Bacteriol. 27: 265-
277.

Karuna, K., AN/A. Khan and M. R. Ravikumar. 1997. Potential of biocontrol agent in the
management of bacterial wilt of Tomato caused by Ralstonia solanacearum.
Proceedings of the 2" International Bacterial Wilt Symposium, Guadeloupe 22-27 June,
1997.

Sanaina, V., V. Kishore and G.S. Shekhawat. 1997. Biocontrol of bacterial wilt of potato by
avirulent mutants of Ralstonia solanacearum and other Bactria. Proceedings of the 2™
International Bacterial Wilt Symposium, Guadeloupe 22-27 June, 1997.

Thaveechai, N., W. Kositratana, V. Phuntumart, C. Leksomboon and P. Khongplean. 1997.
Management of bacterial wilt of tomato, pp. 397-407. In E.M. Libas (ed.). Collaborative
vegetable research in Southeast Asia. Proseeding of the AVNET Il Final Workshop,
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Bangkok, Thailand.

nanssud 2 nsianslsaluluduazlugavasunuuiuasnsziied
2.1 msldasfumdalsaluluduazlugaunuuniinainiasn Acremonium sp. 1ae@a35
515WNY AaYRS, iruns vieas, AsedTsa WaInia, eAsud augvis wa go1une .

2554. M3finwdenanvelsalulndluanvesdyuunyvii 342-346 @i 1 Iy ey

o

HA1UATY UseinU 2554. din3deimuiIn1sonsnuIie nsuIYININYns ATLNN.

Teusy nse3. 2544. lsavasunuan nseled awan. wih 57-67 lu eilelsaldnanliuseaiu

=

waznsUeaiumdn. nodlsAivlaraddiineg) NTUIVINITNLAT NFLANC.

4

a1 newindas wag Wiand avlyad. 2537. Unuun. ndns. 67(5):415-419.

q

Mahadtanapuk, S., M. Sanguansermsri, R.W. Cutler, V. Sardsud and S.
Anuntalabhochai. 2007. Control of anthracnose caused by Colletotrichum
musae on Curcuma alismatifolia Gagnep. using antagonistic Bacillus spp. Am. J.

Agric. Biol. Sci. 2 : 54-61.

2.2 mstasfuiidnlsaluluduazlugaunuuniinainest Acremonium sp. lagldansannan

=

Ny

N3 INMTNYAT. 2545, nERsATvinzaudmIuUnuu. nsenTununsiavannsal Tsaum

4 | o v a ¢ o 4 Y

YYNAVNSANSINEATIUTTINAlNY $7ie. Fudasan 1. 20 v,

il MU uagasni aeseena. 2548, maunsszuakazn1sdesiundelsalulmiuagly
UL (Curcuma alismatifolia Gagnep) Thai Agricultural Research Journal Vol
23 No.3 Sep.-Dec. 2005. p241 - 251.

Teusy lnseS. 2544. lsavesuyuan nswidey awan. win 57-67 Tu allelsaldnenldiuseduuas
mytesiumda. nedlsaNvuazadadIneT NTUIWINITNLAT NTIVNI.

VAUINT 71AAT 515N A1ayns aA5vd augns wavsed WwTgyanng. 2547, N1svadey
UszAnsnmaesansainaniiviieniuaulsamnasavesnaigliiananing. s1e1u
HAWITEUTEINT W.A.2547 LEuil 2. dnIdeiauinsensnuiig nsudeInsnYes.

1 1037 - 1049.
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snsTing nayas. 2540, wavesansatenfituwisfifsederannglsaueuunsaluares
11¥3129 (Colletotrichum gloeosporioides (Penz.) Sacc.). neninus sy,
WTINYNENYATAENT NTANNCI. 85 Wi,

515VNE ANAUNS, IAUINS YiFAs, NseIssa Wawinia, oAty amq‘wé WA @5711e a4 U,
2554. maAnwdesrawelselulvillugnuesyun. senusamAteuszad 2554
it 1. dnimideimunnmseninuiis nsfvinanues, wih 342-346.

T fuvag i Bunsduns e ausseu wavdssiiosw udues. 2540. nsldansarinan
fiursdinlunismunulsanenidos. Meunauised we. 2500 nueuidelse
fuinliinenuwazliUseiu. nedsaiivwayyadvinel. NsIMBNYAS. U. 49-64.

s Fansiag. 2545, gaustU1Un. Anzndvmans, inminededednd. 172 u,

W auaseu een Auvas Yselnes Avindlnsiu uasUsviioses udoes. 2536. natosans
aﬁ’mmﬂﬁﬂjw%ﬁmamimﬁ@Lﬁ‘tﬂmaqL%aiw Colletotrichum gloeosporioides &)
TsAuauunsaluauasidiosromon. TenuNaAde wa. 2536 ndunuivelila. nos
lsmiiuazaa I7INeN. NTRYINSNLAT W. 27-38.

A0 ewindas uastiiaind quiyad. 2537. Unuan. ndns. 67(5):415-419.

Tuh newauius Lones Tauuiug wasamd giennanuui. 2541, ayulwsluauasy.

driiniiu WA e, 295 .

Aifiss 2indvs. 2507, UssBvBamwesansataerumniivanulnslunssudsnmsiaiauivle
U8B Erwinia carotovora subsp. carotovora L%aaWLMQISﬂLﬂWLaSGUmﬁﬂ. AINYIEAT
ALLEn 2: 72-81.

a5&nwal wnanfiey. 2545, dafunensemearsataaniivayulnslve. drfneumnsgiu
WARATT gavings (e ans) : U 28 atuil 325 nange 2545, 1t 1-6.

33301 drane uasUsudiesrs Auderd. 2537, navesidiuvewssmenniiglunistiestu
Manlsarpsiain. wnaisisderusenaunisuseyadunisusednl 2538 anduide
flvanu guiideiivenudiasiny Suil 13-17 quaius 2537 o Tsausuiisa 9.9un.

33301 dRans. 2539, naveniTumenszmeanilunmstestuidalsavasiiofin Ineans
anuideiiveaiu 12: 76-83.

43070 Ae13uzNa. 2545. lsavesUnuaniaznisdesiunidn. wnasivinis. augidefivaiy
Weese aontuddenaiy nsdvnsnens. 61 wi.

waranel Famas. 2539. mstlesiuindnlsafivlagldayulng. damslsafivuazaatinen. 6(2) :
32-34. dninideiauntadumandnmsnsinens. 2549, lonansivnms 13es ansarin

A A o A
QWﬂWﬂLW@ﬂ?UF’]Nﬂ@EW%
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2.3 m3danislsaluludivazlugavasunuunlagdsanssusiuiuldarslosiunidnlsaiy

VIFIUINS 9iAAS, 5159nY Nayes, a5750A a Ul wazalniun lagaasayna. 2556. nageulszansam
vasanstesiumdnlsanylunsauaulsalulndluge. MenuranuIfedsydnd 2556. dr1inide
WAINNTISNUITY NTUIYINTNYAT NTLNTINNYATUAZENNTAL,

gonne o U, glu Wideduns waginim mewinBa. 2556. neaeulssansnmuesanslesiumin

Lsafiglunisaivaulsalulusivasluge. sreaunanuidedsednl 2556. Audideivaiudess

NSUIYINITAWAT NIENTILNEATUAZENNTAL

NANTTUN 3 ATIANTTUNAIANFUNUNVBIUNUAUALNTLRE

3.1 NFIANTTUNAIANFUNUU MU UNHUHE 1Y
ey widnadng 2538 uuasnglinenldussAuvesUsenalne tonansusednl 2538 nsaivng

WNEAT . NSENTINNUASHALEANNT! 148 U.

Ranssuil 4 msuSuussRusuunuasnsziden

4.1 57U A Suun wazUszfiuauAndewugnssuRiTnguuyuaznsniea

finila 9101 ¥u393], onatsIns ei3atad hagdunun gas3usnnn. 2539, msAnwdulasTuleuvesiiy
naunszdelne 17 viia, wee-93. Jussnumsdseginnslinenlivssduuisnd adafl 2.
NN : EUNNUANEATIUNTTIVUUIIVIA.

q93%v 1550dlnslaan. 2539. Unuunuaznszlenlinenldussau. ngamne : dinfiusiinukasain. 128 u.

Kai Larsen and Supee Saksuwan Larsen, 2006. Gingers of Thailand. Queen Sirikit Botanic Garden.
The Botanical Garden Organization. Thailand. 184 pp.

Valeton, T.H. 1918. New notes on the Zingiberaceae of Java and Malaya. Bull. Jard Bot.
Buitenzorg Ser. 2,27: 1-81.

4.2 AndanuazUsziliuunuungnuauaisnuinunmusalsaiedniinananuaiise

g59us Inssna. 2557. nsUfuugeiugnaield. Tuenansuseneuniseusy 3esnsusuugeiuglinen.

) =

Ui 15-17 n3nga 2557. AudITenivaudesy anduidenvaiu nsudvinisinens. 53 wi.

o

o5y loses alngun ladnasuna ensdnd Weulveas wagdnian vewind. 2544. n13AIUAY
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