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Abstract

The aim of the study was to determine the research and development of seed
production technology to increase seed yield, seed quality and reduce the production cost, and
to prolong seed longevity, during 2015-202 1. This project was co-operated within the
Department of Agriculture. The study infers that production technology increases seed yield in
the legume family, maize, sesame, oil palm, cassava; vegetable seeds. The use of integrated
disease management principles and strategies in terms of protection invasion and treatment or
elimination of disease has begun to appear to control the spread of the disease until it is
damaged. Seeds disinfection and inducing disease resistance of soybeans in order to prevent,
reduce and eliminate pathogens both in the field and during storage for maximum disease
management efficiency. By conducting research and development of economically important
disease management technologies in the production of soybean seeds with three main
methods, namely, the use of fungicides. physical methods and biological methods. The
solutions for labor shortage in seed production by developing agricultural machinery, for
instance, soybean seed production, using a 50-horsepower tractor to prepare the plot, planted
by a sowing machine. Use the tractor-mounted sprayer to spray pesticide, shorten the working
time Reduce the risk of operators in spraying agricultural chemicals. and reduce the production
cost. In the process of harvesting, the soybean seed yield was harvested using a combined
harvester. The prototype of a rubber-wheeled hullerswas found, it takes a faster time to hull
peanut pods than manual labor without affecting seed quality. The prototype of the peanut
and corn seed sheller with a cleaning system was obtained without affecting seed quality.
Prototype of soybean seed vigor test method in a laboratory by accelerated aging method

ready to transfer.
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Abstract

Research and development on seed technology project focused on three objectives.
First, research and development on seed production technology to increase seed yield, seed
quality and reduce production cost. Second, research and development on seed processing to
increase seed quality also prolong seed storage lifetime. Third, develop seed production data
system to escalate the efficient of seed production. This project was:co-operated with Seed
Research and Development Division, Filed and Renewable Energy Crops Research Institute,
Horticultural Research Institute and Office of Agricultural and Development Region 1 and 5.
Seeds for support the food security such as legume family,.maize, sesame, oil palm, cassava;
vegetable seeds and economical seeds were used in this-project during 2015-2021. Two main
activities: research and development on seed production and seed post-harvest technology and
seed enhancement with 52 experiments were implemented. The results were transferred the
knowledge to ag-extension officers, farmers. To encourage farmers learning, filed demonstration
on good seed production practices were set up. Afterwards, farmers having the secured food

and occupation while communities having welfare, increasing income and good quality of life.
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Abstract

Soybean seed production often had problems with plant diseases. The major diseases in
seed production were purple seed disease caused by Cercospora kikuchii and Phomopsis seed
decay caused Phomopsis sp.. At least 20 percent of the yield was lost, labor wasted and the
cost of seed production was increased. Therefore, the use of integrated disease management
principles and strategies in terms of protection invasion and treatment or elimination of disease
that has begun to appear to control the spread of the disease until ‘it-is damaged. Seeds
disinfection and inducing disease resistance of soybeans in order to prevent, reduce and
eliminate pathogens both in the field and during storage for maximum’ disease management
efficiency. By conducting research and development of economically important disease
management technologies in the production of soybean seeds with three main methods,
namely, the use of fungicides. physical methods and biological methods.

The study of the efficiency of purple seed stain disease fungicide in greenhouse
condition found that seed mixing before planting with-50% WP Captan at 50 ¢ / 20 | of water
and spraying Propiconazole + Difenoconazole 15% + 15% EC at 10 cc / 20 | of water had the
lowest of purple seed disease was 0.33 percent. While in experimental field was found that
Propiconazole + Difenoconazole 15% + 15% EC was sprayed at 10 cc per 20 liters of water had
the lowest percentage of purple seed disease was 4.75 percent. In addition, the most effective
fungicides were Carbendazim, Thiophanate-methyl, Difenoconazole and Mancozeb, were highly
effective in inhibiting of Phomopsis sp. growth (100%) at laboratory test.

The study on physical method using UVC light for controlling seed-borne of soybean
was conducted. t-was found that UVC light could be inhibit Aspergillus flavus and Aspergillus
niger when exposed to UVC light more than 10 min, whereas UVC was not able to control
Cercospora kikuchii, Phomopsis sp. and Cladosporium sp. However, UVC had no effect to
reduce seed quality such as germination and vigor.

The study of plant extracts for controlling seed-borne of soybean was investigated. It
was found that crude extraction from Eugenia caryophyllus and Alpinia galangal showed a high
effect on inhibition of growth to 100%. Both plant extracts were tested by Contact
bioautography method and found that the chemical being on Rf 0.17-0.42 showed antifungal
activity and were terpenoid group. The extract of Eugenia caryophyllus which consisted of
eugenol as active compound was chosen to formulate to be finished product because %yield
of crude extract was more than Alpinia galangal. Five extract methods of oil clove (maceration
with hexane, maceration with ethanol, ultrasonic with hexane, ultrasonic with ethanol and
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hydro-distillation) were compared. The results showed that hydro-distillation method was the
most effective. Three finished products of clove oil in the form of emulsifiable concentrate (EC)
were formulated. It was found that formula B (rate 2-2.5 g¢/kg) could inhibit the growth of
Cercospora kikuchii in range 93.60-93.72% which were not significantly different from
carbendazim (rate 2 g¢/kg). The stability test of the formulas was also studied at 54°C for 14
days, the result indicated that the products still be stable. Eugenol being an active compound
was isolated from the clove oil with hexane and 10% ethyl acetate/hexane as mobile phase,
flow rate 35 mL/min. The purity is more than 99%. A crude extract of clove was used to
develop a product suitable for use in soybean seed production. To make an emulsifiable
concentration, clove oil crude extract was supplemented with 40 percent w/w dressed soybean
seeds. Clove oil, with an EC of 40% w/w at 53.57 ¢ per kg of seeds, was found to be the best
choice for seed dressing because it had no influence on seed germination and had the best
control of fungal infection in soybean seeds (4%). When tested in greenhouse where C. kikuchii
was inoculated, spraying with clove oil EC 40% w/w at the rate of 50 ml'per 10 liters of water,
had a disease control rate and did not affect the germination percentage and seed vigor.

The study of biocontrol method by antagonist microorganism for controlling Cercospora
Kikuchii caused purple seed stain and Phomopsis sp. caused Phomopsis seed decay for
importance economic disease of soybean seed production. It was found that isolates PSL 49
could be suppressed the growth of both C. kikuchii-and Phomopsis sp.. The identification of
isolate PSL49 by morphology biochemical test and carbohydrate utilization by APl 50 CHB it was
Bacillus subtilis. This species is tested efficacy in the green house by various methods, such as
soaking before planting, put in the soil before planting and spray on the soybean leaves. The
results showed that the antagonistic spraying process at seedling stage V1 showed 41%
infection of C. kikuchii, compared with control (51.5% infection), it was suitable to applied to
spraying to control the fungus in‘soybean seed production field.

The effectiveness of bioactive elicitors in the expression of PR-genes that can stimulate
disease resistance. in soybeans such as methyl jasmonate and ethyl acetate for spraying
soybean in the Rl stage of growth in greenhouse condition. It was found that the concentration
of 90 ppm methyl jasmonate was able to increase the expression of the PR4 gene by up to 3.14
times and could be reduced infected of Cercospora kikuchii about 80%. while ethyl acetate
concentration of 6,000 ppm can increase the level of gene expression PR10 by up to 7.38 times,

but does not promote expression of PR4.
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Phomopsis longicolla finasionmn 1 uay NaNARYDIAInFes Tneflsrsauinudndivdesign
Phomopsis w3l Fusarium Wvhadteyilwlunsunmn e IiﬁUiNWMﬂiﬂl‘UNuaﬁiuﬁﬂﬂ’mLLﬁvEJﬂ‘V]’]
Tndndundesitldiiddnaisniiung uanmnuiﬂﬁmuiummaawgﬂmmaimEJLSUa Phomopsis
longicolla wag Cercospora kikuchit azfinsiUasunlasiassadneiladtuvedusiiu Jddudiniosasd
lUshAusgnalgyiin saute globulins ﬁﬁiﬂiaumé’ﬂazauag 2 ¥9im A glycinins wag conglycinins
Tnssa$uuazanauiAveslUsfundas nguiinuuandiulasddiuisdesiuunavedulasiou
uaziuedu waeildauneatostuauanifvonudadundeduduiildvhoims sy arunsoly
msazane Prgamniifvenzanlunisanazney uazannmuds Tunisdrvessansenudemdniusly
FrunmnazaImenvesiund feenuilumssdaudatugdundes madviharsuliveaie
fuindudsddyuinilesniinadenisenvesudnfianasedrsfidoddy Wesiamisarilifa
proteolysis Twwdanviuwdauay cotyledons Fuluameliiinuaniin
nsdanslsaiiieanfusdaiusi ingusvasdiletiosiulilndelsaiinounfusdaiusduiing
WigarmMadhatgauna I Aalsaiuitluwlasgn Tnenalnveisnisdanisisaildasiing
somsvhaneviesndelsaiunndratusently 33dan1sTsaunansaitidunisandiuiudelsadidiegu
wAnug U'%nmt,ﬂfal,@"aﬁauuﬁaLuﬁmﬂ’uﬁj UNsaAsresnsdanslsrazindndevns il wdnsonie
vuzfidelsnaiyiuin nisnAslunisdanislsaduasdiansliiimengrunevienisussgndionisnig
n19333n81 nean wasediuildlunisdudelsandedestundaiugainnisidivaisvedlsa
UsyAnBamvesisnavaniaziuegifuinieailefild msdanistumdaiug Wunsuszgndlduinsms
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A9 Lﬁaamms‘duLﬁausumﬁmgﬁ%umé‘mﬁui Tnetnfagmaneis msldarstidaden WAgNAuLER
\ioglTeuiafidu seed-borme e soil-borne uaﬂmﬂﬁﬁqwuwaﬁq3§MWQﬂwaﬂwwdﬁqq U N15UD
wanannuan Msudwintuansazane lWudu nMsdnnsiuwdaiuganusadanquainingussasinisly
91U 1y n1sfdade vanefnisindeiifnundumdn Tnsnisihinalesvesdeniognislusde iwu
adesiinsluudeniudaviadodowda nsmuauiiivssanininasldaaiaimiadosviindy
s Wesdenflegmelu mavihanedefiimdamnedinmsiaiedefifauuinwde viefing
Juideuvuitufinvesudn dmsunismueuiiivssaninmannsaliiBnnaivinai lugluuudu
asazany videveavad nstestulwdniug finguszasdlunsdunsesudniug iletestuudauazsiu
ndnidelufufienadvharewaiusieuiiudaiugazson uiegnlsfnnuldanasaldisnslads
silneuaurierdnmaddsaaunsaifaldlunnduneunisude fsfumndinsldudnnsdansisaia
LuUHaNNaEuTNEnagndineg Tuiveanistlesiu msyngnneuflaziinnisidiviiany uagnisinw
viderdnlsafizuusngliiiu iemuauliliiinsunsszuinauinaudsweld 3 aduumed
hagiiussAvsnmgeaalunisdanislsalusdeiug fdunafedidnwnssitag Wethldluud
aztunouvasnmAnwaAniugliiasdunmsianaudaiuglfunainde nisduaiuninaiyuasdn
ihlimdosinuniulsa naoaaunsdanislsandamsifuifsuadluszwinnmaiiusnuiudaiugia
wides iletlesiu anuazidaiferiluasgnuarserinafudnuidiolwiiussansnmlunisdnmslse
GG

QUszaAvaLlATINIg

Wieideuazimuimaluladnsmueulsaluivamwdnmdaiusuazlsanfnnfuwdaiugesig
wnzaudmiunsenseRuaun L aaiusuagifmananlasanaudevneainlsadi

s21U8U3573y

gy a

i < v v & X Y ¢ o
nmeae 1 Anwraseanguslualsainnundidnen wlun1sdudadas cercospora kikuchii WaLERAFNTAIUIANG

o

iiveArufuAunWluN IR HERART

Sunawdl 1 Msafinneuaniimzdsequesialunstiudateos cercospora kikuchi

1.1 ﬁﬂmmiaﬁwmumﬂﬁﬁjLLazﬁauﬁiNﬂmaqﬁmﬁmmzaﬂumsé’fné’?&ﬁam Cercospora kikuchii VLEMSLEBTD POA
2UKUATTNIAROILUY Completely Randomized Design (CRD) $113 4 81 23 3333 Usgnoudae o1msides

SeTiauseasataveuanity 20 ¥ia liun nssween nsziiien nung viiutu ¥ 39 wiesne szioulng d1mg

nzladvon lutfesui Tuhnes Tuusdnii luazen Waendeaa Ina Tt wislva sulelne sulsema finy

\NUU 6.25 me/mL, carbendazim (positive control), LONUBA (blank) wazomsiasade poa liivansaiidosturidnde

91 (negative control) ﬁdﬁl

1 W38NAITANANLIVIINAIDEIINY 20 Y1 ammwammm 40 oernwailed uauazduimiingaogns ade
fetefiudeivhavansienuea Tusns 20% wa $1uau 3 ade eieesdansileila wdnsesezBensaenszay
N3091U03 1 mﬂuummiaxawﬂé’lﬂamﬂsmmm&JLmaqnauszmaLLUMguﬂwaimanQpﬂWﬂ (rotary evaporator)

2. yedevasataneuaIniiy 20 ¥ialunssudulien Cercospora kikuchi LB INIHBNITE PDA LSBT JEHGH
f?ha&mLuﬁmﬂ’uﬁ:ﬁ"amﬁaqmmmmL%amﬁammﬁumﬁwﬁuﬁjﬁwﬁ%' Blotter method uan 7 Yu Weasuimuniuadn
ftugfudonnasamiton cercospora kikuchii fiRnufuidaiusnelindesganssa

3. thansatavetuvesiten 20 ¥iln Tudns 6.25 mg/mL maauﬂix%w%mwLﬁaaé]’ﬂumﬁé’ué‘?ﬂﬂﬁﬁ%ig@dm%q
{891 Cercospora kikuchil UEIMNSIAENITD PDA ffuﬁﬂmmmLﬁumquéﬂmwawﬁa wazAaesidudmssudaden
Cercospora kikuchii LLazﬁmLﬁaﬂﬁﬂiﬁﬁ@ﬁﬂﬂUﬁﬁg%%NWﬂﬁqﬂ 3 9finlUannnana8 35 Column chromatography YEALFHIYIN
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avanewiinmae Liun hexane, chloroform, methanol ANIEIRY WaLAUANSTLEAINATYE (fraction) nagumstuutes
Cercospora kikuchii Uumﬂmil,gﬂm%@ PDA Tusns 2.50 me/mL
thansataduiiannsosudados cercospora kikuchii 1A 91 (hexane), NTUNgG (hexane), NTUNgG (chloroformd),
N1UNG (chloroform2) snenansinemalinfiuead Iaelduri TLC silica gel 60 F254 WaNaNTMIe T N1ATDUIAT (mobile
phase) hexane : ethyl acetate (9:1v/A) WULa7 5 w9 317w 2 Wy dhusiufanan? Tunnaouuwdes Cercospora kikuchii
8735 Contact bicautography (Dewanjee et al., 2014) Lﬁamﬁmmia (Re) maqmiaaﬂqwé (active substance) LLaszmwﬁq
ﬁLUigﬂj’WmMﬂﬁaU p-anisaldehyde/sulfuric acid
1.2 ﬁﬂiﬂwﬁmaﬂﬂqmﬁaaﬂqmé‘lmﬁ%ﬂWi‘mmaaUmawaﬂwmﬁmaﬁwmmaau
hansafndufiaimisndudatios cercospora kikuchi THA 91 (hexane), N1UNgG (hexane), NTUNG(chloroform1),
NUNG (chloroform2) AN 2.3 WIMAARUNGUATANY TAgTBn1angnuadl
- NAADUANINAUTAAIABEA (alkaloids), NauNaLIUBEA (flavonoids), NauNUBARAEINUTY (Phenol and Tannin), NA
ug Ui (Saponin), NauNesUUBYn Uaviafesesn uwavnauaisiulawmsn
Sumeut 2 Anwiiensataansatameruimulundnsios uasnaaoulsyansnmuansndifiosiuasnsinisly
2.1 ﬁmﬁﬁ%miaﬁ’mﬁfwﬁumuwg $1uu 5 N3N wail
1. 1194 (maceration) 8751 10% (w/v) T hexane Wutaan 2 $3lus wdsemediazaseandisnioinsy
sEmewuunluNeldanyINTA (rotary evaporator)
2. 115U (maceration) 89571 109% (wiv) Twenivea \unan 2 $9lue wd1szimesvnazaseendiensondu
szmmwwgumﬂﬁqmmmﬂ (rotary evaporator)
3. Msduaziiewsiend ultrasonic §751 10% W) Tu hexane \uan 2 alus whsewesvhazaiseensie
Lﬂ%aﬂﬂgu%mﬂLLUUM@;UQWEJI&]I@@QJJWMF] (rotary evaporator)
4. nsduazifiousiendu utrasonic 8951 10% (wad Tutenmeadunan 2 ks udisumedvhazaween
cs’haLﬂ%lama"‘mzmaLmeuﬂflsﬂé’qagmfm’m (rotary evaporator)
5. MsNaWEIETA (hydro-distillation) §751 10% (wA) luraan & lus
Tuiindmiinansafnmeny wasinsziUianal Eugenol Tuansafameny #e GC-MS (Athar et al, 2013)
2.2 ﬁﬂiﬁ’]ﬂi%ﬁ%%ﬂ’lwwﬁﬁlﬁmsﬁﬁ’lL%f\]'g‘Uﬁ]’]ﬂ‘lqj’lﬂuﬂWUWQIUﬂﬁEQJJUéjﬂﬂ’ﬁLQ%EyJL@UIWUENL%E]S’] Cercospora kikuchii U815
Aeaide PoA WilaruasnsInnsTy

INUHNUNIINAABILLUYU Completely. Randomized Design (CRD) U 4 91 18 AFIUID Usynaume

N391357 1 wan oS asuamiaiunmungans A erudududidu 050 me/mL
551337 2 NﬁmﬁmﬁﬁwL%ﬁ]gﬂmﬂﬁwﬁumquqm A AVIANTUILTY 1.00 mg/mL
351337 3 Nﬁmﬁm%ﬁwL“%f\]gﬂmﬂﬁwﬁumquqm A AMUANTUILTY 1.50 mg/mL
351357 4 NﬁmﬁmsﬁﬁwL%ﬁ]gﬂmﬂﬁwﬁumquqm A AVIANTUTLTY 2,00 mg/mL
1551357 5 AR “msﬁﬁﬁagﬂmmfwﬁumquqm A AVIATNTUILTY 2.50 mg/mL
n551359 6 wanAusiAISIgUTIMisunUNgges B Attty 5.00 mymL
n3513591 7 wanAuiAISIgUTIMisunungges B Attty 100 mymL
n351357 8 wanAuiAISIgUTIMisunUNgges B Attty 150 mymL
n5513591 9 wanAuiAISIgUTIMisunUNgges B Attty 200 myml
351357 10 NémﬁmsﬁﬁwL%ﬁ]gﬁmmfwﬁumquqm B ANUUNTULNTY 2.50 mg/mL
351357 11 NémﬁmsﬁﬁwL%ﬁ]gﬁmmfwﬁumquqm C ANUTNTUAINTY 5.00 mg/mL
351357 12 NémﬁmsﬁﬁwL%ﬁ]gﬁmmfwﬁumquqm C ANUANTUAINTY 1.00 me/mL
351357 13 NémﬁmsﬁﬁwL%ﬁ]gﬁmmfwﬁumquqm C ANUANTUAINTY 1.50 me/mL
51357 14 mamﬁm%ﬁﬁL%ﬁ]gﬂmmfwﬁumqugm C AMILTUALTY 2.00 mg/mL
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333357 15 HanfusidnSagUTINidunugans ¢ avnududududu 2.50 mymt

N334357 16 drunangnsTlaifuniuniung (blank)
N3N 17 carbendazim (positive control)
N34 18 1UIN&AU (negative control)

o

1. wsgunanfnsid 15U ntiunIung gns Emulsifiable Concentrate (EC) $1W3U 3 @n1s Aail

<

pstausiaLSgUaRsT 1 (A) Aty 20% vesinsiuniumg Tu TWEEN 20 uay SPANSO

Y Y

D)

- A
[ 4 I3

pfausiaN3gUgRsT 2 (B) Anudiudu 40% vesthsiuntumg Tu TWEEN 20 uaz SPANSO

Y Y

- W

> Db

L <

wanfusidgagugnsil 3 Q) armududu 60% vewinduniung Tu TWEEN 20 uag SPANSO
2. AnwinsasanmvesgnInantasidsaguaniiuniung
Fumaudl 3 AnwiiatnuayTinmgiasiignimelifunnsgulumsemunuaainm
3.1 ANYIoUeNENS eugenol mﬂﬁwﬁumquﬁwm%ﬂ Flash Chromatograph
wiptununglaeisnisndudiet (hydro-distilation) a5 10% ) Wuiaand ki Anwiszuugash
avane oun Aiazane (mobile phase) LLa“é'mwehué’w‘havaw fmnzan Tnaw3guiisussiuivhazans 6 szuu
wazdnsinslvavesszuuinhazay (flow rate) i 15, 25 Uay 35 ml/min feszUUFIVinagAne System IV b anTuiin
STETRAMITANA (run time) WAL fraction Tilsnnsuenlufigatiauuiquiieinies Gc-Ms uaziaTes NMR
3.2 ﬂﬂ‘lﬂ’]’]ﬁ’aLﬂi%ﬁﬂiuﬂmﬁ’]iaaﬂq‘ﬂﬁ (eugenol) PELNALA High Performance Thin Layer Chromatography (HPTLC)
1 MudoUTEATIE eugenol TundndamidnSaguannihiuniung fMewmadia HPTLC

1.1 MANUEURUSIBNAULaLYINTIATIZN (Linearity and range)

1.2 NAABUWIUEN (Precision)

1.3 NAFBUAINYNABA (Accuracy)

1.4 WA limit of detection (LOD) k@ limit of guantitation (LOQ)

2 ﬂ’mﬂmmmwmﬁmﬁm%ﬁﬁL%aag‘dmmfwﬁumquimammaaummLsﬁmﬁuﬁuﬁuamaawﬁmﬁmsﬁ

n1sNeaasil 2 NSVAFIUGATHANAMYIIINNYRTNgVSEUEUYRT Cercospora kikuchii SwnlsALAAFAI9

v
< o

Fumaudi 1 nsmareugnIHAnSasIIN TRV USaToT Cercospora kikuchi @i laEninslusdaiugi
\Wifiod
TNUNLMTNARBILUY Completely Randomized Design (CRD) $1u2u 4 61 8 n33133

N353 1 graandusiaInasataveunIuNg Sei 1

N3R5 2 gmanandnsianasataveunung Sa3il 2

N33A57 3 gmanAnSusianasataveunuNg §n91i 3

N354T 4 gmswAnAusianansataveunuNg Sn3il 4

553357 5 asmsiuundu Sas 2 nSu/Alandu (positive control)

591937 6 1hndu (negative control)

Lmsmmiaﬂwmumuwamqmawaﬂiumismemlfuam Cercospora kikuchii mmmmwmwmmuamm
ansafamenununglunissudaten cercospora kikuchi Uumaﬂwuﬁmmam mammmmuamaaammamm%mﬂ
miaﬂwmumuwaﬂmmﬂma 2 $1uau 4 $n91 Wisuidteusuansdudadenasiuumay wasthndu wegnudariug
Sndosiitulsaudndinmmunssys Taswdlidndumdosngniadifuarsatinaui uduniwdaeenunddlius
afvlufisy iuldndesmanafiniialy 24 $2lus dueshandaiusiaviesiilinnuiaznssiBuanaefiduia
IONINATEIL UaEATIIVTeTTRmINAULERTLEHITE Blotter method LWULIAN 7 $u n33uTBay 4 41 $1ag 100 whn
Fumeudl 2 mavedeugnanantasiniinfiigriiusaten cercospora kikuchi awlsaidndiadlulsadounnaes
INLANUNITNAADILUY Completely Randomized Design (CRD ) 41UU 4 SZEJJ’I 6 NI5UTD Usznaumiy

N33R 1 %ﬁumqu 409% wiw EC 89131 20 Ml 10 L
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N931337 2 Yhsun1ung 40% ww EC 8051 50 miAi1 10 L
N331357 3 Ysun1ung 40% ww EC §051 100 mUah 10 L
n331387 4 dhifuniumg 0% ww EC §751 200 muai 10 1
553357 5 asmsiuunTu Sas1 2 N3/ Alandu (positive control)
550357 6 ﬁlﬁﬂélju (negative control)

1. UgndmdedlunsyashulsaSeunaass nssiSas 10 nseans viseansensas 3 Wwile vdwnugn 7 Su
viuasaidestuidauiasiuuouaed iy sounenduimvdedindenszonar 2 du wdminsenUszana 1
duaw ladewnilgns 12-24-12 8931 25 Alansudsals vinnsnuasaiauazasaiinunisls uasquasnwiwlawmny
Auurihvesnsiinnnnunsaudsszezifuien

2. WRouaAUeLYILARENITES Cercospora kikuchir IiiAuMUNLIuYesaUed 105 avadrefiadans ¥innns
Ugnifeuusuiundes lussey R1 (szovaonEuuiu)

3. wisuansazasvesanstaiidesiumidnlsniivuargasnansasinnmungaunssitrivasuusudamios
TneiSuriununssislussey R2 (szezoonnonidud), R3 (szeiEufAeiin), Re (szosAnilnufiin), RS (szowiFuRAnEn)
uaz R6 (swoziidaiauifiuf) s 5 ade
n1maasii 3 nsfinwmsléuagranisindnidasiifnaniumiaiug uasnadanunmesauiaiugiamaas

MUHLNTNARBILUY CRD Usznaudne 8 n33uds nssuifay 10 €1 Usrhaude

NTTUIET 1 wdeiugléFuuas uv-c unan 1 wil
NTTUIET 2 wdeiugléFuuas uv-c Wunan 5 wil
NTTUAET 3 wdeiugldFunas uv-c Wunan 10 undl
NTTUIET 4 wdeiugldFuuas uv-c Wunan 20 uif
NITAET 5 waaiuglaunas uv-c Wunan 30 U
NIIAET 6 waniuglaunas uv-c Wunan 45 wadl
NIIAET 7 waeiuglaunas uv-c Wunanzs und
nsAET 8 wdniuglailé¥unas vvc (Yaaauay)

1. Ainsavaonlnl uv-c Tugnszaniudas Ly asuuy wardudig 2 fu wdsnsdeiusiundesasenaiilsiu
Lsatsana 1 filandy Tnsmsthudafvassmenshiefiiafe 10% Clorox wu 10 Wi udrdeendethisinde 3
ﬂiﬂ u%uamﬂLL“UIUE?{’I?LL‘U’JU@BEJEIUB?L%@T]LLG]@“UH@I@LLFW Cercospora kikuchii, Phomopsis sp., Fusarium sp., Asperg/ll us
niger sty 10° avedraitoroua. ludnmamuyiinmside 1 1a./10 whn wu 2 $1lus Auudalfukduiivaonide
mmamwuﬁmaﬂmaua%maﬂwalﬂimm WV-C ANT33569) uﬂﬂumammm 25 94ALYALT YA

2. quitoghandniiugiimaes innsaidonfeiBimgdauunszniuiiu (blotter method) ehlUmguu
nsgawiulnglunsgmmmizganusen $1uan 3wy dlugnnduiivseanidelug uarmsuuudsnde (pet
dish) WUIALALHTUALENAN 9 wufwns) dindaduderndunudsadeiiviouls $1wau 10 wde/ 1 9rudsade
$1ua 4 91 $ray 1001080 ﬁwlﬂumégaﬁqmmﬁ (28:2 Darnwaiea) nelduas Nuv 12 9l adufuanudin 12
Flas wWuam 7 4 Mndudnesanesiauaziinuventeniiadyuuadanelanaes stereo microscope 1113
Suunviindosunazaianielnnass compound microscope

3. duLdaNUGINLINTERUANN IMLAATUS TiuA AIIN9DNNIATFIU (standard germination) YNTSNILLLAR
T lne 33589919550 (Between paper, BP) $1W3M 100 wEariagn v a 9 Uuluriosmzanusengamngiladu
7l 20 perwaITya szEzAT 16 Talus aduiugamall 30 ssmwalea s Falus Ussiuanuseniiony 7 Ju (1STA, 2020)
LazaTIIdouANLULT s weAnTUSlAETENN515987Y (accelerated aging test; AA test) isidnlULSsongTigaumndl 41:0.3
asmeaidoa Tudmunugamgiiuuutiunas Wunan 72 dalus maduduimsSenay 9s+2% S1uau 100 iwdnsiedn e
AsUMMUA WAAlUMNZANINeNAINIENISNAG UAIINENNINTE Y
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nsneaasd 4 megeuUstaniamansdesiuidnlsawanduadludamaes
sunauf 1 neaeulsyansamwesansiaiitlosiufdalsawdndiag anmiSounaans
ANBAUNITNAADILUU Randomized Completely Block Design (RCBD) 3 §1 $1u9u 10 N353
1. legnwdauaghinuasiefidosiuidalsauandsiag
AANAANBUYGNAIY Captan 50% WP 8031 3 N31/danug 1 Alansy
W Thiophanate —methyl 70% WP 9%51 30 ¥ 20 aas
Wi Carbendazim 50% WP 8751 10 n§/41 20 Ans
WU Azoxystrobin 25% SC 87151 5 38/111 20 A3
Wil Propiconazole 25% EC $A51 40 38/41 20 Ans
W14 Propiconazole-Difenoconazole 15%-+15% EC 051 10 #3/41 20 A
AANWAANDUUGNSIE Captan 50% WP 80131 3 nSwAudaiug 1 Alansu wazwu Azoxystrobin 25% SC 8951 5 3T/
1 20 Ans

© N o R WD

9. AANWAANBUUANAIEY Captan 50% WP 8031 3 N3W/AwAAWLE 1 Alansu uazwu Propiconazole 25% EC 031 40
&8nh 20 Ans
10. ARNINEANBUYGNFIY Captan 50% WP 8n31 3 N3U/ANARTUS 1 Alansl wagny Propiconazole+Difenoconazole
15%+15% EC 8991 10 T8/ 20 B3
thudeiugiuvdesiugiBedml e fuansenisvedlsamdndsng Ygnashunszans $1uau 10 nszansie
33035 veenwAANsEaNtay 5 Wan wianndgn 7-10 Ju uaselilasezlevlea Jestumdnuuasiuvusuangaidu
nouusndudundedliivdensyaniay 23 fu ndsinsen 20 Ju Tadeesl tnsn 12-24-12 091 25 Alandu/ls uazsinis
viuensidiaunssuisiiszezeanaeniiuil (Re) wawsvozmdaiatifiuil @e)
fumaud 2 neaeuanaidostuhdnlaamiadiiefidusansamagnnduneud 15w 3 n35A8 nedevanm
wUawnaod
UHUNITNARBILUY Randomized Completely Block Design (RCBD) 11t 5 N335 4 91
1. ldeanudauazlinuastedillosiumdalsawdnding
2. WU Carbendazim 50% WP 83110 ndi/t 20 Ans
3. Wi Propiconazole+Difenoconazole 15%+15% EC 80131 10 %%/‘13’1 20 an%
4. PANWGANEUUaNARY Captan 50% WP 851 3 N3/ANAATG 1 Alansu uagny Azoxystrobin
25% sc 8na 5 @BAh 20 &3
5. AanEAneulande Captan 50% WP 8951 3 nSW/wARg 1 Alansy wagiu
Propiconazole+Difenoconazole 15%+15% EC 99131 10 %‘?J/ﬂf’] 20 AR5
UgndmdesiugiBedlual 60 szerUan 50 x 20 wuRlms neonwdnnauas 5 Win ndsgnriuansiadiaauay
Juitvriousvaesenlnglieatnans sns 500 Tadans/l3 Wledundesergasu 7 fu wuasiaillaseslovea Jesiu
Mdnusasiunueuanzadiy aouusndudundesliivdenauay 2-3 fu vdsanaen 20 Yu latleiadl insm 12-24-12
5751 25 Alan3u/ls Inelsednauaudanauteyulaudu shnsuasiadnunssuis fszozeenneniiud (R2) uay
srozmdniaunind (R6) uazguasnwinasmuiuuzihvesnadnnsinunsauieszosiuie

nMsnaaesil 5 Ustansnwvaadeusndlusisdalunisarugulsaiidrdgmaasegialunlamdnmaniugiamaes
Yunauil 1 Msneaeulseansnimveadeyaunsduiindlunisdudinisiasyveatias Cercospora
kikuchii wag Phomopsis sp. UWATUBINITLALLTD
Yunaui 2 NMITUUNTaNAREEN INLALAN YUEN TN I aENAFBUNINT 1AL
nsPwundnaendugIelagiendadonlaunAnwsuing nMsdnEesi uasnsingd
va = = £ %4
WNIU NAAaUAMaNURNIaTILALl NaaauAuaIisatunsidailulamsasieyaaaey APl 50 CHB

(bioMerieux, France)
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1Y o

funaudl 3 nadevlszAnsnmveadonuafifeufiinsdeniseunulsafidrdyve savdosluanin
13AUNARDS
UHUNTNAABILUUFNANY T (Completely Randomized Design, CRD) $142u 5 N333/38 4 91 Usenaude

N3N 1 udwdedandesroulgnieuuaiiseufiindlusas 10 faddns se 1 wén

n351357 2 Tavdeiuideuuniiufiinsadufureulgnludnm 10 Taddns de 1 nszang

N335 3 lsedeuvaiseuftndseulauduluszesdundt vi ludhe 10 Tadans se 1 fu

n333A57 4 viudenuafieuitnlussesdund vi ludnsn 10 Teddns s 1 fu

n331337 5 Wudher (artuAw) Tudhst 10 Taddns de 16

wisudenuafiseufindlasumnsdesuuewnadonte na Unil 30 ssmeadea Wunan 7-10 Su 9
Wwisnansazaeleadlviamitutusiniy 10° Talatddefiaddns UgndaumdesiugiBesini 6o lunszansvuaiduriiu
Auinans 12 i nwonwinnszansas 2 wia vanvsenAniarnauvauALds ndmnsenyszana 1 dai 14
{Joiadigns 12-20-12 uazUfoAnunssaitvaassineg quasnwuieszesiuien

nsnaaesil 6 Uszansnmvasanslulaueniindadine fenisuanseanvasduilamnsanszduanudumulsaluaa
VELN
NUNLNTTVIARBILUY CRD 113t 10 N353 n3suiSay 3 91 Usznaude

353339 1 Baniudhewfiadalum anadudu 30 pom
553357 2 Saviusneiiadaluiun Aadudu 60 ppm
3553357 3 Baviusneiiadaluiun AuduTy 90 ppm
553357 4 Baviusneiiadaluiun Aududt 120 ppm
55357 5 Baniuselefiaasan ALENTY 3,000 ppm
53357 6 BaviusneLefiaasian ALLTLTR.6,000 ppm
5537 7 Saviusnelefiaasiav Aaadutu 9,000 ppm
353337 8 Bavniudnelefiaez@iam Aanududu 12,000 pom
3533391 9 Bavniudnelefiaezdiem Anududu 15,000 pom
ns3uAs7 10 thuudh (gaaaunm)

1. UgndamdesitugiFedel so lunsennsuaduiiugudnans 12 42 $1um 3 nszanwensuisveoniudn
nsz0eay 2 wan nuasinivesiumdautasiuvueuaizadiu ndsnsenUssanm 1 dUani ldlewniians 12-24-12
§ns1 25 Alandusiels Wedwenadluszey R NuaTWAAZNISUITNAADS uazguAsNYILUAaIMNALLELNYRINTY
Fnsinunsauisresifiuien

2. msafine SiBuiesieymaiadagU Nucleo Spin Kit 818 MACHEREY-NAGEL

3. NM3FLATIER ONA Yransiduenlaudunsnz cona Tngldyatned11593U ReverTra Ace qPCR RT Master
Mix with gDNA Remover
4. MFAATILNNITHANIDBNVBITUAILVATA Real-time PCR

nsnaaei 7 ﬂmsmmnwmwwﬁuqm%mmlﬁ'?a Phomopsis sp. (Diaporthe) wazUszavSamvasasidnesly
nmsauaulsamaniiueydsludmaes
MLHLNNSNAABILUU CRD §7171 10 91 13 35033 Usznoudng

ﬂiill’afﬁ“ﬁl 1 Azoxystrobin 25%SC

55357 2 Captan 50%wWP

ﬂiiiﬁ%ﬁ 3 Carbendazim 50%wP

ﬂiiiﬁ%ﬁ 4 Chlorothalonil  75% wP

ﬂii?ﬁ%ﬁ 5 Difenoconazole 25% W/V EC

ﬂii?ﬁ%ﬁ 6 Dimethomorph 50WP
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550337 7 Fosetyl-aluminium 80%WP
ﬂiiu%gﬁ‘ﬁl 8 Kasugamycin hydrochloride hydrate 2% W/V SL

591387 9 Mancozeb 80%WP

ﬂii?ﬁ%ﬁ 10 Mancozeb + valifenalate 60%+6% WG

ﬂii?ﬁ%ﬁ 11 Propiconazole

ﬂii?ﬁ%ﬁ 12 Thiophanate-methyl 70% WP

n33aA39 13 thndu (nAuRa)

WENED Phomopsis sp mﬂLuﬁm{ﬁmﬁaaﬁﬁmmnﬁu‘liﬂiﬁléﬁaﬁqm%‘ W3EULETD Phomopsis sp. anvlsaiy
Tneti¥olABIULDIMNS Potato Dextrose Agar (PDA) i gruvindl 27 asaaifua \Wuan 7 u 9l cork borer 1110
Guriugudnans 5 fadwnas fafuensuinadulaeduleventen et lunnasumaruididuvesansiesiu
finlsaftadifiuszansnmlunisdudadios phomopsis sp. Insthanstesfurdnlsafiadigosnsmaasuiinnnududu
199 mudnsIemELTUimualy 3 8ms fie ANSATILLEE 0.5 W1 SmuuzthauRaN LargINRT UL
0.5 m
Sunawdl 2 msnedeuiainzaLtensaariuaseur I Phomopsis sp.

IMHUNNSNARDILUU RCBD Usenaudae 10 n3suda 4 o1 sil

e

De

55357 1 WUFIE Thiophanate-methyl 7iszey R3 (SzeziSuRnin)
550357 2 WUFE Thiophanate-methyl 71528y R5 (SveziSuRAWER)
A543 3 WY Thiophanate-methyl Tiszey R3 (szeziSuRniln) LazT2eY R5.(Sv8S5URNLER)
N3IR7 4 Wy Difenoconazole Tlszey R3 (srawiFufniin)
N3UIRT 5 Wy Difenoconazole fisvay RS (SzeviFuiniubn)
N3UAFT 6 Wk Difenoconazole Tlsvey R3 (srexiFufniin) uagavey RS (szoziFuAniudn)
NSUIFT 7 Wsne Carbendazim A5zey R3 (szowiFuAniin)
NIIET 8 WY Carbendazim M5zey RS (szoviFuAniudn)
NITART 9 WY Carbendazim M5zey R3 (srupFuAniin) uazszey RS (szuziEuRnudn)
ns5u337 10 wuhndu (gaaaunw)

suunsugndmdesiugifedm 60 lungru Wou fiquisy - ey 2564 a1 uammasswes guiide
wavimuudaiudiaivalan Wnassezuan 50 x 20 wufiwes veenwdnrauay 5 Wi wdwINMEeaWAALaNAY
vauALd viuanadauiviivieuiamdessen laslieainass §ns 500 faddnssels udsanugn 7 3u viuasiad
tosfurndnusasTunusuaizdidiu aounendududediivdenquay 2-3 fu ndminsenuszanas 1 dUnni Tadeind
gn3 12-24-12 §a31 25 Mlandusiels Inglsedrsunudinauty wdsuasazarvarsdesiuiidnlsafivruasuugud
WEownunsINds guanuAuzhvesnAvINsnRsIudsEsanuAnI9aS s iuienduvdeunnsaaeunaam
wideiug 1dun avssouAenIInssUlREN EIIZANNLNENEIENIIY 11U 100 Wie/H1 $117u 4 91 TEEnan 8
fu udrseidiuausanuInagu (STA, 2020) Auudensdlng3Bn1ais1 (accelerated aging test) ATIATDIARANATTY
e RNz UUNTEA T (Blotter method)

NaN15IBUAZAUTIEHA

nnaesdl 1 Anwanseengsiuasadafiviifidnenwluntsiusation cercospora kikuchil WazaRnENIAIUSENS
iiveAruAuAaInIWluNTWAILINER Rl

nsadaity 20 ¥la lakA nsew18913 NTeLTen Nung ity 91 39 vziomma wenlne d1mg azlainoy
Tutfosmin Tuthmnes Tuuusdnt Tuazan wWiendean e duth wislva suewea sulselne deovmuea léans
AfANEIU 0.96-25.45% w/w Wieransataneuiia 20 e iﬂmaawixﬁm%m‘wLﬁaﬂﬁﬂumsﬁué'?aﬂﬁw%zglﬁuimaﬂ
{03 Cercospora kikuchii UWosiasute PDA wuindesidusnisdiudslutag 1a.5-100% nednilvajansatnainiieidl
thifuaunsadudationldd WWun numg uwaztianmnsodudaldunitan 100% laiuansnsnnasiuuadudaduasied
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m%mvﬂul,%ai’l ﬁnuﬁmaﬁmﬁaiﬁu%qwé%ué’w%% Column chromatosraphy #@15afia 12 dau 91ndie 3 ¥ia Wenedeu
Uszavsnmidosdiuvosansadn 12 du Tusnsn 2500 ppm wuinansadaiifiuszansamlunisiududios cercospora
kikuchii 100% LA 97 (hexane), NTUNG (hexane), NTUMNY (chloroform1), NTUNG (chloroform?) AFARA AU T
UszAnsamlunsdudades cercosporl kikuchit 11uBNANIAIUTgMSTaemaTiafiuead nuita1satina1nt (hexane)
Munisansfieengndudanisiniaivlnvecdos cerosport kikuchi ARILALS Re 0.17-042 UG (hexane) WUl
UM Re 0.25-0.42 NUNG (chloroform ) WUTIFLWLS R 0.25-0.42 WAZAUNG (chloroform2) WUTIHUMLA Re 0.33-0.42 B
wusumdsfisudinisaiyfvinveadesianansaiais 4 wiin Wuasngu terpenoids deBudulnenisasddae
ﬁwmmaa‘u p-anisaldehyde/sulfuric acid

ﬁnm‘uuﬂﬁuaanaumsaanqm5191&1';5ms1nﬂaa‘umaquwmumammmaau

ﬁ’]'ﬁﬁﬂiﬂﬁ?'tmmiﬂiOEJUEJQLGUEJi”I Cercospora k/kuch// 97 (hexane), ), NUNG (hexane), ), NUNG (chLoroforml) LaZNIUNG
(chloroform2) Lmagﬂmmaa‘um&’nsmimqwqﬂwmmmamm‘wmaau wuduasngu terpenoids wagiilofiansan % yield
VIATANANYIVVDINTUNG TAWNTU 24.4 %w/w

Anwisnsafiminduniung

n15ainAeNNIUNgAIL3T ultrasonic waw maceration Ineldianiwy wazionusailuniavatey agldaisanin
weruathmatumien lurasiinisatnaiedindudiet (hydro-distillation) 98 liuiudndosseu wyield Aildainnis
Amnufemsataveudofiiegnsun s nuiiinisduariiieuseniu urasonc uovnuealdmsatametuinniian
uiliienaasUlfiisnisduazifioudendu irasonic luoymueaduisidiian $ududesiansnnuium eugenol Fuiu
miaanqwé F9LAYN15IATIEAUT U eugenol Tuasannre1UA8MATIA Gas chromatography-mass spectrometry (GC-MS)
(Athar et al, 2013) ‘wmfwﬁwﬁumuwvaﬁlﬁmﬁ%‘msa%’ué’wﬁw (hydro<distillation) 3U33184 eugenol mnﬁ'qm D 849.39 ¢/ kg

v
°

whfunung) wazilenSsuifisuuina eugenol Tusogtsntunguisiildanusiagisnudt liunnsnsiu uenaniidle
finsanmnnsvuIunmsHEnLasi Y UNSKERWE T30TnauR et (hydro-distitation) {uARTATdRvharaneTalidunu
nsudnsn wenaniiSaduisiving warlifuiiviodundey

AnwusAnsnwkdadusidi3aguaintnduntunglunssudanisaigifulaveaten cercospora kikuchii
UuSABEe PDA iNefMunSRsINASlY

nawasUsaussdundnasidnSaguanthiunumg Iianssiathiududu Emutsiiable Concentrate, EC) $1uU
303 Laud gns A f’]ﬁumqu 20% w/w EC, 95 B ‘f’]ﬁumqu 40% w/w EC WAEENT C ﬁwﬁumqu 60% w/w EC
é’ﬂwmwwmsmwmmqmmamﬁm%ﬁwﬁ’umqulmwamﬁméﬁﬁg& 3 @nnsnavatetilad uasiiaAn pH agluriansngau
%ﬂL‘ﬁu‘lﬁﬂﬁﬁ’]ﬁ’UﬂW‘L!WQmaﬂ”l‘Wiﬂﬂ

AnwnsasananvaswdnfuidnFaguanminduniung

mamamwmaaﬁwﬂumquLﬁaaxmEﬂuéf’w‘hazmaﬁﬁamwmm-ﬁm wuhluanmznsnseu wavaseou 1y
mMumgAsEnEINNITUEN1IENTALA Uagaaun Fedaunannduazmaiianzneau mimé’wmmiaaﬂqwéqmwﬁmﬁmﬂvﬁm
yUTINMENT08NGYIS Eugenol ouBY Lazmddeufigamndl 54 «C #y3% Ge-mMs wuIU3AeBNaYS Eugenol NavDY
uazmdaeuiigamnd 54 « SAranaudniios n1sasiIveanTooNgYS Fugenol Tugmanansiaus £C (A B wag O figauvindl
#1499 WUTTUFNS Eugenol WABuMUaaNDY mﬂmiﬁﬂmﬂizﬁw%mwmaawémﬁ’meﬁﬁ'}L%ﬂgﬂmﬂﬁwﬁ’umuwglumié’ugq
nsiSeyRulaveNTes Cercospora kikuchi WU gn3 B Ammdudu 200 wag 2,50 mg/mL ansasudansasiivlaves
{951 Cercospora kikuchii W8 93.729% BaiiUSN0s eugenol atluY9 0,537 - 1344 mg/mL

Anw1ITuenans eugenol mnﬁqﬁun'}uwgﬁwm’éaa Flash Chromatograph

eugenol gRUENBeNINTIATlLuANANIY UsEULRIYATANEYBS hexane ANBNTALEN eugenol BBNTNANSTNELABSLH
7 iaf95USINAUEREI ethyl acetate TLRNTY danalid 10909 eugenol 931U s nlATIaE19w8s eugenol
Usznounie hydroxyl group (-OH) %ﬂﬁﬁﬂﬂW‘Uz’J Ju polar 111N71 petroleumn ether (P’0.1) kA% hexane (P’0.1) (Snyder, 1978)
eugenol Fauenoanulidfussuuivhazateiifdanudy polar gqsﬁumaﬁmmu%q ethyl acetate (P’4.4) LAN5HENLED
AuluAvlrldanansanenanansiadulasidn system IV - system Vi adnaiuldann sasinslvavesssuuiavinavane
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WU amwmﬂma 35 mL/min ?ﬁiaami’mﬁﬂLLa‘“ﬁ’llﬂiOLLSﬂ eugenol aaﬂmﬂwmmqmaﬂmmm dmsunan1siigalay
Uiamﬁuaa eugenol summswimmmml,aml,mau fraction FIELASEY GC-MS WUISTUUTIANTaLEN eugenol 18 1009 Leu
systemn IV (Hex, 10% EtOAC/Hex) UBNIINTINSUENEemadian NMR WUaUna3aues eugenol (lu CDCL) vesans7ildannisuen
TaUnaSunsIuaNIINggI eugenol

AnE13TaAzRUSINEN 08NS cugenol #28MATIA High Performance Thin Layer Chromatography (HPTLC)

L ATUEUTUEL B ULAEY29N15 AT 1297 (Linearity and range) FFALASIE VI TNANSNAREUUSLNR eugenol AiTlT
1597 (range) TutnsmIudd Y 200-800 ng/spot 1HANAMILTWEUATS (Linearity) 71 correlation coefficient (r) Wiy 0.9992
Fanasin1seensum corelation coefficient (1) > 0.995

2. AUUIUEN (Precision) N1SATIVAOUANULLIUEN (Precision) #195U Repeatability TIsFUAMULTNTY 280, 500 waz

750 ng/spot WUF eugenol THALRRY 36.73, 36.87, 37.03 %W/W AIUEIFU zhmﬁmmummgm (SD) VAU 0.65, 0.41, 0.51
AIUEITU AIUABILAROUEUTNS (%RSD) WU 178, 1.11, 1.39 aud1diu wazUseidiugae HORRAT Leandu 1.16, 0.72,
0.91 ANUAIU d19SU Within laboratory reproducibility S2FUAMAEAY 280, 500 WA 750 ng/spot WU eugenol liAaAS
36.80, 36.53, 37.00 %WV ANAINU dIULDBIULINATEIL (SD) WA 0.6, 0.64, 0.51 AUEFT ANMARIALARBUALTINS
(9%RSD) WU 1.80, 1.75, 1.37 AMUEIAU wazUseiliunig HORRAT taady 0.77, 0.75, 0.59.m1ua10U Ine HORRAT AasiAn
laiiAu 1.3 mannasifiansanves AOAC 3331A518% eugenol IiAN1TNAABY Precision aluinaisinieon3uls

3. ANUYNADY (Accuracy) ATITABUAINYNADY (Accuracy) LABMAT Yorecovery. WUFT mmvﬁwﬁumimmgmﬁ
duadluansazansfiegned 3 seduaududu TELA 100, 300 1AT 500 ne/spof SEHUAL 10 51 A1 Ybrecovery WU
99.65, 101.49, 101.49 AUAIAU Gﬁqasﬂummﬁﬁmiaau%’uﬁ 98-102% AU RRSANAIMSUASTIRUS I AL 10%
99 AOAC FrtuiFiseitianansothlulieest Weddudanseenquslfagisgnies

A1 limit of detection (LOD) L&% limit of quantitation (LOQ)

ns@nwmAIATNTuAgavesasfiatn15angaanule (imit of detection ; LOD) WU31 @nunsansraialei
ALY 60 ng/spot Wagn1sAnwIMAANILTNTUsdveta TN son e UTaAldlaeTiauuiy wazady
mmaaiummwaamulm limit of quantitation (LOQ) WU mmaamammiwmmmmu 200 ng/spot mammmmm
AUt uTLdue e eugenotIuamiwamnmwmumuwa ®) mmﬁ HPTLC $117U 10 91 WU U384 eugenol Lade
Wity 36,90 9w/ d@nuideauunasg i (SD)Wnu 04 AnLAAALAREUANTMS (GRSD) WU 1.1

v
[

n1eaasii 2 ManadeugasHAAfuTIanieitanssusatle cercospora kikuchii sviglanidndsiadluminiiug
damdaq

nnsatanungdeisnisndusethnuiansataneuisuniungiidnuurla Andessou Wedidus
HANAR (Yoyield) Wiy 10.25% wiw LLazﬁﬂmmmLéﬁ’u%’usuaamiaﬁ’wmuﬁwﬁumquﬁmmzaﬂumié’ugu%aﬁ C
kikuchii Tusidaitusdnndos lasthansafavenuinduniunginagnisdaiugdwdesidulsawdagiag wuhaisadn
sruihifunungiigne 4o way 50 nfusenlansuwdn fosifuininAnlsatosfigauiniu 800 Wesbudunnsns
NndnTdu q egiideddynsadfuaziivofidudanusenuinsgiu windu 25 way 29 Wediudmuddiu Fadle
Feufugaiiagnieindu assudadenmiuunda uazioniuea so Wesduslivesduininfnlsaunitan (995,
99.5 Waz 98.0 LUasdudnua1iv) wardiuosifudninuseninnsgiu Wi 96, 96 uaz 98 WaslGuimuaiu dns1ves
anandnusiiifuniungiuangaulunisdudaton ¢ kkuchi avglsamdadihdlundaiusiamdes nudinhity
nUMg 40% whv EC 8091 5357 nfusioRlaniuiudn Tivesidudnisiinlsateniian @ Wedldud) danuunnssogad]
FoddydlowIouifioutunssudaaldiituniung 40% ww e WoRnwivesidudanusenuinsgiunuii % 8
nssdsiinuanssiuedaililfsddymeaia Tnensauisiingniudniugieinafiefifuiamusenuinsgiugs
fign wiriu 98 WesLdus ‘Lusuzuv‘wﬂﬁsmmnﬂaﬂLuammaumumuwa 40% w/w EC 8051 53.57 nfusienlanduénd
Wosidusarusenuinsgusindu 94 wWesius dhfuniumng d0% wav eC $091 3571 nfuseAlantumdn fivesifud
msenIasgtiesTign Winfu 87 Wesldud

nadeugasnAnfaTanfiniifignssusationcercospora kikuchii swmlamdndiaslulsaSaunaaas
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yaaougaInanfuiitunungiitqridudaden ¢ kkuchi auvlsamiadihdulsiiounnassmendans
siuasiaiitostuiindesuazinduniung 40% wiv EC munssns wuinisdanudeinsuniung 40% wh ec 7
8091 200 fiaddnsderi 10 Ansianuuandrsiuegiedidoddgy funsdnrudaeiniuniung 40% ww e #8791 20
fiadansstern 10 Ansuarindu udlifanuunndnsfunisdaniufeansafiuunda Tnediediduinmainlsamdnd
shatiosfian wihity 4.25 Wedidud sesasnfodnniufesng 100 uay 50 TadAnssioth 10 Ans deilesidudmalin
Tsniudndiag 538 uay 5.56 Wedldudnudifu Wefinsundudesidudamueniinsgiuesudaiuswuifui
mﬁaﬁlﬁ%’umﬁmﬂué’wﬁwﬁumqu 40% w/w EC 8951 20, 50 uaz 100 fadanseetn 10 An5 aANuGIBEITAISIUY
MBLRT1 30 n3usioth 20 Ans wardanudetiuan Tinaruseninasgueglutag 94-97 Wedidud fiftesnisde
wiuFetunTuNg 40% whv EC §n91 200 Saddnro 10 Ans Afiesdudniusenunsgiutestign winfu 83
Wosiduduaziis 6 nssuifwdaiusianuudusdnensisengliunndeiu oglutas 70-79 Wedidud

= e Aa Y 8 o g -

N13NARRYN 3 NAYBILEEATFaNITAIUANTIANARNIAULAANUSAINEDY

A o & o & o aaa ! i aaa a a v o & .

WipdnudaiugunSuLaeeIBNNA1A19 nuhwaseIBHUsEAnSamanunsadiuguiesn Aspergillus

. . v A Yo ad & ~X ::l' aNayv v o
flavus wag Aspergillus niger laflialasunasedilunan 10 niTuly Tuvaeivase @liaunsadues
& « o o , N o\ ® v X
Waawmnlsaaniiug Cercospora kikuchii Wag Phomopsis sp. wawtliosanaluinuluwdas laun Lie
. = @ o N = s & ¢ PN aay o o &
31 Cladosporium sp. Banuiluduiuuniigaiis 88 wWesidus nMsiuategIgldaiunsaidngoaiive
Lsawdaugaililiotnniessidnluneludeniudasazdwitansenuileduayidonaas
wsndudnlulifReinlilianunsaidndemanil aenndaiiUsneunsITunanndnseduivhatede
lspPuagiuANuUILILYRMaINIATY Sragvineserhsunasnilinuaduagiioganlasuieas Ay
antunisunsnduveuaeIzvulunuaudind Aguan waztedidnveuasgilunisunsnduriuing (en
AUl lasveavaIveile) nseiitunenvesingazgadussdiel ke dunseainsadsiie ureesls
3 o & ! ad a & . . . ¢
ﬂmaﬂumimammwwmﬂLngwmmiaamUimmma Aspergillus flavus, Aspergillus niger lmqqqm
fl1 80
o 8 W g &

HAYILAIEITADAMANINAANLTA UMDY

NN1svageuUseansnangliuaseidsonunmudaiugaundes Taun AmnusenuinsgIuLas
AL g LA uLaTIaNENe) AunuduaeITlidnalinunmwdaiuganas lag
finusenuazanuudwstlaiunnnsiuegalfed Ayvnata Wnewiniugiilasusasgidiaise i

s @ & 1 & o s A Ay M vy N s @ & A

ANNIDNUINTFIU 6577 WosiTud druudaiuinimaesililasulaiiniiusen 71 Wesigud den
AL TIOETENIN 50-61 Wosidud vauziwdaiugiimviowlilisuwaseitanuudasainiu 60

ada I

f @ & Y 1 & o eav Yo Y a [y & o cav M yvo
RILRIEIE LLﬁGNI‘ViLVI‘Ll’JWLiJﬁﬂWUﬁq“Vll@liULLﬁQEJ'J“UﬂJﬂ’NiN@ﬂLL@%F’TN?LILL‘U\‘ILL?\ﬂﬂaLﬂENﬂULlIﬁ@WMﬁqVIIZJI@iU

&

aa
Weag )
a a a = o/ o w - =
N1INAADIN 4 ﬂ"li‘i/lﬂﬁ@ﬁﬂi%ﬁﬁ‘l/lﬁﬂ']W‘UEJ\‘iﬁ']iLﬂﬁJ‘lja\‘lﬂUﬂ'mﬂIiﬂLllﬁﬂﬁll')\‘i

n1sAgnannauUgneie Captan 50% WP 8151 3 nSu/uaniug 1 Alansu waswu
Propiconazole + Difenoconazole 15%+15% EC §m51 10 #3/11 20 ans wun1siialseudnasiae
ﬁqm A9 0.33% T998311AD N15WU Propiconazole + Difenoconazole 15%+15% EC 8751 10 30
20 @05 drununnuaniug Tiun Ausen wazauLdanss wudnnnssas Wesidudausen uay
Wesidusmnuudeuss ldumnsetumeadn saustaivn 100 win Tlunnsaneadmaui
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Mnmsdadonarnaiitestuidalsamindie ffvssaninmgsgnandunoud 1 1ns
Antiun1Tluan MLUaImAaos WuIINISNU Propiconazole + Difenoconazole 15%+15% EC 8n51 10
g/ 20 Bes wunaiAelsamdnddaeiiian fe 4.75% dauauamiudeiug Téun anmsen waganw
udauss nudmanssuds Wesidudainusen wasesifudainuuiuss ldunnsnefunaadn sauis
thwin 100 win laueneamnsadfituiu

nsnaaasil 5 UstAnsnmeaadauanilulisdalunisatunulsafidrdgmaasegialunlawdnuaanugiamios
nnInaaeulszaniamvewsuenfludedalunisaupulsaiididgviaasegialunUamanuaniug

q
4

W‘mf']LLaﬂﬁiuﬂaﬁwﬁﬁwmmaaulﬁmmméTUégﬂmim%aﬂaqL%a C. kikuchii W& Phomopsis sp. WANUIN9aUNIEUfUnd
15 leloaniiuenldanAuuinuseusndunies Wnadudansaiyléd Insleluian pst a0 Sudslafian daunis
yaroUnsiuInaaSaueatio promopsis sp. awalsaAaiTriueydaludumades wuigdurisuiiing 1s leluan
Tnadudinisiasayvoadie Phomopsis sp. 187 Tnedl 5 loluan ﬁs‘]’ug’alé’ﬁﬁqm Faiololotan st a9 anunsadudanis
Lﬂ%z:gsuaw‘??aﬁy’ﬁ Cercospora kikuchii Wy Phomopsis sp. I8y sdnidentelatan pst a9 lursnaaetuneusioly

nssuundefidnidenflasdnunsnsduguineuazmageud-uad

nssuunsiinvesdefidmianld PSL 49 nudilaladieyuuenvis NA fsuidlduuey vou
nén Aamthlaladuia WudeuvafiFounsuuin uiavioudu uavadseaulnalesnieluead aiuso
4514 catalase a¥1aBuludgosuils dosndu WelUIeulfiaufiu The Bergey’s Manual of Systematic
Bacteriology Vol.1 @1u1sadnegluana Bacillus waznagauaiwauisatunisidaisiulawmsnieyn
NAEOU APl 50 CHB uazhUsnan svaaasislusunsudniagy APIWEB wunlelewan PSL 49 dasdiuun
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Abstracts

The objective of this research project was to study the technology to increase the seeds
yield of Vegetable soybean 84-2 from September 2019 - October 2020. The experiment was to
investigate the management of fertilizer, disease, growing environment, harvesting index, and
the optimum temperature and time for accelerated aging of vegetable soybean seeds. The
results found using fertilizers based on soil fertility had the lowest cost, 1.89, 2.39bath/ kg of
seed in dry and rainy season respectively, and not significantly different in seed yield from
another set. In disease management for C. truncatum that causes anthracnose the most virulent
pathogenic in soybean pods. Spraying with mancozeb 80% WP at the rate of 40 grams/ 20 liters
of water in the early flower (R1) and early pod set (R3) stages can suppress the anthracnose
disease. Moreover, it can be used as a substitute for carbendazim and-reduce the cost of
production. The effect of the vegetable soybean seeds production environments in Thailand
on seed development, maturation, and subsequent seed quality.. The study infers that the
production environment at the late reproductive stage (R5-R7.5) was critical in determining
seed quality. If the late reproductive stage coincided with cumulative rainfall over 100 mm or
above 75% relative humidity (RH), rainy season, around. 44 days was required for the
completion of seed maturation compared with only 37.days in the dry season. Seed lots from
the dry season during the late reproductive stage surpassed the minimum quality standards
(65% final germination) at maturity stage R7.5 onwards in contrast seed lots from the rainy
season are below the standard. In the dry 'season, harvesting after 50 days of flowering is the
optimal time to produce vegetable. soybean seed and 55 days in the rainy season. Which
yielded 236 and 149 keg/rai of seeds respectively. The accelerated aging of vegetable soybean
seeds at 41 degrees Celsius for 72 hours had the correlation with germination at 6 months of
storage, r = 0.532** in.2019/2020 and r = 0.604** in 2020/2021. Therefore, 72 hours at 41
degrees Celsius was the optimum temperature and time for assessing the shelf life of vegetable

soybean seeds.
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Abstracts

Seed Research and Development Division, Department of Agriculture has established a
project to test and develop the use of agricultural machinery to produce seeds for field crops
such as soybeans, peanuts, corn. The objective is to test and develop agricultural machinery to
produce soybean, peanut, and corn seed. And develop a model for managing agriculture
machinery in seed production. The period of operation is 2 years from October 2019 to
September 2021, divided into 3 activities as follows:

Activity 1 : Test and develop the use of agricultural machinery for soybean seed
production, divided into 3 experiments: 1) to study the planting distance and population rate
suitable for use with medium-sized tractors. In'the farmer's field in Udon Thani province, it was
found that using a 50-horsepower tractor to prepare the plot, planted by a sowing machine
planting distance 30 cm. x 20 cm. used"15.9 ke of seed/Rai. Use the tractor mounted sprayer to
spray pesticide 2) To study the effect of harvesting method with combine harvester on seed
quality of Chiang Mai 60 soybean varieties in farmer plots in Udon Thani Province, and 3) to
study the effect of harvesting method with combine harvester on seed quality of Lopburi 84-1
varieties in farmer plots. in Lopburi Province. Both experiments show the combine harvesters
were drive low speed, threshing ball speed 395 rev./min. harvest soybeans during maturity with
the highest seed-quality.

Activity 2 Testing and development of peanut peeling and shelling machine for seed
production Execution 1) Test and development of automatic feeding peanut peeler for seed
production. It was found that the prototype of a peanut pod peeling machine with an
automatic feeder system was obtained. Peanut seeds size large, medium, and small, Use an
automatic feeder for peanut pods with a 250-rpm rotation speed or a linear speed of 2.6-3.6
m/s. The harvesting time for peanut pods was 2.4 hours per rai, which was 24 times faster than
human labor without affecting the seed quality. But there are still pods in some species. 2) Test
and develop automatic feeding peanut sheller for seed production, it was found that the
prototype of a rubber wheeled huller was reversed. The optimum speed is 58-80 rpm, the

working rate 80 kg seed/hr. without affecting seed quality
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Activity 3 Testing and development of corn shellers for seed production. Test and
develop peanut seed sheller with cleaning system. It was found that the prototype of the
peanut seed sheller with cleaning system was obtained. The speed of rotation is 6 m/s. The
corn must have seed moisture of 15-16 percent with the highest seed quality. It can shell wax
corn seeds, maize seeds, sweet corn seeds 750, 750 and 450 kg/hour respectively.
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