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Abstract

Sesame research and development project for production and value-added
technologies was conducted in 2011-2015. There were 3 activities; variety research and
development, area appropriated technology development and value-added research and
development. The objectives were aimed to derive new varieties with high yield, large seed
size, high nutrition, drought tolerance, disease tolerance, and specific technology for irrigated
areas. The processing technology for sesame products was also targeted. The first activity
was resulted that in early rainy season white-seeded line PI1280793, black-seeded line BS54-
54 and red-seeded line RSMUB54-12 vyielded 169, 124 and 187 kg/rai, respectively which
were closely and higher than target scale (130 kg/rai). However, in late rainy season, it was
found that only line RSMUB54-12 could produce yield higher than 130 kg/rai (187 kg/rai). In
addition, it was suggested that white-seeded line MKS-I-84001 was suitable for irrigated
plantation, line MR36, A30-15 and UB1 were moderately tolerant to charcoal rot (M.
phaseolina). Lines GMUB4, CM07 and C plus 2 were moderately tolerant to bacterial wilt (R.
solanacearum) and GMUB1 was quite resistant to powdery mildew (Oidium sp.). There was
no drought tolerant variety could gave higher yield than UB1. The other breeding programs
were in progress. The second activity revealed that utilization of microbial compost 150
kg/rai, green manuring, or compost plus 8-8-4 kg/rai (N-P,Os-K,O) were suitable for sesame
planted in paddy areas, and February-March was a propriate sowing period. Sowing sesame
by small planting machine could save time and working labours. The third activity suggested
that utilization of baked sesame : peanut at 1:1 ratio was the best recipe for sesame butter
product. Utilization of sand or burned rice husk as planting media, gave high product and
quality of sesame sprouts (17-20 times of seed weight). Seeding in room temperature and
80% light transparency gave highest sprout yield. However, seeding in dark and temperature
controlled condition resulted in high GABA content of the sprouts (142.36 mg/100 ¢ sprout
weight)
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o‘QQJdIVLI a A

e fuiiuies 2x5 wes anllunsiigudideiivlsquasiysnil U 2555

'
v a

1.3.3 msSguiiguiiugluvioshiu

&

1%
o v 6

PIUHUNITNAGDY RCB & 3 91 aneiudaas 12 angiug/siug vwinudastey 3x5
f
Y

]

[y

wes Nuiuies 2x5 wns anunsiaudidenialsguaswond gudidenivlsmesysal uasaudide
WlsunsanssA U 2556-2557
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1.3.4 msw3suiisuiuglulsinunsns
TNUKUNISMAREY RCB T 3 41 AENUTUAT 8 Eneug/iug Awinwlastoy 3x5
ains Muffuifen 236 wes duliunsfilsinuasns 2.9uaTenT 2.unesysel uaza.uasanssd T
2558

1.4 msUSudseiugaimumulse

1.4.1 Mm3fnwuisenvesaneiugasielsaludiuaziiilagIsnsugniae

TNUNUNINAGBILUY CRD 1 3 91 Usenaumeanenuga 15 wus/aenug tneii
v 6 Y < 1 v s = L4 I v s L ]

YIUGTesLdn 1 (FouKd) LATILAIUEaUaTI9s Il 1 (Munu) Wuiugiueuiiou Ygnalu
N319UgnWes M. phaseolina awiglsaniiuusuniagt Ruiuiiwesasyegunadifngen
Tu31 (tooth-pick technique) Ugnieuupdiie R. solanacearum anwislsaludianlaenisldidudne
a ﬂy Y v a ¥ < 3 Ll = §f < 6 ¥ < f &
Aawasunuinageniukdnadanndulse wWisuisuesi@uimudulse wWeosidudaune
wazUisevesaneiugasielsaimuaslsalnlidlngldunsgruiediulsaiieivedn (iena uaz

[

FIUNA, 2531) Fai

FEAUANTULTIVDILIA 0-20% = Resistant (R)
(disease severity) 21-40% = Moderately Resistant (MR)
41-70% = Moderately Susceptible (MS)
71-100% = Susceptible (S)

AunsnaudITeivliguasvenl U 2554-2555

1.4.2 nsAnwUisenvesaneiiugasielsaslaluaninsssuyid
MUHUMINAROILUY RCB ¥ 3 41 Usgnaudeaneiuda 13 wus/mewus laed
UNNUTUMEITAI 60 (Foule) uararewug GMUBL (Fiun) WuiudilSeuiiou vuieauias
g0y 2x6 AT Uspiliunisifnlsannduami vdaneny 1 Weu aunsgiafuifen Taglirziuusedy

v
v a

ANUTUSBILIATIRALUAIAIN Young et. al. (1993) Al

izﬁummqumwaﬂsﬂ (disease severity)

JYAU 1 = ﬁuﬁivlﬁﬁmﬁmwﬂﬂqu 0<1% = Highly Resistant (HR)

seifu 2 = Huiflufinedununegy 1-10% = Resistant (R)

LU 3 = ﬁuﬁiwﬁmﬁﬁu’nﬂﬂﬂqu 11-25% = Moderately Resistant (MR)
seify 4 = fuiflufinedumunaay 2650% = Moderately Susceptible (MS)
seifu 5 = Huiflufinedvnunequ 51-75% = Susceptible (5)

LAV 6 = ﬁuﬁlwﬁmﬁﬁunﬂﬂﬂqu 76-100% = Highly Susceptible (S)

aunsnaudITeivliguasysnil U 2554-2555
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143  msaswdszvinsiveldlunsauaudulaldmadadluanadmsufndeniugn
mumulsasulds

¢ A

Lifluwunismaaes Usenaumien 31uiU 3 ud/aeiug As GMUBL  (Aumu)
WNENSAY 60 (BUKD) karaUaTIvsIHl 1 (Fauue) Ymskautusineaaduiaws (reciprocal cross)
widngnuan F1 asailsgnluameaes TuiindnwaizUszdiug uagnindulsasutisly Jaesls
waufaLes LiuAawAngnuan F2 Ugngnaay F2 iWisuiiisuiuiudviows Weaeny 3 dai v
msUgnideanvmlsasutl Tnsrlunidulsasudanniian sudadutuaziludaniuasius
TuiindnuazUszdiiug wazassnnadansilulsasuddly ilodadenduiiiulsauiniige
(gouue) uazdnduliiulsa Frhumw) Wisuifsudumadulsavesiugrieu uRsMUULENALT
goue uazduiidumuly ileUgnvieus gnaau F1 uay F2 Adunu uas F2 igouue dvsumsiu
AumswmissesBuiishunusiolsasutl ngldiazeaung DNA TuesufiRnissely

1.4.4 msduaugulagldmediadiluanadmivdadeniudadmumulsanuds

mMsanafidulereanfmeiBvesding uaz duws  (2550) laeifulugeuniieny 3
Fanvi Usznaushe naneiiugriewinazsyansgnua F, vesusazgrauiiiansdnunzseulouas
Aunuselsnsiuds eg19az 10 Au dAdueTDRNNANLAATNENN15INAY (DNA  bulks) waz
Uszifiumnudutuveamoue tnedsdianinsinsdalumanynilsannududu 1% (agarose gel
electrophoresis) wavarennlagldindos Gel documentation (Wealtec Dolphin) Aududud
mivAulsnsulanieds Bulk segregant analysis lngldlnsiwesleeaieasis unsivaeuaIy
uansinsluanesiugrieus wazgnuauiléann 2 guay dndunsfiqudiseiivliguavsi uazams
NYATAIERS UNINEISeguUasIesnll U 2555-2557

1.4.5 MsUuiugaiunulsasuwls
1451 : maiudieuiugidesiu
MLHUMINAROIUY RCB. T 2 61 Usenoudien 15 stug/aewus sunulasdes

2x7 Wms MUMAUNED 2x5 wes allunmsiaugideiivlsguasiesnd U 2556-2557
1.5 MsUSuUTIUgmNULAY

1.5.1 M3USeuigunuguInsgu

I o

TUHUNITNAGEY RCB 31 3 91 Usenaumedn 20 siug/aeus vuinulattay 3x5

o‘QQJdIVLI a A

LWIRNT NUTLAUAGY 2x5 Wes adunisneudidenylsavasivsiil ¥ 2554

Y 9

1.5.2 mswSsumeuiugluviosdiu

TNUNUNITNARBY RCB 1 4 91 Usenausie 13 wud/a1eiug vuiauuasgey 4x5

o a o‘QQJd‘VLI =) fa v A

RS Auiuies 3x5  wes andunisiigudideivlsovasvsd gudidefivlsuasaissd uay

9

=

AudITeuazinuINsinyRsanys U 2555-2556
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1.5.3 maFsuiiguiuglulsinumsns
TUHUNITNAGDY RCB T 4 91 Usenaumied) 6 Wug/anenug vuinuuasdey 4x5
wns Muiuies 3x5  wes andunsiilsinensns 2.9ua519571 9.uATEITIA waz 9.any3 U

3

2557-2558

1

1.6 MsUsuusaiugninlidunnde : nMskauLazAnideniug

9

Ugnaaneiiugweus 7 Wug/aneiiug Ao Cplusl No.5 GMUBL NS4 :1umadeeidn 1
NUAQUATIYEI 1 kag Yuzhi 8 vinsnauiuduunuiumug wagaduneus (reciprocal cross)
Auluwsazeney ﬁ’ﬂﬂﬁﬂLﬁaﬂmm%u’umaumsﬂ%’uﬂwﬁ'uém (%ﬂLLGiQﬂNmJ 7 1-5 MInTIvERUAIY
Auun1suaneeiin 14798 shaker shatter resistance : SSR #11385A15909 Langham (1999) uag

M@ (2550) Aviunsiaudideiivlsquasiyenil U 2556-2558
1.7 msUSulsaiugawauiionaningeyny 2556 : nsuauLasAnLdoniiug

WieasegIuiugNITLYesaeNuguAdlin Wy Tnsthaeiugauns 13 aieiug/

WU WWINMSHANWUUEN (random cross) TaBUNATINARAINNNAUYNEIERUTUIAGNARIIY WAT
v a Ao o w £ 1% [ =~ £ < [ v A o

aufunenmelleminisidanasinagesniad uNgmniukazinuwdnlulgnAnidend i 4-

5 50U Anflumsnaudideialsauasvenll U 2556-2558
1.8 mMsUsulsiugnuitenaniingayal 2556 : nskauLazAndeniug

OET N IUNUENITUVRIE BTN I9TY Tnethaneiuganwnd 11 anewug/mug

UWNNSHALLUUE (random cross) lagdinasnAgaInNynaunnagiugiIAanASiu waIKauiy
a Ao o w 14 1% < ::l' v < < v A °

aonnadevihn1sidnnasnageanua NuRgmnauLazinuwdnlilgnAnidendiuiu 4-5 seu

O‘deVLI a A

silunsiaudideiivlsguasnvenil U 2556-2558

]

1.9 mMsUsulTiugndierandngeynl 2556 : nsuauLasAnLdoniug

Wioa319g U LENITN VR8N UTNUINTT Taethaneiug vl 13 aneiug/iug

WWN1SHENKUUEL (random cross) IngdNasINAEINNAUNNEENUTUIARNIARTTY UAINANTY
a Ao o w 14 1% < ::l' £% < [ v A °

Aonnadevihn1sidnnasnageanua NuRgmnduLasiivudalulgnAnidendiuiu 4-5 seu

AunsnaugIdeivlsquasivsiil U 2556-2558
1.10 Mmsuszliudnaninnishinandnantunalssnu

TIUHUNTNAGDY RCB 11 3 41 Usenaumes 17 ud/aeiug vuinuUasgos 2x6ins

A &

HuUMAUAEY 1x6 wWns adunslsinunsnsdminguasiysil U 2556-2558

1.11 M3d1599 53UT Wewug wavfinunduunanvasiugnssulagdgu-a3Ting1vesn



59

cal v o

dal U ! 1 1 U K&J =) L5
FIUTATDNUTNTIUIINLULNAAINNE) Tuuszinelng Lu WUTWULBDY NUTNUNUIUUTI
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] a‘QQJd‘/Ll
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Y
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Juiindayanu Sesame Descriptors 484 IPGRI Y19U8YadN¥ENINGNYANENT dnyaenIanls

fa o A

aunsnaudIdeilsquasiwsiil U 2554-2558
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Aanssudt 2 mswaweluladfiwanzauiunsnanaluiuinadnenin

Aanssudos 2.1 msanmeluladnsuanaluan muiwas Nuintuasiesy
2.1.1 Ainwimsdamssinemnsiivnzassdenisiaiapivlnuazananaiugnluaninud
TUHUNTINABILUY RCB ¥ 4 91 naudslal 9 nssuds Usznaude

1. nadun3d (lunnd) §ws1 150 nn/ls

Nl
™
bt

e

duvsg (un1d) 8n31 150 nn/ls + Jo 8-8-4 nn./ls ve N-P,0s-K,0

Nl
™
=~

e

)

dl

e

™
>

2

3 nydursd lund) 8931 150 nn./ls + U 16-16-8 nn./ls 983 N-P,05K,0
i wan + Jo 8-8-4 nn./l3 v83 N-P,05-K0

5. Jeitvan + Jo 16-16-8 nn./ls v89 N-P,05-K,0
6

7

8

9

L0 Lo
™
=)

- Yeiivan

- Uo 8-8-4 nn./l5 989 N-P,05-K,0

. b 16-16-8 nn./13 ¥83 N-P,05-K,0
aildde

adunsnaudITeivlsauaTusiil U 2555-2556
2.1.2 MsAn¥1IBNsdnsaulayisnsugnafimngasluaninn

MHUNTNAABILUY RCB %1 4 61 10 n5533 A
1. lsiamedarny Tdfinnslansiu Ygnauwuuuen
2. danadadn ldiinislansiu Ygnawuuuen
3. fanedatn lo 1 ada wsau 1 Ade Ugnauuwad
4. fomadedn o 1 afs w2 ads UgnaniuuLn?
5. fanedadn 1o 1 afe wsau 1 ade Ugnaiuuninu
6. fanodatn 1o 1 a%a wsu 2 Ade Ugnauuuniu
7. lonaunededn 1 a w1 ade Ugnaniuuad
8. lanaunededn 1 ad w2 ads UanauuuLe?
9. lanaunedadn 1 afe wsru 1 Ade Ugnaiuuninu

10. Tonaumaditn 1 ASI WSIU 2 A3 Ugnauuuning
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2.1.3 msAnwgaciulgnivangaudmiunisugnaluaninu

a

IBEUNTNABDUU RCB 911 4 91 9 155175 AB

—_

- Ugnananadisusuney

N

- UgnaduisieuunsAy

(SN

- Ugnainanaieuunsay

N

- UgnadusieununIiug

(6]

- Ugnananasieununiiug
6. Ugnasuisieuiunmy

7. Ugnananaiauiiunag

8. Ugnnduiouwgy

9. Ugnananafiauisey

AiunsnaudITeivlsouasesntl U 2554-2555

2.1.4 MINOUAUDIDIRENITRUAUlIUN NSz ozIaTRUTRRAI9Y

TIHHUNITNARBALUY split plot 91U 4 471 main plot Ap WuFa 2 g taun Muaeiug

60

guUaTIEl 2 WarAugaUas1sll 3 subplot Aa NsEuAUliUINsEEYNISRTRULARNNY VBd

9 6 S¥ag LewA
1. Bugulvhidisses v3 (Lﬁ@%ﬁ]‘%ﬂ@jﬁ 3 877 1.5 Wwuflung)
2. Gusilvhirfiszey va (Sleluaiegi 4 810 1.5 iwufims)
3. Buduliiisver R1 (Sewoafiunmonusn 50% veaUszanns)
4. Gugulvifiszoy R2 (Hlenenusnuiu)
5. Sudulshiiiszes R3 (denonusnutu 50% 93Uszans)
6. Wimn 7-10 $u (naonggUgn)

AunsnaudITeivliouasiusndl U 2555-2556
2.1.5 Anwinsugnasieiasesugnluaninin

MUHUNTNAGONUY RCB 1 4 91 153375 Ao N15Ugnan 4 n3saids
1. msUgnalagldiaseslgnuuuniaynesaunsnines
2. msvgnnlagldinsaaUanauuuain

3. mMsUgnuuuninu eeldegnswdaniug 1 nn/ls

4. miUQﬂIﬂEJI%LLNﬂuIiEJL%ULLO’J SEULUINTLNINNAT 50 WwURALeS wazldonswan

Wug 1 nn/ls Insneuuneniilaseesineseningy 10 WuAWes eNuUAILUEEITeINIaivINIsnYes)
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AunshaudITeivlsouasesntl U 2554-2555
2.1.6 msnagauwmalulagnismIniviglunivgnluanimuivalseviu

Tafiun1snaaesdl 4 n55uAS Usenaume

£

1. 1915 metolachlor §n31 150 nsuanseengvisels wunewiviivian

2. 143 fenoxaprop-P-ethyl 051 24 n3uanseengvisels wundsefiven
3. fndnfaiielngldusanunu 2 ada Weneny 2 uay 4 AUnwindwen

4. laifindn e

Fuunsilsinunsns 2.9uassil T 2555-2556

2.1.7 naaeumalulagn1sdnnissinemsiviingausen1sugnaluanimni

aa A

Taiflkaun1snnad 1 4 n3suIs Ao

LY a

1. Ysuainadunse Qunid) omsn 150 nn./ls

3 q

a

2. Jevdnqduvsd (unnd) 8ns1 150 nn/ls + Je 8-8-4 nn./ls ves N-P,0sK,0
3. Jaivan
4. lailade

Adunsnlsinensns 2.9uas1vsnil U 2557-2558
2.1.8 naaaumalulagn1sdnnisiukasIsnisugnaivansanluaninuinensns

laifluaunsvnasedl 4 n55UI5 Usenaunae
1. lanaumedsdnn 1 ads wsau 1 ads Ugnauuuniny
2. fanedadnala 1 ads wew 2 ads Ugnauwuuninu
3. lanaunedsdn 1 ase nsu 1 ads Ugnaouuuad
4. lanaunedstn 1 ada w2 afs Ugnauuund

AUl YRINT 9.9Uas1¥51H U 2556-2557
v ‘:1' 1 o < v A [y <
2.1.9 Mmytauasesdvhanuazomudaniagldaiosdnsvuinian

NBHUNIINAABILUU RCB 1l 4 91 N350335 Ao A5n15vinAnuazeInLasAnLenuanin 5 33

1. mslassuay lunisanueniuan (Check)
Asialaglanssauau

v A | < = | Py
A5LTLAS e NVUIAAAUB IR AT UTUIANZENSIaRULALAN

nsldinsesinmnuazenmin @nInenduauasysntl)

ook N

vy A W & Ao =
ﬂ'ﬁi‘mﬂiﬁ)\uﬂ’]ﬂmLLUﬂquuq@LaﬂWWWquu

aunsnaudITeivliguasysnil U 2554-2555
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2.1.10 Anwviiauuasdmngatugrsdgniuansraiulugnimnun

UM 1 279UKUNMSVIAERLUY Randomized complete Block 91uau 3 91 lneiiiuugnidu

)}

o

53335 laun
1. Ugnaniuil 29 unsia 2557
2. Ugnaniuil 7 nuanius 2557
3. Ugnandudl 17 nuanviud 2557
4. Ugnanfudl 27 nuansiud 2557
5. Ugnaniuil 7 fiunew 2557
6. Ugnaniuil 17 funew 2557
7. Ugnaniuil 27 Sunew 2557

UM 2 219UNUNSVIAEBLUY Randomized complete Block 91uau 4 91 nediiuugnidu

)

b4 1

aa
n551735 lAwA

- Ugneniuil 29 unsAw 2558

N -

- Ugnarium 9 nuAus 2558

- Ugnaniuil 19 quanvius 2558

(SN

4. Ugneiuil 2 funew 2558

- Ugnaniuil 12 Sunaw 2558

N Ui

- Ugnaniuil 23 funaw 2558
7. Ugnaniudl 2 wwneu 2558

aiunsngugITeivlsauasvstil U 2554-2555
Aanssugay 2.2 nsiauwmatuladnisuanaluaninudunse

2.2.1 ms@nwinslddeivanivunzaudenisugnaluaninudunid

MUNUNSNAABILUY RCB ¥ 4 91 7 n5u33 Ao
1. iy 091 10 nn/ls
2. & das1 15 anls
3. Yaiios oms1 5 nn./ls
4. Vauswsiu 9ms1 5 nn/ls
5. §u3w1 §951 5 nn./lg
6. hve 8951 5 nn/ls

7. Ll Jenvan
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AviunshaudITeivlsguasventl U 2554-2555

2.2.2 vagpuwalulagnislddeiivanimunzausanisugnaluanimundunsd

a

Liflusunsmeass n35aas Ae Mmsugniiwluanudilonau 4 35 As

'
[y 1 v

1. iy 8931 10 nn/ls lanaunsudgnan 15 Fu
2. fam$1 8931 15 nn/ls lanauneudgna 15 Ju
3. Yawes 8n31 5 nn./ls lanauneudgnan 15 Fu

4. Wlileiivannoudgna

a

AHuNIAlsNYRINs 2.9ua519574 war 2.85uns U 2556-2557
2.2.3 Mmsnaaeuwalulagnisugnaluanimundunsd

Liflununismeaes Wunsdgnaaninudasing Usgneude 4 nssuis
1. Ugnitariu 851 10 nn./A3 lanaudisld 15-20 u - Ugnan
2. Ugndama 831 10 nn/l3 + devsinuewity 2 dusiols wieulanaufivan Adly 15-
20 Y - Ugnan
3. Ugndmiu 8051 10 nn. /3 + Jendingdund (und) 150 nn/ls niexlanauiivan
gl 15-20 Yu - Ugnan

1+

4. lyifimslddedunsd - Ugnn

]

AduNTAAEIUNTTLSINEATNT 2.9Ua51¥511 wag 2.835uns U 2555-2556
2.2.4 navaBnuaztinvesudunidranisasyiulawasnandsvesnluanmundumsd

TNUHUAITNAABILUU RCB v 4 91 10 A55U35 lauA

[EN

. Jumandnsn 500 nn./ls
- Jumandnsn 1,000 nn./Ls
- Jemandnsn 1,500 nn./ls

unsg Qunid) w91 150 nn./ls

Nl
(]
=~
)

)
DD

unsg Qunnd) w91 300 nn./ls

DD

aunsd Qun1d) oms1 450 nn./ls

genfindnsn 100 nn./ls
- JeBuvisddndadng 200 nn./ls

v @ v

2
3
4
5. Ygnsing
6
7
8
9. JeBuvsgdalingnsn 300 nn./ls

10. lildde

AiunsnaudITenvliguasusndl U 2556-2557

2.2.5 Anwmavesnsidleivanuwardnsdeningdunsd (unna) NmanzausenisiaSywiule
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a = a a e
LLaSNaNaWT@QQWWﬂQﬂiu&ﬂWWUW@u%ﬁS

(%
o

TNURLNITNARBILUY Split plot & 4 41
main plot fig Yedivan 2 ¥ila laun

- fhwa 8931 10 nn./ls

- Yoo 8991 5 nn./ls

=

subplot g Jensin Qunid) 4 a1 laun

+

- Jovain (lund) dwsn 150 an./ls
- Jemdn (lunnd) 8ms1 300 nn./ls
- Jemdn (lunnd) dnsn 450 nn./ls
- Jovain (lund) dns1 600 An./ls

AvunsnaudITeivliguasusnil U 2557-2558

22,6 Anwilanazuiasdnsnluanimudunsd - Anwisnisdesiumdauuasdngatluanm
WWBUNTE
dvuuadngaluanmundunidednaios 3 ulas NAudideilsquasiusiil uaswlasn

1 LY o

AN MUNBUYZEVRLNYAINT 9.9Ua31w5H duiunuamnduavivdwenaudanuiies Tnedudiuiudy

@ [y} 1
LWLIE faLUas

AiunsnaugITeivlsouaesndl wazlsinunsns 2.9uasvenll Y 2557-2558

[ [ v ad ' a =~ a a ¢
2.2.7 NasﬂaﬂafﬂiqLM@@WHQLL@%’Jﬁﬂ’ﬁUQﬂJ’mE)NaNaGN'WLNQUQﬂIHﬁﬂWWU’]@UWiB

NBHUNITNABBILUU split plot I 4 kA
main plot Aig 35n13UgNn ¢ 3 35 laun
1. huuninu
2. 1501unen segsewinannd 50 wufims
3. 1seudunnn srovsewinannd 30 wufins
subplot fia Sasnudniiug 4 Susn lown
1.0.5 nn./l3
2.0.7 nn./l3
3.1.0 nn./ls
4.1.5 nn./ls

Adunsnlsinensns 2.9uas1wsnil U 2557-2558
Aanssuges 2.3 Maiamumalulagnisugnaluannls

2.3.1 msfnwunaluladnisugnaueenemig
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TNHHUNITNAGOIUY RCB T 4 91 N353 Ao nsldde 4 n3suds laun

1. Jemandnan 500 nn./ls saufudy 46-0-0 §w31 35 nn./ls

2. Joyafnenn 8ns1 100 nn./ls

3. o 16-16-8 831 30 nn./l3

4. e 46-0-0 831 35 nn./13 swuiule 0-46-0 w1 35 nn/ls

a

Atunslsinensns 2.9uas1ws1id U 2556-2555
2.3.2 M3Ain¥1IsN1sUgnauuUseeln

MNLAUNITNABBIUU split plot 91U 4 8
main plot fia MsAuANTYRY 2 33 TakA 1) Toussuay uag 2) TdwanadinAay
subplot Ao NslEdedunsd uwavdend 6 35 loun
1. Tddepen w1 2,000 nn./ls feudgna
2. Talendingdiunid lund) a1 150 nn/ls Aeudgnan
3. Tddewndl 16-16-8 dws1 25 nn./ls nasUgna 15-20 Tu
0. Taenedl 16-16-8 Sa 25 nn /L3 wudld 2 ads ndagna 15-20 $u way 45-50 Su
5. Tddeman 8031 2,000 nn./ls saufudewndl 16-16-8 8n31 25 nn./ls

a N 6

6. lalemiingaun3d ((un1d) 8ns1 150 nn./ls Safudewd 16-16-8 w1 25 nn./ls
dudunsiiquéideivlsguasvend Y 2554-2555
2.3.3 Anvinisdanissgersfisfingauresnuasiuanmituiidusng : gaduneduay
any3
2.3.3.1 Anwimsvanlasesndinzduasimaniufumsluiesujifinis : gaduniad
anmnsUNAud 30 esmwades lukesfURinis MausumIeaBUUY CRD 5
n351A3 4 91 swsveznavesn1aUn Tiun svezianisund 14 Yu
1) UNAUAY FeSO, AMULUNTUDY Fe 6 S¥u An 0 5 10 15 20 wag 25 un. Fe
Aanlansy
2) UNAUAYU ZnSO, AMILUNTIUVDI Zn 6 5¥AU A 0 1 2 4 8 way 16 Un. Zn 7o
Alansy
vnfudusyezing 14 U wazatniufoasazaty DTPA tharfldinaiansmiiie
vanduiusseninenududuvests Feso, waz o ZnSO, ldadly Aumnnduduveandnuas
fanafainle wazasuen Fe way Zn buffer coefficient dmultlunisuszidiunny awnsaluns
Anduuaznislantdessinmanuazdinzdvesynauniad

CY v W
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o U a Y + a a ¢ v [ % 1 ¥ a
dvunanauwnumaATegia n1stileduniddadadnsn 300 nn/ls elvinaneuununaAsegia

sial'i'qaﬁqm A 2,070 way 2,564 U msaals Tl 2556 way 2557 AUaTeU

2.2.5 Anwmavean1siideivanuazdnindevdngiuvad (lund) Aunzausian1sasyduls

a a a 6
LLﬁ%NaNﬁGWJEN\‘]'WI‘UQﬂIUﬂﬂ']WU’]@UVIiEJ

1 [

TuannuBunsgnsliaamy dns1 10 nn./ls visevaiias 8051 5 nn/ls lanaudieany 45 Tu

q

inlimaasaulawasinandnliwnnsdaiu dmsunislddendn Qund) 8ns1 150 - 600 nn./ls

NnAnmsasyivlawaslinandaliwnndeaiy waglinulisenduiusseninviinvesdeivanuas

+ %

gns1lenin (und) meinuguautAinaaiivesiu wui ndsiunedfudannudunsa-ae wee

9
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Sy ingLiuTu duuranaUWIUNIAASEEAY N1LEIINN 8051 10 nn./lssiududendn Qunid)
8131 600 nn./ls ilvuenune 2 Inisneaes luvaeinslining §ns1 10 nn./ls sadudendn
(lun1d) 8ns1 150 wag 300 nn./ls vilvlanlsva 2 Ynsmaaesdsiuwugdilildnimudnsi 10

nn./lslanauilieany 45 Ju Saududevdn Tunid) dns1 150 nn./ls Favilulanmlsgean

2.2.6 Anwwiakazudasfngnluanmuidunid | Anvisnmsdesiuminuuasdngaluany
WUNBUNITE

o v A

yilpudasdngnddginuluilasUgnaanmundunidinulugineaindseisduazeine
fyadeanns loun vueuvielua wulludiden wniiuddinie wasueuiideiinglvan wienany
LA AnMINIIUUTEINTYvRIMNaRR N lukategwsallies  Inglanizlieanine1nie

[

Wasuwlade81937aL52 LU LA NU79979 wWoazlotseTaasnisnisteatunian

[ 13 v ad 1 a A a a6
2.2.7 Nﬁ%@ﬂ@@li’]LMﬁ@WNﬁqLLﬁ%’Jﬁﬂ’]’iUQﬂQW@@NﬁNEWN’WLN@UQﬂIUﬂﬂWWUW@uWiS

Ugnawnedsninuuazlseiduwan waglddnsnudaiugadas 05-1.5 nn./ls dmsundnn
Tuanmuduvsdlinandalaiuwnnaieiy nandnmeglugig 40-50 nn./ls wagaiunsadanisnisugn
Lana3swin waslsedunnr Judutisszeznawazuss waslinsldussnuneluaiiiou wiay
Y [ Aa s P 1 2/ a [ ] a ¥ +ooa a6
FamTannisinunsiinielumfuaueaiiotisandununisudn AsUTuUTsinssRumelesunsy

WL NANRANANYTHVDIFIURE 1B
Aanssuges 2.3 Msiaumalulagnisugnaluaninls
2.3.1 msfnwumaluladnisugnaueuenenis

U 2554 way 2555 WU Wandniis 4 nssudsldunnaisiuegslidedAgnisata Tud 2554
NNNISNITInandaaie 74 Alansusenuiugnens 115 (800 ms.u.) U 2555 Nnnssuislvinandn
\de 34 Alansuseiunugnens 113 (800 n5.al.) N35uIsH 3 Msldlemuruuziy 16-16-8 8951 30

nn/ls Wunssudsnamuiesiian Ao 771 vivsediufiugnens 115 (800 ns.x.)
2.3.2 M3An¥1IsMsUgnauuUsEln

nsaruAndyigne nsldusanuay wagldnarainaau nuin linandaluiunnsieiu

[ U a a 6

drunslddenandnsn 2 dudels Joningdunid

Ll q

(lun12) 8ns1 150 nn./ls mslddeiail 16-16-8

[

an31 25 nn./ls waznisladedunidsiududeownd 16-16-8 wandnarluwandneiunisads v

9

2554 WANANagI¥NiNg 95-128 nn./ls U 2555 wandnegsendne 77-104 nn./ls wanauuny
N19AULATEENY nudl mMsldnanainaguulas uasldlowndl 16-16-8 w91 25 nn./ls isaeng

15-20 Funaslgn ddununisudndign fe 4,200 vmsels laglvimlsgnigean 2,160 vnels

v
=

U oA aa & acg aa o Y ! Yy A v a
ﬂqiﬁ'ﬂUﬂﬂJUGUWGU 2 998 ﬁ’]ll']iﬂLa@ﬂaﬁim'ﬂﬁMUQﬂu@Sﬂ‘Umumu LLazLLiﬂ\‘ﬂuﬁLULL@ag‘W@QW NIUANTT

Y 9
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dy U (3 [ [ dy +| 1 L I +| a a Y

dosdnin1glunnsu Lﬂiﬂﬁ]iﬂﬂll@]@ﬂa@nu‘ﬂ@uﬂﬂaﬂﬂﬁﬂﬂﬂﬂuaﬂ "’U%ﬂi’)EJﬁﬂG]HVJUﬂ']“lJEJEJU‘V]SEﬂ@@ﬂV]’N
)

NN

a 1 a =

2.3.3 An¥1N153ANI5M0MTHVNVINLANVBINUAIIUANNNUARUA : YAURIATLAE

any3
2.3.3.1 AnwinisUandasesigdenzduwazinaniufunluiesuufinig : gafunied

fa v A a Y =

Ausegsiuiiquiitofivlsuasanssd Sminunsarssd Aussduanudn 0-15 ou. Loy
Ausiulumilen ArmunuILUuAuTIN 1.52 nfusegnuiadiuiiuns dananududisuiunans
(pH) 8.0 Bun3vingFesas 1.3 veawesaniduuslowd 13 un./an. Bray II's methodlnumnaiFoud
annld 154 un/nn. dneddiadald 2 un/nn. (DTPA pH 6.2) wdnfiadalé 4 un/nn. (DTPA pH
7.3) nan1s@nwinisgaduwaznisuanUdesinan wardind vesyafuniad nulyaRunIAaTaT

[y a

duuszandnisgadunaznislanUaesindn uazdengd wiriu 0.520 uaz 0.378 Aud1Ay
2332 ﬁmsmﬁﬁ"]’mmiﬁfnammiﬁﬂuawmLﬁaLﬁué’ﬂamwmimamﬂLmﬂm;maumﬂﬁ

ANwIN153AN155AN (Fe) YnAuAIAS Auszaumudn 0-15 u. neulgn I pH 8.0
dunieingiovas 2.2 WoawosamIuuszlowt 13 un/nn. Tnuna@ouiuaniudeuls 154 un/nn.
windtadald 2 un/nn. ilefufusaudumilr Aanuruuiuiusin 1.52 nf/gnuiafisufiuns
druuduasseRuaEn 15-30 9w, fidn pH 7.5 Bunieingienar 2.0 ealesatiduuselom] 12
un./nn. Tnunadeufiuanideuld 150 un/nn. wdndtafals 4 un/nn. defusaudumiefisioyu
Ui AAnumuiuRuTIN 131 nfusegnuiadisufiins udafuifein Aussiuaudn 0-15 .
fiAn (pH 7.7-8.0 Bunieingeglusziuuiunansiesay 2.1-24 veanesafiiulsslovisglusysu
Uhunans 13-17 un/nn. Tnuna@endiuaniddsuldegsyfugs 105-135 un/nn. wdndiadalsegly
sedusi 0.7-3.2 un./nn. TelndiRestuaiieseifudeulgna ondumdniiadaldfiuimoniuiy
MnAuneulgnlunssisalddomanadluiu maadydulauaznslinandng wuin anugeesiy

a IS 1

Amnnssasldunndneiunieadiagd dadueaegsening 166-180 vy, (U 2554) uaregsening 160-
193 . (T 2555) wandnevesisl danuuandrstussnaiitedndy 9 2554 nuinsauislddend
N-P,05-K,0 81351 21-0-0 nn./l5 Saudumslddewman 8031 0.5 nn. FeSO, /ls Tinandngaan 194
nn/13 usilaiumneinefunssadsaladennnssnis Mnandnegszning 156-190 nn./l3 U 2555 nuin
nsladewnil N-P,0sK,0 8031 21-0-0 nn/ls Samdumslademan dnsn 1.25 an. FeSO, /15 T
Handngan 210nn./1s waldunnseiumslddenl N-P,OsK,0 8951 21-0-0 nn./ls saufuldde
AN 8m31 0.5 nn. FeSO,/ls Tilnandn 206 nn./le

AnvIN133ANTINAINEE (Zn) Yaiumad Ausediuauan 0-15 wu. Aeulan A1 pH 8.0

<

dunieTngsevas 2.2 WeareTanduusvlewd 13 un/nn. Inuvnadeuiuaniddeuld 154 un./nn.
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(4 = a (% v dy a a 1 IS ! 1 a U ! (3
fangdnanala 1.8 UN./AN. LUBAUAUITIUUUNUYT ANAINUNAUILUUAUITIN 1.52 NIUABYNUIFAN

L= ¥

WURLAS drufudualaseiuaNdn 15-30 @, dA1 pH 7.5 dunseingiesay 2.0 WeanaSamiu

9

Usglowd 12 un/nn. Tnuna@euiuaniudeuls 150 un/.an. dnzdnadald 0.8 un/nn. iesiusiu
Uumilen@dayuiu Armnununsiufugy 1.31 nsudegnuianaufiuns vaanuifiean Auseeu

AIUEN 0-15 au. JA1 pH 7.8-8.0 Bunseingegluszauliunansiosas 1.9-2.1  weavesandu

[

Usglevdleglusyiuliunan 11-18 un/nn. Inunal@euiuaniUieuldegseaugs 107-146 un./nn.

fa 1

dansdnadnlaeglusedusn 1.1-2.0 un/nn. IAlndiAesiuainszifuneudana nsasgyduls

aad 1

WarN1SIHAKAR1 WUT1 AINEIYRIRUNNNNTINITIuANTUMNadiAll Innugeegsendng 171-

D

(%
Y

180 gy, (U 2554) uagagsendng 170-179 au. (U 2555) wandnaveeial dadnuuand1aiuegied

[ a v

WodAgy U 2554 wuinnsladewndl N-P,0s-K0 8m91 21-4-0 nn./ls saufunsladedansd dnst 5

aa aa a |

nn. ZnSO,/ls Minandngagn 192 nn./ls wildunns1eiunssadsnlddennnssuds Ninandned

Y

5enine 161-187 nn./ls U 2555 wui1 mstddewadl N-P,0s-K,0 8031 21-4-0 nn./ls saudunisld

Jedanegd 8n31 5 nn. ZnsO,/1s Winandngege 189 nn./l3 waldunnsnsdunislddensl wagladldde
Mvinandnegsening 161-181 nn./ls sniunislade N-P,OsK0 801 21-0-0 nn./ls Sauruldde

[ o

fanzd 9ms1 0.5 nn. ZnSO,/1s Nvinandn 154 nn./ls
2.3.3.3 Anwimsdanlasesndinzduasinaniufumsluieaujufins : gaAuany3

-3 ! a a fa v A ! & o [ & a [ = & a

NudegRunaudITenyliuasadssd Jminuasanssa Auseduaudn 0-15 vu. Liedu
a ] = J a [y 1 3 a a1 & 1 1
AusILUUmileY AANUVILLILAYTIN 1.28 nduregnuiAiwuRiung daAnanuduaeeeu (pH) 7.7
dunseingionaz 2.3 Weawesadiludszslend 4 un/nn. (Bray I's method) Tnuna@eudiaialale
117 un/nn. &ingd 7.3 un/nn. nansfinwinsgadusaznislanUdenndn wavdingd vewamu

L) | a A
aNYI WU YARUBNYT UAN

9

o a

wszdvsnsgaduuasmstasUdesmanuasdingd windu 0.694 uax

0.668 AUANU

2.3.3.4 Anwinsiamssigemsialuduaaiioimudnenmnsiancuaduiui  yasu

a
anys

AnwIN139AN15598n (Fe) YnRAuany3 Aussdiuaiudn 0-15 u. neudgn fidn pH 7.7

dunSeingievay 2.2 WeaneFanduuszlewd 5 un/nn. nunaleufivandeuld 129 un/nn.

a

8 A o v X a a = | | Y s
Lﬂaﬂﬂﬂﬂ@lﬂ 8 un./nn. LUDAUAUIIUVULVUYT ATATUAUILUUAUTIN 1.27 ﬂillﬁ]@aﬂiﬂﬁﬂ

[ v

URWAT dIUAUTUANTEAUMIINEN 15-30 Fu. A1 pH 7.5 BunSeTngiesas 2 Weanesanlu
Uszlewdl 5 un. /nn. Inuna@euiivanideuld 103 un/nn. wanfiadald 7 un./nn. iefusiulu
] a < ! 1 a LY ! L3 a v = c{' a [
wilgafidlayulu AAnuvuity Ausid 1.18 nSusdegnuiAfigufiuns wauAUNgIN Ausedy
ANNAN 0-15 g, fA1 pH 7.7-7.9 Buvseingeglusziuiiunaisievas 1.90-1.98  weaesaidu

Usgloviegluszaugs 40-55 un/nn. Inuvadeniuanideuldegseiuge 120-131 un/nn. wianil
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fa

analaeglusgAuiiisane 5-7 un/nn. dalnalAesiuadiineiauneudana msasgyiulaiagnis

aad

Winandn nudn ANUgasrumMNsTITllwaneiuneEifll danueadegsening 186-196 wul.

(¥ 2556) Wagagsyning 186-196 @u. (U 2557) nandinaweeinl danuunndiuseediteddgy U
2556 wui1 n1stade N -P,0s -K,0 8031 21-0-0 nn./ls saudude Fe 8m31 2.0 nn. FeSO, /13 v
wanAngaan 242 nn./l3 wiliuaneneiunssuAsilatonnnssis Niandnegsewing 193-238 nn./
15 T 2557 wudn nstdde N -P,0s -K,0 8051 21-0-0 nn/ls Saurule Fe §n91 2.0 nn. FeSO,/13
Tinanangsan 242 nn./ls lduandnadunisladewi N-P,OsK0 801 21-4-0 nn./ls nslddeadl

1+

N -P,05 K0 8031 21-0-0 nn/ssauiudendn §ms1 1.0 2.0 waz 3.0 nn. FeSO,/1s nslaleiadl

)

2

a

N -P,05- K,0 8051 21-4-0 nn./ls Saududemandnsn 1.0 2.0 uag 3.0 nn./ls FeSO4/13 Fiflnandn

agTyning 219-239 nn./ls

a

AnvIN133ANTTIRdINEd (Zn) yaRuanys AusyauAmEn 0-15 i, neudgn a1 pH 7.7
a N v v v A = A A v o aa
dunieingsevas 1.09 Weawesandu 31 un./nn. Wnunaweuiiuandsula 149 un/nn. dnzddn

afiale 0.73 un/nn. tefufusiuvunier A1ANUMUILINAUTIN 1.28 nfudegnuiIAligudiuns

¥

druAududesgduaudn 15-30 wu. fid pH 7.5 BunFetngiosas 1.02 Weanetailuusslew
21 un./nn. Tnunadeniiuaniudeuls 129 un/nn. dandiadale 0.70 un/nn. Ausruvumiend
dinyuly ApuvuIkiuiusIg 1.52 nfusegnuiadwufiuns ndLiunandnan Ausgdumugn
0-15 ay. A1 pH 7.7-7.9 Bunieingetlusesuuiunans Jovaz 1.1 -1.25 veaveSaiduusslovy
oglusediugs 40-73 un/nn Tnunadesiuanasuldeglusyfugs 120-144 un/nn danydiiadale
0.73 un./nn LoAuAuTulumilsy Aeusuuuiusn 1.28 niudegnuiAfieufiumg dufu
Fusneseduaudn 15-30 ou. e pH 7.5 BunFetngiesar 1.02 Weaedadiduuselewd 21 un/
nn Tnunadenfiuanasuld 129 un/nn &ngditadaldeglusnindringm 0.6-1.4 un./an M3
WgAulakanstARaNEn1 WuIANgURIRUNYNN TS lluaNAeTuneadiRd danugeed
581979 188-195 @l (U 2556) waregsening 176-191 @y, (U 2557) wandna U 2556 wuin 9n
IS linandnldunndieiy agsening 169-275 nn./ls Tay mslddeiail N-P,05-K,0 8051 21-4-0

+ [ 1Y

nn./ls saunudedengd onsn 3.0 An. ZnSO/Ls Twanda 275 nn./ls U 2557 wuin wandnimiy

]

'
a

wanssfuegralifeddnis nsladewnsl N-POsK,0 801 21-4-0 nn./ls saufudedined 6n31 3.0

nn. ZnSO,/s vinandngegn 278 nn./ls wiliiwansnadiunisladewnd N-P,0s-K,0 8051 21-4-0 NN/

[y

13 mslddewmil N-P,0s-K,0 8051 21-0-0 nn./ls saufudedengddnst 1.5 3.0 uag 5.0 An. ZnSOy/

+ o

13 nislddaiasl N-P,OsK,0 951 21-4-0 nn./ls Saufuledangddnsn 1.5 wag 5.0 nn. ZnsO,/13 7

9

lnandnegsening 220-275 nn./ls
2.3.4 M3dmuasdnnuazn1steiuida

2.3.4.1 Mydranuaingnlulmraslgnitdfiy
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L2 (3 1

dnuasdnsnndaningleis Smdaanys uazdaninuasalissd seninel 2554-2555

9
(%

WU wuasAngdaud 1Ay laun vuswvielua wiruddes wazuiurludiinma vueuvielund

o

o A

Innfaawaziianudidgyiantunisigna inwnsnnsentinuasiinnuddglunisdesiudda

wuaednga Fdlinudmnisungseuinvednuasdng inunsnsarusnldansindnduienuviewans

Llaldmuuugdiveansiinnisinens
2.3.4.2 Msfinwisnistesiuminuuasdnganitdfy

MsUgnadiugeiud 2555 wag 2556 wumusuvislusiAENe wazaseuNAaTid]
Uszansamlunistesiumdanueunielua laun triazophos 40% EC carbosulfan 20% EC
spinetoram 12% SC Wag imidacloprid 10% SL 80131 50 60 15 uay fadans/th 20 ans nsle
spinetoram12% uaz imidacloprid10% SL Fududnmadennislunistestuidamueureluniia

Usz@nSnumaLnu triazophos 40% EC carbosulfan 20% EC f1ns13%n1sinunshugiin
2.3.5 Mnageun1sUgnameiesesUgnlanimuiwazannls

msUgnlagliiadesiinnuazain 530151 Ussndausaanu waglvnanangsninnisgnuuy
winy anls Ae wandaads 2 ¥ 9innsugnlaeldiriesgnld 80 nn./l3 vagiiniswinldnandn
66 nn./ls drun1sugnluaninun wandaliuansneiu Ao egsening 63-65 nn./ls egrslsfimu n1s
Ugnlngliiedesugnaesiimseiosfuianzay Wielvdunansnsenldaane aznindensli
ih TnsiamemsUgnluanmulugguds Ssiesdinislidiedy viomsugnlumatseniu uenannil

Jeilrinanuazaniumsiiuienanandnaae
2.3.6 MsfinwmMsinivesuiniugeasasiug A30-15

< = S a & a =i ! Y < '
WanMUAIRUaTI¥ENT 2 M ungNuasvaniulanegeu linumsindivessudin us

& A a < = I ! = Y < = [J Y 3
waeiaiufgndlugany wudi dnsindivesuda Feaunsaiaienisindiveudnlalag
PANIAAMYANTAZAETULUDSITAAA LaTn YENTOUNAAMELSaIBUANSaU (hot air oven) 7 70

a o & a1 ) I3 2 ¥ v ' a
paFwAEd WU 3 U Ingwdnfiniunisaukalaunsanulan i laegnataenin 2 U
ANTIULBY 2.4 NTHAILNALULAENITHAN UL AUAUNUT

2.4.1 NMSNA@aUkariaLImAluladnsHaniwmunzaulun N Ptanauans

U 2554 auflunisla 7 udas Tuundmiamesysal gluvie wavenshing wuln Handniade
14 7 wlas wirdu 78 nn./ls eidiudauasesnd 3 uway men-wasiiuidles egnidunes Trinandn
gan19wn-uasiuLiles wardsujURvednynIng fedesay 10 g 7 ANUAIAU @IUAUANYUNTE
i ] aa A g ] ] ° & ad a wa %
A1 BCR WU11 NT30959 2 1A1 BCR g9N18HNTI19I0-LANTULLDY LazisU ) UATDINYATNT 7088
17 U 2555 andunisluiug 4 4smdng az 3 wdag 50 12 wias wudn en-Lasiuiled hagis

'
aada ¥

UfjURvesnuning Winandnndegean wirdu 130 nn./ls gandnssuisdu Sevay 4-28 nssuisn 19
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WugnguaTvstl 3 dveveanitUssinailaniuay 5 um Adlvinaneuwnuniest BCR
innninssdsd 5 Fafundunsiugiudes Sedesay 4 Wethnandnuazsanouunurienudy
yuanadens 2 T wuih wandnndsnlusnmamiensua 4 Smia whiu 99 nn./ls uasdie BCR
Winilu 2.20

(% '
[ [ [y

2.4.2 mnegeuwmalulagmsndnaiewi Uymlsanimuayndamnuniminyisug

Wan1snaaeu U 2554 nasaggugnlinunisunsszuialsauiidmuazingdd wanunis
unsTEUInDE UL TIemUaLielUNR LA TEaEnd1 warduiunsnaeunuikuldifios 1 5
U 2555 1ile01y 14 Fundssen wumsidiangvemusuvislun wagnunisidviansveslsauin
Meanudeme = 1 (7%) ey 40 uvdasen TunssudBinunsns 2 1e MsUsziliunandn wui
nssusUSul i 1,000 Ludn uazrandnganiinssudsinensns Tud 2554 Aadu 4% uas
9% U 2555 Aoudiu 3% uay 9% nwddU wingIABiNYRINsdiAT BCR gand egdlsfiniu v 2

N551753A1 BCR 11NN 1

2.4.3 n1snegeuIsnsugnafimunzanluuineun1sugndnIkuunyasnsldusIngne

PYLDAY TINIAUATI VAL

1 aa o J Y [ v 6 19 v
HANISNAABU WU Ugnaimunssadsuugidn (wuunit) Tdanstudaiiug 1 nn./lsla
nandniade 2 U gaige 52 nn./ls sneldiade 2 U 2,377.28 uIm T8989 Ao NTsNIBUULIT (Wuy
Tse) dnsnudaiug 0.5-1 nn/ls Tvinandande 43 nn/ls s1eldade 1965.12 v waznssuas
neaInIensNaaiug 1.5 nn./ls linandniade 37.67 nn/ls s1ldede 2 U 1,732.82 v
AIUAITU A1 BCR WUl nsudsuuzi (wuuwdw) Tonswiniug 1 nn./ls A1 BCR wasgeiign
WU 1.98 se9a3n Ao n3suASinuasnsdnsuuaniiug 1.5 nn./l3 Wiy 1.80 waznssuisnIsuds
o [ < [ ' o ' aa
gl (Wuulse) nsuudaiug 0.5-1 na/ls 1.10 N158ausuvaunNunInInydl NE¥ASNIYOUITNNT
UgNIuuminuuednsuisnnisnens 1eannlanandnfiniinssuisvenunsns uwasidunssuisi
inwasnsAuAg U URAlaOeligeen daunssudsuuulsountonaldivinzauiunisanluiuiun
\Heanniimsdanisiauinuaslanandndes liduiunisamu

[

2.4.4 nsvedeumalulagnsudsnieundammusuislunnundminyisud

9

nstesiumdanusunelunlneldasainaziavut 100 ppm 80151 30 1a./11 20 &ns
= 1 g.// 1 > 2 1 g.// 1 > > dl > 2 1
AnruAasineny 5 Junawen wu 2 A3 Meiu 7 U wasiliaaneny 25 Tundasen wuaistnsosly
Wad 40 % 9% 9951 50 UA./U1 20 AR WU 2 ASI ¥19NU 7 U @1UNT0ARANULEENNELEBI9INNNT
Wvhangvemusuelunlvegluseduaunalaenaly (general  equilibrium  position) la 13
Uszllunanan nssuiSnaaaunandnady 76 nn./ls nssudSinumsnsuandmway 52 nn./ls tnunsns

IIMUNENANENTIAT 50 UIN/NN. AN8RTIEIUTIELA siB N158NU (BCR) 11nN91 1 913 2 N385
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NANTTUN 3 NMIVBUATHAUNNDLNNYAANANTNIN
3.1 MSHAIUINARA YO IMNTAIINIIRAZAING
3.1.1 MSANEINITU UL

gNINMIVILUEN NaN1SVARBIATIN 1 WU Msldnegiuse) Wersuilareudisuiuas

dAad

s ehvihnsuSugestaenauunan vinbilersullontu wuierdunssudsadondendudiunay
Aot ivdrunanvesuLaziueanatll worsuaglalimiernwiuly 91nn1susugns 2 Ass nudn
nnnssudsladnvauzitaasuiiifianels wanziazduiuen iinisusaifiuainuianelaves

o‘QQJdVLI ]

yraNsiugudITenvlsguaTved waznquuananiguanauda wuil Sevar 70 anuaulaly
nsuslnauea Snvasidoniuveausn wui fnaaeuiesay 30 fewelawnn wazdosay 55 &
anumele drugnsifianelaniniign 1éun gasd 2 oun ada : ddas Snsndu 1: 1 Tnedesas
40 fiswelasnn uazfewas 42 fiauwels sesa%n T6un gnsil 5 Ae 11 : dudeails Snsndw 2
1 fenegeuiianalaniusosay 70 diuauianelalagsiu wui Sevar 32 fawelawn Sevay 54
finela uavogluszduneld Sovay 14 luFesengmafvinwmanosindadusiluduinde lneld
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Research and Development of Agricultural Machinery for Sunflower

Value-Added Products
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Abstract

This research develope the sunflower seed husking machine as a small scale for
using to small farmer or group of farmer substitute the import machine which is very
costly.By improve the old type is the centrifugal type its work are cetrifuse seed impact on
tha wall setting around steel sheet casing lining with clothing belt wich is used in rice
mill. The speed is 35 m/s and take 3 mixture products are unhusked, seed husked
fully,cracked seed.Then flowing pass the win separater process by aspirator unit then sizing
separate by sieving unit with have 2 layors can be taken 3 grad of seed are on the top is
unhusking ,on middle is husked fully and on bottom is cracked seed.In this process can not
separate 100% have some 5-10% seed impurites in the middle sieve and normally take its
out by hand.So this research will solve this problem by take the zigzag unit using the
principle of the different of the coefficient of friction of unhusked seed and husked seed
which is different 3 degrees inclination.The result found that husking capacity is 60 kg/hr :
husked seed is 67% ; fully seed 539%,cracked seed 14%.and unhusked 32%.The zigzag unit
can separate unhusked seed and husked seed completely with speed of 110 rpm,

inclination 3 degrees, separate capacities 20 kg/hr/6 layer
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Research and Development on Sunflower Technologies
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Abstract

Sunflower research and development project was aimed to innovate sunflower
open-pollinated varieties with high yielding, low seed production cost and well adapted to
high variable conditions. The results suggested that Chiang Mai 1 population was developed,
for 4 cycles, there was 41 lines which produced high oil contents, closely to hybrid varieties.
In addition, genetic variation was conducted for high oil seed purpose. The results of
commercial varieties evaluation revealed that Artuale gave highest seed yield (289 Kg/rai)
but this was not significantly difference from Jumbo and Aquara 6 (259 and 246 Kg/rai). The
interview of farmers in Lop buri, Phetchabun and Nakhon Sawan provinces, which cultivated
sunflower in September-November, as a minor crop in rainfed areas, showed that all
cultivated varieties were hybrids. They used 0.8-2.0 Kg of seed/rai, seed cost were around
430-700 bahts/Kg, which costed about 378-1,105 bahts/rai. Most farmers (60-64%) applied
fertilizers, whereas 70-90% did not weeded. Most farmers (98-100%) used combined
harvesters. Seed yields were drastically varied from 79-267 Kg/rai. However, production costs
were quite low (1,748-1,805 baht/rai) while farm prices were observed at 17.50-18.85
baht/rai. These recorded data would be very useful for decision makings of both, farmers

and enterprisers.
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Abstract
The collection of physic nut variety was to collect high yield and low phorbol esters
varieties. The experiment was conducted at Nakhon Ratchasima Research and Development
Center and Suphanburi Research and Development Center during October 2010 - September
2015. The result at Nakhon Ratchasima Research and Development Center showed that the
collection of physic nut were obtained 44 varieties. 19 varieties were collected from

Huaihongkrai Royal Development Study Center, Chiang Mai province, 20 varieties were
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collected from Nakhon Ratchasima Research and Development Center, Nakhon Ratchasima
province and 5 varieties were collected from Suphanburi Research and Development Center,
Suphanburi province. 44 Physic nut varieties were had similar morphological characters such
as stem color, leaf color, leaf shape, petiole color, fruit color, seed color and seed shape.
While fruit shape in K 1, K 4 and K 5 varieties had obovate shape different from other
varieties that had round shape. The high total yields of 4 years were obtained from Laos,
India, Doisaket 1, C 1 and Check 1 varieties were 663.68, 575.34, 533.73, 519.26 and 518.30
kgs./rai, respectively, 100 seeds weight were 65.66, 67.34, 64.07, 62.47, and 56.16 grams,
respectively. The result at Suphanburi Research and Development Center showed that the
collection of physic nut varieties from Mexico which had low phorbol esters during 0.02 —
0.08 mg/g. The collection of physic nut were obtained 44 varieties. 44 physic nut varieties
were planted at Suphanburi Research and Development Center during 2011-2013. The
results showed the low phorbol esters of physic nut variety were W5, J 14, H 10, J 15, J 18, J
45 and J 17 that had phorbol esters 0.01, 0.01, 0.02, 0.03, 0.05, 0.05 and 0.05 mg/g,
respectively and the high total yields of 2 years were 168.50, 128.34, 163.31, 128.74, 148.56,
148.35 and 121.47 kgs./rai, respectively. The yield trial of physic nut variety was to obtain
high yield variety. The experiment was conducted at Konkhan Agricultural Research and
Development Center, Rayong Field Crops Research Center, Ubon Ratchathani Field Crops
Research Center, Chiangmai Field Crops Research Center and Sakonnakon Agricultural
Research and Development Center during October 2010 - September 2015. The result
showed that physic nut variety that gave highest total yields of 2 years at Konkhan Field
Crops Research Center were 18/36, GB 07-4 and B 34 varieties were 55.7, 55.3 and 53.2
kgs./rai, respectively. Physic nut variety that gave highest total yields of 2 years at Rayong
Field Crops Research Center were D 1, Local and A 34 varieties were 47.1, 45.2 and 41.9
kgs./rai, respectively. Physic nut variety that gave highest total yields of 2 years at Ubon
Ratchathani Field Crops Research Center were 18/36, B 34 and Local varieties were 150,
138.7 and 130.3 kgs./rai, respectively. Physic nut variety that gave highest total yields of 2
years at Chaiangmai Field Crops Research Center were D 1, B 04-03 and B 34 varieties were
30.4, 28 and 23.2 kes./rai, respectively. Physic nut variety that gave highest total yields of 2
years Sakonnakon Agricultural Research and Development Center were Local, A 34 and B 04-

03 varieties were 33.4, 29.6 and 25 kgs./rai, respectively.
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