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Abstract

Varietal Research, Development and Technology for Sesame Production conducted an
experiment in 2016-2021 includes : Varietal Research, Development and Conservation of
Sesame Germplasm and Sesame Production Technology Research and Development to
research and develop red, white and black sesame to obtain new varieties with at least 10%
more yields. Semi-shattering sesame to reduce seed drop when ripe and suitable for the use of
harvesting machinery. Sesame varieties resistant to charcoal rot and bacterial wilt as well as
data on oil content and antioxidants of sesame seeds. Sesame production technology from
nutrient management, planting system, weeding pest control, soil management, use of green
manure. The effect of growing tusks in volcanic soil conditions The use of agricultural machinery
in sesame production to reduce labor consumption and production costs. For planting in
potential areas, such as in irrigation or field conditions that can provide supplementary water
during dry season, organic sesame production and processing of'sesame food products to
increase the nutritional value of sesame, especially GABA. The results showed that sesame
varietal improvement for high yields. Got the recommended.red sesame varieties, Ubon
Ratchathani 3 (RSMUB54-12) yields in major planting areas«(Phetchabun and Nakhon Sawan) at
216 kg/rai, higher than Ubon Ratchathani 1 and Ubon Ratchathani 2, 12 and 5% respectively,
yields In general planting areas, 130 kg/rai, 11% higher than red sesame, Ubon Ratchathani 1. Oil
content 46.4%, higher than red sesame varieties Ubon Ratchathani 1 and red sesame varieties
Ubon Ratchathani 2 by 2% and 1%, respectively, and resistance to the destruction of green
opium bug. High-yielding sesame 2013 series is random cross yielded 3 sesame, white sesame
PWS56-3-1-38, yielded 88 kg/rai, less than Ubon Ratchathani 2 (92 kg.) /rai) 4%, but oil content
(47%) is higher than that of Ubon Ratchathani 2 (45%) 4%. black sesame, PBS56-13-9-14 yielded
128 kg/rai, 62% and 58% more than Ubon Ratchathani 3 (79 kg/rai) and KU18 (81 kg/rai),
respectively. And better resistant to charcoal rot and bacterial wilt disease more than Ubon
Ratchathani 3 and KU_18: Red sesame RS56-05-08 yielded 137 kg/rai, 25% and 51% higher than
red sesame, Ubon Ratchathani 1 (110 kg/rai) and Ubon Ratchathani 2 (91 kg/rai). In addition, the
collection of varieties and studies of the genetic characteristics of sesame seeds. The sesame
breeds that produce good yields and agricultural characteristics can be selected as breeders for
breeding to create varieties, and the population that will be used as a genetic base for selection
in the next sesame breeding program. Sesame Production Technology Research and
Development Project. A suitable period for sesame cultivation in the early rainy season was
between mid-May to mid-June. Sesame cultivation in the late rainy season should be in mid-August
because there were few sesame pests (sesame leaf folder worms, green opioids). Sesame
cultivation in paddy fields that water resources or irrigation regime were available should be cutting
rice stubble, a rough plow and a tillage together with 16-16-8. Prevention of sesame leaf folder
worms should use neem leaves extract together with chemicals. Organic sesame production using

fresh fertilizer crops is 15 kg/rai of cowpea or manure (cow manure) at the rate of 1,000 kg/rai or 500



kg/rai of aerated composting manure or 600 keg/rai of husk-chicken manure or swine manure was
750 kg./rai. A suitable of herbal fermented insect repellent that effectively prevented sesame
leaf folder worms consisted of neem leaves 20 kg., eucalyptus leaves, manure galanga and
wormwood 2 kg each. Putting them together and boiling until it was a half amount of volume.
Keep it cool down then covered it with a lid and leave it for a night. Then, pouring EM and
molasses 240 cc each into the boiled solution and keep it 7- 42 days for fermentation. Research
and Development for Value Added of Sesame aims to increase amount of GABA in roasted
sesame by sowing sesame seed for geminated sesame then baking them at 50 °C for 1 hour.
Then, producing chocolate bar with geminated sesame with a proportion of geminated sesame
and chocolate was 30:270 (grams) because this proportion had the highest score for testing.
Production of sesame sprouts for fresh vegetable consumption can be increased amount of
GABA by drying sesame seeds at 50 °C at 100% RH for 24 hours, then sowing the treated seed
to produce sesame sprout. The packages of roasted sesame seed for long storage were roasted
white sesame could be stored in these plastic bags: PP hot- plastic.bags, OPP-plastic bags and
Zip lock-plastic bags. All packages stored the white sesame seed for 12 weeks. While, black

roasted sesame seeds could be stored in a zip-lock foil bag.
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Abstracts

Varietal Research, Development and Conservation of Sesame Germplasm conducted an
experiment in 2016-2021 to research and develop red, white and black sesame to obtain new
varieties with at least 10% more yields. Semi-shattering sesame to reduce seed drop when ripe
and suitable for the use of harvesting machinery. Sesame varieties resistant to charcoal rot and
bacterial wilt as well as data on oil content and antioxidants of sesame seeds. Number of 24
experiments. Sesame varietal improvement for high yields. Got the recommended red sesame
varieties, Ubon Ratchathani 3 (RSMUB54-12) yields in major planting areas (Phetchabun and
Nakhon Sawan) at 216 kg/rai, higher than Ubon Ratchathani 1 and Ubon Ratchathani 2, 12 and
5% respectively, yields In general planting areas, 130 kg/rai, 11% higher than red sesame, Ubon
Ratchathani 1. Oil content 46.4%, higher than red sesame varieties Ubon Ratchathani 1 and red
sesame varieties Ubon Ratchathani 2 by 2% and 1%, respectively, and resistance to the
destruction of green opium pug. High-yielding sesame 2013 series /s random cross yielded 3
sesame, white sesame PWS56-3-1-38, yielded 88 kg/rai, less than.Ubon<Ratchathani 2 (92 kg.)
/rai) 4%, but oil content (47%) is higher than that of Ubon Ratchathani 2 (45%) 4%. black
sesame, PBS56-13-9-14 vyielded 128 kg/rai, 62% and 58% more than Ubon Ratchathani 3 (79
kg/rai) and KU18 (81 kg/rai), respectively. And better resistant to charcoal rot and bacterial wilt
disease more than Ubon Ratchathani 3 and KU 18. Red sesame RS56-05-08 yielded 137 kg/rai,
25% and 51% higher than red sesame, Ubon Ratchathani 1 (110 kg/rai) and Ubon Ratchathani 2
(91 ke/rai). Varietal improvement sesame for resistant to charcoal rot and bacterial wilt cannot
be selected. As for the quality of sesame, it.was found that the oil content depended on the
fertility of the soil. Sesame grown in high fertility soils had higher oil content than sesame grown
in low fertile soil. and oil content there was no relationship with yield and yield components.
The percentage of antioxidant capacity depends on temperature and humidity. If sesame is
grown under low temperature and high humidity conditions, the percentage of antioxidant
capacity of sesame seeds is higher than that of sesame grown under high temperature, hot. The
position of the sesame the middle and apical capsule contain more oil and antioxidants than
other capsule. High Yielding Sesame Breeding Series 2021 is reciprocal cross. Obtained F, seeds
of white sesame, black sesame and red sesame for use as the genetic base for the selection.
There is also the preservation and conservation of sesame genetics. Botanical characteristics
and agricultural characteristics sesame collected systematically recorded with a computer to

facilitate data retention and retrieval
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USunauansiennfiu 8.71 me/s drudanlulszwmalvefiansiwwfiunds 1.55 me/s wazanswanludu
\ade 0.62 me/g (Rangkadilok et al, 2010) wssnnazinfuluwdnndvatsvialiwnuaadey
Tnunadesmeanesauazindnil2.3-3.5% Deosthale (1981) TinseviTmnaunisinludidasiansauas
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uiadaniitinaussngadusuiuniussmiisdlasnmeaweadonluniuinusud 306.8-
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maTeauiuiuarnseuindiugnss WunHfouasysudgaiudn Woillunandauas
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Aanssuililunsfinwdde n1sugn UfURguasnet iuifewainudeyalunuamaaeses
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TinunsnsUgn duRguasne wazinuifenes Wimdn ssdugliduwuzidt wazif uduiindoya
lnglaniznisuensuvednunsnssianiugfnusivd viemaluladluig vasnsuivinisinuyasiatimeli
anunsathranisnaaesild lWUHTRasluanmnisugnuennunsns uazilufiveusurennuning
AR
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N159¥U1AU8915ALUIAN (Charcoal rot; Macrophomina phseolina) waglsaluian (Bacterial wilt;
Ralstonia solanacearum) JuusannTuiluguilinszwediulngfnuduwan (@ena uasyiuie,
a 5 A a [ Y o [y a o & a {
2531; JUANT Uagsaunw, 2533) wagn1sugnaiiay winnlddmsunisuslaafaiunisiiungueinig
laruinisvesilusasweslsnnauiiuwazansiueyyadasenindulunsiiuaunmusaudn feu
nsUsuUgeiugalvlinandngs Ysududduanimwindeulad wugainlidunndie fugadiuniuse
Lsawe wazludin wazUSunadusazaisiueyyadassluwdn Jaduwwimmidunms iiunands
LAZAMAINVRITIg Y waibinensnsaulavanauindu Feesiiuiunugnanveslssme uwasidu

nsasunelaasuliuninensnsdnniamis
521U8UAN159398  (Research Methodology)
AuNTITEMNTUReuUNTUSUUTIUgAEls Useneumedunaulunisandunuidedil
1. sausisarnsiiinanaeUsemaietinAnwileswuresanunliotugnssy
2. MFANANURUTUTIUMIRUGN TN (NMIHENTILNUE) wagnnsAnEaN
3. MyUsziiiuniug 1 3 Junou loun
- mMswWSeuiisuilasiu Usenaunig 20-30 Wud/a189ug egnetoy 2 anmuindeon
- MsUSEUfEUNINTgIU Usenaumie 14-16 Wug/a18Wug ag19tay 2 an1nuindo
- mawlSeuiisululsinunsns Ussnause 3-5 fiug/aeiug ag1etiey 4 an1mwinden
B UEARIUNTUTEEIUNTURBUYRINITUTUUTIRUELAY nouniavtdoyalausvaiunis
farsunduiugsuseswensuivinisinuns fesdndrdeyadinizvesaieiugituiie lnafny
Uffsevesiugdelsauaziuaidnind1dy n1snevavewele uazniseousuvennensng weldilu
Toyauszneulunisiiansaniuseiug delu lasimsidnseunguiisnuddeluiudanaicie
N3 UNUNITNAGDY
Tugupeunisilseuiisuilosiy nswieuiisuniasgiu waznisilseuiisululsinunsns 219
WNUN1INAABILUY Randomized Complete Block Design (RCB) laglutunaunisiusautiisuiiassu i
2-3 71 diulutunaunisisauiieuinasgiu nmsUssuiteulunesdiu waznsilssuiieululsinunsns
i1 3-4 9
ad a wva
U UANITNARDY
TuRBUNISHANLaZAALEoNITLT YanaiusnaudnfAniden tilaeanneniinisnounasiig
(emasculation) wpsnonildiluwiiugunnasnendiivessuneiugumay Andeveauaxliineniiuas
4‘ ] 3 < I ! ' ] ' & o
dieflnuniuiinailungmnzdauweniduusazanay Ygnauwsdazdnaniuuilunni Ingldsvezdan
a wa @ a ' vy @ v < ay v 3 %
wazUURguasnuanuund Yaeslvisungnuaudin 1 (F) naudaies iulnilangimzswaasidu
wangnuandan 2 (F,) dnudagnuaudan 2 Ugninishmdenduaniifidnuasd lddulse uuas nands
< a Yy Ao & < o o a 9 ! £% o a v A
g uiRgwendundaduingnuautdai 3 (F;) andunisgluggselaulsgnuautai 5 (Fs) Aaden
wuusgiuaaiaLanduaeiugnsindrUsediunandnsoly
TupaunsSsus ey nsiUSeufiguiinsgu waensilSeuiisululsinunsns Ygna
aeiusnAndenliluudamaass lagldszezuan 50x10 @y, Weweny 15-20 Ju aeulenvae 1 fu/
v v A

viau Mandyitvuaslaly 16-16-8 dn31 25 nn./lsguasnwinas audafuiien
nsduiinteya
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Fuugn Yuwen Fusensen Fufuifen Srnudufufer dwauilinsu Sty dndn
1,000 win wandmwdsdiels dnuaeniennnensdu nssvuinveslsauazusasdng wia 35 uas
JEAUANTULTIURALIA USHnauuas Msviaty wazAsdene

NTIATIENTeYA

IMTinTeiteyalagly analysis of variance Yasusaranuy senIaiugiariunsIvaoy v
msnageuAIAduennMYeIrINUUTUTI  (homogeneity of variance)  wa¥diAT1z1AIY
kUIUTIUTIU (combined analysis)

mMsnaaesil 1 matisuisululiinunsnsiusnunufionandngs

AnLRBNaNgRUE/MUS 919173 F1uu 25 aneiud nuUasniusinasAnyiugidiuTeuiiey
Wedmdeniugiilyinanangs uavidnuseidiuiug

9 2554 HunsiFeudisuidesiu ununsvaaes RCB 2 91 S1uau 25 anewus/iug firudide
Hilsguasiusil suuazUaneggay vunauUadgay 3x5 wns seeeUan 50x10 wa.

T 2555 N3USEUTiBUINASEIU UHUNNIYIAREY RCB 3 11 S 16 anewiud/wus figudidefie
lsquaswsil suuazUatenguu vunawUasges dx6 T szesugn 5010 Fu.

¥ 2556-2557 n1siIsuiiioulusiosdu wnunismaaes REB A 91 S1uau 7 aneiud/wug 4
AudITeivlsquasiveil audITeiialsigedl uavaudidouasiamnisinunsay AuwasUalogary
YUIALUAERY 4x6 RS T8EEUgn 50x10 Y.

1 2558-2559 nsiUFeuiioululsinunans wnin1mAass RCB 4 €1 $1uau 3-5 aneiug/iug 7
Jandnguasysil Yarineddval wazdwinme Aukazlaregru Uanaluwdameass vuinudaseas
4x6 tum3 szezlgn 50x10 o,

a ~ a ] o ¢ o A a
A1INAADIN 2 ﬂ']iL“LJiEJ‘UL'VlﬁUcLuvLiLﬂU@iﬂiW‘UﬁqQ']ﬂqLW@N@N@@]%Q

Y
fa

9 2554-2555 aneiugard $1u9u 8 aewus nauiuuuunuiunLe Aqudideiivls
guas1vsnl Ifgnuasiavns whu 55 guan ddenaeiug dhusuiduiug
9 2556 maiFeuniisuidesdiu wun1smnaes RCB 2 61 S1uau 29 aneiud/iu
1sguaswsil duuazUanggguu vuauUadges 3x5 W szezlgn 50x10 vl
9 fa o

U 2557 15w uLiguinnIgIu WHUN1SVAaeY RCB 3 91 9113 18 aneiug/wug Naudideiy

Ql' fa v A
NAUGITYNY

2N oy

13guaTsnil AulazUanggey YuinwUadgay dx6 wns szezdgn 50x10 Wi,

v & A

9 2558 mswUSuifeuluviosiu wwunisvaans RCB 4 91 $1uam 8-10 aneviud/iug igudise
fiylsguasusnil AuiTeuasinuINsnensyTsud uasaudiTouasinunsnunsanys dukaslaiy
AN YUALUAIERY 4x6 AT SyEzUgn 50x10 vl

1 2559-2560 nMsiUFeuiisululsinunans unun1Tmaaes RCB 4 91 $1uam 3-5 anewud/iug 7
Jminguasysnll JmiayTsud uazdminanys duuazUangganu YUkl asges 4x6 s seazUan
50x10 wd.

mMsnaaesil 3 Mmatieuiisululiinunsnsfusnunaiienandngs

AnLaRNE EWUE/US IuAe 918U 24 @reiug nulassiusiuiasAnuiiuguudn
Wisuitey iedndeniusiflinandngs sudumeunsusuuseius

U 2554 \JunsilSeuiiieuiiosiu ununsvnaes RCB 2 91 911w 24 aneius/iug Naudide
Hiylsguasusil susazUanegguu vuauUadges 3x5 W seezdan 50x10 9.
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v A

9 2555 nswFeuifeusnasgu unun1snaes RCB 3 41 1w 16 anetus/iug Aqudideiio
lsquaswsil dusazUanegguu vuauUadges dx6 wWns sezdagn 50x10 v,

9 2556-2557 naiUisuiisulutiosiiu unun1smnaos RCB 4 41 $1udu 12 anewus/iug 7
AudIdeiylsouaTvsill audidenalsmasysal uazaudIfevlsunsad 536 dunazUatgggiu vuin
wlasegen 4x6 Luns szazUgn 50x10 @il

B 2558-2559 mswsuifisululinumsng ununIAAes RCB 4 §1 $1uu 3-5 aneud/iug 7
Janinguasivsll Janinmasysel wasdaninuaTaissa aulazUatgnary YuInLUaEaY 4x6 1WAT
JeezUgn 50x10 vl

mMsvaaesdl 4 msUfugeiusnilnliuende

U 2556-2568 thanesiugar S1uau 7 aneiug sauuvuiduguazaduious (reciprocal cross) 1

fa v A

AudITevlsauasvstil Andenaeiusandiusediunug

Y
L fa o

U 2559 msUSeuiieuilewy unun15maas RCB 2 91 31u3u 20-25 @gifug/iug neudise
ilsguasiusil susazUaneggau vunauUadgay 3x5 wns seesUgn 50x10 Fu.

v ¢ A

U 2560 N335 ULgUNIATIIU WNUAISNAGDY RCB 3 91 §1U-10-15 angWiug/wug

9
fa v A

Augideitvlsguasusiil dulazUaienanu vuawUages dx6 WnT szezlan 50x10 gy,

9 2561-2562 mMawssuiiieuluviosiu ununisvaaed RCBIG 91 S119u 8-10 anewud/wug 7
audITevlsguasvoil wazAudideilsinysysal duuazuategHy vuaulatgey 4x6 WnT seey
Ugn 50x10 .

1 2563-2564 MaiUFsuileululinunsns UHLN15MAREY RCB 4 9131uam 3-5 anaius/iug 4
Jaringuasysil wardwminnsysal auuazUanegauy vunauUadgas dx6 wns seeeUan 50x10 vy,

Mnnaail 5 msUfulssiudnueaienanangeynd 2556

U 2556-2558 AnLdana A 113U 13 @ngiug vinisuauiuu Random Cross Iagdunasines
Mnynfusmansniy TUnauduaenimadofineunasmedinienliudr (emasculate) vosis 13 ane
fiug Andonaneiugilinandsgs W seidiuiug

9 2559 mawisuiisuiosiu ununisvaans RCB 2 €1 S1uam 20-25 aneritug/iug fudide
Hilsguasiusil suussUanggaiu vuiauUadgey 3x5 W ssezdgn 50x10 9.

v ¢ A

U 2560 n13tU38uliigun1nsgIu WNUAISNAGEY RCB 3 91 §7u3u 10-15 angwiug/wus 7

9

AugITeNYlsauaTIvsTil AulazUaneggiu vunwlateay dx6 Lwns seezUan 50x10 Wy,

¢ a

U 2561-2562 Mswssuiieulurodiu uHuNIINAaes RCB 4 91 91u3u 8-10 angwug/iug 7
fa o A ! IS fa o A ! & v 1

AugITenylsguasventl audideiivlsimesysel dusazUategouu vuaudattay dx6 wns ssevdan
50x10 «.

= = = ] 5 o v ¢, w & a

U 2563-2564 nswlSeuiiigululsinunsns unun15maaes RCB 4 91 913U 3-5 angiug/Mug 7
Fandnguasys il Smiamusysal AuuazUaengru AuaLUaIges dx6 wns seerdgn 50x10 .

N3NAaeIN 6 MIUTuUTIRUgNUINeNanEnaIyad 2556

U 2556-2558 AALaNaI1d 91U 11 angiug viinskasuuy Random Cross lagiinasines]
PN NaNTINiY lUnauiupenmealeinewnasinagesonliudd (emasculate) voia 11 ag

v & v A o say v a % a o &
Wu’q ﬂﬂLﬁaﬂﬂflﬁJWUﬁqVﬂMNaNamQQ L%WU?%LNUWUQ
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U 2559 MsiTguiiieuilowiu LNUNISNAaee RCB 2 91 91U3U 20-25 @1eiud/fiug naudide
ilsguasiusiil suskazUanegguu vuauUadges 3x5 W seezdgn 50x10 v,

o ¢ A

U 2560 N19WU38ULgUNIATIIY WNUAISNAGDY RCB 3 1 §7uu 10-15 angwiud/wug

9

Augideiivlsguasusiil dukarUatenanu vuauUadges dx6 s szesdgn 50x10 gy,

B 2561-2562 mMawFsuifioulutiesiiu wiun1smnass RCB 4 61 $1uau 8-10 anewus/wug 7
AugIeNYl3guaTIvsll gudideuasimuInsinuasias AukazUatenHy YuInuUatges 4x6 wns
szezUgn 50x10 3.

[y

B 2563-2564 Msw3suifioululfinumsng ununTnaes RCB 4 §1 $1uau 3-5 aewud/iug 7
Jminguaswsll dminee AuuazUaiegauu vuinkUasges dx6 wes sveeugn 50x10 @y,

snaail 7 msUSudssiudndiionandngeyel 2556

U 2556-2558 AnLdaN19n 9117 13 @1eiiug vin1skasluu Random Cross lagininasinegy
Mnynduswan iy Weaudunenmadefineunasnagnoulindl (emascalate) voiis 13 a1
fiug Andonanosiusilvinanangs tUssiduiug

L fa o

U 2559 MsUTeuiieuilewy unun15naaes RCB 2 91 31Ul 20-25 @neiug/wug Neudie
filsguasiusil suuazUanegguu vuauUadges 3x5 W seezUgn 50x10 v,

'
v s a

U 2560 N15LUSHUBUNIATIIN WHUAITNARBY RCB 3 @1 91U 10-15 atewud/Aug 7

9
fa v A

Augideitylsguasusiil dulazUatenanu vuauUadges dx6 WaT szezUgn 50x10 gy,

Y

U 2561-2562 Msw3suiieulurodiu uHuN1SnAaes RCB 4 91 91uu 8-10 angwug/iug 7
audIdeiivlsauaTysiil audideiivlsuasaissn dulazUasgauu vuiauwlasgos dx6 wns szevlan
50x10 @,

= = = ] 5 o v ¢, U ¢ a

U 2563-2564 nswSeuiiigululfinensns uHun15MAaes RCB 4 91 973U 3-5 angwud/Mug 7
Jainguasysll Iminuasadsse AukazUatunary AL Uages dx6 lwns seelgn 50x10 .

Ql' o v 6 d' a LA Y v v va IS
nAaedi 8 MIUTudssiugenandnauarUTuiudivan nwindeulanynl 2559
Andonadianuannsalun1ssudalua F1uiu 5 aneugsiug ddidruneunisuiuls

LY

U

2N

U 2559-256 ' nsnantazAnidoniug vnisnauiudauuuduguazadunau (reciprocal
cross) Anidenanewugnlnandngs WUszidiuiug

9 2562 maiUfeuiivuidesiu ununsvanos RCB 2 61 S1uau 20-25 aneud/iug Arudise
Hilsguasiusil sukazUanegguu vuauUadgey 3x5 W ssezdgn 50x10 v,

9 2563 n15UTeuLfisUnIATEIU WHUNIINAADY RCB 3 €1 $1UIU 10-15 angud/fug 7
AugITeNylsauaTvstl AunazUanggeuu uauUasges dx6 wns szezuan 50x10 vy

9 2564 nswU3suieuluviosiu wunisvaans RCB 4 91 $1uau 8-10 aneviud/iug igudise
wlsguasvsndl audiTeivlsinysysel dulazUatonaru vuiaudadges dx6 T seaeUan 50x10
.

n1snAResil 9 Mad 19 TuTIdeLS wesfnwduundnunsiugnasulnedugiu d3sivenes
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U 2559-2564 audunsigudideiivlsguaysiil
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Fuwdnsuld Ugnudngnuautait 2 uasyinnswaunduiudumieiug iufealsiudagnaaundudai 1
\Ruwdnsim Ygnudaiiusgnaaundudi 1 saundufudumieiugiumusiolsauing uaslsalvsid 1¢
anraunduiad 2 F(BC,) yhmsveasaduinauldiudagnuaiindutad 3 F1(BC,) Tsiouinsvnaes
WuRnaunseisldgnuaunduiam 4 wasdil 5 F1(BCs) mydasiu

Msnaaesdl 14 ﬁﬂmmmﬁmmufﬂ'aLLuaqﬁmgmﬁﬁﬂﬁ@%aamm&Jﬁuﬁjﬁmu

9 2561 Anfumsfiqusidedinliquasvsill MuntnITAResMUY RCB 4 1 $1um 6 aewius
/g un nuesiugauasysil 1 (Tusiuniu) sunsiugauausill 2 aiugauaTvsiil 3 e
BS54-54 1uAsaNeiug RSMUB54-12 wazenw1iiugioednl (Wugsouwe) Wuiudnsivdeu vuiauwla
o8 dx4 1Ins sverUgn 50x10 wul. Ugnsunanu wavuaiggasy

prvtuuiasdatiag 1 ase dauresenany 5 fu aufls 2 dUnsineuiuien Tnedisduiiy
wadluaduoanans Inevuausielusnd1s9nme1ua 1 wns nuoufidernglnandsanuen
w0 3 s 1ulud$19.2 A daut 20 Fu/ulastos WuiRemandnniiug 3x3 wes

msUszdiussiunnugmumi Tngldwdnuas Chiang and Talekar (1980) InewAnads (X) veq
Fruruuaas viewesdusinmvians uazAndoauuinnsgiu (SD) Fsutssziuanuduniuesnidu 5
seify fail

1. AuiunIugs (HR) Ae usidsuiuusasdeesifudiamnudeme < X -25D

Ly

2. Ausnunuliunad (MR) fe Wugnddwiuiuamsellasidudanudenis ogszning X-

25D 919 X-SD

v

3. Anudunue (LR) Ae fugndsiuiuuwuas visewesidudaudenis ogsening X-SD

)
Lo
|

Ly Aa o

4. gouwe () A Wugniidwuiuamsaeiduinudens egszning X G X+25D

5. gauKaun (HS) Ae Wugniidwiuiuamzaesiduinnudene > X+25D

N13nAaesN 15 MsAnwUAse1veanauasuasaenugadusalsalndamuaglsanim
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9 2561 Andumsfiquiidefivliguasesni uonidest M. phaseolina Tluidousans laus
tissue transplanting

W3bailosn M. phaseolina fagldlunisugnide 1938n15Ugnidanuy tooth-pick technique
(Dhingra and Sinclair, 1978) Imas’haﬁﬁuﬁuﬁ:ﬁL%@i%ﬁtyaeﬂﬂmwumms PDA dulval Wi leiFuily
ilsidoudinduruemaideate PDA findn Unflgamndl 25+3°C Usganas 7 Ty Gulevoute
1 M. phaseolina aa3niuagulifuity nieufishluldugniesiely

wispnfinfiagldlun1smeaey 219UHLN1TNARBILUY CRD 5 91 fius 5 fud/anewus Ae 1
aneug BS54-54 vuadaeiiug RSMUB5SA-12 wW3suilsuiuaviiugsesdn 1 vuasiugauasiysiil
2 way MdusgUaT el 3 Ugnlunszansvwnmduiiuaudnans 12 42 neukenailvinde 20 fu/
nszans MegUszana 30 fu Ugnieravelsalnetlituiiuifidesasayegunadfiwenluuinaiy
aﬁwh?i 3 9nlaudu #1913 5 5u anradasiuududulsn uagduufumEnn g dUa qunsziaiy
R Aeuazthaildluisuitousyninaiuganag i’JiJ‘le‘iL‘UiEJULV]EIUUQﬂiEJ’VUEN?I’IEJW‘IJﬁ\‘i’]G]E]BﬂL‘m&ﬂ
Tagldinnsgrudedulsaiiorvesn [@ima wazwiuia, 2531) fail

FEAUANNTULTIVDILIA : 0-20% = Resistant (R)
(disease severity) 21-40% = Moderately Resistant (MR)
41-70% = Moderately Susceptible (MS)

71-100% = Susceptible (S)
& A a 1 < ° & )

LENIBWUATILSY R. solanacearum 1ndudahiulsa UnlUidesuuanns TZC iy 48 971u9
Anienauansuarlaladiidnwusidudviyu nsenaldvuyseu FUDUSNBULVDWTNT AU
sustlun1sviliifalsn  1MwWHUNIINARBIRUYLCRD 5 91 Wuga 5 wWug/a1eiug Ygnarlunseais

] ¢ & a At & | . . Y A v
YuALEUHIUAUENANN 12 17 UTIRAUTHENRDU1dIY (pasteurized soil) aaunenlvimade 20 f/
319 Weeny 1 weulgnivenuaiiBeanumlsrasuusiun lngldnssinsiuaisavanee dnluaieeg
4190098194 1eFnTnNud1du kasldiANSAEILYRIEIRUNRANUAL 2 T1998981AU SIAIDAIUTUTU
E ) ) =g v g oA a8 o P v v
Wedns1 1:10 adlunszans nawaniwelvimnuiuduiivlaedauiwuuleevrdrinienugnuniaids lng
dnthAnsoiu 5 Tuiielianudwiigmesenisiialse aadansidulsandinsugnide 5 10 15 20
[y P =3 A

25 kag 30 YU wazLianuLnega

NsNAaes. 16 Usinanhifulazansiueyyadasyvesnitugnluanimuindeuiiuaneiaiy

U 25622563 7MIUNUNITNAGDILUY RCB 4 91 117U 6 WuS bakn 91919 ugumiansany 60
WAZI1U1IQUaTI¥EH 2 MANRUGUATIHEIHE 3 $1A1UG UN.18 MAITUTRUATIUET 1 kavd ARG
auaTenll 2 andunislugouisuazgoeu Yanaluanmunfusiulunievesgudideiivlsguasvsi
1 wiad LaruINERsNs Auwmiled sunadunsany Tandaasaziney 1 wlad LAutieileliing

o & a | Y v = & ° a ¢

WaguJuawmaes 2 Tu 3 @uveallnuuiue KaunuieId NEmIUan B1AuaLe1n IATIZNIN
Usunauinsfuluudanienas Soxtec 8000 Ineldans Petroleum ether Wusvinazane 1alilsiunig
afnufaviiee1e 70 U9 waEMIANANSRIUELLADATEYR9198T5 DPPH Assay lagldiaseaindinis
mmﬂauu,m Spectrophotometer

ASNARBIN 17 °dim7mumuLLavmimuaumamﬂJaqLmamwmﬂﬂﬂmm%mmmq6] f

U 2562-2563 mLuuﬂwsm@um%wmiiquaimﬁm AMLEBNIINUGTUTOT Laun WAINUT
auas1Ysll 1 11Y1IRUTEUATIETH 2 waznaiugauasusil 3 AndunisludugaruiasUatengsu

26



Ugnaiuday 10 w9 813 5 1S see 50x10 lwufuns Andenduniiauysal Wudag 20 Ay usazau
BoNHNAINEIUIAIEE 5 @il fell vua1undn 1denlauAu navAu tay Uangeen fiunuiay 1
Hn vuAaden 1 A vdenilnillau wazlansns dwntsay 1 8n diwansnanninsiundaderiuusudy
LAMUNAANITIAT1ZAUS IS UAI8LATY Soxtec 8000 funusiinay 2 dade a1y Petroleum
ether \ushazate narfildlunisadausasdiegna 70 w1l wazwisudadnadruunmeaansiusyya
a v aa v dl o 1 A
9aI¥MI835 DPPH Assay AIYLATBIINAINTTOANAULLE Spectrophotometer
AINAEIN 18 NISANEIANALTUSURIRIRUTENOUNANARRUS L AN TUYD LUARI
U 2562-2563 Aiiun15NAudITenylsguasusill 119uNuN1sVAaeIwUY RCB 2 91 g 30
LY v 6 1 dy Ql' I3 al' ) a 1% [
Wug/aneiug vunkUasgos 3x5 Wes MU 2x5 wes antiunsludugeuu wasdatvggru 14
a (% @ d' o I3 a € 1a %,’ Y] v d' %
STULWLAT 50 WURIAT NAWNUNLIUBLANIUIIATIENUSUIUUNTY A8LATe9 Soxtec 8000 Taely
Petroleum ether Wusivinazany naiildlunisatausias@iog1s 70 udi
d' Ly Ly 5 o 44' a =l £y A o &
NINARRI 19 nsuTulssiugnauienandngayad 2564 : NsHaULEAMERNIUG
U 2564 nfiumsngudidenlsguasvsil Andenafiinandngs 91w 4 anevud/Mug taun
1. MKS-1-84001 2.5M65 3.5M96 4.91¢1auas1ws1il 3 Ugnailuudenninaatuauiugawuuaduneuny
(reciprocal cross) 1la9108nABNRBUINATHIY (emasculation) vesruwll thazesunasiigvesiurion
nauug Ugniudngnuaudai 1 luwdamnaes lngldsser 50x10 wumung Wesennenlasslinay
) & al v < & < o a
iee inunAlansimsansndudagnuand:nn 2 (F)
~ ) o & A a = o oA YA
N1INAABIN 20 NFUTUUTNUGILAINONANARFIYAU 2564 : NTINANLAZAALADANUY
U 2564 auliunsnaudifeiivlsguasnesill Aadenaninandngs 91uu 4 aneius/Mug
Loun 1.5M94 2.5M95 3.91uneauas19519 1'4.99unequaswsiil 2 Ugnaluvdennaass nauiugn
wuvadunaLi (reciprocal cross) Lﬁamaaﬂmaﬂmumaiﬁaﬁ (emasculation) UB9AULY UIALBDNNEAT
MRveduneNNaniiug Ugnwdegnuaudan 1 luudameaes lagldszezund 50x10 wufiwns Wesen
| v ) I av @ & I3 & o
nonUaselinaudies inulnfildngnizdasnduwdngnuaudan 2 (F)
Ql' U U 6 r-:lI a a [ = Y I3
N1INAABIN 21 NFUTVUPNUGIVIUNDHANAAFIYAU 2564 : NINANLAZAALIDNNUY

s

U 2564 anfiunasnaugitenyliguasnvsi Amdenaiinandngs 310U 4 angiug/iug

9
s

A 1.5M72 2.SM77" 3.PI263469 01 SD Farmer 4.919179Ua51%571 2 U@Jmﬂuuﬁaﬂmam AGHO T
MUUUFdUNBWI-(reciprocal cross) Lﬁamaaﬂmaﬂmumaiﬁwﬁ (emasculation) Va9AULY U1aLe89
nasimguassiunenwaiug Ugnudngnuaudai 1 luwlameaes Ingldssezund 50x10 lwufuns
< a v & I3 I o a
Wnuilnilansmnzinsiududngnuandn 2 ()

NINARBITN 22 NFUTUUTIUTBVINTNAS LiVeNENGIYAT 2564 : NSHANLALARLERNITLS

U 2564 aufiumsngudidenulsguasusil dianeiugoauns 14 aneiug/siug Yanaualy
UfeA Nd1919n 2 dUant aaukenlifueiIeiy 10 wuAwng Mn1snauwuuds (random cross) lng
wunasnAgIInnaunatgiuginagnaa1iy waRauiuaenma e ivinnsidnnasinageaniead
qumﬁmqﬂmau%’aﬁ 1 TuuUasenauay 1x5 Was Andenarauilinanang Lﬁmué‘m@ﬂmam%’aﬂ 2 1
Ugnluiiuf 10x10 wns Andenduaiddnwaed ldidulsauazuuasdngitate dnan inuwansud
[ A 4 1 I~ @ qll d' o [ [ & 1
AndeninUaniuususiannd Wuwdngnuaudi 3 dmsudadenluseusaly

N15NAaRIN 23 NSUTUUTIUTEINTIAT LiaRAngeYnl 2564 : NSHANLAZARLERNTUS

A o a ~ fa w A | A o YA ° U §,u & ° o

U 2564 anfiunmsiaudideilsguanantl thaeiugnm 14 aeiug/siug anadluuden
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18991900 2 dUAIT neuweNIiAUIYNeiY 10 WURWAS YiNSHaNwuUEY (random cross) Tngtinas
magannnAunnaeiugiagnAdiu udnasfunennasfivinnsidninannaeenuds Ugniudn
gnwandaiil dndondunifdnvasd lidulsauazusasdngshane dnan WuReiwaznzmzmdndud
dndenliuenduguiumdngnuandai 2 dwsulgndnidensely

nsnAasil 24 M3UFuUTIUTEYINTIUN IenAngeyal 2564 : nsnauLazAaLdeniiug

U 2564 duiumsigudidefivliguanusiil dianeudanumn 20 aeug/iug ugnarvialu
UFoA 1899198n 2 dUA9 aoukentAR UL 10 WUAAT YIN1SHENLUUEY (random cross) lag
thinasmagainynduynanetusunagniadniu udmaniuaenmadofiiinismdanasmadeanudn
Ugnuidingnuautaiil Aadonduaniifidnuned lidulsauazuasdngriiats dnan Wufeuaznsinie
winduidndenliuenduguiumdnganandail 2 dwiudgndadenseld

NaN13398 (Results)

Msvaaesd 1 mafieuiteululsinunsnsiudnuniiionanangs

U 2556-2557 AaldonanesiuginvnnanuasdIouifsuiusiuviodua aeus Sonun
auas sl 2 Wuiudnsiaaeu sty 5 ug/aneitug dnduseuiteululsnuainsy 2558-2559 2
09 Aeviunge uaztaegga lu 3 anud Ao 9.130slnal 2188 uaL9.9UATIYE"T WU wWaNERLRAY 2
99 3 @il nvnWusguawsnil 2 dAadunandngsiign 108.0n./15 sesasnliunaneiug Pl
426942 Pl 298629 wag Pl 280793 AiNandn 105 101 wag.96 nn./l5 uans

Msveaesd 2 masuisululsinunsnsiusiddionanangs

o

U 2556-2557 Aadenaleiugaiianulasdseuiiisuiugluviediu 3 atewug dad1iug
guas1951Hl 3 UN.18 MKS1-83042-1 uag MKS-1-84001 Juiugnsaaaeu sy 7 Wug/aneiug
dndnuSeuiigululsinunsns U 2558:2559 2 a9 Aeduganu uazdatggadu Tu 3 anui Ae a.

o o

ol

guaT s il anyd uazyisud wuiwakdsiade 2 09 3 an1udl Wusguanusndl 3 faedenanangs
fign 87 nn./l5 se9asnldun BS54-32 BS54-54 MKS--83042-1 uay un.18 #ifinandn 85 79 79
wag 78 nn./ls muddu

mMsnaaesdl 3 Mmalssuieululiinwnsnsiudnuaaiionandngs

U 2556-2557 fimiaondneiusiunsanulandieuiisuiuglusiesiu 6 aewug diugnuns
auas w7l 1 waz2 Jwiugasisaeu sundu 8 sud/aneiug dndwseudioululsinuasns U 2558-
2559 2 qq AofuggrHt uazUatengru Tu 3 anudl Ae 2.quasesnll mYsysal wazUASAIIA WU
NaHANRAY 2 49 3 anudl anesiug RSMUBSA-12 fadsnanangefian 167 nn./l3 sesasunldun
QUATIYETE 2 SM196 uaz w3 Milinanan 166 163 uag 160 nn./l5 muddu

N3nAaed ¢ NMsUuUgsiugeinldwande

U 2556-2558 yhmsnanuazAmdonitug Tnnmsnanszninsailnliunndie waznilinandngs
fiffoguiuiieadu suvianun 7 Wus/anewus nauuuuaduneus (reciprocal cross) U 2559-2563
i UssifiumutuneunsUsuUssuuen AT NEnYns KaNIAAeY WU anewus NS56-41-4-3
flsAnanguansening UBLxYS fiesifudimnudumunisunnvesiinganiniusionidn 1 Ussaunw
83% wisnnisiuganda 1 Uszana 39% Swandmnnniniusiesida 1 Ussanal 13% usitesniniug
Fwaa 1 Ussanad 7%

MsMAaesdl 5 MaUsulssiudnuasionandngeynt 2556
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U 2556 nauiugamas 13 Wud/anegiug uasaieiug Andeniugl 2557-2558 Useilly
wanan 3 tumewly T 2559-2563 Aemsivseuiisudowiu Wisuifleunmsgn uasUssuiiioululs
\NYATNT mm%’umaumaﬂ%’uﬂqqﬁuﬁ: NAN1TVARBY WU anewug RS56-05-08 linandniade 112 nn./
15 snninsiusguasnestil 1 Mlvinandniade 91 nn./l3 $evas 28 uavannniviudauasivsnil 2 Alviua
wanlade 76 nn./l3 $ewas 53 uaganewug RS56-05-08 Winawdmads 132 nn./ls unndaneiug
RSMUB54-12 filvinandn 120 nn./l5 fewaz 10 fid1uauiln/dfu sanndnaneiug RSMUB5A-12 siug
quas151il 1 wazugquasesill 2 Sovaz 11 14 wag 19 muddy widiidmin 1,000 wia tos
N11MugaUaTIvsll 1 Sesar 5 uANINNINNUGaUaTI¥s1H 1 wazaneius RSMUB54-12 Sauag 9

MsnAaesil 6 MaUFulssiusnuIonanAngaYnT 2556

T 2556 mawiuge 11 aewud/ius Aadeniug U 2557-2558 Useiliuwandn 3 tuneuly T
2559-2563 Aonsiauifisuidesiy Wisuifisumasgu uasssudeululinuasns auduney
MsUSUUTaRuS wanismaaes nud anestug PWSs6-3-1-38 Tinandniade 88-Any/13 deuniniug
quamsil 2 (92 nn./l9) Sewar 4 fwin 1,000 wa (2.51 nfu) Heuniusguas W 2 (3.07
nsu) Segay 18 walidnuiulnsesu (46 #n) ¥1NNIRUTaUATIVEATE 2429 fln) Tesay 57 wasdl
Wosidusigiu (47%) snniiusquasiesil 2 (45%) Sevas 4

ManAaesil 7 Maviulssiudnduilenandngeynl 2556

U 2556 wauwusan 13 angud/iug dndoniudll 2557-2558 Useiliunanda 3 tunoulud
2559-2563 famaiUFeuifsudesiu iWSsuifeusasgiu-waziUFoudeululsinunns sudunouns
U5UU39Ug Nan15nnaad wudn a1ewug PBS56-13-9-14 wandn 128 nn./ls uinniniugauasivsidl 3
(79 nn./13) wagiiug un.18 (81 nn./l%) Souay 62 way 58 MuA1AU awwug PBS56-13-9-14 nunusie
Tsaludifuazlsaniiifininnsiiugauasiesill 3 waznd un.18 degeunenn

Msvnaesdl 8 MaUSulssiudiufionandngeuazususiniuanmwndenldfyal 2559

U 2559-2561 wauwagAnidon JMuge 4 Wug/areiug nauuuvaduaual (reciprocal cross)
fanun 12 guaw Tud 2562 Aadanatsiusaanulamauuazdndeniug 30 aeug founs
9uas195 1l 1 119179Uas1s W 2 kaziaauasysll 3 Wuiugnsiaaeu sau 33 Wud/aneiug U

1

2562 thidusudieilesdudndentd 15 aeiug U 2563-2564 iWisuifisuanasgiu wuin aneus
SE59-5-2-37 wanae. 105 an./ls deuni1anviguasivsidl 2 (108 nn./ls) 1nndneuasguasvsii 1
(76 nn./\9) anewag SB59-5-2-37 fesifusiiiu 44.3% gendn 9vgUaTIEET (44.1%) Aadenld
5 aneugilinandngs leun SE59-5-2-37 SE59-10-1-40  SE59-5-3-31 SE59-9-2-41 Wag SE59-11-5-
47 dntSeuiieululsinensnssely

nsMAaedi 9 Msd1sa mumm%aﬁuﬁ: wagAnydwunanwasiugnIsulaedugIu a35Ineves
g

U 2559-2564 AnwiuasdwunanvazUszannug $9uiu 145 wug/arenug WJuesen 56 Wug/
J189WUT 117 65 WUF/a8WuT Lazakad 25 Wud/a1eWus wudnandnagsendng 88-255 nn./ls
thwitin 1,000 win 0g3EWing 2.44-358 n$u S1uuilindediuegsening 15-86 Hln wazdurusiuiuds
fodiu agjseming 0.0-0.6 Aiv Uunaisuagsening 28-69% wuanewus Pl 311113 uag Pi 436601 i
Jnhfuiadegs (49%) slddadonadifidnumed aif 14 fus/aneiug eues 14 Wud/aeius
waza1w) 20 Wud/aenug dwsuldluiudrendlunisuiuugaiugn
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Nsneaes 10 MswileahiiAnnisnateiugamenisatesadunua iedaianaauniuse
Tsadeuazlsalungen
U 2560 sudunisiaudideiivlsguasvsiil duggrulgnudnn M, Wieudunldldaiesad (o)
TuuUasniinnsssuinvedlsaiuas lndiinguuss Aadonduninumusslsaiiiuasludanls 77 fu
Uangggelu Ugnuan M, luwlaadu dadendua leiiies 1 du linunmssumusielsaludisuaziuaem
Tu¥ 2561 dwdnngaiudinuluaessd Andenduanld 92 du Yareganu Ugn M, uazAndenduad
wansanwazaunula 9 du iluvgnieanmnvedsaniini (Macrophomina phaseolina) waglngie
(Ralstonia solanacearum) Wl 2562 Ugnaneitugnany 9 aneugiduduiugne (Wugl) uazaiiug
Fuses fie nuasiugauasysnd 1 vwriiugauasusnd 2 uazaiiugouasvsill 3 Wusduiuguad (Wug
$v) waulagnuandan 1 (F) 8 Arau 178 {n drludgnluudasniimsseuinvedsalvdaiuazlsaniem fu
PPYNANAENNA FIVBENENNTNARDIT
Nsneaed 11 MsUsulseiugnsmumusslsaiuaslsalnliimeBuainauivaneiug
nang : NSNALLAZARERNTUG
o a a fa v A | AN o oA by Ay U a = o oA
Aunsigudideivlsguasivsdl Aadendundumiulsrainnsane Sadunusn Bedniden
aneugnanele 9 anesiug Ugniluduiude (fuglh) uazeiudiused Ae nuaaiugauasysni 1 ¢
Yiugauasvendl 2 uasamiiiugauasiwsiid 3 Wusuiudull (Wugsv) quﬂuué‘aﬂmaaawamlﬁ 8
Anas 591 178 fn uazgasienniluvgnluidamaassiiiusyifmsssuiavedsaluliduwaglsanii 1a
FugNRALTIN 1 (F) dunAsuiseauwe wavildunnutindasenunasnyilgna alsalvidmuaslsani
AU UMUATRENTULTY JUAUNINHANAEVILA FWREAENNMIVAGD WarnAndansiuseninlsn
TilomaringUsvasd
d' [ & Ly 6 dy = % 1 1 o Y o
N15NAaeIN 12 NsAnFaniuniiulassnunusalsam waglngi
Andeniugiudossnuniudelsauiadwazlnda 99U 9 Wug T9uami UueNYas 9
LASASUIA STLAIUUDINIT IAINULLBY AN NULIDILUTDIEDU 9191 B.LA9UNNT 1UNTLUIAA kAT
v fY Y A | v o o = fa v A | P
anefiuginmv Adunudelsalniiduaglsaniig MR13 TuannlseSeuvesaudideiivlsquasivsiil
TNUHUNTNARBMUY RCB & 591 Ugniauwuniiise Ralstonia solanacearum anwslsalndian wazan
& . ., I o P Y v ¢ aa s & ¢
\¥851 Macrophomind phaseolina awwinlsaLifi Weeny 1 wud dugauuiuganiiesidudnis
AIUTURUEA LALA MLALNTAT ITHAINT IUAINUBIIIN TUAIRTUNA Lazdiudloduiigosany 13
Lﬁmiiﬂagjswdw 51-95% Uanaggeu TAKA HAINEAT ITLAINLT ITAIAUDINIT ITLAIASUA AT
o 49{ ="l [ a 1 1 [y} & %} & a : 4 Y o %
AuLilasusgosany NMsAnlsAegsEning 78-96% Mnaneiud/mug daumuniulsaludinlusedy
\ 3 . o v v ¢ Ao ¢ & ¢ v Py )
goulaun (highly susceptible) lsatridugauu Wugnndidesidudnisaigdesan taun 919174
UIA18 UAIATUA AN ALY kavadiuLileiigodasy N199188g5ENI9 88-91% 4
sauANUmuUlsAlIilusEAUgauLNIN Uaggaruyniugmenun

o v LYY [

d' Y] Y v i I o o aa
A1INAABIN 13 ﬂqi‘uﬁ‘UUE\TWUﬁqQWGﬂquu@]aIﬁﬂLu’]ﬂ"lLLagiﬁﬂiﬁﬂquG\I’JEJ'JﬁNaﬂJﬂ UNUNU

2Na

fudled : nsnaNwazARRBNUG
APLERNIMUGNUETDY 3 U LakA UALNYAT AN KAZITUAIMUBIIN NTANAIUNIY
dalanluddtnaziindiluszaudounoniniludunenus wagaunmiuiouasvsill 1 uasauns
auass1ll 2 Wuduminug waldnwmun 6 guan s 174 Hn dnudaaninaingrausine anluudas
o wa O o PE% O A a ¥ o 1o
naaeIniiusyifn1sseunvedlsaluiiuaslsaniim asugnuauddn 1 (F;) ialsalndiuaglsaim
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FEUINBYITULSY AUNAIENIMUA Feweenidnnismaassil lesnliaunsadadanfuanifuniuse
Tsalel

Msnaaesdl 14 Anwenudumuseiuasdngfidifyvesnaneiugiiau

uAsaeug RSMUB5A-12 sounasevuawislun Tudugeuu uaziinnuiuniunluvas
o fanudiuniusrenueufideringlvanluisansng wifianudumuuiunans Guggey) fe
AFuNLgs (Uanegii) seuniiludilen vazinuasiusguasesid 1 dmmsiumusdenuesuvio
Tun wardounasevuauiiderangvanlutisaosgg deuuerenisidivharsvesiideranginanuazau
AT uimeggrunduiimnuiumugeionniiu dusnunsiusauasnusi 2 Tanusumusiise
miLsﬁ’wﬁflmasuamuauﬁaﬁlwﬁaaam@ éauua&iamauﬁL??aﬁ’;ﬂszaﬂiquNuLLﬁiﬂé’Uﬁﬂmuéﬁumu
Ununansludanengru fnnudumuliunans (qeHu) fsgeiennuludifer (Uaongu)

ManeaRafl 15 nsnmUFAsevesnduaznuasmeiusisusiolsaludifuazlsaiicm

U 2561 andunistuanimlsaseuvesgudideiivlsauasesni Wunsussafiupnudiuniulse
Tngdein waglsanine vesasasug BS 54-54 uagakasanenug RSMUB 54-12 I9aiugauasivsiil
3 PAsiugaUasIwell 1 wazaunaiugauaswsidl 2 1Wuiugnsiaaey wudl 91uas RSMUB 54-12
wazaIRIae s BS 50-54 ianunsodumudeideanvnlsalvdiild fsefuanuguussveslsaog
58913 97.5-100% agluseiugouus daulsauind auns RSMUBSA-12 lianunsadumuseioaig
Tsaunald fesduaruguussvedisn 95% eglusziugeula dadaeius BS 54-54 dumuseilo
anwlsanimladndesdisziuanusunsvedlsa 65% agluseRusounaliunand

nsvaaesdl 16 Usnamitusasansduoyuadassrnsniiugnluaninuan deufumndiadiu

U 2562 gauas anmuAUuTIUNgIY 9:adNisend 2.9uas1venll wave. nu 2,811y Ha
AR1EsAL OM v99 8.831935223d (1.279%) NN .U (1.38%) usigaungil 29.4°C gendnil 8. wun
26.0°C TuvmuznandnuazUsinamiii (90 nn/ls uay 44.8%) 7 0.adsiseasd gendh o.mun (46 nn/
15 waz 42.3%) ur¥esarAnyduIsa e YyadaTEY9I19N 8.8915795294 (63.0%) Andn 8. WU
(66.2%) Fuqgelu anwlsfiugTums1e 0.a31935229d (OM 0.56%) gaumgiiiade 29.1°C Usanauslu 232.6

a a a

fiadiuns uazAumilendung o.funsdntg a.razing (OM 2.09%) gumgiiade 30.5 wazUIuiamy 138.5
fiodluns wud1 nandailar Ui e atlszasd (54 nn/ls way 41.4%) sind 8.funsdnt (244
nn./l3 uay 44.1%) anizfiAndesazmnuannsalunmsiuoyyadass 8.ai1eisyisd qanin o.funsdns
(42.3 uay 52.9% muiEi) T 2563 nanmsnaseudululuriueafoatuiud 2562 aguUsinuiiiug
uananeiy aanan wALLaIgn AufiiUiinudundsingge srliviinaniiulusdenuinnt du
Arfenayauannsnlunsiuoyyadassiufuanimennia (guund uazuIuiamu) MAaluranms
a¥raudn drgumginn mnutugs Arfesasanuannsofueyyadasreuuinnazgeninluanin
gaunilad uazUIinamuiles

MsMAaRsil 17 ‘U'%mm{fwﬂmazmié’ma%a@aimmLmﬁmﬂmﬂﬁﬂﬂmﬁﬁﬂLmu'wme] iy

U 2562-2563 fifiunsfiguiideiivlsguasvsd MWonunsguasvstll 1 nvnguanesidl 2
wazeiguaTestll 3 T 2562 Fugeu 11wl 3 fudlinaviueadendu Hnllausuliduiusdouay
uIALdnNINnIEnnatsLazlatuyen Eiﬂﬂmqéfu%ﬁﬂ%mmﬁwﬁumaﬂdﬁﬂﬁ%mﬁﬁm YDA
guas1Ys il 1 (41.8%) 11¥17QUaTI¥51H 2 (43.2%) Uararinguasysil 3 (41.8%) Uaegasu d1uiu
win vwade uazuunanduluudadidmundsindretu Tinaluhusafeiudugesiu diudifes

31



A1seLazAuaYYadasyvetiinnaauarUateeen 84.7 uag 76.3 WUREIIUNUAQUATIYEIL 1 kAL
f1guassndl 3 lavgangiiennmasiinadensadiaumaiii wavasdnuoyyadasy T 2563 shns
ynaeaEALggHuNanITIAae LA USinamunniiumsasyiulnuean wazgamniienne
minasonsiivansdfaluwda

msnAResil 18 msfnwanduiusvesesdusznaunandnseuiuuhifuresudng

U 2562-2563 Andlunsiaudidefivlsguasivstil dmdensn $auau 30 fus/aefus
UsenoudeiusTuses fusiudios wavaneiusiomn U 2562 Yanenauu wuth aneiug NS56-16-1-7
fiesdudiiiugaiian 46.9% T 2563 Fuggslu wuin anestus Pid36601 nandngsiian Ao 132 nn./ld
wardianlndifeaiudn 7 fius/aeius nandnegsening 84-108 nn./l3 Wugdndal fesifuiindugs
flan 46.8% wazdarlndisfudn 14 Wus/aneiug Wesidudintuogsening 403-433% wanns
Ansganduiug wudn wande deuduiussu dindn 1,000 wia dauvasiduddiiu 18
AruduuS AT HaNAALAL DA UTENOUNANED

MsMAapsdl 19 MUY ionanEngeed 2564 : nsHANLALARLANTLS

U 2564 11aenuge 6 @1eWug Ae SM93 SM96 BS54-39. BS54-40 1ANUATAISIA Uag 11
frguaTesil 3 Miniswauuuuaduniews (reciprocal cross) fiugaru Ugnwousifiug wagnay Vianua
30 guan Uanegguu Ugngnuandail 1 wuuilndeuan vmansannsimzldudagnuandai 2 ilevi
nsUandndenludausiely

MIMAaDsdl 20 MIUFuUTITLUE IR NoNANAAZIYAY 2564 : MInaukazAnideniug

U 2564 anefugaund 5 @18Wug @o SM54 SM94 SM95 $UAATHA Lagd At UATIYeN
1 ¥hnsuaukuUadUtau (reciprocal cross) fuggulu Ugniewsiiiug wassau favun 20 gueu Uang
oWy Ugngnuandai 1 wuuilndeundiiuadasiungimeldiudnaganandai 2 iilevihnsugndaiden
Tuddusialy

s

N13NAaeN 21 NIsUTUYTIUS N INeNaNEngnU 2564 : NSHaLLavARGaNUS
= o o 6 d' [ v & Y < dl' [

U 2564 ihangfiuganumy 10 Wug/aeiug auggrulgnaluudeanaass Weneeanaen vins
NeuuUUadUNeW (reciprocal cross) Wiuifgainmgnuandafil (F,) Ie 90 guaw 1w 312 fn Ugn
wangnuaudant fiadendunifidnuaed dilnan uwasliilsauazuuasdmginans dale 87 du luwde

o A o ' D= Y < Y o Y v A v
anuauddIn 2 Frurunsening 20-220 dn/au Feldnsinzanauendudmiuuandnideniuuiuse
wenludan 3 vialy

N15NAABIN 22 NMFUTUUTIUTEAINTIUAL LiTaRAREYAY 2564 1 N1THANKAZARERNTTLS

aneiugnuas 91U 14 wud/aneiug thanuaudai 1 vews 14 awadluugn wui gnray
Ha7 1 Inandnegsening 27-91 nn/ls laganeiug PRS56-14 Tinandngeiian 91 nn./ls sesasunlaun
ﬂﬂﬁlﬁuﬁf PRS56-13 PRS56-06 PRS56-02 PRS56-10 Way PRS56-03 liinanan 76 58 55 55 way 54

' o v o [ o A 1 ! A A £ v A Y adao Aa a
nn./ls mud1du dudngnuantdan 2 e 6 Anauiidentian AndendunianvaenanITinunsng o
druruilnasus 60 Hnduly dadenld 283 du Wuaneiug PRS56-02 97u3u 46 6 PRS56-03 91131
28 A1 PRS56-06 41U3U 99 fiu PRS56-10 §1U3U 49 AU PRS56-13 41u7u 28 AU PRS56-14 d1u7u 33
£ [ [ [ ! ¥ Y o ¥ ! o v v A '
s nudaueniduudazau wethluugnuuudusisuasdmsudndonsely

32



MIMAaDsdl 23 MIUFUUTIUTEIINTIR Wlandngeynt 2564 : MsnasuATAnLAeNTLS

faLdenaneuiiiifidnunnonangs funiudelsnuarLiag ANYAENINITNYATATILNEN
oAy uazsiuguses S 14 siug/aeius fuggruuanailuudeannaes iesesnnen v
MSWELLUUEL (random cross) WAUAEIEnOgnaandafil (F) 1¢ 14 guay $1uau 321 iln Ygniude
gnraudnil dmdendundifidnuasd Tilnan uarlifllsauazuuasdngsinans Anld 420 du Wuiwde
grwaNdail 2 T uauiingzning 45-78 da/du. Tsldnzmzmdauendudmniuugndmdenuuudusiennd
Tudndi 3 soly

MsnAaesdl 24 MsUFuUssUssInse endngeyad 2564 - ManauLazAALEoNTUS

SaLdenaneiusnunifanumnanangs fumurolsALATIIAY SNUMENINSINYATATIN
naneusAy wazsiugiuses $1uru 20 fus/aneius fuggrulgnaluuieannass leanoenaen
ynSHANLUUEN (random cross) fulfgnilnagnuautadil (F) 16 20 dwas 1o 242 in Ugniudn
gnuaundait Anidendundiiidnwaed filnan uaslifllsauazuuasdngiianes dald180 fu Wulwde
gneaudail 2 fdwauilnsendng 22-155 dn/iu Faldnemzwdauendudniulgnindenuuuduse
wenludaii 3 sioly

afusena (Discussion)

1. myUfuugeiusaniienanangs

uAsa1TuE RIMUBSA-12 Tinandauasyduimiiffugendniusouasivsid 1 uagiug
quasws il 2 Ao wandnwdsluuvdsgndfey (wwsysaiuazunsanssd) 216 nn./l3 gandviudaun
Wugguaswsil 1 (192 nn./ls) wazsunaiugguassnil2 (206 nn./ls) Sewaz 12 uag 5 auau lu
wasugnllinandsade 130 nn./ls gsndiaunsiusguasivsnd 1 (117 an/l3) $evas 11 Ui
ihifulads 46.4% ganiuasiusauanesi 1.(45.5%) wasnuasiusauaesil 2 (45.8%) Souay 2
uag 1 auddu dauduniudenisiiatsveanuiludilen diunsiusesiug Wuiusuugi 3o o
wasuaUasIveil 3

saneus Bssd-54 Tinandniade 68 nn./l3 unndradiug un.18 (61 nn./l5) usitdes
niugauaTyeil 3 (72.0n./49) Feldihidniauelunisfusesiug

smeiug Pl 426942 Tinandmade 105 nn./ls desninfudnunguasvsiil 2 (108 nn/
19) Fslaiidauelunssusosiug

ilnlduaning aneiug NS56-41-4-3 Hlesidudnnuiumunisuanuesiingeniniugsesidn
1 $vay 83 wisniiusinda 1 fovay 39 fnawdnunnitiugienidn 1 Jevayl3 uitouniniug
Fnaa 1 Sevay 7 akiinduawelumssuseiug

2. Myvdulssiudeilonanangaynd 2556

L 1M Aeug PWS56-3-1-38 iuanestudfidnidenainAnansening Pi 436600 x Pop (10@3
590989 11 Wus/anewug) Tl 2556 Aiquiidefivliguasivsnil 92557-2558 dmdentiug U 2559-
2563 Usziiunandnlutuneuniniouisudosiu wWisuifevuiasgu uazsuisululs
\NYAINT WU anesiug PWS56-3-1-38 iinananiade 88 nn./l3 wesniiugauasustil 2 (92 nn./l9)
Yowax 4 fsuauiindadu 46 fn winniiusquasivsnil 2 (29 Hn) fesas 57 uaziiedfdusihiy
(47%) aanIugauaTvsll 2 (45%) Sevay 4

33



sa o &

;919 @eiug PBS56-13-9-14 Wuaneiugiidnidenainguaussning nenguasivsiil 3 x POP

]
=

(sannasineg 13 Wus/anowud) U 2556 Aqudideiivlsquasvsnil U 2557-2558 daidenivug U 2559-
2563 Uszidlunardslutumeu maFeudsudesiu Wisuisuinesgu uasulsudiovlulsinuasns
WU @eRUg PBS56-13-9-14 wandn 128 nn./ls unniniugauasnesill 3 (79 nn./ls) wasiiug un.
18 (81 nn./9) Fewaw 62 uay 58 mua1au Hdundesu 50 Hn winninugauasvenil 3 (30 Hnse
fu) Wagiug 1n.18 (33 Hnsesu) Seear 67 way 52 nunusslsaluiidiuazlsalidifnitnanug
guasIY¥s Il 3 Waza1e Un.18

- uasanetug RS56-05-08 Wuauiiusiidnidenainguansening Pid26214 x Pop (1naT3
o4 13 Wus/aneiud) Tl 2556 Aqudideivliquasvstil U 2557-2558 daidoniiug U 2559-2563
Usziunawdnluduney mawisuiilsudesdu Wisuiievansg wasfoudisululsinunsns
Ui anewug RS56-05-08 Trnandmads 137 nn./ls snnintusguassid 1 (110 nn/ls) Sevas 25
war wInnIugauasesll 2 (91 nn/ls) fewas 51 d9wiuilnsedy winniwiugauasvsii 1 uay
Wugauas ¥l 2 Segay 15 wag 20 AuEIAU

i1 3 meRuunmeiusiiduillinondnd dwsuilunmdeyadimgsesiudiiteusznounis
Yosusosiugaaly

3. MIUsulRIiugaduuselsaifaglsalugde

Liansnsadndonaeiugfisinrudunmlsasnduagluiils Sswosndnnsiuiunsiuny

4. Yeyausenauiugauasaeiug RSMUBSA-12(nsiugauaswsiil 3)

awdeuuenelaiiuarlviidl wagsoulerentouviolun wueufideringlvan udfinn
FumusieIEuELTen

5. Vinanisiunagaruaansalumai ueyyadase

Uninailusidamazdutvanmaugauauysaiveaiu vfignlufuiifinnugauauysaige
wfiviinahifunnninfigalufuiiaauauysais woswefidudiniu liflanuduiudfunandnuas
osfUsnounanan daurnfesazauansalunsfueyyadassuagfugnmaluazautu wgn
siluanmgangiish masiiugs m3psazeuansaiueyyadaszrouidanazgrinisugnaluanm
pInedou gamgligeuagUSiinmutios dusuvisiinn Bnnansfuuazaissonazduunuiiuuas
asiueyyadasEEann N Tidumisdy

6. MIUTUUgsusLonanGngs gad 2559 : mstdsuifiousnmsgiu dulunst 2563-2564
TNUHUNTTNARBILUY RCB 3 11 18 Wud/anewus dndoniusilinandngs 5 aewus léun SE59-5-2-
37 SE59-10-1-40 SE59-5-3-31 SE59-9-2-41 uag SE59-11-5-47 hiiiSeuiisululsinunsnssely

7. MITIUTIUALANITIUUNAN BULUDIN

Shwwazausneiugnssua sasnsuivduiindeyadnuausniangnueans wazdnuuse
nMsnuRs aewud/uge Aiununulituiindeesufiunesedaiuszuy iWeliinglunmafivine
U048 WAZNTAUAY

8. M3sUuUsTLg L lonanangand 2564

Towdn F, 99997409 9991 wazewnd dmsuldidugruiiugnssulunisdndenansiiugaseld

9. miﬂ%’uﬂgwizﬁmmmLﬁamamamqq Ynt 2564

34



Iadn F, 2999409 9167 waza1913 Tugduuuvestssrinsdmsuldidugiuiugnssulunis
AnEaNaneugsaly
agﬂwams’%ﬁ'ﬂl,taz%’al,auau,u: (Conclusion and Suggestion)
1. MsUFuUssRuseIananangs
Fouunanefusmaurosnld $1umn 4 aneiiug Fail nuasaneius RIMUBSA-12 1saneiitug
BS54-54 41913@18WUg Pl 426942 wazninliwnndiey a1eWug NS56-41-4-3 upaanatenug BS54-54
nummeRug Pl 426942 waznilnlsiunndte aneus NS56-41-4-3 Sslinandniiligsninfiuguugii vie

s

Susoudun Felddnausvesusoniug dianizaunsaeiug RSMUBSA-12 NIHaNEAANTIILAHTUS

s

wuzdnseiugiuses Felddiunissusesiugainnsuivinisineasiduiuguusid Tude vuasiug

ol

ol

=

guUaTIvsIU 3

2. msuFuleiugenenaningaynl 2556

WanaenusAmuvesld 91w 3 aneiug dall 9191 a1eiug PWS56<3-1-38 1A ane
WS PBS56-13-9-14 UagdAsanewug RS56-05-08 wsie1u13 anewus PWS56-3-1-38 dalvinananilig

! v ¢ o A v a =< 1 o o [ ] o v s

niuguugi vsefuseudu Jdlidiauevesuseaiug duadn a18iug PBS56-13-9-14 Lageuas
aeiug RS56-05-08 lvikananANIIugLUzmIeRugTUTes uidwanteyausenounsvesuseiug

3. nMsUuu g ndunulsaLazunadng

mamwaeiugliiumulsanhduarlndi Slluvszaunadise Weswnddlinuaeiug
NseweRugnITuNdAMUiuNIugdelsavisaes vilivaagTuiugnssuAldlunisuSuugeiug diu
SR dainsfinueeudiednin

4. NFAFNGIUNUINTINN

LY o =] CY ] v & A o saa 1 1 v o o

wugnssundegiivagtuluaeiugvseiugnieguieiui warAsutnedin AnuwUsusiu

Y
1%

eugnIsuAeudIAy Aeudedndusesdimsnauiugnilugugnattazeuulssrinsiievenggu

9
Yal

wugnsulindnedu dmsuldlunsusuugeiug ieiaglniigiuiugnssuiniauasinnuuususiugs
A5IN5ARFDYRUNTINUNTTUIRINANUTEWMA YSaunaIauY 1viliAaAIIuaINNa1EN19
WU

35



Tassn193987 2
Fenaznaunnalulagn1snansd
Sesame Production Technology Research and Development

[

= ya
YorI9y

UNATSAL n3UAUSY
Mrs. Sirirat Kritjanarat
UNANDTOUIA ITTUNY
Miss Orn-anong Wannawong
UNENIUYNTD TR
Miss Bunluea Srimungkun
wNEansan yusug
Mrs. Sut-thida Boocharam
UaIAs 5918
Mr. Sakorn Rodjanai
wisaanuan Sutdu
Miss Lakkhana' Romyen
UNFIUTENING  WW9n
Miss Prapaporn Paengda
WUAT ANTY
Mrs. Malulee Sitthisa
YNEAUNUY T3
Mrs. Sommai Wangthong
DUNGREMTHIER 51371UNA
Miss Phichanitda Tharanukul
wighida I5AANA
Mr. Pinit Chirakkul
UNFNANTITIO qiyﬁad

Miss Pattarawan Boonruang

36



o o L

AtdnAgY (Key words)
2, NANANES, NSWAR, fuifiddnenm, 51M9 M3, 3R vy, wBun3d, Jodivan, ms%’mmiﬁu,
Lﬂi@\‘iﬂﬂiﬂaﬂﬂim‘iﬂmi ﬂ’WﬁF"l’JUF’]@JIiF"lLLMﬁQ mammawamw ‘W‘U’e]’mﬁ ,N1UN, AUN L“U’WIW Q’]ﬂ’l
sesame, high yield, sesame production, potential area, nutrient, weeding, organic paddy
field, green manure, soil management, agricultural machinery use, pest control, sesame yield

improvement, alternate host, GABA, Volcanic soil, roasted sesame

37



UNAnge

lasansITenaginmunnalulagnisndnen  auluauidded 2559-2564 laeflingussasAtunis
N AIMANTNEAD Lﬁuﬁuﬁﬂqmw LLagLﬁuHaﬁhmamamﬂﬁgﬁu lngnsudnluszuudunsduasnis
wsgunandn Uszneuse 3 Aanssu ldud 1) meAdeussiandneamnsnann Wemuimalulad
nswAnalsliusyAvnmuaznissdnailuanimu ievenefiuiivgneluwvasiifdnenm wu fuidd
wideh wasnraUsenu safimsUssgndlfiatesdnsnaninnuaslunissdnn 2) meddeuagiaun
spUUMSHARNBWES  erdnatlivaendvanarsiiv  onssfusailifgiiy 3)  nisideuaziaun
wAnAsofiNyar1n nmsiuiueddvamnsasunadussiaug viefuugih dtail msugn
sluanmAsndunse  astimsuiuuathssiulasfiuanugauanysalvesiu  Iaemslitedundd
(walAdaindng 150 nn./ls) wietefiwan (v dami wazdeiiion) swiulewndl 16-16-8 Tn13ugn
firlusruuUgniivieun videmsugnifumyuiou fe -dju-dnju-n teannisiAslsalvsiiuaglse
W ArsUgnalutisnatmgenial-naeidquisy (udl) verinaldusnau WaneeHy) inseny
wasdngatdos mavgnaluniifundsiiaiu vieunvaussu uasanmuineu rsianeda lany 1
a%s mudelonsiu 1 afs wioulddeind 16-16-8 §091 25 nn/ls nawIsuAudielfiaiosign (een
widn) vashesounsnees eslanaunedeimuazaniu Tnslansuasnsiu 2 a$h Ugnuuuuem 198nsn
waaiug 1 nn/ls Tadewnd 16-16-8 8031 25-50 nn./ls waviiuasiedrmunuiviivesainaasasUan
finsidntrfivioussnuauiioneny 15-20 Yundwen seegingivosivinlun AosuusFulgnauds
101y 3-4 FUnvindssen lesUdeslifufivtuudeiiniussey 2-0 dUnvindssen annsoldarsadn
avansufuanadlunistestuidanueuielus msvgnslussesenluiiuiiiy asldtonansng
2,000 nn./l5 lonauwesladoinil 16-16-8 85125 nn./ls Wleusuussthssiu msugnarluzadugun
Ilinandsuaziisngensluwangs nsldledunidlussuunisndnadunid louwn Jeyalaunau 8ns
300-800 nn./l3 Jemen (yada) w31 1,000-2,000 nn./ls Jendnidneinie §ms 500-2,000 nn./ls vise
{Jogaans Snadaus 250-1,000 Alandusols daevhlifuddamndunin wardundengifstu
msUgnitvdean (amiu 15 an/ls) dlidurietng uaslnwadeniiuandeulfifiaau mslddoyald
wnau 8m31 600 nn./ls visenislddeyaans 8ns1 750 nn./ls MlvikakAnLaZNAROULMUMLATYSNES
ansuvinivnzanldnisdastuidanuewiolun Ae luasen 20 nn. Tuganduda e
vaswifin og3az.2.0n. vy 7-62 Fu Sasnsld 100 wa/h 20 Ans Bawuyn 3 Yu 9w 4 ads
annsomuaunInidvhaisld mafufsmnlfieiefsrnuuvasine (edesianghnsldlufiauuy
Wfiew) Hrevszndhussnunazandurlunafernyussnn 80% wasamsiiuiieaiitaieny 87-90 Yu
n§asen visefuuanIeINsFumAes 2 Tu 3 dmvewiu nMsfauUasaIeINEMENNAIILINT1
Fosmamndun 12-15 Yudeuiduedomnsime wandasifofiuyadin Taonafiuansniuilund
Tnsmanandunseniniuiiudansenlveuiigungii 50 ssmwaifiea uiu 1 92l n1sthsenaly
wafuvenlnuan Asliludnstdin ssenda 30 n3u - Jerlauan 270 n3u (ANTEUINGRLINANTY
ansdu) msndndugeuniiouilaalugUvesingn ansafisinamsmuiligau Taseundnai
gl 50 pamigaLlia AuTuding Sosay 100 wiu 24 $alae Aeuthlurdmbududeun niaif
%Jﬂmwmaﬁ"ﬂuqumaﬁﬂ (9e¥ou PP) gewanafin (OPP) gewatafinduden gananafngeyayinie uazgq
wowaduden drundumngiivlugaesddudon aunsaiuldum 12 da

38



Abstracts

Project of Sesame Production Technology Research and Development was implemented
between 2015-2021. The objectives of the project were increasing efficiency of sesame
production, expanding cultivation area of sesame and increasing value added of sesame
through organic sesame production system and processing of sesame yield. The project
consisted of 3 sections: 1) Research and Development for Efficiency of Sesame Production aims
to develop efficiency of technology for sesame in paddy field and expanding cultivation area of
sesame to potential areas such as areas that have available water resources and irrigation areas.
In addition, this section was adaptation of agricultural machine for sesame production. 2)
Research and Development of Organic Sesame Production System aims to produce safe sesame
as organic sesame for price raising. 3) Research and Development for Value Added of Sesame.
The results of the project can be generated to recommendations as follow: For sesame
cultivation in sandy loam soil, it should improve and increase soil fertility by application of
organic fertilizer (pellet chicken manure at 150 kg./rai or cultivation of.green manures (cowpea,
swords beans and Sun hemp) cooperated with chemical fertilizer, 16-16-8. A crop rotation
system before sesame cultivation was peanut, sesame and sweet corn was reduce Bacteria wilt
and Charcoal rot diseases. A suitable period for sesame cultivation in the early rainy season was
between mid-May to mid-June. Sesame cultivation in the late rainy season should be in mid-August
because there were few sesame pests (sesame  leaf folder worms, green opioids). Sesame
cultivation in paddy fields that water resources or irrigation regime were available should be cutting
rice stubble, a rough plow and a tillage together with 16-16-8 at 25 kg./rai. For sesame cultivation
after annual rice harvesting, application of a sowing machine attached with a tractor was
implemented. A suitable soil preparation was plough and cover rice stubble and soil drying. Then,
one time of rough plow and two time of fine tillage and raising the plots, planting as rows with 16-
16-8 at 25-50 keg/rai were recommended. Spraying Alachlor after planting for weed control was
recommended. However, weed control by using labor recommended at 15-20 days after
sesame germination. Weed control should have done from the beginning of planting until 3-4
weeks after germination. Otherwise, the weed control will be disturbed the vegetative growth.
Application of neem extract with chemical to control sesame leaf folder worms was
recommended. Sesame cultivation in a long time at the same place should have been applied
organic manure at 2,000 kg./rai with 16-16-8 at 25 keg/rai to improve soil fertility. Sesame
cultivation in volcanic soil found the sesame yields and nutrition within sesame seeds were
high. The application of organic manure for organic sesame production found that application of
husk-chicken manure ranged 300-800 kg./rai or cow manure ranged 1,000-2,000 kg./rai or
aerated composting manure ranged 500-2,000 kg./rai or swine manure ranged 250-1,000 kg./rai
were increasing of pH and organic matter (OM) and Thiers sesame yields were higher than no
application manure. Furthermore, The application of husk-chicken manure was 600 kg./rai or

swine manure was 750 kg./rai found that these applications had the highest sesame yield and
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economic return. Second, applications of green manure in organic paddy field found that an
application of cow pea was 15 kg./rai increased high values of OM and K. The application had
the highest sesame yield and economic return as well. Last, a suitable of herbal fermented
insect repellent that effectively prevented sesame leaf folder worms consisted of neem leaves
20 kg., eucalyptus leaves, manure galanga and wormwood 2 kg each. Putting them together and
boiling until it was a half amount of volume. Keep it cool down then covered it with a lid and
leave it for a night. Then, pouring EM and molasses 240 cc each into the boiled solution and
keep it 7- 42 days for fermentation. The recommendation for application of the repellent is
spraying every 3 days at the rate of the repellent 100 ml./20 liters of water, totally 4 times.
Harvesting sesame with agricultural machine by using modification of a shoulder mower (using a
circular blade) to harvest sesame. The machine saved labors and reduced the cost of harvesting
around 80%. A suitable condition for sesame harvesting as sesame was 87-90 days after
germination or the sesame plant was yellowing in two-thirds of the plant. Cracking sesame seed
by using modification of a threshing rice machine found that a ‘suitable sesame plant should
have been drying for 12-15 days before cracking with the machine. Research and Development
for Value Added of Sesame aims to increase amount of GABA in roasted sesame by sowing
sesame seed for geminated sesame then baking them at 50 °C for 1 hour. Then, producing
chocolate bar with geminated sesame with a proportion of geminated sesame and chocolate
was 30:270 (grams) because this proportion had the highest score for testing. Production of
sesame sprouts for fresh vegetable consumption can be increased amount of GABA by drying
sesame seeds at 50 °C at 100% RH for 24 hours, then sowing the treated seed to produce
sesame sprout. The packages of roasted sesame seed for long storage were roasted white
sesame could be stored in these plastic bags: PP hot- plastic bags, OPP-plastic bags and zip
lock-plastic bags. All packages stored the white sesame seed for 12 weeks. While, black roasted

sesame seeds could bestored ina zip-lock foil bag.
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HandnsIN 1,415 fu nandaeds 106 nn./ls anasaind 2562 AfAuNUgn 17,206 15 nuiieala
16,298 15 NaNANSIN 2,204 1 (NSUABESUNITINYAS, 2564) NANARTINNIUTEMAT U BeUNEIBLiey
fudsiaanudensvemataninglulazi1aussma Mssanalundaydaeutiandsusiu dawme
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(2556) wugthlildde 16-16-8 dnsT 25-50 nn./ls luanmdusiuvunse mnlddeyalnazs inseilsns
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P,0s-K,0 (nlsatl uagaaue, 2535n) wazn1suanalufunsiealsiinisldadedunsdsiuie @aatum,
2542) urinn wagany (2534) wuindeyalidsiglulasiau Weaneawaslnuva@en 3.77 1.89 waz
1.76% pudndu gawus (2508) wugthinluanmuiuuunse anugauasysali msiinislideyald
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fiv WeannsszuInvedlsnd

UJagmmsidyinangiuasdnga loun vusuvelun wueuideranglnan wuderthn wuily
a1 WuiledeniaiivWinandnsm (Heudng wazeSaus, 2523) wawharundemeswusisuenauiafiv
e wusueluadunuaidngddyaunsaviaiediunigg vesn FaudBu9en sanmen uavAniln 929
mL‘%'uamaﬂwumuﬂu@mﬁw}]ﬁm Flduaiasaivindlivnd wasnueufidetinslnan wawden
Fradviarsluunssrernisiasydule nisdestuiidadisarsenuuas Ided1indouseanu wag
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wuadld vauziderfudunisifivyunausasiivsslevd msizssuunisugnity uuaszduauniogn
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al., 2016) Wudiwluresdaertuen fevdadnulunatsusamna leun a3genn ingln Urianu uas
wan3n1 (Dinesh et al., 2011) lueideuazion3ninuiiverdusosvesmueunolud Ussinaansgoisng
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cape honeysuckle (Tecoma capensis) (Powell and Opler, 2009) Tudszinalnedslunusioau
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fovdeuunsnniian (gusideiialsguanesil /utn) Wlulmdndars anthraquinone flqyaifuen
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Feql# (puechkaset.com, 2562) Hsfuneuszineainazlaine a1usadesiuyslauiy 8-10
%ﬂma (Tyagi et al., 1998) miaﬁmmﬂmvlﬂ%'mmé’wLamuaa%’aﬂav 90 waransananzladneuiinauiu
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nuounTEy ¢§19 Lazimisgeu arsdrdyfinululuaiuide 18un cenyl alcohol betasitosterol
terpenoids p-anisicacid trinydric alcohol isosakurane tinodaratin tanninphenils saponin uaﬂmﬂﬁl
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sremsldluanuszanm 1 file tunwd ﬂauﬁumumm penun Bsazdaslagsuazuiasld @i
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Weuiunisldansadnanlugandudaan 18ms1 4 nsu awsaandiuinlssynsiiseunaziiau iy
WAYLU991AUINNTT 500 AA/AU WED 31.4 kazl113.1 §3/AU AUaIRU (B5ANALATAME, 2557) Lan
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& ¢ A . . A A A . .
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Tunstesiumdn 41.7% wasdanu 5 Ju
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M3svenudniiigydenands dnsunaseadsidrikuuieeuildlunisfedunnuingany
gagnnlunisdaduaiietluannn Jeduesessiang ik uvagniendsniiuyanzunsaildlunisinegsn
wazludumaunisnsiniza duasesindifidauladidnasiioannisgadenanin Wunisiiy
UszdvSanmsviau fenusaadnazandymissnulunisuanala
v v Au & A o a o o = & i ~ Y Y
WNNYTIYLUULAINARIA N IR LAZIN1TUgNUIUIU 1WUN1TUgnInaumIanaIn1Tugnung
Tuiwe 2.4d09 0.0 0.480 o.81UaneunA 8411 way . vuesed UadevilvinandauaznnIng
A a 1 ¢ - a & A Ay ¢ @ a oa A 2w
Ao Auldgananysal n1sUgniivludugiulviiug 2.4350¢ Wuhuiifinainanifndes s LEUAIA9
@ a a = A o Y =< t% < + v Y1 Y a '
naneufiuanfiusienilignguainiesennia vlidusssdelinangiludeasaredrlareudned usse
wava1semsNaNany sl vy dulaldegsanysaiiazulans annslddouazansanuuas
Tounn (uues, 2556) Tawddedn wuin dnfuguilndisgemsluwdedngaunn lneamzsaman
Woanesa uazweaion dsavivien yu nandnluisvareviaivgnluduguilnidadundeuluses
FAYIALALAMAMIDW TN WUNIINMTUgnTuAustndus (Useu1uAgsna, 2558) AuyIsudynd 1
Auvwdunsauiunas A1 pH 6.0-7.0 wazauaradunansienisiunans A1 pH 7.0-8.0 (Waiul, 2558)
inmsdgninmenuzd wui wisdnwdenauysel Weddudnaswdad1ntes o1 v1uduen uwnss
fvosludos wazdrfuwdn Wedrlunelianuven yu wied Jenanizdriuneaunis savd
] v o aAu A gy a v 1 v o o o I
308 JwmiaysTudinulriduatinugy 6 wis loun gunlnwuuds guuilndsms wazguuilivquegly
wa o.dunsziesi guililusdauazguuilvwinenegluen a.dselaude gualnnselasegluiun
9.435u8 (Worachon, 2559)
o U U dl o o ¥ ! U = dl
dM3UN13IANI981915 5o msiddny awn lulasiau Wearesa Inunaley Usemei
Ugnondunisélddenau N P K gas 5-10-5 12-12-6 uag 10-14-10 8051 80-112 nn./l3 (3@, 2550)
nslddelulasiau Weanesa asilvinandnsiinvueginaudn 1znevaussnadalulasauluyie
8151 4-16 nn./N/L3 wazdevleanesangluyigns 4-8 nn./P,0s/15 annsAnwivedlnlsatl wazauy
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(2528) wuin ludugmelass nsldiuean sns1 600 nn./l3 TavEnaiensifiunandnvosn uaziia
andslunaiiunandnldegiadosdedn 3 mslddelnuna@ouinadonisifiunaninanliuinin
MOUANDI0YI¥NING 0-8 NN./K0/LS (Inlsarl uazmny, 2544) Fatiy MsdansiusIne Iz
fusitugn Snvuziu uazaniniiudl elindnnaigdiviaueslfvandamudnenmuesiusiu 4

Jaqduituiinisugndmauniduneifindugnd eaniinnudesnisemsdunddifudy Huns
oufnvauanden nmsudnnduniginluaninudunis Wunadonuis sudufisnuuds Fosnis
rasnilsnasnisUgnihe uag 1 lu 4 dauvesnmstgninnlng nsUgnalasmslihadssyu edoanis
11 900-1,000 fiafiuns iielildnananvanzay uenaniniogfuiedy Jamngdwiuszuums
Ugnity (1aun, 2550)

nsliedunididuundasigemisdenisaiayiiulauaynandnvesan feedunidntnunled
nanvaeviaudazyinlisnusinemsivuanieiuly Tufusiunsie msldde anu. 2 das 2
su/ls vihlmananvassuiaiu 20% nsldteningduns §0s1 150 nn./ls uazdeasn saa 1 du/ls o
Tinandnliunnaneiu (yywmde wavaue, 2551) naevauswwenslddeludns 4-4-2 fs 8-8-4 nn./l3
93 N-P,0s-K,0 FetodunidiiuTunnsinermnsaeudism

nsliteBunislunisugniivlduaivisnisaiaiivlnvesiivliaznsusuupnuautiniuaivag
eIy desldluuiunaunn wazurasvesleBuvsdAtain (audideiivlsouasivsd, 2541)
Joyalnfivsinasmlulagiau og 1.2-4.9% N Weoanlesa 1.2:9.4% P.Oskazlnunaldey 0.5-4.2% K0
(AAn1yaY, 2551) nsUanaludusiunsie Naznevauasiedeegluyiadnst 4-4-2 1 8-8-4 nn./ls
999 N-P,0s-K,0 (L1591 wazaay, 2535%) mﬂ%’ﬂw}ald%ww%alﬁdw wagdlUsu1E19@1MIUAN
Aoutnage Jamngiarliugnaluanmudurdlssiinismevaussdemslddelulnsiausglutag 4-16
nn. N/Ls Jeneanesa 4-8 nn. P,Os/13 waslnunaigeuegluyiednst 0-8 nn. K,0/3 (lnlsatl, 2539) us
91NNsANYIvRIYQMEE wazAny (2551) wud Jendniilulasiuiies 1.63% Weanasa 0.68% P,0s
warlnunaifon 2.08% K0 dmiulepaniilulnsiau 1.85% Weanasa 1.86% P,Os waglnunaidoy
2.41% KO

fuguiiddnylunsugnassuudunis fo nisusuusigsiulivanzay fe nisliteivan 7
Aaarnnislanaufivydn uagmsugniivoaniidufivnsegads msgilmnuannsasislulnsiauan
01mA Hrefiusiglulasiauliiuaiovdnlddnsuuuunis (naAvinsinems, 2548) Feniinisnevauss
sonslitelulasmuiiens a-16 nn.NA3 (wlseid, 2539) mslitefivanluanmmsugnndunidneu
vondamaviun ifedfnitesssornaunienggmsviiun mnedldsreznalunsugniefivanuiu
videlonavuiu arliviuggnisvhu TuligtunensnaiuiiuiinisugniriBunidnisthadunidluugn
Tuanmunduvidiinarlunsugnasudadidn msusulgehssiulaglidefivandedlonaulunaiig
Junriuuziilumslanaulefivaning W lelianusofuifenburidldneuggeu

yawide uavaz (25610) wuitluanmundunigiauiiianudunsa-ss egsewing 5.77-
6.47 TBUNSING 0.94-1.22% Mslddeyaliunaudnsi 800 nn./ls Mlvinandngean Tut 2559 welise
nnmsladeyaliunaudng 300 nn./ls flsianeuunumansugiogean (BCR 2.48) uazlul 2560 N
lddayalnunaudns 600 nn/ls alvinandngegausliunndrsainmislddeyaliunaudngs 300-800
nn./l3 wagnisladeyalawnaudns 300 nn./ls Gelvinaneuunumaasygiags (BCR 2.69) dwsunisly
Jepan wadd) §ns1 1,000-2,000 nn/ls wasdendinfuernimanisuindeyaln 3 dw yads 3 dw
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waztAuianilsdinudng 500-2,000 nn/ls elvnandaliunnsnei AopgTenIng 114-158 nn./ls F9ms
Tdlayatidng 1,000 nn./ls Wikaneuwnunaasugiaasindifesiunsidlendniiueiniesns 1,000
nn./l3 (BCR 2.02 uag 2.11) (Uayinide uazAniy, 2561%)

nsudmdunsen uagn1suUssudundndmsioms dWeodiunuamidnsuinisvesnligedy
Huwummidumafiunanouunuainnsdmineailfgeiuld A3¥mi wagane (2558) wuiinss
winnliduansenilifiasniul (GABA) gandndaiilifinisuudunsen (9.57 un.Audas 100
n$u) fla 10 wih mswannsenluannzgaumniivieshnlunsuumdnaidies 22 $alus silildusinaansn
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Survey Collection and Genetic Classification
by Morphology-Physiology of Sesame
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Abstract

The objectives of this research were to collect and maintain sesame germs. To
identify potential and quality of the germ, including classification of important aericultural
characteristics as new generative germs. Ta preserve the genetics serm to stay alive. One
hundred forty-fve sesame vanetieslines were planted in order t0 study and record their
betanical and agricultural characteristics in 2016-2020. The varieties comprised of 56
black seed, 65 white seed and 25 red seed color. The results found that yields of the
germ were between 88-255 kefrai, 1000 seed weight were between 2.44-3.58 g, No. of
capsules were between 15-B6 capsules, Mo. of branches were 0.0-4.6 branches and il
contents were 28-49 percentage, Pl 311113 and Pl 4356601 showed the highest oil
contents (49%). Fourteen black sesame varietios/lines, fourteen sesame varetios/lines
and twenty white sesame varieties/lines were selected for sesame varietal improwvement.
Keywords : sesame, germplasm
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1 botanical and Agricultural characteristics of varieties/flines ps Research Center in

2016-2020.

No. of No. of Mo. of
Venteties Lines Floweer Seed capsules/ carpels Armmangement  Yield 1000 seed
color color \esf sl of capsules  {ke/rai) weight (g) At
1. Nong Muana Puw Red 2 alternate 189 296 e
2_ Khiri Mat Poe Red 1 2 alternate 172 286 41 167 3.2 L
3. kaset P Red 1 2 alternate 149 271 47 185 28 48
4. Red NMyanmar Py Red 1 2 alternate 141 £ 43 215 33 46
5. Red landrace P Red 1 2 alternate 122 a.0% 53 219 29 a6
&Pl 170708 Py Red 1 2 alternate 455 #T1 bl 175 4.6 45
7. Fl 426214 Py Red 1 2 alternate 118 278 &0 205 34 46
8. Tacenal Py Red 1 2 alternaies e 3.00 36 182 a7 45
9. SMS5R Py Red 1 2 alterndte B& 313 40 138 2.2 44
10. 5050-6-1 Py Red 1 2 altergate 102 3.08 43 222 1.0 43
11.Kanchanaburi P Black 1 4 alternate 105 271 3% 111 34 44
12. Mae Heng Son Poe Black 1 2 Alternate 138 338 35 134 26 L
13.Mae Sai Poe Black 1 2 alternate 105 295 35 142 22 45
14. Black Buri Ram P Black ). 2 alternate 115 303 40 155 21 a7
15. Makhon Sawan P Black 1 4 alternate 123 336 17 134 01 46
14. Black Saraburi P BdAck 1 4 alternate 98 338 25 161 a5 44

arlzndnnaniu il asfmaumad a3 258
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1 {continue)

Ho.of  No. of W 1000 seed
Varieties/ Lines _— capsules/ carpels i weight i
color color teaf asil of capsules  (ke/fTai) © capsules/plant

17. Pl 200429 P Black 1 2 altermate iti] 294 T

1. Black Myanmar Py Black 1 2 opposite 93 275 19

19. MES-1-84001 P Black 1 2 altemate 137 266 3.5 177 33 36
20. MES-1-81211 P Black 1 2 altemate 161 324 2 7 152 0.0 45
21, MES-83042-1 P Black 4 alternate ] 3.28 18 134 0.1 4=
22. B554-54 P Black 4 alternate 115 528 20 145 0.0 48
23, B554-32 P Black 1 2 alternate 113 230 25 152 0.2 42
24 PBS56-13-3-14 P Black 2 altermate 25 a2 58 182 4.6 i
25 KL 18 P Black 2 opposite 164 314 16 121 0.0 45
26, KK 2 P Black - albernaie 159 341 23 160 0.0 i
27, Mell¥ P Black - OppOSTHE oa 280 22 148 0.2 da
28. Scient P Black 2 altefate 119 34 38 149 22 s
29. Chai Badan Pw  White 2 aliemnate 143 2.84 26 ima 0.2 43
30. Whit Myanmar Pw  White =1 2 Dpposite 135 312 28 153 0.0 48
31. White Saraburi Pwr  White 4 alternate 109 202 55 194 3.2 43
32. White Buri Ram P White 1 4 altermate 182 244 30 143 20 33
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= 1 {continue)

No.of Mo of

Yield

Varieties/ Lines e capsules/ carpels Arrangement cight

color color \eaf sl of capsules  (ke/fal) ©
33. Pl 436800 P Whits 2 alternate 153 357
34. Pl 438801 P Whits 2 alternate 154 343 22
35. Pl 426992 P White 2 alternate 147 358 93 185 1.4 a4
36. Pl 436592 P White 2 opposite 130 a5 28 173 02 a5
3T. Pl 2230793 P White =1 2 opposte 114 0 21 17T 02 45
38. Pl 436598 P White 2 opposite 145 316 34 135 1] =
39. Pl 23862% P White 2 alternate 1 353 25 174 o1 44
40. Fl 311113 P White 2 alterngte 12# 252 86 194 39 49
41. 5M 77 P White 2 alfeTnEke 00 307 47 173 22 4a
4257 Pur White »1 2 opposite 87 245 35 103 0.0 a5
43. 1428 China Pur White »1 X alggrmnate 104 335 60 182 15 a5
44, GMUE 1 Pur White 2 alternate 17 3.29 26 143 0.0 q-
45 RoiEe 1 Pur White 4 altermate 104 303 27 141 0.0 a7

Remark : modified from sakom et all (@0168), Wodified from sakom et al. (2017), modified from sakorn ef al. (2018), madified from sakorn

et al. (2019 and modified from salfm ef G Z020): Pw, Purplish white
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fgomsﬁ Alternate

MFigure 3 capsules: arrangement of capsules

One capsules/leaf axil More than one capsules/leaf axil
Figure 4 capsules : No. of capsules/leaf Axil

Rmranund el 2564 LA UU 2

= — 621
= fivlinnlni alad NEW NORMAL =

amyszulvinamingdie

72



UTunaninluuazdrsiiuaudaddsuea
Oil and antioxidant contents of sesame grown in

ala Taoainf anas Tode d13a (afnfdnA
Alrimd windut wwd wanuriudlal
aud¥dvfivlfouanuend anduidoidlivazRonaunumdsany

Abstract

The objective of this research was to study the oil and antioxidant content of
sesame seeds when grown under different environments. Sawans Weerawone District,
Ubon Ratchathani Province and Phana District, Amnat Charoen Province planned RCE
4 repetitions with & treatments (6 varieties: red sesame Ubon Ratchathani 1 and 2,
white sesame Maha Sarakham&0 and Ubon Ratchathani 2, black sesame Ubon
Ratchathani 3 and KU 18.) Soil analysis results Sawang Weerawong (OM 1.27%), lower
fertility than Phiana (OM 1.38%). The average air temperature during the planting period
was 29.0 ° C, higher than the temperaturg in Phana, 2&.4°C_. and sgsame was irigated
during the dry season for both plots. The yield and oil content (90 ke-rai and 44.77%)
were higher than Pana (46 kefrai and 42.26%) while the percentage of antioxidant
capacity (20 mg. sesame seads). Sawang Weerawong is lower than Phana (63.02% and
£6.22%, respectively). Sawang Weerawong District (OM 0.56%), averaze air temperature
during planting period 29.10C, rainfall 232.6 mm. and red clay soil, Kantharalak District,
5i 5a Ket Province (OM 2.05%), average temperature 30.5 and rainfall 138.5 mm.
Experimental planning and varieties were planned as in the dry season. It was found
that yield and oil content Sawang Weerawong (54 ke/rai and 41.44%) was lower than
Kantharalak (244 kesrai and 44.07%) while the percentage of anticxidant content
Sawang Weerawong was higher than Kantharalak (42.32 and 52.87%, respectivelyl
caused by the soil conditions of planting plots with different nutrients red clay with
high organic matter content will prondide mere oil content in sesame seeds. The
percentage of antioxidant will depend on the weather (Air temperature and
precipitation) varies during seed formation. If the temperature was low and the humidity
was high, the percentage of antimddant of sesame seeds tended to be higher than
those grown in hot weather, high temperature and low rainfall.

Keywords : Sesame, Oil Content, Antiosddant Content, Envircnment
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Table 1 The result of soil analysis

season location .
kefrai % Yo me/ke melke
dry Phana, Amnart Charoen 411 360 138 007 191 1589
Sawang Weerawone, Ubon 467 210 127 006 430 458
Early Kantharalak, 5i 5a Ket 494 810 209 011 1512 844
rainy Sawang Weerawong, Ubon 628 0 056 003 379 180

Table 2 Qil content and percentage of antinxidant using methanel as a solverrtQel

various sesame varieties in dry season and early rainy season 20194

Dry sescan Viedd Ol content Anitiazidant (20 mg,
Pustiety (g™ {ma™ af sedime seeds) (I
Sawang Phana Sawang hana Sawang b
Werrmeong Weerawong Wicrranong
Rad, LB 1 =t = 453 438 = - 516
Rad, LE 2 104 5% 435 a146 3.1 44.2
‘wihita, LS 2 a5 ] a4 1% 58401 21
‘whita, M &0 106 25 a4 ) £50 5 59.4
Black, LB 3 100 a3 a4 4z " 5692 50.7
Black, KL1E i &1 455 a5 58.6 b 506
mean 20 46 448 W23 50.3 545
o (=) a5 a2 153 a3 10 3
Early rainy season wz:::n! ranthanlak w:::::.q Kanithasalak
g 2a1 ab 4312 451 a
& Sua a5z
‘ihita, L8 2 s 20 ad.02b
‘ihika, b 60 5 e b 3.5 be 432b
Elack, LB 3 5T J1zb aila a4.42b
Black, & ™ ZEb |5 a28b
meazn 54 24 a14 a4
21 234 150 4 25 58 128

& el amemes 1S by 2 commen lattar are not sienificantly diferent 2t the 53 el by DMAT
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Elit line Red Sesame RS5
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Abstract

Red sesame line R556-05-08 is the line that was selected from a cross of
Pid26214 x Pop (total pollen of 13 variety/ling) at the Ubon Ratchathani Field Crops
Research Center in 2013. The selection was conducted in 2014-2015. Assessment of
yield of selected lines were implemented during 2016-2020 following the breeding
program, 3 steps : a preliminary trial. Standard trial and Farm tdal. The results showed
that red sesame line, RS56-05-08 had an average yield of 137 ke/mai, which was more
than Ubon Ratchathani 1 variety, its yield was 110 keg/rai. RS56-05-08 line yield was
higher than Ubon Ratchathani 1 variety, was 25 percent. Yield of RS56-05-08 line was
higher than Ubon Ratchathani 2 variety its yield was 91 ke/rai. RS56-05-08 line yield is
higher than Ubon Ratchathani 2 variety, was 51 percent. In addition, RS56-05-08 line had
Number of pods/plant were higher than Uben Ratchathani 1 and Uben Ratchathani 2, 15
and 20 percent, respectively. The weight of 1.000 seeds of R556-05-08 line was less
than Ubon Ratchathani 1, 14 percent. Its weight was higher than Ubon Ratchathani 2, 2
percent.
Keywords : Red sesame, Selection, Varietal improvement, High yield
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Table 1 Yield, 1,000 Seeds Weight and No. ofiCapsules/Flan
Preliminary Trial at Ubon Ratchathani Field Crop Reseaithptenter

Variety/Line Yield (Ke/rai) % Relative to check
Early rainy  Late rainy Mverage UB 1 UB 2
R556-05-08 110a 1133 112 112 140
UB 1 114 a 85 a 100 100 125
UB 2 B3 b iib 80 BO 100
CV. (%) 253 30.5
1,000 Seeds weight (g)
R556-05-08 3.00 295 298 o9 103
UB 1 319 2.85 302 100 105
UB 2 3.00 2.80 290 o6 100
CV. (%) 38 9.3
No. of Capsules/Plant
R554-05-08 28b 38 a 33 114 110
UB1 Za 25b 29 100 a7
UB 2 28 b 3lb 30 104 100
CV. (%) 241 381

In a columin, means followed by the same letter are not significantly different at 95% by DVRT

Remark : Adapt from Tamrong er ol. (2016)

Table 2 Yield, 1,000 Seeds Weight and No. of Capsules/Plant of Red Sesame from

Standard Trial at Ubon Ratchathani Field Crop Research Center 2017-2018
Variety/Line Yield (Ke/frai) Y Relative to check
Early rainy  Late raimy  Average? UB 1 UB 2
RS56-05-08 123 78 3 o8 114
UB1 118 a3 95 100 118
g 2 100 74 a2 2 100
1,000 Seeds weight (g)
RS56-05-08 331 292 3.05 oq 95
UB 1 331 320 326 100 105
UB 2 321 3.07 312 6 100
MNa. of Capsules/Plant
R556-05-08 28 33 33 110 114
UB1 30 30 an 100 104
g 2 24 31 29 o7 100

¥ pverage from 3 location earky rainy 1 location (2018) 288ainy 2 location (2017-2018)

Remark : Adapt from Tamrong et ol. (2013)

78

Table 2 Yield, 1,000 Seeds Weight and Ne “ofiCapsules/Plan

Farm Trial at 3 Location 2 Years (2019-2020)

Ubon %
B Phetchabun Makhon Sawan "
Ratchathani Relative to check
Variety/Line Average™
Early Early Late Early Late
. N . . ) uB 1 uB 2
rainy rainy  rainy rainy rainy
Yield (Ke/rai)
148 170 231 143 101 154 138 168
120 9% 188 112 104 118 100 122
110 53 197 10z T3 S8 B3 100
1,000 Seeds weight (g)
31 286 2.60 218 282 93 104
UB 1 347 2.68 293 223 284 100 113
UB 2 319 27 oL .6 190 253 B9 100
MNo. of Capsules/Plant
50 i 49 58 &4 T1 115 12
43 92 48 45 7o &2 100 105
UB 2 42 Té 51 50 &7 59 ] 100

' ferageSfam 7 1o€Btion

Remark - Adapism Tamrong et al. (2020)

Table 4d¥orage Yield |

/rai) of Red Sesame form Evaluate Yield in Various Comparison

Steps
Varietyline  PTY ST FT& Averaze % Relative to check
UB 1 UB 2
Yield (Ke/rai)
112 93 144 137 125 151
100 93 11% 110 100 121
a0 82 o8 91 a3 100
1,000 Seeds weight ()
298 3.05 2.62 254 il 102
302 3.26 2.84 298 100 120
290 3.12 253 245 a4 100
No. of Capsules/Plant
33 33 71 a5 5 120
29 30 62 - 00 105
UB 2 30 29 59 44 kL 100
¥ twerage 2 location ¥ Average 3 location ¥ Average 7
3 steps = Preliminary Trial, Standard Trial, Famm Trial (12 loc
bz nean sfvramman izl ¥ 2554
v alnd HEW NORIMAL ~ 2t

h
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Abstract

Black sesame, PB556-13-9-14 selected from black sesame, Ubon Batchathani 3
x POP (mixed pollen 13 varieties/lines) at Ubon Ratchathani Field Crops Research
Center, 2013. selection 2014-2015, evaluation 2016-2020. The results, Preliminary Trial
Stanard Trial and Farm Trial at Ubon Ratchathani, Makhon Sawan and Lop Buri
Prowinces, PES56-13-9-14, vielded 128 ke/rai, more than Ubon Ratchathani 3 (79 ke/rai)
and KU.18 (81 ke/izil, 62 and 58%, respectively. 1,000 seeds weight 2.99 gram of PES56-
13-8-14, 2% mare than Ubon Ratchathani 3 (2.92 ¢) but 1% less than K18 (3.02 ¢), 50
capsules/plant more than Ubon Ratchathani 3 (30 capsulesftree] and KU1B (33
capsules/plant), 67% and 52. PES56-13-9-14 had 33,603 harvested plantsi/rai, 19% more
than Ubcn Ratchathani 3 (28,312 harvested plants/rai) and KU.18 (25688 harvested
plants/rai) 24%. Resistance to bacterial blight and charcoal rot was also found. PBS5E-
13-5-14 better than Ubon Ratchathani 3 and KU.18, which are wery weak. However,
resistance to bacterial blight and charcoal rot will be assessed next. Far information to
suppart the certification of black sesame varieties.
Keywords : black sesame | varietal improvement, high yield
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Table 1 Yield, 1,000 Seeds weight no. of capsule

black sesame from Preliminary Trial at Ubon
Center 2014

WVariety/line Season % Relative to check
Early rainy Late rainy mean UB3 KU.18
Yield (ka/frai)X
PES56-13-0-14 134 a Ea 110 J5R 150
55 ¢ b 43 100 74
KU Bib izh 55 135 100
_ (%) 2718 36
1,000 seeds weight (gram
PES56-13-3-14 3182 300 a 3.08 108 108
UE3 307 b 26l ¢ 2.4 100 98
KU1E 02 b 279k 291 102 100
CV. (%) 8 =
No. of capsules/planti
PBS56-13-8-14 e e - 731 204
UR3 19¢ b 23 100 a8
KU1E 30h 1 26 113 100
V. (%) .7 305
Mo. of harvested plants/rar>
PBS56-13-3-14 68213 a 20800 a 44 507 122 125
UR3 &286T b 10,347 b 36,607 100 102
KU1E 56,000 C 16,107 ¢ 36,054 59 100
V(%) o i

L1n column, means followed by a commen letter are not significantly different at the
5% level by DMRT
fiom : Somjai et al., (2017)

data from 2 experiments (20 lines)
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Table 2 Yield, 1,000 Seads weight No. of capsules/plEntand MNo. o
black sesame from Standard Trial at Ubon RetChathanisfieldeGops

Table 3 Yield, 1,000 Seeds weight No. of capsolesiplani.and No. O

of black sesame from Farm Trial at Nakorn Sawan, UBonRatchatham

Table & Yields,

1,000 seeds weight No. of capsules/plaat and MNo.

of black Sesame from yield trial

Center 2017. Buri Provinces in 2018-2015. Variety/line Yield (kg/rai)! Mean e Relative to
Variety/line season % Relative Lo check Variety/line  Nakorn Sawan Ubon Ratchathani Lop Buri Mean!’ % Relative check
Early rainy  Late raimy” mean UB3 KU.18 to check PTY 5T FT UB3 KU.18
Yield (ke/ran Early Late  Early  Late  Early UB3 KU.18 Yield (ke/rai)
PES3E-13-9-14 oTa 159 a 108 220 208 rainy rainy  rainy  rainy  rainy PBSS56-13-0-14 10 108 166 128 162 158
UR 3 i7h Al b 45 100 94 Yield (ke/rai) UBS 43 49 145 79 100 98
17 : 5, 100
M8 Lo fh z L0 PESS6-13-0-14 18da 278a  119a 42 758 166 115 124 KUd® 58 52 134 81 103 100
CV. (%) 316 28 ) . -
UB 3 140b 209b 1léa 34 225 145 100 AP 1,000 seeds weight (gram
1,000 seeds weight (gram KU1E TR an . s 13 2 W
U. c 8 b 3 ; 3 : 1 PES56-13-3-14 3.00 2.98 2.89 2.99 102 99
FES5&-13-9-14 278 a 3.17 298 100 24 - SR e ‘ “
. 5 - -
Ur s . s . . . V. (%) 164 125 333 295 204 UR3 4 2.58 294 207 100 97
KU1 264 b 3353 317 106 100 1,000 seeds welght (gram KU.18 2 317 297 3.02 103 100
oV, (%) 02 52 PESS6-13-0-14 276 273 30&bh 31D 276c 4fPEs  Jaml o7 No. of capsules/plants
No. of capsules/plantt UB 3 274 273 317a 312 294 b 2.0 Q00 99 PBSS6-13-0-14 52.0 48 51 50 167 152
PES56-13-3-14 1 a 35 5 a5 171 155 KU.1& 279 276 316a 310 MEa @97 101 100 UB3 225 % 39 30 100 o1
UR3 M9h 28b 78 100 90 V. (%) a7 4.1 4.2 31 4.5 KU.1& 255 31 43 33 10 100
K18 nc 32c 31 11 100 No. of capsules/plant No. of harvested plants/rai”
CV. (%) 213 273 PESS6-13-0-14 582  Tla 433 26 6fm 51 131 119 PESS6-13-0-14 44507 26905 25308 33,603 118 124
No. of harvested plants/rai*® UB 3 d41b  55c T h 23 S0 b 39 100 91 UB3 36607 200133 281% 28,312 100 105
FBS56-13-9-14  28320a 256702 26,335 134 3 KU.18 wb &b Mo il 48b 43 110 100 KU.18 36054 19440 25688 27061 56 100
LB3 17494 b 22713 b 20,133 100 104 V. (%) 128 104 270 265 18.4 L ayeraga from 2 experiments & average from 4 experiments ¥ average from & axparimants
ku.18 15112 b 23,765 b 15,440 97 100 No. af-ha plants/rai 3 steps = Preliminary Trial Standard Trial and Farm Trial (14 experiments)
V. (%) 285 1% . 1 steps = Farm Trial (8 experiments)
B556-13-0-14 32,000 (82000 3RB2T 3567 32447 308 104 11
L In column, mean fellowed by the same letter not statistically different at 55% by PESSE-13-9-14 320 & W27 a 13367 32 3 25308 104 ¢
— UB3 32600 3200 321982k 14934 29847 b 28196 100 110
KU.1& 32 000NEZ000 22360 c 11,234 30R45ab 25688 91 100
ZEarly rainy season 2017, there was a severe of bacterial blight and charcoal rot. causing - e - i -
V. (%) X - 314 265 53

the companison variety died a lot. The rest survived until harvest sesame seeds quite
small
fram : Semijai et al., (2018)

data from 4 experiments (12 lines)
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White Sesame Line PWS56-

a1ns 590 unms Awonfindg® Vovies neai
aile Tmaimf grae doRnfand glsimd winln uad AnBun
auvne Tmae $1803 nATNEE o] winuvudlek
audidoiliguasivont  ao1uAduiinliuazRunaunundsiu

Abstract

White sesame line PWS56-3-1-38 was crossed of Pi 436600xFop (mixed polten of
11 Varieties/Line), Ubon Ratchathani Field Crop Research Center in 2013 and the line was
selected during 2014-2015, it was evaluated for 3 trial: peeliminary trial, standard trial and
farm teial during 2016-2020. The result found that the average yield of PW556-3-1-38 was
88 kg/rai or four percentage that was less than Ubonratchathani 2 (92 ke/Rail, the 1,000
seed weight of the line was 2.51 ¢ that was less than Ubendatchathani 2. eighteen
percentage {3.07 g). No. of capsules/plant was 46 capsules o fifty-seven percentage was
more than Ubonratchathani 2 {29 capsules). Oil content was forty-seven percentase or
four percentage that was mare than Ubonratchathani 2 (45 percentase)

Keywords : White sesame, Variety, Varietal Improvement, High yield
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Yield
(ke/ai)
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85a

1a

1,000 seeds weight (g)

[
&8)

240 b

297 a

No. of capsules/plant

et

o

393

2tb

In a column, means fllowed by a common letter ars not signficantty different at the 95% level by DIVRT
Remark : modified from sakom et al. (2016)

Table 2 Yield, 1,000 Seeds weight and No. of capsules/plant of white sesame from

Trial at Ubon Ratchathani Field Crop Research Center 2017-2018.

Yield (kg/rai)

early season

late season

[

oy o

v
)

N

ey

w
5%

{0. of capsules/plant

)
v

[e4)

W

3!

w
o

N
N

Remark : modified from sakorn et al. (2018)
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Table 3 Yield, 1,000 Seeds weight and N-'_w.‘;ar.de d
Farm Trial at three location {Ubon Ratchathani, Chaifig Wiglosi.in
Yield (ke/rai) -

Ubon Chaing Mai Loei

Varieties! % Rel

Ratchathani Average®

Lines uB2

Early late early late early late

SCas0n  Season season sgason sgason  season

PW5D6-3-1-38 101 T 141 145 49 100 L 83

B2 68 52 168 201 74 126 115 100

1,000 sgeds weieht J8)

PW556-3-1-38 257 217 .71 300 251 250 2.58 82

UB2 3aT 259 295 ] 323 324 316 00
Mo efeapsules/plant

W556-3-1-38 45, 24 102 ] a2 50 &4 142

B2 34 22 a1 58 55 38 45 100

£ terage from dine Sxperiments
Remark : modifieddiom =akam e ol (2021)

Table 4 Mugcace il of white sesame from production evaluation.

Yield (kefrai) % Rel
Varieties/Lines Average
PTY 5T FT* UB 2

PW/5566571-38 85 a4 %6 88 o6
B2 7l 89 115 82 100

1,000 seeds weight (g)
PW556-3-1-38 240 2.54 258 251 82
B2 287 308 3.16 307 100

No. of capsules/plant
PW556-3-1-38 39 36 L 44 159
B2 21 45 22 29 100

0Dil content (%)
W556-3-1-38 - 48 46 47 o4

B2 - 47 43 45 00

L tverage of one experiment £ Average of four experiments  * Average of nine experiments
Threa step, Freliminary Trial, Standard Trial and Fammn Trisl (14 experimants)

One step, Farm Trial (9 experiments)

il content, only Ubon Ratchathani location
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Semi-shattering Sesame Line N556

latmd wint aula Taoaimi dvss doRnfdndl
uns Auind #8agim dniuae drasa nadudd

audfdvfidlizuasiued  aoriuAdefuliuasfivnaunimdsany

Abstract

The objective of this research was to identify semi-shattering sesarme. In 2013-
2015, breeding and selection were performed. By breeding semi-shattering sesame and
high yield sesame with shart harvesting period. A total of 7 Line/Variety hybridization by
reciprocal cross. In 2016-2020 Imported to evaluate accordine to the breeding
procedure of the Department of Asriculture. The results sugeested that. The line with
the highest percentage shatter resistance of capsule and consistent is the line N556-
41-4-3 (UB1xY8). The ling with the highest percent shatter resistance of capsule more
than Rei Et 1, 83 percent 38 percent less than C Plus 1 The yield is 13 percent morne
than Rai Et 1, 7 percent less than C Plus 1. It has a seed size that weighs 1,000 seeds,
an average of 3.18 grams. Suitable for intreducing farmers or those who have further
interests.

Keywords : Semi-shattering Sesame MNon-shattering in sesame
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Table 1 Yield, 1,000 Seeds weight and Percent Shatter resis
Preliminary Trial in 201& at Ubon Ratchathani Field Crops Resea:

Line/Variety Yields (Ke/rai) % Relative to
Early rainy Late rainy Mverage check
MS56-41-4-3 T4a 13a 44 174
ReiEt 1 42 b 2b 25 00
CV. (%) 273 27.2
1,000 seeds weight (g)
NS56-41-4-3 349 a 2233 286 117
Roi Et 1 262 b 227a 245 100
CV. (%) 63 15.8
% shatter resistance of capsule
MW556-41-4-3 T16 a 856 a &9 345
Roi Et 1 204b 1953b 20 100
CW. (%) 177 29

In a column, means follovwed by the same letter are not significanthy different at 95% by DMRT.
Source : Adapted from Wangpen et al, 2014

vt nxfivnmammiamndszdl 2550
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Table 2 Yields, 1,000 Seeds weight and Percent Shaiter resist
Standard Trial 2017-2018 at Ubon Ratchathant Field Crops Reseai

Yields (Kg/rai) %
— 2017 2018 ‘"“'E;"e A"E:’E Relative to check”
Barly rainy 0 ™ Late rainy seasons seasons RoiEL1 € Plus i
rainy rainy
NSs&41-4-3 35 b Ba b fia &6 &2 57 &8
CPlus 1 - - ola 59, 75 - 29 100
Rioi Et 1 53a 42 b P55 2 G 6780 76 52 100 1m
CV.(%) 304 18.6 20 19.5
1,000 seeds weight ()
5413 5108 SFan 3&lab 35T 332 118 102
CPlus 1 > 3o0a  A4B - 13 100
RaiEt 1 260 Bl 1163 Z8lb 300 301 100 &0
CV. (%) 7.2 78 52 25
%% shatter resistance of capsule
flsssq105 WiEssa 2397a 5161b  2556b 42 az 166 48
Pt 1 - - B415a 0783 87 - 348 100
Roi Eigll 5276 LTTb  2425¢  2602b 25 19 100 0
V. (%) Pl 22 28 258

In a column, means followed by the same letter are not significantty diferent at 95% by DVRT.

 Relative to check , average of 2 seasons.

Source : Adapted from Wangpen et of, 2019
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able 3 Yields, 1,000 Seeds weight and Percent shatter

Mai Province and Phetchabun Province.

r<..

Ubon Ratchathani

Chiang Mai

Yields (Kg/rai)

Line/Variety 2019 2020 2019 2020
Ea.rly Lafte Ea-rly Ea.rly La.\te Ea'rly Ea'rly ROIEEA C PR T
rainy rainy rainy rainy rainy rainy rainy
NS56-41-4-3 71 ab 104 a 34 ab 163 a 130 a 66 a 14@ 116 96
CPlus 1 74 ab 4.8 ab 41 a 135 a 9 b 62 a 2 100 b 266 a 111 121 100
Roi Et 1 52b 21b 38 ab 101 b 57 c 50 a M 173 a 207 b 92 100 83
C.V. (%) 34.5 62.7 29.5 13.2 17.5 : 1.3 30 124
1,000 Seet&w g)
NS56-41-4-3  324ab  264a 257ab 283ab 353 Qﬂ ab 373a 320ab 3.3%9a 35 113 97
CPlus 1 327ab 265a 297 a 3.03a a 297 a 363 a 3.36 a 3.45a 3.21 117 100
Roi Et 1 287b 2.10b 255b 2.68 ab 2.88 257b 3.16 b 285b 3.12b 275 100 86
C.V. (%) 9.7 6.1 10 5 8.2 4.5 5 3.8
atter resistance of capsule %
NS56-41-4-3 58.7 a 629b 227 ab - - - - 48 114 80
CPlus 1 57.1 a 85.0 a 37.2a - - - - - 60 142 100
Roi Et 1 445ab 580bc 2 - - - - - - 42 100 70
C.V. (%) 30.4 13.6 - - - - - -

In a column, means followed by the sam

¥ Average from 9 locations.

tter

? Average from 3 seasons at Ubon Ratchathani Province.

Source : AdaPted from Wangpen et al, 2021

e not significantly different at 95% by DMRT.
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Table 4 Average yield from production evalua

Varieties/ Yield (ke/ral) Aooerage”  Avera
Lines PTE 5T FT Roi Et 1
N556-41-4-3 44 L] 107 T2 ar 113 93
CPlus 1 - 75 111 - 23 100
Roi Et 1 25 78 92 a4 a4 100 90
1,000 Seeds waight (2)
N556-41-4-3  2.88 357 ERE] 318 334 115 100
CPlus 1 - 348 321 - 335 100
Roi Et 1 245 3.00 275 276 292 100
% shatter resistance of capsule :
NS56-4143 &5 42 48 53 a5 183 w
CPlus1 - ar ad - 4 a
Roi Et 1 20 25 42 29 34 44
il content (%)
N556-81-4-3 - 4216 3545
CPlus 1 - 4318 412
Roi Et 1 - d1AT 4143
X wverage of 2 expariments
at!-w\a-rag‘;' of Z expariments
% average of 9 expariments

% pwerage Three step, Preliminary Trial
= fverage Two stap, Standard Trial

% Shatter resistance of capsule j

/
q
%:

rial an
axpeariments)

-arm Trial (13 experiments)
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Table 3 Economic Ratums: Sultabiity of Rate and Typs of
ornIc paddy fiald 2020
Totdeat'  Yeld Roese Nethos  okew  skoan

Treatment/Clwernival oM AP Bk

™ faretd Oyt Detihd  Detthad  pekiOgiad e Ottt
compositions L L BN 458 44 1a 380 7843
Cow pea 10 kg/rai Sa8 128 2108 489 A0 Msar sy Mt AR AT
3% 03 65 10 243

Cow pea 15 kg/ra 53 106 2345 448
Cow pea 20 ky/rai 607 09 1873 385
G pa 25 ky/ral 586 097 2139 544
Sword bean 10 ke/ral - 369 108 2801 490
Sword bean 15 kyral 566 187 2329 AST 515
Sword bean 20 ke/rai 527 053 2740 378 54

78 GL)S  OmIS 1ON0 0 3TTS TRAD

4 Chernical zompesition of cow manue: Suitabdity of Fate of rock phasphate fertiizer

an and cow manuire for sesame in organic paddy field, 2018-2020

123 1466 2780

COwW manure

2010 2019 2020
routure (0 .3 3062 &5 <w
" 92 02 ve sAus
Total N %) 1 21 18 21
Total F 86) o ot 1" Sds
Total K /6 ) 28 ) s

N Hectone Concuctuity | EC (d5/m) an 20 30 <o
Organic Maties B4) #8543 1050 51%

N Ratio 221 11 11 2%
S

oot v e 00D Bl Uasnlrummarmon Fos ravae d 0 1554
* Arbinelund sled h v NOuUa
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pH  OM (%) ARD- Ret pH
Imghg) (mkg) (%)
albl 505 (B4 163 6650 511 0Tl
alb? 565 09 07 4790 647 078
alb3 648 Q67 063 5850 53¢ 0T
bl 513 Q9% 2005 1905 517 100
bl 53 (W 2% 580 648 112
abs 66y OB 372 1710 e 10l
bl 580 R 79 e AT 1
b2 633 (97 HB53 1570 657 100
albd 63 093 NS 1A 608 095
Femark:
31 Cow manse 500 kotd b1 Rock phosphate 100 g/l
o Covt manue 1,600 by 2 Mok phosphate 300 byl
33 Cow manwre 1,503 byl b3 Rock phosphate 500 hy/rs

Table 7 Economic Returns: Suitability of Raté

organic paddy field, 2020

+ Fock Whsghate 300 by’

Cow maruee 500 by o
ok phesphate 500 ka'ra
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