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Abstract

The problem of peanut production of Thailand is not enough for consumption, low
yield and quality and high cost for peanut production. To solve these problems the research
and development on production improvement of peanut project was established. The
objectives of the project were 1) peanut breeding of boiling and medium seeded types for
high vyield, high vyield and bud necrosis tolerance with appropriate technologies 2)
characterization and evaluation of peanut germplasm using as materials for peanut breeding
and conservation 3) to build and develop peanut data system, and to improve peanut
production and quality 4) to improve seed quality, control aflatoxin contamination, reduce
labor cost for peanut production, and ensiling of peanut vine. These activities were
conducted at Field Crops Research Centers, Research and Development Centers and
Agricultural Engineering Research Center between 2011-2015. The result found that 1) The 4
promising lines of medium seeded types were KK97-44-106, KK4915-2, KK4918-3 and
KK4920-15. Two promising lines of boiling types were KKFCRC49-02-2-1 and KKFCRC49-06-7-1.



2) To gain the 44 promising lines of boiling types and 40 lines of medium seeded types
which tolerate to bud necrosis. 3) Appropriate technologies were 3.1) to gain 10 genetic
coefficients of the peanut promising lines for CSM-CROPGRO-Peanut Model 3.2) no effect of
calcium and chemical fertilizer on medium seeded type promising lines, KK 97-44-106 and
KK 43-46-1 but has effect to boiling types line, KKFC49-02-8-3 3.3) the optimum population
density for medium seeded type promising lines, KK97-44-106 and KK43-46-1 were 48,000-
64,000 plants/rai and 32,000-48,000 plants/rai respectively, for boiling types lines,
KKFCRC4906-7-1 and KKFC49-02-8-3 were 16,000 plants/rai, and the optimum harvesting date
were different in dry season and rainy season. 3.4) The reaction of peanut bud necrosis
disease found that the percentage of bud necrosis different significantly, 10 lines have the
percentage of diseases less than susceptible check, the reaction of stem rot disease showed
that did not differ significantly, and the reaction of leaf spot diseases at 45 days found no
signs of disease, probably because the weather was not suitable for infection. 4) The data of
characterization on morphological and agricultural traits of peanut germplasm were 300
lines. 5) To gain map and peanut production data of Khon Kaen, Chiang Mai and Ubon
Ratchathani Provinces for planning to grow in the future 6) The method of drip irrigation in
dry season throughout the growing season was not more than 350 mm, suitable for yielding
in all varieties, and have relations between the volume of water and yield, and in the rainy
season, the volume was not more than 135 mm but no relation of the water volume and
yield. 7) To control Thrips palmi that vector of peanut bud necrosis disease by spaying
fipronil 5% SC at 7 days after planting , and apply cholorpyrifos (Pyrinex 5 G) 5% G 4 kg/rai at
planning and 30-35 days could decrease termite damage. Sclerotium rolfsii rot could be
controlled by seed treated with iprodione (rovral 50% wp) 5 ¢/seed 1 kg. 8) The planting
date of the peanut variety, Kalasin 2 was grown in early April-mid April in the irrigated area of
Chiang Mai province in dry season gave the better investment (the benefit cost ratio ,BCR).
Whereas, the planting date of mid November in late rainy season showed the highest fresh
yield and BCR. In the southern area, peanut line, KK 49-20-15 gave high fresh yield and good
taste for recommendation. And for soil amendments as source of calcium, phosphogypsum,
dolomite and gypsum gave higher yield and BCR ratio than lime. 9) To prim good seed
quality was increased germination percentage, the same result was happen incase stress
condition, but for low seed quality the result was opposite. Peanut varieties, Khon Kaen 84-
7, Khon Kaen 84-8 and KK97-44-106 line could be harvested at R7 stage for seed production

which gave high germination percentage. 10) The process of suitable ensiling of peanut vine



could be storage 2-5 months. The Aulliumsativum Lin. juice with 1:1 dilution treatment
showed the highest potential to control aflatoxin contamination and the caused fungi in
peanut seed. However, time consumed to control the contamination and the variation
results were found. Therefore, further study is needed to improve the technique before
introduce to the users. 11) Motor pod thresher of peanut was suitable for small farmer using
peanut pod about 200 ke/day. The cost for pod threshing was 1.8 baht/kg compared with by
labor was 2.5-3.0 baht/kg. Peanut haulm cutting machine (chopper) in order to prepare
peanut haulm suitable for making animal feed or compost has capacity of cutting peanut
haulm at 515 kg/hr. Batch type dryer with alternating hot air flow direction was applied to
Tainan 9 peanut variety. Peanut seed moisture content was decreased from 25.9% to 6.7%.
It is suitable to dry peanut pod in rainy season for decreasing fungi and aflatoxin
contamination.

From these activities, the promising lines will be future evaluated for yielding ability
or using as breeding material for breeding program. And for the other activities results can
apply or develop for recommendation to the users or using for research and development in

the future.
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Abstract

The problem of peanut production of Thailand is not enough for consumption and
now it has problem of climate change. To solve these problems, the peanut varietal
improvement for high yield and good quality is necessary. The objective of these activities
were 1) peanut breeding of boiling and medium seeded types for high yield, high yield and

bud necrosis tolerance with appropriate technologies. 2) characterization and evaluation of
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peanut germplasm using as materials for peanut breeding and conservation. These activities
were conducted at Khon Kaen, Chiang Mai, Ubon Ratchathani, Chai Nat and Songkla Field
Crops Research Centers, Kalasin, Udon Thani , Sakon Nakhon, Buri Ram and Lopburi Research
and Development Centers between 2011-2015. The result found that 1) The 4 promising
lines of medium seeded types were KK97-44-106 KK4915-2 KK4918-3 and KK4920-15. Two
promising lines of boiling types were KKFCRC49-02-2-1 and KKFCRC49-06-7-1. 2) To gain the
44 promising lines of boiling types and 40 lines of medium seeded types which tolerate to
bud necrosis. 3) Appropriate technologies were 3.1) to gain 10 genetic coefficients of the
peanut promising lines for CSM-CROPGRO-Peanut Model 3.2) no effect of calcium and
chemical fertilizer on medium seeded type promising lines, KK 97-44-106 and KK 43-46-1 but
has effect to boiling types line, KKFC49-02-8-3 3.3) the optimum population density for
medium seeded type promising lines, KK97-44-106 and KK43-46-1 were 48,000-64,000
plants/rai and 32,000-48,000 plants/rai respectively, for boiling types lines, KKFCRC4906-7-1
and KKFC49-02-8-3 were 16,000 plants/rai, and the optimum harvesting date were different
in dry season and rainy season. 3.4) The reaction of peanut bud necrosis disease found that
the percentage of bud necrosis different significantly, 10 lines have the percentage of
diseases less than susceptible check, the reaction of stem rot disease showed that did not
differ significantly, and the reaction of leaf spot diseases at 45 days found no signs of
disease, probably because the weather was not suitable for infection. 4) The data of
characterization on morphological and agricultural traits of peanut germplasm were 300
lines.

From these activities, the promising lines will be future evaluated for yielding ability
or using as breeding material for breeding program. And for appropriate technologies can be
applied or developed for recommendation to the users or using for research and

development in the future.
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Research and Development on Peanut Production Technology
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Map, peanut production system, irrigation efficiency, thrips, peanut bud necrosis, insect
pest, insecticide, stem rot disease, fungicide, boiling type peanut, planting date, calcium
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Abstract

The objective of the research and development on peanut production technology
were to build and develop peanut data system, and to improve peanut production and
quality. these activities were conducted at Khon Kaen, Chiang Mai, Ubon Ratchathani and
Songkla Field Crops Research Centers between 2011-2015. The result found that 1) To gain
map and peanut production data of Khon Kaen, Chiang Mai and Ubon Ratchathani provinces
for planning to grow in the future 2) The method of drip irrigation in dry season throughout
the growing season was not more than 350 mm, suitable for yielding in all varieties, and
have relations between the volume of water and yield, and in the rainy season, the volume
was not more than 135 mm but no relation of the water volume and vyield. 3) To control
Thrips palmi that vector of peanut bud necrosis disease by spaying fipronil 5% SC at 7 days

after planting, and apply cholorpyrifos (Pyrinex 5 G) 5% G 4 keg/rai at planning and 30-35 days
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could decrease termite damage. Sclerotium rolfsii rot could be controlled by seed treated
with iprodione (rovral 50% wp) 5 g¢/seed 1 kg. 4) The planting date of the peanut variety,
Kalasin 2 was grown in early April-mid April in the irrigated area of Chiang Mai province in dry
season gave the better investment (the benefit cost ratio ,BCR). Whereas, the planting date
of mid November in late rainy season showed the highest fresh yield and BCR. In the
southern area, peanut line, KK 49-20-15 cave high fresh yield and good taste for
recommendation. And for soil amendments as source of calcium, phosphogypsum, dolomite

and gypsum gave higher yield and BCR ratio than lime.

From these activities obtain peanut production data for planning to grow in the
future. And appropriate technologies for recommendation to the farmer for increasing yield

and quality of peanut or using for research and development in the future.
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Abstract

The objective of the research and development on seed technology, postharvest and
peanut processing for value added, were to improve seed quality, control aflatoxin
contamination, reduce labor cost for peanut production, and ensiling of peanut vine. These
activities were conducted at Khon Kaen Field Crops Research Center and Khon Kaen
Agricultural Engineering Research Center between 2011-2015. The result found that 1) To
prim good seed quality was increased germination percentage, the same result was happen
incase stress condition, but for low seed quality the result was opposite. Peanut varieties,
Khon Kaen 84-7, Khon Kaen 84-8 and KK97-44-106 line could be harvested at R7 stage for

seed production which gave high germination percentage. 2) The process of suitable ensiling
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of peanut vine could be storage 2-5 months. The Aulliumsativum Lin. juice with 1:1 dilution
treatment showed the highest potential to control aflatoxin contamination and the caused
fungi in peanut seed. However, time consumed to control the contamination and the
variation results were found. Therefore, further study is needed to improve the technique
before introducing to the users. 11) Motor pod thresher of peanut was suitable for small
farmer using peanut pod about 200 kg/day. The cost for pod threshing was 1.8 baht/kg
compared with by labor was 2.5-3.0 baht/kg. Peanut haulm cutting machine (chopper) in
order to prepare peanut haulm suitable for making animal feed or compost has capacity of
cutting peanut haulm at 515 kg/hr. Batch type dryer with alternating hot air flow direction
was applied to Tainan 9 peanut variety. Peanut seed moisture content was decreased from
25.9% to 6.7%. It is suitable to dry peanut pod in rainy season for decreasing fungi and
aflatoxin contamination.

From these activities obtain the method for improve seed quality, control aflatoxin
contamination, reduce labour cost for peanut production by several machine, and ensiling of
peanut vine. These results can recommend to the farmer for increasing yield and quality of

peanut or using for research and development in future.

NI

NuAdEIUAEIMsRiaiug Inanwideannneaunis uiegnslsimudliaudnduses

v 1

faAdeiieatuayudoyaiusininlaainnsusuusaiug  iWesannusiagiugidnyazuangieiu

9

weananiitymvesnisugnandamianfe deddussnuunn Amiuanddeiueaiosdnsnanisinens
a ! v g.J/ ! = gj a Ao v I a v ! 1
Mgahgannisldusinuaivgnaunandssd lngansduneulininiideisdinisidedesen 1y

iwsesldnindddasuuldineteunnazdieanns LT ULAZIIAN VBUNYATNT LATEIDUNASEINGT
daanfiuszaniainuaztiesnwinua1mudniug suisnuamdmiuusian laganisnandnd
sonuludisluynuarlifiung  SunuaIewiugessudasdmivridendnuazeomsdal sz

diunnstduselevdnnuanaseldiaznanauinuainnisiandiaas

'
[ 1 [

Jaymvesnsvulouresasesamendudulymdrdyiinansznusonunimassda

v 9

dasuaraulaendeveuslan lnglaniznisamuaumsuuleuventesaiasosnamenguil

'
=

NuddeAndunsauldrmuusiuasnanUiuRdmiuinensns Faluisujianiuduneulasusu

'
a

YBUNBATNT dUlNAfBNISINAUUNISNES Aau1dauddennuinsidaisadnainayulnsain
nsziisy nzskazlusewduszansainlunisdosiunisiasyiaulavesdosinazaiuisavinans

aserlanenIuNuuioununanants (uswazane, 2552)



39

Jagtufinaruitendssuirandundnfusianeg varnuasun uenanidsdsnvosiu
faasiimdondsaniin izt ldusslovilunsuusguiduemsdnils  esanluddad
Tusiuge inwasnsuseivilusazduinideshuasaneusdin udsnuiesaasiiiiaiuly
Fuernsdndlglduin ddudrarnsoinisdnegiannsaniianduundsemsiaiulusiu
dnsudnidsmonnuning lnsawigtsiinauaauemslugguds

v v = v 1%

shidddnsideuasinuduudniug e mdmsiufes  wazn1sudssuidiiediu

9

=

yam Hinguszasd ieddeuazimuiduuiniudiioiiuaanin Auine1n1suanisinuiies e

anlayyansiivesnaimondu w3ednINANISINEATNIMIIZEL UNEAINST Lioanduulssnuluns

Wae uaziinyarvestdatiagldlunarduniinduemsdn’

suilauonsivY
Aanssuil 3 nMsiTeuazauduwAaWUS Inenimdanisfiuien waznisuussuiive
iayAAn
Ranssugosd 3.1 Fdouaswaundumdanug
3.1.1 Anwn3SUsuussRanwmdaugidadas U 2550 19unUNITIAARIUUY RCB 3
91 Usznaudie 6 nssuisnsudiudeiug Ae 1) laiud (control)  2) uthnavena  3) udtwangi3e

(%

4) wrrandIta Wnnd1)  5) wiinalalewy ey 6) wiiinannduaiull  nswavans
| aa Y v a aa 9°J a 14 a Y % 20, a
19 9 aunssudsneaedddanst 2 fadfes/ U1 1 Aas endugseldansn 2 nfu/ad 1 Gas
o = v 6§ ' d' fa v A ! ! | o = [ J Y
msfneluiugueuunu 5 Aaudideivlsveuwnu U 2555 vnmsfinwluiugveuunu 6 wazdn
aa 1 < v S v o v o= Y ! < v ¢ ) I
nssusuddnuglutnieu 50 © @ oen Juiindeya A1Aueenvatudniug laetiu3-4 A
FENIN 5-30 Tundane visluiesufuinig wasluanmls ielilddeyaninuiiluniseen
= 8 W dU a o & o - ' o
3.1.2 NMsAnwIRnWIAARUSAREIsRLS IniTAUNEIND8AN 9 il 119WNUNTT
NAaBILUU Split plot 3 §1 Main plot: S¥ezn1siuien 5 svey 1) szey R7 @nsuun: dndeniln
aullduina 1 dndesu) 2) ssue R7+3 U 3) Svee R7+6 U 4) 5888 R7+9 Ju uawb)ssus R7T+12
Tu uar Sub plot: §7das 3 Wug/aeiug Ao 1) vouunu 84-7 2) Youunu 84-8 uaw 3) KK97-44-106
aliuneaesigudiTenylsvouwiu Ngauatazgaiul 2557-2558 Jufindeya A1IATIEVAY
Usmanieluwasnis il uugnuasuifnnseneg nandnuazaanmuesudniugilalueigiiuies

s

Tunee vesdasuaviug
Aanssudos?l 3.2 TReuazNALIAIUIVEINITWAINISNUNET waznsuUsgy
3.2.1 ANYINISNIAUA IR AT NI NOLTUDINITERT IR UNISNARDILUY &I 4 1
US¥NauMe NSULNAUDIRAY 5 AS5UIT AR 1) NauUanedny 2) Waududy 3) wauninuinia 4)

naudIvInIInn wag 5) lldaisiasunisvdn afuneassnaudItenylsvounnu lasd 2554

Y



40

nmsfinenluiugueuwnus diwd 2555 Anwluiugreunnu 6 Juiindeya Audu Anudunsa
[d ! a Y O a ! [ o A [ P
urne waglushuvesiunidasnou way vdmdnyneuw 1Wunan 5 Weu

3.2.2 Anwinsldnvayulnsatuauasivanamandulunlfas ununismaaas CRD 10
91 Usznaume 7 n3suds  agnwdasieinauainayulnsaiiacigeg fe 1) didunssifieuioans 1

Wi (AuNaENdIngy 1:1) 2) WAuNTEWeudedg 5 win thaunaudingy 1:5) 3) agniiAudiiie

3191 W 4) AgNUIAUYIEEA 5 Wi 5) Aant1AuTnTeRN 1w 6) AanunAuTe 5 1 uag

9

¥
2 IS

SUIULTDT d1598W

'
o a v v a

7) wankingnuAu dnlunisiudidasaaiuglvuie 9 Suiindeya anuiu U
ANNONTURAZNAUTBINIAAINBURAZUAINITAGNUIAY KAZUEINITAUSNYIMINTIITUA

3.2.3 nadaukarwaulAsasvanidnaldaslussaunensnsuuuldinSasaud

'
a o a

Usenaume 3 umeu lokd 1) d1593 usindeyamsidinseaniessUingifias  asiaenans
lnglangndnnisiasngui Mneriuaaauiainianien nvedinuariuresdifas andnse uag
Uszendldlun19onuuy 2) 98nkuulagasIuAIewuluy iaAnwidiulsineItes auaIunse
- o = P a = ¥ Y Y o

donvessulsnisnuangauign 3) naaeulAsesruwuy USuusanly udvhnismeaey uay
AudeyaluwlasUgnuannensns weliaiuisaldaulaluiuiivgnass dinsieideya wavasy
Teuna  instuiindeyaussdnsninveaiesniidauUsiieates de (1) mnusiseud
WiINEaNYRIang (2) MInedeUnsHveangel (3) Usinamsleuilmunzauiuruinvesiumgavie

1Y

AaeNSHER

3.2.4 vedsULATWAILATTUasdulAsmdsAnindmiuvihdensin Uszneusae
3 dumeu Ao 1) Anwdaya wardineitlymiifeitestunisiduselevdanduidamisainns
Uanilnudr dmiurdatoniinuazemsdnd anaenarsiaslanzudnnisuagnguiiiafuiaies
Mugestannisinuas dndesed uazUssgndldlunisesnuuy  2) oonwuuuazaueasiy
dosnawity Ianunsaldanudmiunsiudesduiaas 3) naaouirdosiunuuluaninldamnais uas

1 ¥ o

WeukuuTudinuaznalnrasasasruwuy YSuusaunlutaunniadsiieg wavinsagauasagniing

'
aa v

wazagussauna  vhnistufinUszaniamnisvinnuvesasesififuusiiesdos fs (1) A5
a a a a ) Y o o A o w a
SRUMMUNZANVDILUR (2) USUNEUNISUB UMM AUAUIUINVBIAUNIAINTDA1GINITHER (3) YU
vesan Loy
3.2.5 AISANEILATWAINILATDIDULAILUUNSSUSHAUNANINALNSaUFI NS UanAINTY

fa o

Hndafas dnllun1sngudideinunsimnssuveunnu ddunsudail 1) n1ssiusiudeyaineiu

[
o w [ a

Han Todnin wazmsdansnananiidamdaiuiien sauﬁgﬁﬁmﬁammm%uﬁiﬂﬁaamgﬂl,wwmf]
Tutlagtiu 2) MsfnwuagnaaouLiiemannisniseuwsiinddasiug Minsne 3) nsoenuuy
uaradaganadaumMIanAIEuind aag TneAnwgamniiuarszeznaitldluniseuuazanamun
vostuiinlurngyinisanautuiivanzan 4) nseenuuuuazdiulsaeioseunisdilouuunssuy

aduiievnsansou lnednwanuiazdnsinisinaveseiniadou gaumgdnldluniseuuis s



a1

ANTDUBAILALAINUNUNIVDITUENNNBLNE  5) AISNAFDUNITNIIULUDIAUVDILATDIDULIAIT

a a o

USuUsauan way 6) msvedeuiieyAauauisakasUseansaInn1svinay Jufindeya Andua
AUTIOULAITVNUVDUATOY WA DRNTINITOULM UszanSanlun1svinauesansas  nsivdau
AUNINNANNIAEMARU waglieseialdinanasanuAuATtunIsasuUTsuisuNsYauiuls

UJURRLYDUNEATNT

NaN1538UAZN150AUTIENA
fanssuil 3 N15IBUATHAILIAILIAANUS INeINIMEIMIAUNEY wazn1suUszuie

LANYAAN

fAanssugashl 3.1 TNeuasiauURAaNUS

3.1.1 AneBusulgeqaummudanuga A

9

U 2554 Alduguauwiy 5 wuin wisiuslnl Mmsutdudaiugdiessauiilunsen
TuesufiRns wildvillidesidudnssengavinegluiosuifnsuazluaninls (90-97 waz 69-91
Wesidus audnu) uanaeiusenienssuisnaass ndamsiiusnwa ey waaiugiladugen

& o s v a wa ° s & I & o 60 g v v )~
AusenvetudnuglueUjuinisen (52 wWesdud)  nsudwdanugiinlisenlasiuasd

Wesidudnissengarine (59-67 wWaesidud) gedu dwluaninls nsududaiudliinansznuse

£ [

Wesiwudanmenuazausilunisien winiudnnnssuisnaassdaninuenanvinedaly (77-83

9 9

¢ @ [ <3 v saa ° v & W A 1 [ [ 1 Ly
WUBItgun) TuluaanusRdAMAINANNIN ALAUSAYT 8 LhDU ﬂ’]iLL%LN&@WUﬁ?l@Jﬁ’]&ﬂiﬂUiUU?Qﬂ’ﬁ

q q
[e]

sonld nsualuirdou 50 ° @ dwaldasanisienisusuesnannisnaasdlul 2555 1wl 2555 wan
wuglmiiiuifeaszezilnuie daranusenluiesufifinisuazluaninls 52 uaz 80 Wosidud
o v 1 I3 [N ! < o 4 § < s 4 a va
MINEIAY NMsuBLAnTuUgTIBsInIETtuNsten wavyhliesiduinssenluesufuiminis (66-
80 esidus) gendwazuansnaneadfdunisliug dnluaninlsnisudniniugdesaans
< aa a1 4 § < s ! 1
Anuslunissen lnennnssuisnnaesdAinnutengnviny 80-88  wWesidud nisudliaiunse
|

Usuupsmssenvesudaiugiinuineiluszesilndy Maneunasndsnisiiuine wazmdanugiiiy

9 9

[

Aerszzilnuiamdinmsiiuine nssuddnmsudliirlirianusentazauudinsivesudaiug
wanssfiuegraudnlunisaassia 2 Y
= @ W dU a o a2 A - ' Y
3.1.2 M3AnwIAMAIAANUSAAdEeRuS Indiune e i
msfinwnunmudaiugiidasaeiuslmiiiunedlueiginge wui drdaiivgngauds

s

1 2557-2558 1oswanaauthwalsmundagn vilildnandamuariauulssiugs Taewus
YDULAL 84-7 YDULAL 84-8 Wwaganewug KK97-44-106 Tiwiininuiaade 2 Jgeanfiszey R
(133 nn./l9) R7+3 (98 nn/ls) waw R7+6 (71 nn/l9) anuddu daumnuseniissesfiuieisiag
wansnaiuluwaasiug Ineiuduouwny 84-7 Youwnu 84-8 uazaenug KK97-44-106 fiuesidud

ANLIBNTISEEY R7(65.2 %) R7+3(84.3 %) uay R7+6 (83.0 %) AL U



a2

Ugngauul 2557-2558 Wuguauwny 84-7 Yauwiy 84-8 uaganenug KK97-44-106 4
dwiinilnuiaeds 2 Jgegeiiszey R7 (583 nn/l9) R7 (374 nn/ld) uar R7+9 (416 nn/l3)
pudfy damanusendiszegiAviisainsuandeiulundasiug Tnewudveunnu 84-7 veuuny
84-8 uavanuiiug KK97-44-106 Fiedifudiaanuseniiszes R7 (80.8 %) RT (92.3 %) uay R7+9 Yu

(84.0 %) MUAGU

[
LY

NN1SVAGBINUT vauuiu 84-7 TiUesidudainuieniadesinindn 2 wWug v 2 g el
wgillosniugiudadnisiing svwivindessesiuifenintuesidudauiennduanas

fanssugasdl 3.2 FeuasnaudiuiIngIn1suasnIsnuies wazn1suussy

3.2.1 #nwimsihduaidsmdniiaiduaimsdn

HANINARBINUTT TaN1simsnzauantunisvdnauiifasfe didunidasndulviuin
< a = 9 v ° @ H s & & a i
AN 23 wuding Jevivane diumdnlaenauninidiniag 5 wWesidud ussalugenatadn laeinie

Y v Y a [~ Aa o Y & a o < v £%4 A
90N waadnlviain iiusnulilunndunanuaziluy dudidaminaunsaiuinwld 2 -5 iheu
AuauURkazaeifusnwduidamin Juiununmdudafildndn eudrungresdiinmdn way
AN1NUINABY
3.2.2 Anwamsldnaayulnsaruauaisivasnamandulunidas

mspanwindidasiedfuagulnsynedailianuiusdaiugaulasaniznisldngmng

'
o

139979 1:5 wiin1sAgnaneiiAunsziionioas iviianudundaiudunfiaawazidnaninly
nsmIvANaTerlaIenNTukaIeT @ WMRNINTER Wikalun1sAIuANdIatLaziauwlTUTIU
= o = A a A A a a i o o A qw 61
gelsmsyhmsAnwiiiudnieriuyseanganlunisauny nswdiluugidwiteldusslevisaly
3.2.3 nagdaunaziauAsaandnddaluszaunensnsuuuldinIaseud

AT DIAULUULATDIUARH N AR USLAUNWATNS AL LASIAS19WAENA bNN1TN9T U L]

(7 v o w 1

vtou THude Sauiadn azaindanisiadasudine luawmasiniivuin 1/4 wsaduduniids da

[

° v ' a s o a o v ] v S v X I A
MassIganenIuIuYARgIMATLIA1:30 Wudavimemanduruin 3/8 daihudusuidundedd
uruAugnaIsuIn 140 13 813 500 1 Bafinuunanvinuuinduriaudnats 1 33 niouyn

2 I a o & Y i v a_ a I3 =3 I3 =
AnUUIDITUMILNAN m@mﬂUlﬂﬂiﬂL‘Waﬂaqﬂ ANUANVDINIUER 11(5]3LLﬂﬁQiaa@mﬂJ'ﬁueﬂuzﬂLUu@iQ'ﬁ\‘iﬂaﬂi

Y U

esesfuilnmnudauaiuazazgnnieenlutesmiseanmelduinfeivedinudn Auagsieiug

'
U a

AELNTIAITeaN AliunsnaaaunsUanHnaIdae3 fiughe ugiiuiilos Muguauwnus wazugln

1

a < Y a = ! = a o e = (Y
UIU9 VIAULIITOUMIVUAA 120 FOU/UIW WU Mﬂ’&’]llﬁ']ﬂﬂiﬂiﬂﬂ'ﬁﬂﬁ@mﬂW‘LlﬁqWULZLIEN LS NUT

]

< (3 [y

YDULAUS b9 30 NA/TY wazknuIu9 25 Nn/au TUaSHHUATIRAUSEUI 5% WAy 16% AUdIsy

v |
v v 6 1

fesigudtinuanlaiiin  1.5% vsililosnndidasiugiuiiowmaziaiuguounny 5 1Juddndil

]

]

(% '

uamguartUTznIvihiauaunsatunisudngs uazwesidudtifindl diudidasiugl

=

[%
1Y

a o [ 3 = = o Y a (I) 1 = § < 2 a
U9 Hanwauglndn wagtnilen Jevilrsianuaiuisalunisuannina LL@%ZJLUE]?L"ZIUG]SU'JG]WQQ

i1 daununisudanlaniuag 1.80 Um AN 120 T/ (il 1uae 2)



a3

3.2.4 negeULAzHAILIAIBWIUbBEduATd wmd wWanilndwiuvindevdinuag

a1sdnluszAunYAINS

\n3osiiugosduidasfioonuuuanUsrasdiiioliiiduyunisndniin laeldludadsani
Srmigegialy annsadugossuidadasivueiulssinm 62 - 76 wufwng 10
dusznevtasmsvhientnuadlfiluomsvesdiniifendols Tnsdadoddindosud wudu 6
uswinduduinds meluduadossenoumegnifuiifadsluindiuou 2 luauen 1 e Aakess
1y NayBessvann 18 ssmAuuusEiy mnuiinzadmiunsiudesvesgniiuie
900 sousieunfl drumaiisouresgnnaslou fo 225 sousteund Vilsdidnsnisien 515
Alansuredalus %qﬁﬁunumimﬁmhjmmLﬂ%wuﬁﬁuﬁwé’q 12,000 UWM(n Wil 3uaz 4)

3.2.5 MsAnwuaziaLATeseULRILUUN ST U AR UTiAnsauFaudmTuanay
Fulnddas

NnuanIAnILaraeunslfinseseunianuunsrUzaduiiamsanieudmiunisan

a ¥

Auguiindgdas Ingldndsnuanuiaweadid Tigamgiauseu 50°C Wuan 20 $3lue Weadu
firnsausoutukarayn 2 Falie NAunuITuaIdas 20 vu. ausaanmutulnddasiugiv
W 9 IINANUTU 25.9 % ANAUTUALYED 6.7% Fatauniin1smnuaniloiian 30 ¥u.359zan
AINTURAUED 7.0% lnefWesifudainusendusauund 80.0 % fudouAaUNA 8.0 % wazidn
Mg 12.0% Fenssudddmunzdwmsuniseuiindifadlutisgany uaziieanaudenievesdnain
& a v a a A ' ° U a P L v
Wesaswasiiwerramendu lunsaiiinuasnsllanunsaidndfadluanuaaiioanainuaule

MatimsfalinsinsevaldinsuazanuAuATlunsamu LWIsuWeun1svinanuiuIsu]uRauves

WNWASNT (NN 5182 6)

ayunan1sideuasdatauanus

[

nEamatiunuresiansadesening 2550-2558 vlildnanuAtedsd

1. Mmsuddaiudnoutgniisuuussnsenvesidasdisinainunings Tasenaisaams
audalumssen wierhlivesifudauenifisty Wewdyannefidriansen  wiaiugid
AunENN Msutmdnitusenadadunaidesonisien

2. fhdasiuduouuAy 84-7 YauuA 84-8 Wazanoug KK97-44-106 ansnsaLiuiiedvinuide
tuslédausiszey R7 Taowdaiudiodidudanusengs

3. Bmsiumnzauiiaslunsviinduidasie thduidaundulidivuindn 2-3 wufuns
Adlsvane danminlaenaunmimavdesudy 5 Weddusd vssqlugmanadinldeniaeen udn

faladn ushulilunfduieatasiu dudrdamdnaunsaiuinwmla 2-5 e auaudfuas

0 '
v = ¥ U

argiiusneduiifdandn Juduaunindudinldndn arudiuigvesginnisndn was

ANTNWINA DY



a4

4. mamgnisdnidasinetduayulnsyndarilfanuiusiafugeiulasangnnsli
§a31130919 15 win1segndedunssifisndeas 11vldautuadafintudfigauasd
dnenmlunismusuasesslamentusaziesaingunniian uinalunismugudsadiuaziini
LsUTIUgedsmpimsAnvifiudniedisuszaniamlunisarvay Aouluuugiduield
Usglevsioly

5. indesUdnilndrdasluszduinwasnsuuuliiaiessud Sanusngiunsiluldluseiu
inwasnsTegey Adesnsldilndalaiiiu 200 nn/fu Aaliusuyunisan 1.80 umdedlaniu iieu
AunsUanmsLssuAY fie 2.5-3.0 vmdedlansy awnsauseudaaildanels 0.80-1.30 unse
Alandu iesnilassaisuazdrudsznovitlidudou tresifunad ennisiddmivinunsnsly
AnINTATIAMA UL AU LLTSUEY

6. \epsviugasfuiiaasdmivvindeninuazomnsdailussduinunans anunsavugesdui
Aaaflouintuussan 6.2 - 7.6 wuiwns f8msnisvien 515 Alandudedalus Badlfununignan
liisaanedesoudfumiga 12,000 v

7. infesounisuunsruraduiiamsaufoudmiunisanauduiindadas anunsoanaudu
Hndhaasiuglnuiu 9 ainmnudu 25.9 % wde 6.7% Funnzdwmiuniseuiindadadlurasggeu
uagtiieanauidsmevasiinanideniiadasivesramendu lunsdiinumanslianuisni
Hnthaadlunnuaniiieanauduld Matlmsdesdimsiinseveldisuazanuduelunisamu
Wiguigun1syinauiuTsuusnuvaanensns

MNHaNIMAABRINa 1 YlHlFIBUS U TR mdeiusindas seaznanfimnzaniy
mafufgndudaiusuesiidas Bmsivmzadlumsminduidaieuomsdnd nmsldiy
ayulwsmuauansiivegamenduluddas IHiaTesdinsnaduuuy Téun wdesdaiindrdauuuld

v a

LATRIEUS LASBIugauRufIfasd T U lendnuase1msdnd LASoIe UL UUNTE U AR UTIANIA

'
v a

aufoudmsunisanmnuduiingidas wewuziibinunsnsly viseldidugudeyamietluidesesen
sl



285 .4 .
R110 1
® - = b
| T
Q 405
111220
o
o~
il b *
I R
o~
3 |
1 L 504
o
o
<
| | [ [ | ) x_
| tem | Part name Dimention|  Materail J Qty.
Names Date Seale:1:20
Tolerance
Draw Wanthanah.s 632012
| aouunmmsimnssuvouiy
nudnimsineag

Surface Checked

Kol

e —
- Title:  nmmuAioanzmzldaindadas

Drawing No. Amel

AN 1 hUULAIeIUaREN

AN 2 LATBIAULUUUARHN

'
[

APGHN

'
Ly

APGGN



a6

dquUsENau 1ATDIULRUAUNIREY

MNT 4 LATBIRULDAUNIRAY

1.

2.

AASEULAT B LUY
yadimugnnastion
GREIIRIY
yaditugnnastion
annasilaudang
YN

ANAIUOUMIUY

D)



47

ANA 5 NISARAY USLNOULATBIDULAILUUNTTULATUNANISANSDU (VL-814)

AN 6 LATBIBULTILUUNSYUTaaUTIAN19auSau



a8

unasuuasdalauaiue

ANNANITARUNUVBILATINITITELAZ WA U LNDL AL UTELANTNINNSHAR OB AITENINGY

(%
v v A

2554-2558 YNAlANaINUITeRIN

1. ldadasaneiugfnuruiawmanuiunas lawn arewug KK97-44-106  KKa915-2

KK4918-3 uazaneug Kkd920-15 Lllesanlugarud 2554 iialdunnvitdn vinlminviudaidas

]

neans wasl 2556 lasuaudenieaniuinegie Ysenauduiinisnisiaunlaaieiuganulug

Tugnanduiiudy F9lduiratenusaanannuivuseiiunandntutulsouiisululsinensnstut 2559

9

a

WaL2560 WiLLAY AIRIUNAElaRUESUTITalurtnlul 2561 wananddalaaneius ddasilnan

9 9

= ! a (3

Fufieiu fo anesiug KKFCRCA9-02-2-1 way KKFCRCA9-06-7-1 lvinaslndlfgsiugiiugnivdusg 2

q

§ v 61 1

wislawinaalandy wWeldusglevilunisusulgeiugiugdely waslidayadimizvesaeiudfieu

3 3 3

&

Ao

- ArduUsravsTugnITIvesidas 10 ameug iteldlunuusiansdidas

- mslayurn viseyulalalunidnsy 100 Alansusiels vSedudusnsy 50 Alansusials uas
nslatennil 12-24-12 vioranidelsluden lfinasotmininuis diwnidn 100 wia uasiedidus
g UBIENETLS KK 97-44-106 Way KK 43-46-1 usiinafuiidasiinduanssiug KKFC49-02-8-3 1
wui1 msldyurnamnsadiunandnuaslinansuuuduniunisasmu

- $asUgnilmnzanvesihdaaudavuiauiunansaneiug Kkod-4-106 fie 48,000-64,000

L3 [

Ausiols diuanenug KK43-46-1 fio 32,000-48,000 siusals dusuiidasdnduaisiug
KKFCRC4906-7-1 waw KKFCRC4902-8-3 dnsugnilunzaudie 16,000 susalsiviniu uazeigiiv
Nenfuanssiuiuiugguan Tnensugnlugaudsaziiongiuiesniniiggau

- InMsfny U ATevesmeiugadawelsavanlud lsalauu waglsanislu wu 10 @
v ¢ a0 ] ! o & M I = s @
ugilulsavenlniilusssuvimniazunndnainiugnsvaey wilinuiugnageuiivesidudlsa
lauuwanasiunsvaey dudjiseselsanislufieny 45 Tu wud elinuainisveslsasiaily

p1adsnananIne nanldivunzauseanisiialse

¢ a

2. leaeiugdrdasiinandu 44 areiug wazdrdasvuinuaniiunate 40 @teiug 9
nunusialsnganing dmsuldussdiunandnnudunounsusulsanug
3. lndoyadnuaen 9dNgIUINGT dNYaENIUNYATVRUTDIUINTTUNIFAIUTENIM 300
v ¢ A o k24 v L% v fd a o (% = va
aneug ietunldusslevdlumuliuuseiuinidas  dwiunisAinwinuaudfnidasuinisves
Worugnssuidas 1,000 aeiug lilasueudlvaniiuns Wesndesddeuuszanngs uilasu
autszanaliiiieane

4. lunuiiuagguteyanisndniidasdainveunny Weelnil wazauasivsid wieldiduy

ToYaluN1TINUNUNTHERNITAS



a9

5. malsimensiunaongguanlaiiiu 350 Sadins Tinandngeaelunniugusnsgnia
Aaanguds uaznuanudtuSsEnihemumsliiuasnanan duluggduaslimineasuliiu
135 fiadiunsmaonggUan uaglinuanuduiusseniheuimunsliiuasuansn

6. MriuFIEaNs fipronil 5% SC 8n1 20 TaAAA/1 20 B0 ooy 7 Fumdasen az
sﬁaaﬂauamegalw wavnsszunveslsnseniniiinaas wasn1sldans cholorpyrifos (Pyrinex 5 G)
5% G &n1 4 Alandustels 2 ada fo wioutgn waveny 30-35 fu ansnanmshansesain
Lasn1srananneulgnaeans iprodione ausaannisviatelsalauiiug

7. m3ugnindasiusnidus 2 luwmvaussmuvesdanindedus wuin msugnlugguds

Prnuianataneu w.e. Wgnsdunanauunusenunugs drunsugnlulateganuiinaiasiey

w.o. nandnuazdnsndiunanauunusaduuadan dmsunisnaassluiunaials wuin aneiug

]

]
falal

KK 49-20-15 Juiugniinandsiinanuwazsagflunisusiaaganiniuglnuiy 9 waz dv.38 a1use
wusihliinuesnsldiduiudniaden  waznisldvealnBudy wazBudu uunasera@oudmsy
USuugaiulinavilvinandnuasnanaulnumaasegenansaandiguund wiluiuivealngudumae

Toenn mshuzinlilgsudy vselalaluiunu

8. nswdwiniugneulgndlestanizauialunisien wserililesidudninusen

PR § 2 aa & A A o I & o sda o ]
LW@J?JUELULNaﬂWQJﬂMﬂ’]WﬁQ RIDLUBLNUYUFN1IENIINANTIINDAN LL@L@J@@WU@W@J@WJY]W@W AFLLYLHAR

9 Y v

'
1 v a v 6 1

wugoradunadudonision waznudn Masaiuduounny 84-7 Yauunl 84-8 uazaewug KKI7-

9
[

44-106 anunsaiufeinudaiuglinusssez R7 lngwdanugiilesidudninusenas

'
v a

9. l¢Asnsminduidanduomsiimingay Ao thdumdawndulvilvuindn 2-3
s Aslvnng daminlenaunintimavietudu 5 Wesidud ussylugananainldennie
oon wdfaliain tiusnuliluiindunaauazdy fudidamsinaiunsafuinuld 2-5  fou
AnaLTRaraefuTnuiuiidamiin dutunuameiudiifldudn eudiunguesiinnimn wae
AN1NLINABY

10. mMsnanidadethAunsafisadens 1:1 ddneamluniseuauaisesslamonduuas
osrauvaunniian winalumsmuaudiaiuasficnunlsunugs Jesinsfnyifisduie
asyansnwlunismunu newhluuugiuiteliuselovisely

11. indesUaniindraaslusziuinunsnsuuultiedeseud farmmanziunsinlulfluszdy
inwmsnsiidodldilaliiiu 200 Alansudetu Andudununisuan 1.80 uwdedlansu Weurumsly
LSHAY 2.5-3.0 vmdeAlandy druiedosugosduiidasdmivvindeninuazemsdnluseeu
NwAINT dnansaviugesduddadludng 515 Alandudedalus ddununssdnlisueioseusdu

'
o w v a

Aad 12,000 UMM @NSULAIBIDULTNBUUNTEULERUNANI9AUS UFINSUNITANAINUTURNDIAE

'
[ o

anusaannuulndddasiuglnuiu 9 ANt 25.9 Weosidus wide 6.7 Wesidud Funung



50

dmFunseviinddadlursgguu festsananudsmevesinnnideniiairsansfivesstamen
Tu

nsinanudgluldussTevd

1. dhaneiugiidauinuiaiiunas ussddasdinandufirululssdunandnmudunou
MyUTuUgaRug

2. Ifguteyarenteiugnasudafasssana 300 aeiug ileliusslomilunuliulge
fugihdadluouan

3. Ifmaluladmafiunandnuazaunmindas Bnmafiuguamadeiug andayansiiy

ozrlamendu andununnanlaeiadosinsnansinuns wazifiuyarivesdiidaddagldluazdy
wiiniluenmsdnd anunsehluussgndldilumuus weuns Wiodideuasimurosensiely

4. EELNILENANSIVINS UGN T wazNENSNS



51

UTTUIYNTH
dinauAseghanIsinens. 2554, abRn1sAmduatnunsineiusislssina U 2553, n3engienyes
WAZEVNTAL NTUNNUMIUAS.

dinnuATygiansineas. 2555, aifnisinunsvesUsemelng U 2554, NSensianunsiag

annsel NIWNWHIATUAT.

'
Ay v a

915uA Walluvie, 2546, 1A80Raede: n1sUszaunulusfnwasiensluaung.
FIENUNMTFULUIENIRAUMYIA ATIN 16, 2 15IUNTIATIIRT Tianssuns

ASOEsE. 1-3 Weun1AY 2545, i 2-10.

Giller, K.E., P.T.C.Nambiar, B. Srinivasa Rao, P.J. Dart and J.M. Day. 1987. A comparison of
nitrogen fixation in genotype of groundnut (Arachis hypogaea L.) using © N-isotope
dilution. Biol. Fertil. Soil 5 : 23-25.

McDonagh, J. F., B. Toomsan, V. Limpinuntana, and K.E. Giller. 1993. Estimate of the residual
nitrogen benefit of groundnut to maize in Northeast Thailand. Plant and Soil 154:
267-277.

McDonagh, J.F. B. Toomsan, V. Limpinuntana and KE.Giller. 1995. Grain legumes and
green manures as pre-rice crops in  Northeast Thailand : Legume N,-fixation,
production and residual nitrogen benefits to rice. Plant and Soil 177 : 111-126.

Toomsan, B. 1990. Groundnut microbiology research at Khon Kaen University. In Groundnut
Improvement Project, Khon Kaen University. Ed. A. Patanothai. pp 89-111. Report of
Work for 1986-1988. Faculty of Agriculture, Khon Kaen University. Khon Kaen,
Thailand.

Toomsan B, J.F. McDonagh, V. Limpinuntana and KE.Giller. 1995. Nitrogen fixation by
groundnut and soybean and residual nitrogen benefits to rice in farmers’ field in

Northeast Thailand. Plant and Soil 175 : 45-56.

AanssueAded 1 nsideuasiannwug

Vindan Auaeedty 91w NAlYISes 8RN NouAS UavdTens ASYNiuS 2556, Anwl 9R)
Ussmnsuazengiiuiieaaewuginmih KK97-44-106 uay KKa3-a6-1. wih 536-545. lu :
eeNanuITel 2555 1ufl 2 quiidefivlsveundu antuideiivlsuaziivnauny

NANIU NTUIYINTNUAT.



52

s
a a

Vindan Augeedte 919 wdluses gIR MouAs Lazaudnm Bvwaw. 2557. @nwl 89991

Usswnsuazangiiuifeaaewuginmii KKFCRC 4906-7-1. wih 417-620. u : 91897

]

fa o A

a v ! dl ! U v awv A 1 =) L
NA91UINEU 2556 U 1 @umﬁmwﬂsmammu aoUuITuRlsuasNanAuNUNGIY N5

ABINITEAWAST.

s
a a

YV a L% a o o IS A a a L% a LS = (%
NN AUTYSITY  BIUIT NAYLYLIDY gIA NBUAT LLasdNrNe a7anly. 2557, Anw1RRT)

v

Usznnsuazeguiuiienaneiuginang KKFCRC 4902-8-3. wii 421-424. Tu @ 51891u
HAWITETY 2556 eudl 1 gudideivlsveunny aniideivlsuasionawnundsny sy

1NN,

a '3

fnun nlvd 5yns Asyuius audng Bvswed wazoywa Weomnin. 2559. UAsevesaneiugn

Aawolsangiu 1salaui wazlsavanlyal. 11 v (Asiden)

o

WIANA unssy ans aSer slie lanluns wavdIw dSuns. 2540 . nsaunulsreentng
YoaAaIneIsann1sldansiadl. Twenansnisusyyainnn1sensnuINewriew i Asan 3

Ui 18-20 WoATNgU 2540 UMNINFUNYATANEAT NTANNUMIUAT. W11 86-90 .

4 v a

1585 ASguus wnns Yoty autum Uszansugissal ddud 135audns dayed ¥

o

wazansan yw13ud. 2557, msilSeuieululsinuasnsyail 1 : fugiidas

fa v A

wanvuaUIuna i 379-398. Tu : Menunawdel 2556 e 1 gudideiialsveuwnu

A0V NI WAL NYNALNUNAIY  ASUIVINTNEAS.

a [

IIYNG ASYUNUS wavud] wI¥IuuN . 2558, NauwughazAndeniugidauIawinuiunanaiie

9

pumulsaeanlng. 12 witn. Asiden)

138Ns ASYNILS auFuawn vuuaw aww iy aula Iasil sshe wuslvees

a

unms Yyayrde wazansan yusud . 2558, maUSeuiieululsinunsns : siugondas

wanvwnlunatsyed 2+3. 18 win. (siflen)
aa v e =~ ¢ = ~ - S v s a <

YN AIYUNUD AU WIVIUUN . 2559, Msdseumsuiuatni : NUgaIaasvuInany1unans
vumulsagenaluy. 21 wi. (5i1de)

IIYNG ASYUNUS wavdd] v IUuN . 2556. AnwiAduuseAnsiugnIsuvesindasaeiuginimei
Yadl 1. i1 508-535. lu : MeuNai3ded 2555 il 2 audifeiivliveuwniu
a0 WA N LSUasNNALIUNG 1Y NSIAVINITNLAS.

s

13NS ASYITUS wazudl vwuun . 2558, AnwiAidudsyEnSiugnssuvesidasa g

]

Aamthyait 2. 31 niin. (aidlen)



53

Asan inesny 5yns ASyuius wavldn udselaw. 2555, navesuaaiBeuuazJulalise

HAKARIAasEeNUgAIYAT 1 : KK97-44-106 nti1 536-545. Tu : $1891uNau 338

tfqtvd'll !

2554 audideilsvounny anU3TenvlsuasNunaLnungany nsYvINSNLns,

Doy

o a a L3 s

Asgan finesny audng Bnsnay . 2558, navesunaideuuazJuiniidonanAnIRaa TS

3

U

fAnant: geEndu. 17 win. (silen)

a o v a

auduaw Nuuay YR ydnd unms Jeyde 30101 wasdsedu wagamn 1w, 2555

CRE o

a A

MsSeuiiuansgu: aneiugiidaiiivuinwaniiunate i 536-545. T :

]

fa o A

a v 1 1 U a v A ! = U
FENUNANUINYY 2554 @um%wﬂimammu aoUuITe Nl suasNINALNUNS 9L AU

ABINITNWNST.

o a

AUAUAUN NULEY adud assaudnd wnns Jynde 3enan uaeUsedu waggn Wik, 2555

A

' '
a =

msFeuiieulurieaiu: ameusmdadiiunmdauiunana i 377-384. Tu :
FeNUNaUIIeY 2554 Audideiivlsveusiu aaduideivlsuasinaunundsu nsy
YINTNYAST.

HUIUAU VUUEU YR uzyﬁﬂﬁ un s Yyayrde Uayawa Asaassan wazwe lanile. 2555
msFeuiieululsinwnsnstusindasiingy. wih 491-499. Tu : :eeumasIded 2554
Augideiivlsveuniy antiITenvlsuasianaunungasny nslvINMsnens.

ANAUAWY LAY TR 2950ANT wams Tyt wazaww Wik, 2556. MsiUIguiigy
Tuviesdiu: meviugidasifvunaudaUiunans. 468-474. Tu : MeauNaNUITeT
2555 gudidpilsvounny anduideivlsuasianaunundany nsuivnsnums.

auduaun Nuway adla lagsed 2ssny Wuslyeds wazgn Wik, 2556, n1siUTeu
deululsinwnsnsyadl 2 - anesiugindasifvunamdniunans i 498-502. Tu -

a v A fa v A 1 1 U awv A | A (%
F8UNAIIUIRYYU 2555 @um%wsﬂmammu anUuddenlsuas NuNALNUNE 1Y

NSUIVINITHNEAS.
audng Bvsnay dussIal nedanl wisanla lanasml unns Jygde asny uglvees

(% (% L3

30101 wasUsEAU YR UAnd wiand Juane weawn gliiug dunun Awues 35z

grssnuUszialy ey Asde. 2557, maueuidisululsinensns : siugidasiingy

9

Wi 399-416. lu : euNaadded 2556 Audideiivlsveuuny aatuidenals
LA TAVALNUNAINY NTNIVINITNYAS,

a a L3 a

o £ = % = ~ & v v s v
UNYANANG DNTNNY LLAZNUAITIOU LF8UTRY. 2558, MIUIULNYULUDIAY : Wuﬁﬂ'ﬂaﬁﬂmﬂ@u

3

numulsaganludl. 9 . (sifien)
lanay wwuia. 2536. lsahfavesmidasiulssinalng. nquiwiidunasdaay fvlsun

NSUALESUNITIAYAT NTENTILNEASLATEANNTAL 45 W



54

s (%

DIDUIA 1TIUNY  AsANT Anesny  5yns Asyuius yywide sy anla lenashl way

R q

3
a a o LY

auwst vugunaini . 2554, navesuraldENLazloinilenandniAasmeRugiInyad

fa o A A

1. v 48-60 Tu : 1e91unanuIdey 2554 Audideialssvsll amduideialsuaziiy
NAUNUNAINY  NTUIYINTINYAS.

DIDUIA ITTUNYE Ummaa ﬂﬁll\‘iﬂiu anvean iZLILEJ‘L! WATENNIE U aUn ’ﬁyﬁ]‘lj . 2555, NaUBd

3

v

LmaL%ml,awEJmmamawammamawwuﬁ:ﬁnwmmw 2. 11 82-86. Tu : 518971U

fa o A ~

NR91UITY 2555 ﬂU8']§]8W‘l113375U671j ao1UuITeNYlsuasNYNAUNUNEIY ASHIVINTS

bNWRT.

A a v

DIDUIA ITTUIY YEULrae AIINAN anvdn SUEY LATEUNIY TUNY Qﬁ%ﬁ . 2556. NaUB4

o 3 Y

+ a1 QQIJQ v Y %4

= [ v
uAaLdsuLasUelAllAoNaNaR18a9d18WUEA1INEN: aanuIunans. win 62-68 1u :

q 9 q

fa o A ]

S89UNANUIT 2556 ﬂum%wsﬂiiwmﬁ anniuddenlshas NNALNUNSIY NY
NN EAS.

a

gusNTIM Ainedwnl audnd BvEned d5yns ASyuus inBan Auasyidy auduaun yuuau.
2559. MITwunanvazlazUseilunnAYeRuENTINAIRET (Y0 KKFCPN WAz

DOAGN). 11 %11, Asifien)

IBPGR and ICRISAT. 1992. Descriptors for groundnut. International Broard for Plant Genetic
Resources, Rome, Italy; International Crops Research Institute for the Semi-Arid Tropics,
Patancheru, India. Printed at ICRISAT, Patancheru, India.

ﬂ. a o o

AAINTTUUIALN 2 N1FIYUATWAIUINATULATNITHANDIAES

o £ a 9 ¢ 1y

NeYaun Asednd aina Juniaser ¥dud Sndlne waznauiesd lnenaasey. 2559. Mstdleg
= a a A A a U a v =
fUsgAnsnmiaiiunandawazAunIngIdas. 10 vt (5idlen)

winy Auslyeds dagn 38 lade lavrae wavdnnnn yusedns. 2559. Yasgnimunsaudmiu
Wugtdasindunsausenuluiundmiadeddni. 10 nin. (side)

AUNUT AIUAT WIRUN LT LAzATe Fa3IiUseiasy. 2559. NMsUsEliuANgn NS IHaNEATD9
WugtAanaulunuiinnald. 10 i, (sided)

AUNUT AIUAT NN 1T F5e ad5TauUTeiasy wazasiivdy s19YY. 2559, urasveIuAALdeuil
UszdnSamlunsiiunandauwazaauninddfasidnauluiunnials. 10 v, (sidien)

dasz wvsduwn lafia Tavray 939Wad 255a03d U3 nuives uasudud dndlne. 2557.
ATUHUTLAE AL TTUUNMSTAN NGRS AR INANEA kA AMNIN. 11t 449-457. Tu

a v fa o A 1 1 U a v A ! & L
FeNUNaUIIET 2556 AudiTeiivlsveuniu daaduideivlsuasinaunundsanu nsy

ABINITLAYRNS.



55

s

davy WA Uavians Usenuwnd. 2557, n1smiuaunas lnmganseinuiaiionIunun1sIEuIn

voslsavanlndondas. i 458-462. lu : euNaandded 2556 audideiivlsvounnu
an1WIdeNalsuasianawnundany nsudvINIsinens.
dasy WnsANL wavians Usenuuii. 2558. nMsmurulsalauiintuiidasisanstesiuidnlsa

#. 10 v .(swden)

a L% [

dasy WNsANLN Uavians Usenuuii. 2558. N3AIuRuLladngfIdasiondegludumesansei

Y

waad. 10 w1 (siilen)

[

fanssuaudded 3 nsITeuasIAIAIUNAANLE IMeIn1suanIsiuien waznsudsguiiie
LANYAAT

nadys Aiduna wema fwd) $9dn Asunan neawa losma wazUseys Junesdeu. 2559. TLuar

a

W wAsaauandnmdasluseaununsng. 16 wun. (swien)

a = aa v ¢ = < [y = = ad o
qua wina 15ems Asyunius Wewdy asin wazeseu &la. 2556. AnwIsusuls

AN IMNEANUEAIEa. Wi 556-567. Tu : 9189 unanuidey 2555 gudideiialsveuwnu

]

A0 NYLIHAT RINALNUNAINU  NFUIVINITLNBAS.

aa v & a & o = = o Y & a
qa A3YNT ﬁisqll‘W‘Uﬁ bNENLNEY FATIR LLazaiqm ﬁVL'J. 2556. ANWYINITVNINUNIREY

fa o A

9
wiinieiduenmsdnd. wih 568-574. Tu : s18aunanuddey 2555 guéideiivlsveuunu

aoUWITuAYlsuaTNANALNUNG Y ASUIYINITNEAS.

s
v a

fqua vina Asdnuwel wnsnd nigaun Asednd 25ens ASYNTuS eusn Jugi eseun &l

waziilsaiy Avin. 2559. @Anwinisldfivayulnsamunuansiiveznavenduludidas.

20 . (Isuilen)

a

A dur faua wina wasinBan Auaezide. 2559, nsAnwRuA WAL GavEsTug

9

[y

TdmAuineslusnganeg fu. 19 wih. (aden)
wiea fudn Nadys Nuna waesidns ASuan. 2555. 9BNUUULASITAILLAS DI DAY

faas. 9 win. (Isuiien)

[y o LY [ [y a

Wina Juniaszr Aty e1wds nadys filluna sunge lesma Useys duvesdeu  ausd ey

a s

Ny waztiln 29AaITIL 2558, NSANYILALTINLILATORULILUUNTEUEARUTIAN19aY

'
v a

Soudwisuananuuiingadas. 10 wih. (aiden)

ouT Tunh AT ShAzanTzna o3nues 1ugls wda ainganatan wiling Jansniuuy uay
Inena Shuiados. 2552 nsmuALMIIgenten Aspergillus flavus wasdudansads
asexvlamendulaglifivayulng. wamAdefisuiasnanuideiiaueitrsiuiionsan (u

NaUAALUSEINT 2551, NSUAYINISIAEAT NSENTILAERTLazanrnsal. Wi 1-15.



