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Abstract

The objective of research and development to enhance the production and
utilization of soybean were to develop high yielding soybean varieties that suitable
for the land area and objective to use. Biotechnology used to improving soybeans
breeding and soybean production technology that suits for area. The research project
were conduct in two activities, soybean breeding and enhance the production and
utilization of soybean at the research center and agricultural research and
development of the Department of Agriculture and the farmer fields in 2011 to 2015.
The evaluation of soybean germplasm found that 30 lines have yield potential and
can be further developed in the breeding program. Soybean breeding by selection
and evaluation promising lines were conducted. There are 17 promising lines were
selected and evaluated yield in the next procedure. There are 4 promising lines
namely CM9928-1-3, CM9937-1-3, CM4703-10 and CM9936-1-8 were selected with
wide adaptation and high yield. CM9936-1-8 line has high yielding in Payao province
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while MHS 17 has high yielding in Sukothai and Khonkaen province. These lines were
tested in farmer field trial and study on specific information for considered to be a
new varieties. Identify of quantitative trait loci (QTLs) related to controlling of protein
content in soybean seed using SSR molecular marker technique was found that four
QTLs namely Satt184, Satt590, Satt196 and Satt247 related to protein content and
related to novel candidate genes which are important to protein content in soybean
seed. Genetic transformation of soybean (Glycine max (L.) Merrill has been done via
somatic embryo, as the starting explants. The induction of somatic embryos was
employed using immature cotyledons cultured on MS basal media supplemented
with B5 vitamin and 180 uM 2,4-dichlorophenoxyacetic acid (2,4-D). For genetic
transformation using Agrobacterium tumefaciens strain EHA 105, the somatic
embryos have been transformed and selected on selection media supplemented
with kanamycin.

The research of production technology result that soybean production
situation, marketing and production technology of soybean in farmer fields have
different constraints and production technology for each planted area. The
information of this study can be use for next planning research and development
project. The suitable spacing for CM 60 variety in the dry season in Chiang Mai
province is 40x20 cm. while in Nan and Payao is 50x20 cm. For the rainy season, CM
6 with spacing 40x20 cm has high yielding in Chiang Mai, Payao and Nan. The suitable
water level for high yielding of grain product, seed and seed quality of CM 9513-3,
CM 6 and CM 60 in sandy loam of Renu soil series in Phisanulok was 0.8 IW/E or 48
mm. per time, and the suitable fertilizer use was 3-6-3 kilogram of N-P,Os-K,O. The
optimum range of planting date for soybean and its change as affected by climate
change condition can concluded that soybean planting date could be earlier than
the recommended dates. In the dry season, optimum date lied between mid of
November and mid of January and CM 60 gave the highest yield. In early rainy
season, optimum planting date was at the beginning of April and CM 2 gave the
highest yield. In the late rain, planting date provided high yield was from mid of June
to end of and CM 60 gave the highest yield. Survey on intrinsic soil characteristics
and their potential for soybean seed production in north region of Thailand found
that it had 11 soil series. And Testing of specific nutrient management of each series

results for seed yield increased between 3-61%, seed germination increased between
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5-58% and seed vigor increased between 2-47% in rainy season. And another seed
yield increased between 1-73%, seed germination increased between 1-15% and
seed vigor increased between 1-39% in dry season. For seed production, harvested
by cut with a scythe during the growth stages R7.5 and R8 convenient for seed
production. Pre-harvest desiccants before used the combine harvester during the
growth stages R8 of seed quality was similarly by cut with a scythe but post-harvest
losses between 9.3-8.3% and cracking between 44.5-11.0% more that was harvested
by combine harvester. If necessary to use a chemical spray for dry leaves, paraquat
use the lowest rate is 100 grams (a.i.)/rai to effectively make the dry leaves and pods
are dry harvested by combine harvesters. However, paraquat has effect to decrease
yield and seed yield The compounds 2,4- should not encourage farmers to use as a
residue greater than the value assigned to it.

Effects of neem oil coating on quality of soybean seed found that when
cultured at 100% humidity sand, the seed of neem oil coating has seed germination
and speed of germination higher than unglazed neem oil. For the seed production of
MJ9520-21 soybean elite line, the suitable plant spacing is 50x20 cm and the number
of plants per hill is 3, moreover, growing in the dry season gave higher yield than in
the late rainy season. For weed control of soybean after rice, application of
metribuzin (soil plowing condition) and acetochlor (without soil plowing condition)
had the highest value of investment.

Coating soybean seed with imidacloprid 60%FS, imidacloprid 70%WS and
thiamethoxam 35%FS in the rate of 10 ml. 5 gram and 10 ml per kilogram seed has
effective to anti-tobacco whitefly pest in soybean. Spraying buprofezin 25%WP, white
oil 67%EC and buprofezin 25%WP+ white oil 67%EC in tank mixed has effective to
control both larval and adult tobacco white fly population. In the northeast region:
Chiang Mai 6, CM9911-1-5 and Khon Kaen were the most suitable for planting after rice
in dry season under residual soil moisture or residual soil moisture plus 1-2 times of
irrigation while Chiang Mai 2 was suitable for more lower residual soil moisture in late
cropping period. And planted at plant spacing 40x20 cm conventional hill planting
and 40x20 cm conventional hill planting plus harrowing and 40 cm of row spacing
with 25-30 seeds m’" long, 40x20 cm conventional hill planting with 5 seeds hill" and
15 kg (seed) rai broadcasting plus seed incorporation in dry season 2014 affected

higher harvested stands in percent of seed used counting without significantly
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different in seed vyield. The suitable plant production of MHS 17 variety in
Maehongson in the dry season was on mid-November to mid-December. The suitable
spacing, number of seeds per hole and fertilizer used is 40x20 centimeter with 3-4
seeds per hole and 3 kilogram N per rai. And in the rainy season best time was on
mid-June to early July. The suitable spacing, number of seeds per hole and fertilizer
used is 40x20 or 50x20 centimeter with 2-4 seeds per hole and coated the seeds
with rhizobium before planting can replace fertilizer nitrogen. For Lopburi 84-1
production: plant spacing of 75x10 cm with 3-4 plants/hole was appropriate to apply
compact tractor for herbicide and insecticide spraying and chemical fertilizer
application, and can be resolve the labor shortage problem resulting in lower
production cost/Rai and increase the productivity and grain yield. MJ9520-21 has high
yielding varieties in Loei province and neighboring provinces when planted in early

December
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vegetable soybean, varietal improvement, backcrossing, green pod quality,

export, protein, protein yield, insecticide
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Abstract
Vegetable soybean has been grown in Thailand both for domestic
consumption and for export in the form of frozen produce. The exported varieties,
mainly imported from Taiwan, but they couldnot perfrom very high yield in the
country. So, it needs to develop new varieties for export, including suitable of
production technologies for high yield and good quality. Vegetable soybean breeding
by selection, hybridization and vyield evaluation was conducted. There were 69

successive crosses and 185 lines selected. Vegetable soybean mutation breeding
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using gramma ray irradiation was conducted and M4 generation of AGS 292 and CM
84-2 were selected for 1,475 and 3,691 pods, respectively. The standard trial for high
yield and consumption quality of vegetable soybean varieties (set 2) were carried
out. This provided 5 vegetable soybean lines selected namely CM0910-2-4, CM0910-
2-6, CM0910-21-1, CM0910-21-2 and CM0914-2-2. In the standard trial (set 3), there
were 7 vegetable soybean lines selected namely CM0913-2-2-3, CM0914-4-5-5,
CM0914-4-6-1, CM0914-5-3-2, CM0914-5-4-4, CM0914-5-4-6 and CM0914-6-1-1. In
addition, farmer yield trial of the promising lines from AVRDC was conducted and
AGS434 and AGS438 lines were selected as wide adaptation. Another farmer yield
trial in the specific area of 5 provinces was conducted and MJ9749-46 line was
selected as high total pod and marketable pod yielding.

For production technology, the field survey found that the production of
vegetable soybean for domestic consumption mainly used Chiang Mai 60 variety and
other promising lines. Their productivity was between 550-2,091 kg./rai. The prices
ranged from 8-20 baht/kg. Production costs were between 4,229-13,327 baht/rai.
Production constraints were low price and market through middleman. Vegetable
soybean production for export can be operated once or twice in a year, in the dry
season from November to mid-December and in the rainy season. The varieties
planted were composed of AGS 292, No. 75 and Kaori. The marketable yield were
between 667-2,147 kg./rai. The farm price were between 16-18 baht/kg. Production
costs were between 7,772-16,515 baht/rai. Production constraints were frequent use
of chemicals and the human risk from spraying chemical pesticides. The
recommanded planting dates in the Northern region could be in 3 seasons: in the dry
season, mid-November to mid-December and the best time was on early to mid-
December; in the early rainy season, mid-May to the end of May and in the rainy
season, mid-August to the end of August. While the recommended planting dates in
the Central region was in 2 seasons: in the dry season, mid-December to early
January and in the rainy season, mid-July to early August. Vegetable soybean
production in the central region found that VB LB 1, AGS433, Chiang Mai 84-2 and
AGS 292 varieties were high yielding in Chai Nat. VB LB 1 variety gave high yield in
Ayutthaya, AGS433 and Chiang Mai 84-2 gave high yield in Uthai Thani, and VB LB 1
and AGS433 gave high vyield in Pathum Thani. In Chai Nat province, the
recommended planting date of VB _ LB1, AGS 292 and Chiang Mai 1 varieties was on
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22 December and 4 January. The recommended planting date for Lopburi province
was in July to the beginning of August. The suitable plant spacing and number of
plants per hole (after thining) to increase the marketable pods of vegetable soybean
was 40 x 20 cm and 2-4 plants per hole. Rhizobium amended seed with 6-9 K,O
kg/rai (two-three times as a recommendation based on soil analysis) provided highest
marketable pod yield for AGS292 whereas rhizobium with 1/2N of GAP (11-11-13 N-
P,0s-K,O kg/rai) gave the highest marketable pod yield for no.75 at Phitsanulok.
When using at Lopburi, the highest marketable pod yield of AGS292 (346 kg/rai) was
also observed rhizobium with 1/2N of GAP and of No.75, it was observed when using
0-18-6 (double rated of P and K recommended on soil analysis) enhanced the high.
Application of 13-13-21 (N - P,Os5 - K,0) at the rate of 100 kg/rai after 1/2N of GAP (11-
11-13 N-P,05-K,O kg/rai) and 0-18-6 (double rated of P and K recommended)
provided highest worth the investment in the rainy season at Chiang Mai. Herbicides
imazethapyr, imazapic and chlorimuron ethyl + imazethapyr rated 500, 100 and 50 +
400 mg/rai were highly effective in controlling narrow leaf weeds. The patterns of
insecticide spraying for controlling pest during flowering and pod forming were
composed of 1) at 28 35 42 49 and 56 days after emergence (DAE), 2) at 35 40 45 50
and 55 DAE, and 3) spraying insecticides seven times (at 7 14 21 28 35 42 and 49
DAE) and spraying neem once (at 56 DAE) can control pest during flowering and pod
as well. The highly effective insecticides for controlling tobacco whitefly in soybean
were buprofezin (Napam 25 % WP) at the rate of 40 ¢/20 litres of water and
cyantraniliprole (Benevia 10 % OD) at the rate of 60 mU/20 litres of water, for
controlling common cutworm were flubendiamide (Takumi 20 % WG) at the rate of 5
¢/20 litres of water, for controlling leafroller was spinosad (Success 12 % SC) at the
rate of 20 mU/20 litres of water and for controlling pea pod borer were
flubendiamide (Takumi 20 % WG) at the rate of 5 ¢/20 litres optimum and spinosad
(Success 12 % SC) at the rate of 20 ml/20 litres of water. Harvesting time for yield of
Chiang Mai 84-2 in the dry season was at R8 to R8 + 5 days while MJ0101-4-6 line
and AGS292 variety was at R7.5 to R8 stage. In the dry season all varieties/lines gave
higher germination and seed vigor than certified seed standard but in the rainy

season seed quality was quite poor.
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anmiude funsifvinwadaiudiundesiinanluaniwgungiviosiisyozinansatusis
Tugquisuazagrurhlinunnudniusunnsiisty ndenisuuussanmudniusiivaes
yius/aneiusiinnusengsnitnesgundeiusvens wasdanuudusgutuiu usde
nsfiushwiluanimaamgivienduna 2 uay 4 Wou ibiwaaiudiinnuenuazay
wdaussanasedsmniiiuazaaunminiuesguLaaiusuenes Tasanizluggruidn
fugfinuninAningguds

2.1.10 msAnwIN1sABUsUBsralalativasivAeiinanmenusaay 9103
yanowmui Tugaudsseningd 2555-2557 Sasmislalewni (afsil 3) Aunsaudenisugn
fwdesiinan Ae msladeinilans 13-13-21 831 25 Alan3usiels (3.25-3.25-5.25 Alansy
Y99 N - P,05 - K,0) 8031 6.5-6.5-10.5 (Yeiailgns 13-13-21 m51 50 Alansu) uag 9.75-
9.75-10.5 Alan3uwad N - P,0s - KO (Jenallgns 13-13-21 8m31 75 Alaniu) Hushsiild
fursonsasu wilinameuunuifindy winislatewedidiundusnm 13-13-21 Alansuves
N - P,0s - KO (Jeiailans 13-13-21 n31 100 Alansu) virlvilddudseonisasuuazlail

NanoULMULLTU e Tuggeuszyingd 2555-2557 wuimsladeiniigns 13-13-21 (s
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3) NTUIINSMI 3.25-3.25-5.25 Alansuwes N - P,Os - K,0 (8n51 25 Alandw) 1udns,
13-13-21 AlanSuves N - P,Os - KO (Jeiaiians 13-13-21 31 100 Alaniu) Dusnily
Snsmanouunudufiuduadenisamu Inglinaneuunuiiiny dumsladoniifdy
8031 6.5-6.5-10.5 (Jeiailans 13-13-21 w31 50 Alandu) wag 9.75-9.75-10.5 Alaniuves
N - P,0s - KO (Jenaiigns 13-13-21 dws1 75 Alansu) L?Jué’m’]ﬁhjﬁmwiamsamu WAL
HARB UL

2.1.11 Suudusevquuazszezugniimansauiieiuusuaiinunsgiuves
dauvdesiinanenugaiy  iiovnduududenquisniuszezugnimngaslunisiiia
USnailnanasgiudamdesiinan Aqudidefivlsdeduel @ 2555-2557) Jax 3 qeugn fe
Qauds furly wazvanesu  agUldiinadenngguan szezdgn 40x20 wu. Tnandniinan
15 (950.6 nn./l5) gandnsyer 50x20 . (850.4 nn./1%) warsturusiu/vaNTimanzay
fio 2-4 ¢ Tnandn 1ade 942.8-1,002.9 nn./13 engiuiieniinan eglutis 59-74 Sunda
Ugn ndeyarmauieuazaunasngguan (Growing Degree Day: GDD) Wudwqmmﬁﬁqq
Fuluihaziinalidamaesilinanasyivlnlifith qougniliuananilinangsdien GDD e
Tutine 874-898°C goiiien GDD gand1 950°C Ioinandnsnasn

2.1.12 msdansSuivuaznavesasidniviiandnsludawmassilnga vinns
vnaeiguiidouasimuinisinunsany3 sewinadiou natey 2557 - Augneu 2558 WU
NIINUANSATAT¥NY halosulfuron methyl , chlorimuron ethyl , pendimethalin 86151
15, 48,330 n3uaseengyiseli AquAuvdIgniuvdesiinan iHufiwieniseenuazns
Wi Aulavgavsinidnies uaznswua1sidndvily imazethapyr , imazapic U@y
chlorimuron ethyl + imazethapyr 851 500, 100 waz 50+400 Hadnsussls awisanidn
Jygussianluwau taun wefrundsun (Echinochloa colona (L) Link.) wagvajifuun
(Digitaria sanguinalis (L.) Scop.) Fniediu (Trianthema portulacustrum L) {nluiiv
(Boerhavia erecta L.) Ejjﬂiéﬂu (Phyllanthus amarus Schum&Thonn.) LLazLLﬁjva (Cyperus
rotundus L) lédfian dwmalsisunusuisiisuaziminuiesivfisiiaiuuandisesned
fodfyneaditunislimdniuiio uaylinunisndavesansidaivfiannaiaiionisg
NINARLY

2.1.13  asAnvunaluladnisndadandesilinaaiiedeann daymn uas
NAABUUNULTILATEFND nsiTeadeiliuitoiediin (survey research) Tasnsduntwal

[ [ Y

nwnsnsgugnauvaeiinan luiwanianats Jamianigyauys dwingvivsid Jminanys
Jminaseys waz Jmdamysus aawile Jwminledluy Jmiaiesste Jamdagiuie
Jandaanu Jadanzien waz Jarinfivaglan Tud 2555 §1uau 85 518 wuadunuasnsy

Ugnimdeidnanieuslaaniglulsema 91wy 24 519 dndeslnaniiiedieanduiu 61
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578 nuhdamassiinandieuslnalulseme wanan 550-2,091 Alansusels 51A1 8-20 U
sonlaniu Auvun1sHan 4,229-13,327 uandals s1eld 8,800-34,000 umsials wawriils
2,641-20,673 vdels dumdestinaniiodesn nandn 700-2,147 Alansusiels 51e7 16 -
17 vseilansuduunisnas 8,461-14,801 vmsals s18ld 11,200 - 34,352 umsiels
wazflsU 2,589-19,551 uwsials U 2556 wawdn 667-1,850 Alandusiols $1A1 16-18
Umdaflaniy AununSHER 7,772-16,515 vmsels sela 11,999-31,450 umsiels Ml
3.908-14,935 usels waluladnsuandumdssinaaiiousinalulszne n1sUgnuans

(% v 6

wissuun luwalddvadsemuaansaugniumdesinanlanaent fusnliAenugigesin

9 9

1
=) a

60 waviuggnuananeiugfau wuil 1 15 1dudaiug 12-18 Alansu w3sufu 1-2 A33 Ygn
Tnaniswinu wazlseiduuaaien lionses unasiuvesudaiug annaweaiuld weoultiu
LATWOAIAUNANY SIANNLANSUAY 25-120 U AANUANSLALNIIATTNY 1-2 ASI AANY
N o W S ' AN o W o P = a ax
A5, ANNTALLAY 1-4 AT AANUANTATN19ALSA 0-2 ASY TEkSIUALLAULNYY TAgATNT
Uans1n Tu dundinsiuiudnas 5 Alansu favdesiinaniiiedeeen Ugnld 1-2 aswial g9
Hulgn dausdieungadiniguauidliifunatasieunnsiay Wugnldreiug AGS 292, No.75
wag Kaori  ldwdiniug 12 Alansusiels nmswieudu 2 a59 anses 1 A3e Ugnlae3snis

o I3

VEOAIEN WaNINUBRNEATUG 11aInUIENd5uTe s1AAlaniuaz 100 U aviuansiadl

9

[

MAATINY 1 ATI AANUAITATNTALUAY 6 - 10 AT BaNuaNsATINEALsA 6 - 10 ASS 1
2 < Aa o < X o ‘a Y o
W5IUALNULNYD TneAuEnAdswIu 2 wantuld waslidnwaurliduuasazlsadnyvinany
Jeymaesduvaesilnaaiousinalulszing A 51A7 Lazn1T9aIn JUAUNAAUNAINLAE
nalnmaia wsgliiinsvidygralmin Jynveivassdnaniiodiesn insldarsiail
= t:ll 1 a o W ¥ (= | a
1N Tenandeseansindidnlsalazuias nunsnsresguatenlaldiduegned
2.1.14 avswavasirsiulgnaawmaesidnansanisiasyiaulauasnislinananly
WANIANAIS
2.1.14.1 Jwdadeum  nMsAnwgieTulgndmaesiinan uuAusIy
willenyaiuswys Tugauas U 2556 anmwindesiunsauseniy dwmindeum asulasadl
1. nsugniuvdesiinanluiui 22 Sunieu wagTun 4 unsiau Inandn

1%

Wminsauianue dwdninvaue wazihwindnuinsgiu ganinnsuanluiui 18 unsiay

'
P

Wi 1 uazduil 15 nuanius lneddmdnsiuiaiun gendt 11-17, 77-86 uaz 79-89

e

o¥

t

Wesidud audidu daninidnnanun gend 33-40, 95-102 way 125-129 wWosidud
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2. dwndesilnan anesiug VB LBA uaviudidedval 1 wmanzdmsudgnly
wndaviadeum esanlsiminguisnue dviininieue uasdmidniinaesgu G
LS AGS 292 Useanas 18-19, 16 waw 17-22 wWasidus auaeiu

2.1.14.2 Swm¥nany3 navesrrsiulgnuesiumaesilnan 3 wus Tud 2556
wuilunguds msvgndaudrasnanaiousunay 2555 Sanarafteununiius 2556 ¥in

1

Tinandnuazauninnandnvesdvdesiinanudasiuginuuansaiy n1sugnifus
VB_LB1 wazieslvd 1 Turinansfeusunauiisnuiouunsiauvilalanananinsaunuan
solslaifinmunndneiu dawiiug AGS292  inandniinsusiuansioligegaideugnlutas
nanaiiousuan Tuvasiinandnilinandnvunnuesdivdesilnanyniiuglinananselsgaan
devgnlutrsnanaiteusinnauusiidevgnluieununiusnandnilndavuinazanadedis
wudndsdmnuduiusiugumnidutulutisnisesnnenaenuaznisiaiin tiesainagd
nseannenuaziniineglufiouiiunandsiigumaiiganii 36°C dsavhlvivueveaudnan
Wnas waznandninansalsanaunutn dmsunisvaaeduggeunudi Wug VB LB uay

s

Fodluy 1 Wnandndnsiuduandoligsgailougnlutiananaieunsngiay dausiug
AGS292 Tnandniinsansuansielsgsanilougnlutisiuioudaneau funandnilnannuii
nsUgndamdesiinantis 3 wus Tuiounsngiaudsfuieudamay liviliuandadanna
WANA9A LY 19LAUTRA ﬁaumiﬂqﬂimmLﬁauﬁqms;lu%L‘flmj";aNumﬂﬁqmﬂum%’wi’m
a3 uazwunssEUImve Al AnlsAlusentusuLswilianandmassilnan
anas Tusazfinisugnluriefugnnanafeudamauiliiumaesiinasyniiusiiongeen
nonfitunariiongfiuifeduasilinandniinaauazannnandnanas fetudieiulgni
wngaslumsugndadesinasluwadminanyfuariuilndifedunguienisugnlugag
Wousuneufeunaan dmiugguumsugnlutiafounsngiau SsazvilldFunanauuny
pofiuifindu
2.1.15 mstlastuidnunasdngimdeiinaniiensdseenlulunnianans s

doafuidnuuasingiuvdeiinanlulwnninnaraiienisdeen Tasnsviuanssiuvasyin
A1) LSpuisuiunsiinuasaniuas anmmeass Tl 2557 wag U 2558 wuln

1. anssusaanivszavs nmlumstestuidausasiumengu e anssiusas y
TniswiBu (w1t 25 % WP) 8ms1 40 n¥u/ih 20 Bns wavansshuuas leuouns falnea (i
3610 % OD) 831 60 wa. /Al 20 Ans

2. anssuuasfifuszansannlunstestumdavueunsziiin fe 15
wuas wlgiuulaoglad (M1a3i 20 % WG) $091 5 N30/ 20 B0

3. anssunasiiusavsamlunisesiuidanueushuly fio a1seiuvad

atulunan (Gaa 12 % SC) 9ms1 20 1a./40 20 ans
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4. gnsgiutasniuszansainlunistesiumdanusuiaizidngl A &1991
wuad vigulaeglud (nal 20 % WG) w1 5 nFu/An 20 805 wagasduas aluluugn

(Fawa 12 % SC) 9m51 20 4a./uN 20 ans

A3UNan1333e uasdolauauus
1. nMsUsulsenRugnamaasiingn iielildaneiuganlinandngs wavinnninmss

aunnsgIunIsatesn wWeldiduiuiugnaneludssmauaziiugugndmsunisdeesn

v A

1.1 MskauiuguazAnianiug dinguszasdmoadisnnuuususiuluans ugn

saaa A

widaslnaniitalilaaneiugAninun v assmIuinaIndens lnen1snauiugaieisnismia

9 9

535UIRRaENsTNINAANSNANeRug aunsanauiugingnuaudanie TuudasUduau

10 Ingrauiuglagnuansid 69 Anay uazUgnAmdengndinien 1o 145 aneiiug H1unis

2 A

ARLFDNIUFIUTAIUAIRINIIRUTNTTUTINIY 40 ae9iug wazdd1Useiliunandnniy

Qe

o v ¢ & [ [ aa ¥ o Y a [ ]
TURNUVBINITUTUUTIUE wananil msusudseiuglaedsnstninlminnisnaeiugh
@ a ad = [ [V ' Ao Y v d' v
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nag @Ensadaients M, veeiug AGS 292 @159 91uau 1,475 Hn uazileslal 84-2

v A o v o v A A o w a a <

218398 917U 3,691 wazagliinisugndaiden Wietdud1UssllunaninnuunauYeINIs
USuugeiugeialy
1.2 MIWSeuieunnggIu 919U 2 Mnaaes Andenlaaieiugimtidnuiu

12 gneiug il wlindnunsgiugauaslduinsgiuvesnsdseen taun a1eiug CM0910-2-

9

4 CM0910-2-6 CM0910-21-1 CM0910-21-2 CM0914-2-2 (CM0913-2-2-3 CM0914-4-5-5
CM0914-4-6-1 CM0914-5-3-2 CM0914-5--6 CM0914-5-4-6 wag CM0914-6-1-1 Feazleivin

nsUsEiunandnlutunausely
1.3 mswssuiigululsinuninsdiua 2 n1sveaes Aadenlaangiuganlvinanan
gelunsazunaaUan 31U 3 aneiug loun Wug AGS389 AGSA33 waganeiug MI9749-46

gaduiudnmneaudmsuldiluiuguaniieuslnanislulszma iedlunisuuzdniodu

[ ] 1% o

wugugnuninunsnsluusazunasnlgn Iududesdidefianiseeuivvesnainnieveguslag

P’ v a & & w & & v Yo | Y o Y & o ecaa
suwimnunieulunsudaduwdanug Fweslasunisguastdlnada ivelilawdniugnd
ANNINDNLAZANULTILTING A11150T995UAINNADINTITVDINBATNTLATIE
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2. walulagmsndnamaesiinaga Welildnanings uazldnanmudniugng
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2.1 ugnmunzanluisazunaslgn 901381533 wudn sugnfeudgniiions

deeon lawn Wug AGS 292 Huwues 75 uazanles dmsuiuiivgniieuslnanieluysewme
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A Wugdedlval 60 3nN1sAnwITugsneg AEAne wlunslvnandalulunnianaia wui

]

fuaneiugilinanangdluunasgneng dall

- Jmindoun Wug AGS 433 uay Wudlnd 84-2 lvinandnilnanuinsgiugs indl
yualug $1auilnidesnin 350 dndedlany Wusiileuilneilnannielulszimaanoius
VB LB 1VB LB4 AGS 433 Wadlvai 84-2 AGS 292 uazidesini 1 linandnasan wazdl

[ o saa

AngAluNSHaRUAAT UGN AN

9 9

ﬁh

- faninanys WufiBodlual 1 AGS 292 umsalssd 1 uaz VB LB 1 Adusiudi

dnenmluniswdnwdeniug nelinandswazaanimudaiuggs

o

- Janiaunusll umdesilnananeWug VB LB 1 waziiug AGS 433 Juiugiilina
HARLATANNIENGS usianeug VB LB 1 Jvuiainidn wuduinia ldldunsgiulndmsu
@980 Lﬂuﬁuéﬁmmzamiamiﬁmmsmmmmﬂuﬂigmﬁ \W9991nANgeAUIIN ylAdne
sanisanveLeartienatnnelulseing

- JadanseuasAsogsy WugVB LB 1 vidmddninan wavthwinsiunsdusasinan

a | a
\ndgsialsaanan

- Jawdngiiesnil g AGSA33 uaziugidedlval 84-2 Td1auilnings 1nnsgIuaendi
Wug AGS292

2.2 Gdaqﬂgﬂﬁmmzam mﬂmiﬁwiwLLazé’mmmﬂmwmmﬁUQﬂﬁamﬁaaﬁﬂam NUIN
n1sUgniumdesilnaniieuslanlulssma lualdiivadseniuaiunsadgnlanasnd
dmsunaviesiinaniiodesn Ugnla 1-2 Aswiol Nslla1nni1sviniside wuidi 9aagnd
wingauluwsazurasUgniaanuuaneiaiu

a ] o o ' a v oA ) \ a w1

- mawile Jmiadedlud gaugniimunzadlugouas Ae Awdnansfon we. wall

ATAUNANARY 5.0, YIMTUGNTIMINEAUTgRogTEnItuLABudNaTILABY 5.0, Agla

o":ld

mamammu,a LN@@WUﬁV]Mﬂmﬂ’]W E]WGI‘LIEJ‘L! A G]\‘lLLG]ﬂﬁ'NLG]EJ‘L! N.A. maumau N.A. ezt

3 q
9}
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H
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L)) S
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Hnantflendnidesdiuaningfienniafildivunzay windsiinisAnwuisduidesann
anmwndenlunsiazliiauuansneiu

- ananans Teud Semiadeun uazany3 gaugniivanzanlugguds fe Faus
NAFIBY 5.0, DIRULADU 1.A. Laranu fg faudnaraieu n.a. Seduieu a.n.

2.3 syuzUgnuazdnnususionauiivnzan seezUgn 40x20 T kazduludude
vigy 2-4 ¢ InandniinanunsgiuvesfumdesiinaniugiBeslyl 84-2 gandisves 50x20

1. wazduIuay 1 Ausonqu nelvinandnilnan e 943-1,003 nn./l3 dsser 50x20
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g, Inandniade 850 nn./ls uay 1 dusengy wae 708 nn./ls fausfin Sruaudu 1dude
vauaglinandntoandt uifilidnauiln/sugendy wasiinaniivualvejuiu

2.4 M3l mlsTodesuaseoinil ioifiumanan

- mysishdlasiauluunsndrvedlsludon Iiihnsfnulsladonaeiugeneg 73
Uszansanlunisasslulasiauas wudn Isleleuaneiug DASA19010  DASA19011
DASA19014 DASA19022 uag DASA19023 fuszavEamlumslulnsiaugeiudumdosiingn
Wug Leed 292 TiAade ARA S¥M119 46.44-52.80 lulpslua CH, nedalussie 2 du Tu
anmusonideuuilon  waglslufouaneiiug DASALO001 DASAL9002 DASA19006

s

DASA19010 uag DASA19014 fszansnmasluniseislulasiausmiudundesilnaniiug
Tuues 75 Tagliaade ARA szwing 19.55-37.52 Tulaslua CH, sedalusde 2 duluann
Uaoaideuuitou

- e Ainglan Audduiusiunse msléletanmlsledousautunisldde
Tnuvaiden 6 Alansusiels (@oavivesduuzinslidemuariinszinu) Tlunisugnin
waesiinanitus 1oItea 292 gouu nanAniinanuinsgiu 350.67 Alansusiolsdetonndy
33178 GAP Uszunay 48.81 Wesidudusiunnniinssuidsnivay 84.73 1esidud uazling
naninansI 1,396 Alansurelitaiosninngsuds GAP Uszana 31.93 wosdudusuinnid
nssuABaauAu 24.83 Wedidud mslietnmlsludeudonansntunisladesnn 9-9-9
Alansu N-P,05-K,0 siols yililanandninanuinsgiuiugiuues 75 81 667.01 Alansuse
153annninlaflate 4534 Wediduduaznssnds GAP 4250 Wesiiud Inandnilnansan
1,740.18 Alansusialsunnin GAP uazlilldles 15.05 waz 16.76 Wosidud mudidu

- mwanyd uidufuiumioniune deldletnmlsledenldsu funsld
Jodnsn 11-11-13 (lulpsauaiednuuzii GAP) Ugndumdesilnasiusiedioa 202 1o
HawdnEnanunsgIu 346 Alansusalsuinniingsuis GAP 13.87 wWesiduduazuinninbild

U 45.08 Wesidus mslddeTanmlslafeusudulamiinuduuziinislddodnuaziie

]

AunseAasziiuilinandndnanuinsguliunnasainnssuidslddeniu GAP wazilleld

[y
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° o 1 a ca a a ¢ 2 ¢ a
ALUEUIANILATIERAL) LRUNANAARNAANINTFIY 33.33 Wesidudlasnandnilnansiu
28.29 wesiwuadlewipuiulildde wazvinliaamdesilnaaiugiuiues 75 luandnilngn
WIATFINENER 267  Alansusels Faunndingsuds GAP  10.11 wWesidud way 38.20
Woeswudlaisuiulildle winandninansiuiioaninngsuds GAP 4.60 wWesidudus
wnnIlalldde 11.03 Wesidud
n19tdedaninlslateusiudunislddenudnvasiilafunionitasivriauln

HaKAnENanunIgIuTeIndeiuseded 292 wartuues 75 luuanssiudisugnludu
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fumsevdoRuiumisniunse vaitedinmlsledeusniuedrebsdunmaununsld
Joieillulasiaudmiunsuanduvdesiinandediondenaeiuslslodeniisumeianzasid
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Abstrct

The research was conducted by the problem in soybean production in each
area are producing low vyielding low returns on alternative crops cannot grow other
crops . Production of farmers still does not use technology in the production
department. Both varieties suitable for field work to fertilizing and insect production
continued as it had done in the past. The yield potential of soybeans each area can
increase again. To soybean production continues to have a better performance, this
research has scheduled research into three activities: Activity 1 Test on Production
Technologies to Improve Yield and Quality of Soybean in specific area in North east
Thailand. 2 Testing and Development of Appropriate Technology in the Production of
Soybean in the Eastern. And 3 Testing and Development of Appropriate Technology
in the Production of Vegetable Soybean in Lopburi and Saraburi Provinces. Each
activity has different soybean production methods. The planting period and
production to grain and vegetable soybean production. According to the

characteristics of the area, but on a test comparison between the treatment of
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farmers and processing tests. Began operations in 2543 and ending in 2556 found that
the performance of each area is a response to the operation, but different. Most
processes better test yielded positive Kwan William Thorn of farmers. But when
considering agriculture finds. In the same conditions, if the farmer has ecological
landscape practices vary. This resulted in some years and some methods of farmers
to produce higher test process. It demonstrates the potential of the crop on each
area and each practice is still different. If farmers are able to understand and use
technology appropriately Department will be able to increase productivity Potential.
And reduce unit cost.
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ABSTRACTS

Project research and development on soybean production technology for
nutritional enhancement was first to evaluate the quantity of isoflavone, iron, GABA,
and anthocyanin content, and to study technology for increasing isoflavone
concentration, iron and/or reducing phytate (phytic acid: absorption preventer)
include to develop technology for maintain soybean oil quality. The experiment was
conducted during 2011-2015. Results revealed that 12 soybean varieties were
arranged into 3 groups (high, medium, and low) according to the nutritional level. An
increase of isoflavone content in soybean could be provided by growing in the
proper planting date with favorable temperature and relative humidity (RH) which
were not more than 35 °C and 60-76 %, respectively in dry season and higher
accumulative rainfall and proper RH in rainy season. Also, application of fomesafen,
post-emergence herbicide, at the R; or Ry stage of development with the rates, of 30
g.ai/rai enhanced isoflavone concentration 51.8-65.2 and 29.6-359 % when
compared with untreated control in dry and rain season, respectively. The use of
fomesafen did not impact soybean yield and production cost gently increased (0.30
baht/kg) from usual. Whereas, a decerase of total isoflavone and each individual
isoflavone content of soybean oil extracted from soybean seed stored with high
temperature (Room temperature : RT) was lower than those stored with low

temperature (25 °C and 10 0. Anyway, isoflavone concentration of soybean oil
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stored with all temperature level declined in response to storage time and then ran
out in the 8" month of storage. Moreover, optimum storage condition for soybean
cultivars CM 2 and SR 1 before oil extraction were not more than 3 months with low
temperature (25 °C and 10 °C). In addition, soybean oil storage duration depended
on temperature level, lower temperature (10 Q) showing the longer storage period
(12 months) than higher temperature (RT) (¢ months). In any case, Phytate reduction
technology in soybean variety CM 6 by applying appropriate P-fertilizer in order to
upward bio-viability of iron was found that, phytate content was dropped to the
lowest point when applied P-fertilizer (N-P,05-K,0) rate of 3-9-6 kg/rai with no effect
on soybean yield. This study can only yield recommendation for sandy loam with pH

less than 7 (acid soil)
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