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Abstract

The Chili Breeding and Production Technology Work Plan consists of 4 research projects as follows: 1.
Improving hot-tolerant sweet peppers 2. Production. technology of sweet peppers to increase quality and
yield 3. Sweet pepper pest control and 4. Comparison and testing of varieties of big peppers, hot peppers,
yellow peppers obtained from breeding and methods. Fertilize in large hot peppers and capsicums. This
research project, breeding of hot-tolerant sweet peppers. Sweet peppers that produce good yields in the
summer and are shaped like sweet peppers. Creation of Double Haploid Species Anther 1st hybrid pepper
was cultivated between bell peppers and bell peppers to produce double haploid cultivars with heat
tolerance characteristics and high yields. Characteristics of chili flowers with microspores were studied in
stages. late-uninucleate was found to develop up to 2.5 plants per 100 anthers. Sweet pepper production
technology project to increase quality and yield The nutrient ratio that sweet pepper needs is N: P,05:K,0O
5:1:7. Compound fertilizer with N:P,05:K,O ratio at a rate greater than 50% of the analytical value by 46-0-0,
18 -46-0 and 0-0-60 at the rate of 87, 24 and 108 kg per rai. Fertilizer 46-0-0 and 18-46-0 divided into 3 equal
doses each. When sweet peppers are at the age of 30, 45 and 60 days after planting, the fertilizer 0-0-60 is
divided into 2 equal times each. When bell peppers were 45 and 60 days after planting, it was the most
suitable process. Adding a nutrient solution with the ratio of N:P,0s:K,O at the rate equal to the analytical
value by adding 15-0-0, 0-52-34, 0-0-50 at the rate of 2, 0.12, 0.69 kg/200 liters of water. The highest yield of
sweet peppers per hectare and the most rewarding. Sweet pepper pest control project Screening and testing
the efficacy of inhibiting the erowth of P. capsici wilt causative fungi by dual culture test showed that
Trichoderma CM16 and bacillus BCR7 were the most effective inhibitors. It was applied to control wilt of bell

peppers in greenhouses by combined method with fertilization and pesticides. The results showed that the

7



combination method used Bacillus isolate BCR7 at the rate of 100 ¢ / 20 liters of water, together with
fertilization, and metalaxyl 35%WP 40 g / 20 liters of water, alternating with fosetyl-aluminium 80% WG 60 g /
water. 20 liters, spraying 30 days/time, is the most effective in controlling wilt of sweet pepper. As for the
testing of sweet pepper anthracnose disease management technology in farmer plots at Chiang Mai Province,
both production seasons. Anthracnose outbreaks have not been seen in natural conditions. The pathogen is
not cultivated for this disease because it is a test in the farmer's field. The varieties comparison and testing of
large chili, bird’s eye chili, yellow chili derived from breeding and fertilizer methods for large bird’s eye chili
and chili spur pepper was aimed to achieve chili varieties that meet the needs of the market and consumers,
and proper fertilizer management. Study of nutrient requirement and fertilizer management to increase yield
and quality in Bird Chili and Chili spur pepper, the fertilization with the proportion of nutrients 1.5N:P,05:K,0
at the rate equal to the nutrient requirements of large fruit chili (analysis value) was suitable for large fruit
chili. The fertilization with a proportion of nutrients 1.5N:P,0Os:1.5K,0 at the rate equal to the nutrient
requirements of chili spur peppers (analysis value) was suitable for chili spur peppers. They gave the highest

yield and higher return to the farmers than the farmer's method. The costs of fertilizer can be reduced.

The research report consists of 2 projects. The first project is varietal comparison and trial on taro,
sweet potato, purple yard long bean and chayotae. The second project is population hybrid varieties and
inbred line of onion (Allium cepa L.) breeding. The assessment and utilization of taro studied. This study
aimed to conduct study nutritional values, characteristics of agricultural, characteristics of taro and the use of
taro. The experimental design was a RCBD with 2.replications including, 157 clones of purple taro, 36 clones
of yellow taro, 20 clones of white taro and 17 clones of white taro. These the data of growth, yields and
good characteristics 37 clones were 10 clones of purple taro, 8 clones of yellow taro, 10 clones of white taro
and 9 clones of white taro, for Varietal Comparison is the recommended varieties. The yield trials on yield
and agronomic characteristics of 3 lines purple yard-long bean which were selected and Nan 1. The
experimental design was RCBD with 4 replications, 2 season, firs dry and rainy at 3 farms each season of
Thailand. Result in all of selected line show more high yield than Nan 1. and all of them present in several a
good quality characteristic than Nan 1. Whereas F5-21-9-24-22 line show high yield in several place of
cultivation which have yield between 633 - 2,833 ke¢/rai. And high yield grad A and B of flesh pod. Moreover
F5-21-9-24-22 line show several a good quality characteristic than Nan 1. vz. blooming very short period of
time 34-41 day of 50% blooming flowers. and high total anthocyanin (166.32 — 208.55 mg/kg). Sweet potato is
herbaceous plant. It has the biodiversity and distribution in the tropics and semi-tropical throughout the
world. The results revealed that 358 domestic accessions and 169 exotic accessions were classified by region.
The total of 527 cultivars were planted and collected. There are 73 accessions of white flesh sweet potatoes,
9 cream accessions, 52 orange accessions, 57 purple accessions, and 336 accessions of yellow flesh.

The breeding program for purple sweet potato has been conducted to select new clonal which have
good quality for fresh consumption and high yield. The experimental design was a RCBD with 5 replications
was used. The results showed that PCT 1-9 and PCT 10-6 were suitable lines for fresh consumption. PCT 1-9

had a high growth rate and was faster enable to cover the ground which prevented weed. PCT 1-9 had red

8



skin, dark purple flesh color, and the good eating quality. Yields of PCT 1-9 in the field trial were 2,345 kg/rai.
Yields of PCT 10-6 in the field trial were 2,093 kg/rai. Six clones were chosen through clonal selection.
Varietal comparison was conducted at three locations. Yield trail was conducted on farmer field at Phichit
province. The experimental design was RCB with 7 replications. The results revealed that total COFSP60-
03-83 gave the highest yield, 3,730 kg/rai. (13% more than check). The clones of chayote selected in
2018-2020 compared for testing. The chayote has been conducted to select which have good quality
tolerance and high yield. The experimental design was a RCBD with 4 treatments, 5 replications was used.
The result show that CKK#2 gave the average highest yield 48.67 fruits in 2 months and difference significant
with control method. The purpose of the experiment was to study chayote fertilizer management
technology to increase yield and quality. The experimental design was a RCBD with 4 treatments, 5
replications was used. treatment From the experimental results, it was found that Compound fertilizer
with N:P,O5:K,0 ratio at the rate equal to chayote's nutrient requirement for young shoots was applied
by 46-0-0, 18-46-0 and 0-0-60 ratio. 51.35, 2.0 and 9.18 kg/rai, respectively, were the most productive
methods of 27,910 kg/rai. The experimental design was RCBD 13, Method 3; repeated application of
compound fertilizer with N:P,05:K,O ratio at the rate equal to the nutrient requirement of chayote for
soft fruit production by 46-0-0, 18-46. -0 and 0-0-60 at rates of 31.2;, 3.63 and 22.23 kilograms per rai,
respectively, were the most productive methods of 4,827 kilograms per rai. Population hybrid varieties and
inbred line of onion (Allium cepa L.) breeding. Objectives to create onion population for breeding program is a
selection of onion varieties The maternal line selection’of onion“(Allium cepa L.) The onion F1 imports seeds from
6 varieties. The 80 seeds of inbred line onion from 133 inflorescences in eight crossing were selected in the F1 and
F2 generations. However, the inbred line selection of onion varieties will until the F6 generation without genetic
segregation and appear good criteria selection. The study of the characteristics of onion varieties was study of the
nine varieties of inbred line and-open: pollination in onion were evaluated the morphological characteristics. The
two onion varieties of the D1¢in OP2 generation varieties from maternal line selection and the D1 in OP3
generation, and five onion varieties of F1 inbred line breeding, two onion varieties of F2 inbred line breeding were
collected and determine the. morphological and physiological of onion varieties. Each variety of onion were
presented with various characteristics of leave, bulb, inflorescence, and size and shape of seed. In this study can
be useful for onion germplasm selection and onion improvement varieties with high yield and high quality in the

future.

The research report consists of 2 projects. The objectives of Using Minimum Chemical for
Productions and Management Products of Capsicum annnuum Linn., Cabbage, Kale, Potato and Tomato
Project these studies were reducing chemicals for pesticides controlling in greenhouses and fields for cabbage
production, method of using salicylic acid of anthracnose prevention of cayenne pepper Colletotrichum sp.,
micro-nano bubbles technology incorporated with sodium bicarbonate for washing on reducing residues of
cabbage, chinese kale, and chili were studied, the method of storage by supercooling technique was
obtained for cabbage, chili and potato qualities, calcium boron spraying was performed to maintain quality

and reduce disease incidence of cherry tomatoes, and to develop the sorter for potato, to increase ability
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and reduce the production costs of sorting potato. The first project was studied salicylic acid used for
anthracnose prevention of chili. There were 7 treatments in 3 replications, namely salicylic acid spraying at
concentrations 100, 250, 500, 700 and 1,000 ppm compared to the water and carbendazim 50% WP 1,000
ppm spraying. The result of the experiments, it was concluded that spraying of 250 ppm salicylic acid.
Cabbage cultivation use chitosan compounds. The experimental design was RCBD 5 treatments as follows:
spray 100, 200, 500 ppm chitosan, and spray chemicals and spray water. The result show that the spay 200
ppm chitosan per 20 liters of water + biological agents BT+ insect trap slue is the best treatment. The
average of head size in the greenhouses and fields are 16.38 and 17.15 cm, respectively. This method tested
10 plots of farmers. This method can be reduced the chemicals for pests preventing and reduced production
costs. Micro-nano bubbles are minute bubbles with diameters on the micrometer and nanometer scale. The
sodium bicarbonate at 100, 500, 1000, and 1500 ppm compared with the control sample. The results
showed. the pesticides residues analysis 100 ppm was found to remove the residues of mevinphos, diazinon,
ethion, prophenophos, and triazophos in kale and chili. Supercooling technique was. obtained for cabbage,
chili and potato qualities. Pre-test research show that cabbage stored at 5+2 °C for1 month; wilt, weight loss,
appear as numerous black or brown specks, black veins, and discolored curds. Chili stored at 5+2 °C for 7
days; chili bacterial wilt, developed color, and senescence. stored.at 4+2 °C for 2 months; bud germinated.
Potatoes stored at 4+2 °C take around 6 months to germinate. The experimental about super-cooling cannot
do it because COVID-19 pandemic. Calcium boron spraying'was performed to maintain quality and reduce
disease incidence of Princess 70 cherry tomatoes by using control (no spray calcium boron), spray calcium
boron at a concentration of 0.25% and 0.5% for 3 times within 30, 40 and 50 days after flowering. Simulated
storage conditions at 10 °C for 21 days showed that tomatoes treated with 0.25% calcium boron spray gave
the highest of fruit weight per plant, fruit.size and good chemical contents. The second project studied
prototype of diverging belt sorter for potato designed and built, by using the V - belts placed horizontally
together and diverge. The distance of the belt for sorting and the belt rotates at the same constant speed.
The outsize dimension of the prototype was 1,300 x 3,100 x 1,260 mm (width x length x height) and powered
by a 1.5 kW 220 voltage electrical motor. Testing results of the prototype for sorting potato got well at the
linear velocity ofthe diverging belt was 0.25 m s-1 with the capacity was 353.30 kg h-1, sizing error was 18%,
damage caused by the sizing 1.33%. The production ability was about 6 times higher than production by
labor and more than 50% of sort cost can be reduce by the prototype of sorting. The prototype costs about

45,000 baht, which has a breakeven point of using at 9,842 kg yr-1, payback period of 10 years.
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-1 | a ¢ @ ad P o o a X o Y a ~ ] |+ aa
‘W'ﬁﬂsﬁﬁ"l (GRPIGPREA)) LUu’gﬁﬂ"IimLWﬁquaQJa'}ﬁiUWiﬂ%ﬁq qumﬂmamaﬁqﬁqﬂ llNac‘]E]'ULW]U@J']ﬂﬂ’]']ﬂ’]ﬁiaqﬂm']u'ﬂﬁmaﬂ

NEAINT wazansaanfuyuA1leasla

afUs1ena

v
fa o 1 o

nsugnidSeuisuiiugniningdwiuuslanan yanl wazyei 2 lugudidesie q niluggluuazggvuin

9 Y

wWIngaeiusgnraulfnenmiisusinduiugnisAmeny wasniulen lunate 9 iy 1lewInBnsnavesnIy

Aruvesgnuay (heterosis) saurisanuudausanionewd Fenauandlugiuuunmsasydiuln n1stinandn niendy

I3

MUMUREENIMIING DY (Singh et al., 2004) Msidenldaneiuguivioaeiuinenillenianazlignuauiia (Khalil

q

'
=

et al., 2004) Inenwsniug wa.07 Wudniugnilafidanumnzaulunisléiduaeiugnellewinlinandngs 4,831

o

Alansu/ls waslidnuwazdugwihliazanlunisiiufier @muna wasuddng, 2550) lunmsvaaeanmsiUSeuiisuuay

v
= o A P

naaeuiugnsnInyiiseluriosiusiie uaglulsinunsns ynuvameassmunisseuiavedlsalisaluminmedunsn

Y

¥

Toelsasananiasiannudemeliiudunsnlasaunssezdundlaudaiuied (Trisno et al,, 2009) Feluiufnuas
naaedlulsinunsnsdminmesysal (nwn.ny) nunsseuinvedlsaegnegunss bidesidalaenisneusuis uagld

anunsatuiindeyalunismeaesla
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uNWILIFBoEN 2 N1SUFUUTINUG N1sUszliu MslSeuiiey uasnagaunug weuialug Wen duwmalliadiag

farnendile wazulewd

1A5aM33ei 1 Wisuiisuuasnagaunugiien duwna a3ene1adiae uazeled
d3una
Aanssud 1 n1sUFuUTIug

nmeassi 1.1 nsUssiiviuduasnislivsslevivaaiion

2 '

nauiiedaing Lalien 10 anesiu NvinandnsieduaInd 900 nusoi waslidruiunienasdulosnii 2.50

Y

'
=]

e waglionanesiu THA152 SUSunaanisuiuniugsiign

nauiileBindos Iiidon 7 aesu Al¥nandaderugendt 900 niudar Ihion 2 a1esu Al wiumisdesiy
tfounin 10.0 ne wazienanesiu THA180 fUSinaamiusiumugaiian

nauilodun Iiiten 4 aesiu Alsuanndedugandn 900 nusev 1Hifon.6 e A uaumdesiosy
tfonin 1.00 ne wazienanesiu THA211 fuSinaamivsinumugaiian

nquiiloduniae LAlen 7 angdu Wenatedu Mlinandnsedugindd 900 nfusend loilen 3anedu i

'
al

Tuuniesiefutosndt 2.50 e uaziilonanesu THA217 way THA221 SUSuadansydunugsian

q

N15MAABIN 1.2 NMInNAdURUgAINNe1IELN

I @ ¢

nangRugHananTINRGYgIN MUY 1 uaglaneugnua g AyRnIugIIY 1 arefuganeiug Fo-
21-9-24-22 Winandngalunagan1niinaen NanansINegsening 633-2,833 Alansusiols sannanSLarAUNAKER

Ipi5afign fdmauiufinenuiu 50% egsening 36:41 Jundslgn Auendiinedsewing 43.53 - 49.46 \wufiwns 1

o

ANUNULLDTENIN 1.931-2.300 Tadins nandnaininsa A uagininse B g d5esazanuiisnalalusyiuigenn &

YSunaaswoulnleeniusiuasiian 166.32-208.55 dadnsuseflansuuminas

n1Meaasi 1.3 nsfngndasunanvasiugnssulaedugine vesiumeluwlasiusiuiug (Ex situ)

o w

d199uagTIUTIREETUINANLYENe NNn1ATesUsemalng Ugnuasduiindnuaessdnmiugaiuvan

IPGRI figudideuasWauinisinunsiidans U 2559-2563 Wuiugiumeavedine 358 g uassrsUszing 169 Wug

a

s

Suunifuiiumeiudowniawmile 80 Wug manzTusenidewnts 51 Wug n1anziusen 4 Wug a1Anans 27 Wug

Al 20 Wug wasiugNUSuUTIugTuaivg 176 Wug

nsneaadi 1.4 nsnadeuiuiumegnuauilodidluiuatnuning

o
g

lanugiumeniiodtag 2 anedu Ao aedu wa.1-9 Winandnade 2,345 Alansusals 3yiuled iledsag
Wi Waduns Iewmilleauiu wazanedu wa.10-6 Tinandnade 2,093 Alansusels wigiulnss rauiuiivldd el

Wi duas Wemilleawiu geuiy savnuUiunas Juilneaeeusuaininiugaug
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v A

Jaiausuuy Sumeaedundadonld ausaugnlantufusiunse niluanmuuisvauasisulagangly

wanamionaudaarn1ndu Mlanmgiiennialnaldesiu uasndnifeanisugndumeluirasninisseuinvewing

v
o

nathume uagn1sugnanfiiau

nsnaaasdl 1.5 manadeuisiumagniauiodduluulannynsng

Isfhumaanediu COFSP60-03-83 MiUsusafia waglvnandniads 3 anuil 3,730 nn./ls geninfusinuas Sslvinandn

3,301 Alanfu Anduesas 13 Jaduteyansuszneuileiausduiuduuzihdmiuliinumsnsugndely
Toigusuuy msiulameasduanmiuiunnieiy iefleglideyanisnevausswosaeiugiumelulsiay

aeiugluanmwindeuvselofuiiunneieiu

naMAaesdl 1.6 MnauuazAnFonaefusu o

Iianeiug CKk#1 dnwaenalvg) Winandnas yaaesfeldfesnumuselsanidudunaugniniuazlsaly
Fsfiszuratasnniuier anerius Ckka2 dnunmsufeffnasusomwan Tidmunsanefug Ckkes nafindos
83 fumusielselusnsnnninaeiugdug fvuenauiunans malifinuy fwanuasdrazaanlumsiiuifsiuas
QRERIGE

o saa v A

n1MAaRsi 1.7 MsiUTeuiiuiuguilowangiugantiunisasiaen

]

s a1 o A

nsweuiisuaeiuguilewaeiuganiunsAnEen NI Y lewdaeiug CKK#2 Iauenaa1uinian

q

flo 611.75 wufiwnas wazaieiug CKK#3 Thuwudswasiausiunniign sgrslsinuylewinvgniiseuiisuluaes

¥

Nufiwudn aewus Ckk#1 Winanangeiian Ao 48,67 Halurisaoafiounsn

fanssudl 2 wialuladnsiiayUsgAnsamnisndn

naMAARsdl 2.1 ATIIFBINIITINeIIMALNTInNTsronananuazaun WY loL
1é’é’mﬁauﬁmmmiﬁ&Jaméamﬂ‘[ﬂl,c?l'c?l'Mﬂﬁ Ao N:P,05:K,0 = 26:1:6 lagld 46-0-0, 18-46-0 wag 0-0-60

8n31 51.3, 2.00 wag-9.18 Alanusiols mud1du 31nn1sUsTElUANLABINTTEINR Mg UYL ladndIus

91MsTuonseurNEEHoINT Ao N:P,05:K,0 = 9:1:8 Ineld 46-0-0, 18-46-0 uag 0-0-60 8@ 31.2, 3.63 uag 22.2

Alansusiels mudidu mslienauiifidadiuvessimemmsivangay lilduandngauazannsaansunuaoadls

65% wazliNanaUWIUNINTIZR
1A5aM 339 2 Msadrslszrnsuasnisadneveuia lugyanenugui

a = P o '
AAINIIUN 1 n'ﬁﬁi’]\‘iﬂiz‘lﬂni‘wauwﬂwmu

N1MAaRN 1 NsAndeniugreuinlng wuuaenugul (Matemal line selection)
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1. dszwnsveniilugjuuuaeiugusl (matemal line selection) 317w 2 @1eviug Lawn a1esiug D1
1 OP2 uaz @1ewug D1 Ju OP3 fifln1snszanefuanidnuasidmannasiiniuainnisuauiug sui 3 welddu

wwInslunsususaiugsely

LS s o s

2. msfndeniudiugrenidlug wuvaienusud (maternal line selection) @unsafnideniuganuas

q q

Ao o o

Tyl anesiug D1 Ju OP2 NlanwazATINMIINIAAEDNLA J1uIu 28 ) uasiudanuaxlnl aewug D1 Ju OP3
i 13 % eglsinudadiewnliunmsdndenaeiugnenilnguuuaeiuguil aufisiu OP5 w3a OP6 aulsany
g ldfianuuusysiu wagasunaeinmsdaden Jsunsathluvgniuieuiisunaiud uagdsganiadgn Lite

uevauiuguuzilmivesnsuimnisinenseely

Ranssuit 2 msadraeurialvgjanewugudt (2559-2564)
naaeedl 2 nsadraesilugjareiugud

1. lduszvnsnesilnggnuaniiléannisairvonialvgjaewusus $u Fldauau 5 guan Téun
ANKEY Fernanda x Buccaneer, Cavalier x Minerva, Cavalier x Annika, Annika xCavalier ttay Annika x Minerva
uagu F2 $1uru 2 aneiug leun anevus Feranda x Buccaneer wag a1ewil§ Cavalier x Minerva fiiin1snszany

Fuansanuae i mannaeiiiuTy InmMsnauiugui 3 wazaeiugdimsuiaiansdely

fanssun 3 nsussliuuasfnenanvardugiuinervasveuidlvg (2562-2564)

o

N1MAARN 3 MIAnwIdnyrUsEIUGURIaNI g

1. lusgmnsvenilug fdn1snszauMilanadnyag M maninausiiady :nnskauiugiun 3 uag

¥ o A s o

aeugdmiuAmdensielunun 9 ateug Aldanmsnandalunisveasinmsdndeniudiugveuiiivguuuae

3 3 3

Wudus (maternal line selection) 911712 @eiug laud angug D1 Ju OP2 wag @1eiug D1 U OP3 wargnuaud
Iannisasraeniilngaeiugui W FL $143u 5 auau 1aun gnuay Fernanda x Buccaneer, Cavalier x Minerva,
Cavalier x Annika, Annika x Cavalier 48 Annika x Minerva wag3u F2 97131 2 aneug laun aeiug Fernanda x

Buccaneer uag maﬁunf Cavalier x Minerva lngldinausiisaiiasain Descriptors for onion ¥84 Plant for Genetic

v
Y

Resource Institute (IPGRI) wausiilvgjusazaisiusianwasiuanaaiunidnuasvedly dnyuzveri way
dnwazvesionan tRuE@sUglausaTufindnvazvosensnuaswdals Weswnliiiansimumedensn 3

AosrnfiunsAinuluganiadall

§ o v

2. lnvayadnuugUsedmuguomeniialug d1uu 9 ateug dwsulduseneunishuaiivestdniSeu

]

o s

UnAnwikazinuTuueiug

]
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RRUIUALEDEN 3 N15AANTSTITENSIANIUNISHANKATNISIANITHAKAN WINTN NTUaUd ALt TurSI uWawe
d3una

Tasen33dedl 1 nsaansldansatidasiuidadagivuasnsinuamninvamindivin nevdiud Azt sSuss
UL VawmA
Aansaudt 1 msldaaafingudaends Fafusl lunsdansdagReiuninifuaznsuauiluaniwlsadouuas
dnnudas

msneaasd 1.1 mslinsamalednlunisdestulsaueuunseluavomandiiiinanids Colletotrichum sp.
mslinsasnalednlunsiosiulsaweuunsaluavemdniiiiinainide Colletotrichum sp. Wuinnssudsi

Wuasavarensawaledndinanadudi 100 250 500 700 war 1,000 ppm kazNITIIINUAISIUTEUTIBUA UL TN

50% WP fiauidudu 1,000 ppm winfiesidudnisiinlsauouunsalua mniuazunndiamnsadfognadfoddy

funssuisniutiian mswuasaranensagaledniinnududu 100 250 500 700 WA:1,000ppm Tivesidusns

AnlsauauunsaluainnninssuisnuasiUSsufisunisiuuada 50% WP finauidiidu 1,000 ppm uwans1eeadn

o

pgaliadAguagnnIsuislinuensiaundsesunsn waranuutuvesaIsagaunsnendlefiniiuugi fa 250

ppm

msveaasil 1.2 msaamisliansiedifostuidndngivlunmssdnnsvaalngldiBuunamalulsaSoulazanmulag

nmnegeuUsyansnmvesasialagulunisasuaulsauazuiasdmsiivlulsusou Uauussunu 2562-2563)
Isimalulagnmsannisldansiaflumsmunulsauasisiasdngiivfimnzauvensiivnsinens Ensanslalasu 200
pprm/i 20 Ans+nsldansTaiogt BT+ndadnuuay) uunzaudmiunisaanisidasiailunisudnnsnaualy
Tsadeunazanimudas Wethiewaluladannisaaeulunisvaaesi 1 imadevluldasnuasnssiuiu 10 ulas

o A

Waudsvann 2563-2564) WelUieuiieuiBinunsnsildasnilunislesiuwasmindngiiviumalulagnisannisly
asndilunismivaulsAkazLNR AR IR TMIYaNT0InTLITINTNYAT IINHANTITAARIN AT lAlAguaRST 200
ppm ot 20 ans awasaiiiaanuudusdiunngndavdlunstesiunuasdnguazaunsaaansldasailld us

LNEATATAITHANANND UAITHY LIDNUINTNITTEUINVBILUAITALTY

NN 2 N1AAITANAITALUBIANATILAZNITINYIAANINVDS WINTT NeraIUd Azt Ture uslama
a v P | o a ¢ P ° Py
Asnnaaed 2.1 nstawmalulagnesornavuialulaswazunlusiuiulanenluasuaunlunisaisianuaseinwie
anansANA9l Nena1ud Avtn WanTin
1. 91nNsneassmuInsidmalulagnesennmavuinlulaswaruitusiuduledenluasusiun Nty
100 ppm HuwltulunisanuSunauasanang wiuned laesduou dlveeu wazlusiluwea Tuaziinazninaiile
ANIINTTUIDOU

2. fegnsaztihwsianuaiueadaluingdunsieviie 4 mulsenmanszysnasIsuguanil 387 we. 2560
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3. YSinaansanesiinsianveglussaunuasndeseguilan
4. @nwniuinluseaszezanlunisarsmewmealuladnesanniavuinlulaswazuilusiunulameslu
ANSUBLUA

a ¢

o 2 o 9 a ¢ . ' 1 o o
masas 2.2 manuinuaematiagUiuesaasd (super-cooling) fenaummues nevaIUd winTil iusss

winFihilonisitoalaeanizfitana inswasuudasdandunsseuduaundy 7 Suusnvesnsifiuinwm
wdnniudnataunsduuaziSuie) vismanunsLialsa ﬂuNi"'amﬂ%’wi’m%sﬂmjLﬁu%’ﬂmﬁmé’uﬁqmmﬁ 4+2
pamuwadoa iusvorim 2 iWou nunssenvesiiiusiunSafintu) Seufufaiufivifogniafvnuilutoaduls
Ladifiu 6 1Wou AstinnIstenvedn nMsaLlunmmeassgUileiaded (super-cooling) lalanunsadiiiunisnaaessala

Wesannsveaeanisiiushwimemailaguiuesnded (super-cooling) Sndudeddinsesdiotiinanssusyme

naneaasi 2.3 msliueaifsuiiofnvigunmuazannisinlsavewsidemealuszrininiafuinuusdomailiiy
nswuwaaLdealuseu gy 0.25% Tiwdnuasosu vwane Adunma manukiuiona Vsinaveuded
avanetnld Usinailalatu warUSinamsiusyyadassgeanidioiTouiiouiunssitu Wethundemaluiuing
Huna 21 fu wuh wndemaiildsunsriueadeulusewiasnsitlinuawrainiug SomelunsiBniuam

Alilasunsruseadeulusautardisannisialsaluserineansiusaulaanme

anUsewna
fanssun 1 nmsldansiadinguuasnde Fiue TunisdanisAngisiunsntiuasnenaudluanmlsasounas
dnnuUas
a v ay a o a X A a & .
nsnaassil 1.1 nslinsaendlednlunstesiulsansuunsaluavesmindiiiinande Colletotrichum sp.
nsldnseendledniunsleulsawouunsaluaveswintin nuasazarensagdledn Anududu 250 ppm
aunsaannsiialsalsatouwnsaluauasnsnaiily dssauinnsaedledninalunsdenvesmsldastniisens

wigLAvlnvesity Ingviliiadssuunistesiusmananngildmmizan ilaivassansuised@uuiedesiudm

o
N

noufazdinisUniaeueatelsnass o Jsivananuidsnisvesnananasiaiioinisdvinatsvestieinliinig

v

L3LAvlaveINTrsONaNanATY (Hirano et al., 2000)

maaasi 1.2 MsannsldansiedidesiuidadasivlunsndnngvadlneliiBuuunaumanlulsaoulazaninulas
msldanslalagusaudunisldanstadian wagnndnuuaadumaluladnanuseannsldaseiilunistesiu

wazidanueunasuuasingnevalald wazdahenuasnsanduyunisuda lalaeudulndwessssun@alaan

ayiusveslaiu Mluesdusznauvenifenudeiugdunidnaeviin wielassadudwesdnidinanuuas fa y

q

v '
Y = =

awsagenaaisdie Wulinsredwindeu uarinnudasadeseduilan Snvsdadussdusznevvedlulngiou Fd
unumdAglunisnszdumsiataiulavesiiy (@28, 2544) lalawuiansanseiunsianseanvesguiiieidesiu

nalnnistestiudavasiia 1wy Sufiadns phenylalanine ammonialyase (PAL) (Young and Kauss, 1983) Fai8wuieules!

7



o
\ = YY)

Nasarsusznauiuea wu antlu (lignin) Fulussdusznourenilawad wag phytoalexin Faslgnsdudanis

Wiyiulnvesgdunsd aulunmslilalagunnity dealiwadiivuduswaznusonisidvhatsveadoanlsauay

wuasldanndu (Shadihi et al., 1999)

AANTIUN 2 N13ANATATMTALUAINNAUATNITINYIAUAINVDY WINTTN Nena1Ud Azt U3 uzlome
a v a | o a & v ° A
nsnnaai 2.1 nstiwmalulagnesornavuialulaswazunlusiuiulanenluasuaunlunisaisianuazeinwie
anansaNAglL Nena1ud Avtn wanTn

NuAeasllafinsinsginansiivandsfiudulunqulninesduazng uasuewn uwalinuaisansiy
anAenaulnEnesduagnquasusiunluiieganenaua dusunstiinimeasmslul 63 uag 64 ATIANUAITANATY
wAuNeagardafed Fanuusuanlduinitn wiureanasianuliiiuaianulasaseveauiuneadn FAO/WHO
Myun Ao 1.0 Tadnsusenlansy wenaninsiowmaluladnsseimeavuinbulasiasunlusiunulodeuluasusunn

ANNLNTY 100 wag 500 ppm a@usaanUsunaasnnAnsIvlnesdusukas Usiluredlasivsunasian (1539l

v
aa o

wu) Tuvazflansnndnadlsesulifianuunndsfunsadaislud 63 uag U 64 lagnalnmsanUTunaasnnAnswes
wosornmunlulasuazuluenadunainannisadsoyyadasslensanda («OH) s mRnNsEUFTaslaseTNe
vilAAnUsEalnih Taseyyadaszlensendadumileddnlunszuiunisaansensinuas Fsiiquandfdy Oxidizing
agent yhufisensendindurvansiadinnddluinuaznaliudraarasnaieduansin Alidufividedfivanasouey
Tussdvitliifnsunnesouywd Tndeulumsvewnazareiagiiansmarivetna laserdunalnninfneondindues
nsaA1sueila (H,CO,) Auansimiindauuas (Zhang wagAtlg, 2013) Vuthijumnonk kag Shimbhanao (2019) Anwn
nsldnsldmalulagvesormavuialulasluguuud airmicrobubble (AMB) wag oxygen microbubble Wurian 30

Wil asnanlSinaasanAngueainlurloann sesailuaaesy AsuIwe waglnivesdludulasndiela

a 2 o Y - s a ¢ . | 1 o )
NVARBIN 2.2 MINUINYINBVIPURAYUBIAGIA (super-cooling) AOAaNTNYBY N¥ia1UA Wana JURT

'
o

winTihilonsiiealaeawizfitine In1swdsuniasdandunseswduduady 7 Juwsnveansiiusnw

Y Y N 1% a a 1 a -
asInuANadFunaduiazSiey visanunsiialie neesnsguannin Yssaulymlsaueuuwnsalualusseed
wineenuainsndemefnududluluatasuanioinisseninnsiuing windlsaszuiafiddey 017 lsar
wiia LsmLiten waglsmra (A1yanval, 2541) lugimsnlvinandnaziinlsakauunsaluansalsnianis anmsuedse

§url iWe Colletotrichum sloeosporioides (Penz.), Colletotrichum capsici (Syd.) Wag Collectotrichum spp. (®3W¥38d, 2551)

'
v & A

funsadufiwifiongmsiuinwluiesdulaldifiu 6 Wou azifanistonvesm maiushwiiiug Weswnmnugiu

q q

Himnzsenfusnuliiduszesziign 6-8 Weu wieugnlugesely masiivsnwiiaiugliludifinfioamngd 4-5 e

v
o

a = v < < o ) s Ao & v ~ . < o
SBISEL] VﬁaIUMaQLﬁJ‘ULﬂU5ﬂ‘UqM"]WU§ NUAIUIUTDYAY 90-95 INDUYLABNT1TIBN (SpfOUtlﬂg) IﬂﬂLﬂUl'ﬁu@%ﬂiq

WANERAN LNEAANITUBUT VOIS FeUunAmnuddurSIazseniiionusyeginga (dormancy) Useunu 3 Wheu 91niu

q q

I3 P '

WiiugludslulsaSoududuuney 1-2 Fu wdswniafiudld 2 dUamids 1 weu Fiiudaziindosenuduss ndou

3 3

szihluugnaswdaniiondnduiiiudueiesely egralsfinudnivinwiiiugdunsduaninsssusfnsed

=b

amgivienluszeziannu Wnugazuivazidouldlunan egnlsfinunisfiuifeiiiugiulSanggeuiuly v

-0
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Tdnsnismelavesiilunias annufeuluseninnisfiuine vliiansenfndelsalddie (Audidenunsans

Werahu, 2560)

nanaaasi 2.3 mslileadeniiiodnuauninuazannisinlsavesusidomdlusninmafivinm
nsaudsillasuunadenTuseu 0.25% uay 0.5% faaruuiuidenagninssiBaiuay unadeulusoud
dnennlunisszaemsanaswessanuuiuiie Meoauautfveweafeuinade dode Tnowaduaiamuuiouss
vowmtlawag (Weiay, 2529; 3303, 2550; wegns, 2552) Insuaaiden uazluseudsinujisentuinniu aiaasedieln
awesuvuidonlodu (cross-linked polymer network) dwwalfasdusznauvosnifngadiinnunszduniuiu vwae
ﬂm?ﬁaamwmam?jaﬁuwaé (Picchioni et al., 1998) wazfvdsmaligaddouialnguinniuaund waziaunuves
wagadann Medtanfanssuvenoules PME waz PG Suduoulesifiieatestunssoutuvessanta (Muengkaew
et al., 2018) Fedpnndnsiu Mohammad et al, (2016) S1891U31 MsaanuaIsazasunadenlusouuIy 5 §Uam
Faiaz 1 ade lussezfiona 3 nausn Aeunsiiuien dwaliuzifemaiinnuududenindy Kusdsufuier uay
as0TEaeNIsanaeIAIAILLilely deifiusnwigumgil 5 esenwaidea dau 25 u waziigumgil 11 osn
Wwalged U 10 u
Tasam 333t 2 AeuasiaueiasdavuinitulSawuuseny
d3una
MnMsaisiuLuuIAdssinvuaTiulFuasnueing Taeldmenunsgiululuiueulazuiusen
Fragldrayimasaennuiivtuoonlunisdnuunalasatennuazmiuieauiasivinfunndu noudsyuuiiu
F1uau FueTesfunuuuszneuse 7 daundn Ao DlAssadadiugiu 2amewudavunn Jaeniududss daadeu
50105049 6)YAAUMGT kae 7)YAAIUANATTINGIU Tnewp3osduLuuiiawinnieuen fe 1,300 x 3,100 x 1,260 Hadluns

(n13 x 17 x a9) wazsuiaslduamasliin 1.5 Alatnd 220 Tiad udmaaeunisvinnuvasAIauLUUUBIAY

'
d

WUT LASDIRURUUAINITARAVUARTITUNSILE R TiArusdaduvesareniudnauin 0.25 was/Aui Tned
auansalunsanvwin 59546 Aland/4alus aufianaialunisimuuin 14.93% arudemefiiaiuainnisde
WM 0.53% AruinNanluasTus UL 2.89% waznisienvesiisiulSiliiunsfnvuauaziunsiRvReIY
w3esdunuvldunninmieEda antunageunisidnuvesaiasduluy Ima'ﬁ"gumaaum%‘mﬁul,wuﬁugmsﬁaﬁ”waz
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KC420-12 223.7-384.5 315.6 70.1-237.4 152.3 304.1-798.8 502.8 166.3-260.8 200.9
KC521-2 146.9-378.6 272.6 38.7-243.8 132.3 321.2-659.6 432.1 122.1-182.6 148.4
KC522-9 223.3-404.5 319.5 90.8-236.1 168.1 238.1-670.9 393.0 65.1-224.6 138.8
KC525-3 225.9-399.6 336.0 113.2-269.2 166.5 266.7-612.6 377.9 64.5-187.6 129.5
NWYAINT 310.2-432.7 380.6 136.5-292.8 211.6 251.1-743.8 439.5 91.5-219.2 139.4

a

* Waguanuivgnneaeuyilvivgndindninigyauys 1 U

]
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IR130(003) /T1 1.20 a 17.66 a 0.26 a 6.00 a 2.62 a 41.80 a-d 0.61a
IR130(004) /T2 1.37 a 18.03 a 0.28 a 8.00 a 2.84 a 43.37 a 0.59 a
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C.V. (%) 15.1 10.39 7.25 14.12 13.08 6.26 6.38
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Wouldnandn 3,617.00 nn./ls uazl 2563 iunandndloTegeu o1y 5 weouldnandn 3,624.00 nn/ls uazasial

WULBLUATISE R. solanacearum Tuiiuduazluwlamaaadunnnssuis

n1sneaaed 1.1 Anvivalulagniswdniiuglelaonlsn G3 G4 uaz G5 luanmlsuazulaunumsns

faw A = fa w =i

AIUNITNARDY 5ENINY 2559 - 2562 71 WUaUNEATNT .1T89518 AUIITeRYaIUTLIT18 AudITeinunsigs

wsyIel AUEITELasALINISNYATNIYINYS wavaudidowasiaunwdaiudiivouniu Ingldwiiuglsaonlsn
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G2 uazinalulagnsndndenmnin yinistaanduegieloy 2 &aw n1sdanisiulagnisldelouazyunn 805
80:800 nn./l3 lsglimudasndnuihaunaunazsanlvigy 1ald 2 damideihnislenthdiu feudgnviinisnisaan
Wuguavaonlsnfieliio B. subtilis war 3100 B. subtilis AUTNTUUTENA 108 cfu/ua. 31U 50 Wa/fu 9N

wou saialidemumuuginvensiivnimanens

wUAIAMAINT LTLITE

31NN3ALTUNITNARINTNERTINUTTIaaAlIA G3 G4 TUaINEATNT 24089518 NudnnunInsdaly
aunsnvzvinsugnusendaviaiugleUasnlsald 113 2 gauan wuldelsauiied R. solanacearum AnNUUastameLdn
angyhlidnsunsszuinvedlsaiieaniudas neldannwindeunisinisinuasuasdedninvedununsnsilidl

waguaegelnada viseriaauiaanlaty ldidedenisudniiiugls Jddldenidnnisnaaeduwlannuning

AUEITINYEIUT 951

nMsAnwINMdniiuglslasalsaaunsondaiaiug 63 16 3,936 nn/ls Andusiununisndndslasn
15A G3 Ao 0.37 U/udeUgn Ga amsasiuRandniiugle Ga lawiiu 2,960 an./As dununisudn Ao 0.42 vv/
witgn dunsudniiiuileUaoalse G5 lanandniaiug G5 s 632 nn/ls WathanAndununisndn Hiugls

Uaenlsn G5 azeefil 2.25 um/udeugn

AU denuaINgunYIysal

msfinensnaniiuglelasalse G3 aursandniaiug G3 1 4,207 nn./ls Aadusununisndndaase
13A G3 Ap 0.69 UI/udeUan Ga ausaiuRaREATIILETY Ga Lawiiu 6,362 nn./ls sfununisuds Ae 0.33 v/
wisgn dwnskaniiiuuasnlsa G5 lanananmiiug G5 9,600 nn./ls WethanAuduunsHaniiug G5 A

WU AUYUNISHARTIIUS G5 da 1 uwdsUgn Ao 0.18 um

AU TLUAL TN TN YATNIYIUYS

msfinwnskdniiuglUaenlse G3 waswiiuglaiiies 279.02 nn/ls Aadudununsudnndeneouwdsged
6.5 UI/Wde nananiiugUsaanlsa G4 fie 4,711.2 nn./ls duwiln dununisiEnsiends A 0.55 UM N1IHERTA
WugTaaaalsn G5 annsaiiunandnle 1,168 Alansusels wazAndudununisndniaiug G5 AoudsUgnfie 0.80

Um

AufiTauaziannudniugittvauniy

T

msfinwinsedniiudalaealsn G3 awnsandniniug G3 10 583.70 nn./ls Aaduduyunisudnisuasn
15A G3 Ao 2.13 v/udsUan nnandaiaiug G4 lanandeiies 539.76 Alansusiels Anlusununisndndsvaen
15A G4 fi 2,50 v/wdsan dunisndniiuilevasnlsn G5 lakandn 1,546 nn./ls WeAnsuyunisndniiiugls

G5 ldsunusieuds fie 0.99 um
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nMsduinuiegiiuglUaselsn G3 Go G5 wavfmegnulunwlasgnifiiugisvasalsaoulgn uas

U av o [ =

waaiufefIiugla Wensamdewuaiiis R solanacearum nauauingdiven dinddeiaunnisensnuil

wud ndegalinuleuunaiiise R. solanacearum
N1MAaRsN 1.2 Anw1isnnantegeulilanmunim

T 2559-61 nud1 Suauudy/ne thwiin/i uaznandn/ls vesnsnandseoudiauduiusiuseninetadens
3 finualiluusaznssis Ty nssuisidniseufudeutan samfuegniiusTiede Bs doulgn wassaude B
N9 30 Yu uarldonmsninuza aglisuiunde/ne dmini uaznandn/ls gendinssuisau fe 9 2550 1
$ruauuds 7.1ude/ne thntdn 523.33 /1 waskenAnTeoou 3,940.7 nn./ls U 2560 THsuauuds 13.11 wivne thwiln
1,320.0 n¥u/9 uazkandndesou 3,992.6 nn/ls T 2561 Wsuauuds 10.33 udy/ne dnifn 910.0 n¥u/ia uas
NaNARNTEBU 3,517.0 An./ls (M157991 1)

T 2562-63 wui1 S1uanuudy/ne tmiin/i wagnandn/ls vesdegou iefvengfunanan 1fiu 5 Weundy
Ugn Jaderis 2 Ao nansléaiuguagnisdnnig osnsas 2 sedu TdvEwaronananvesdegeu TnonssuAaalwiug
favaenlsn 64 Tul 62 uay 65 luil 63 Saufuniseuu fnsagqnifaiusiaeido 85 eulgn wazsinude Bs vne 30
fu wagmsliionusaniinugi T uaund 9.36 wazs.a6 udy/ne duiin 6200 uaw n¥u/vh uarkanARTGoU
3,992.6 nn./ls Tl 61wy 62 mud1ay M uIuLe 10.33 Lay 8.46 wie/ne Ynitin 910.0 way 600.0 NS/ way
NaNaRT9e0U 3,617.0 warnn./ls lAnandnvesTeseu mmﬁqm 3,617.0 uay 3,624 -0nn./l4 Feflmnuuansieain

o o a

n55u35dURE N Tud1AYNEnA (A157199 2)

o

M990 1 HaRdnveslegau a1y 4 lnaundsgn LWisuigunup1seusiu n1sAqniIiug

fa o

medeuuaiseufdny wasnisldade audidenvaiudosses U 59-63

BIAUTENOUNANEN
TJadunsmaqed i/
I/ ND (nsw) wanda(nn./13)
U 2559 AxBxC
oURU x AaNIte Bs x ldiimusnaafinuzii 7.10 523.33 3,940.70
oUAL x AT Bs x katlomuTBinumsns 6.13 515.00 3,407.40
ouu x ldaanide 8s x Tatlenudnsiuueih 4.57 381.67 2,933.30
ouu x ladnanide Bs x TadenuiRinumsng 3.97 303.33 2,503.70
Taloufu x ﬂqms‘f?a Bs x Tatjsmusng uugih 5.27 258.33 2,170.40
lloufiu x ranidle Bs x latensisinunsns 4.57 221.67 1,955.60
laloufiu x ladngnide Bs x Tatnusnsfiuzi 373 178.33 1,703.70
lsioufiu x liagnide Bs x TademmuABinenans 3.60 135.00 1,111.10
F-test ns ns ns
Mean 4.80 314.58 2,465.70
CV (%) 13.33 12.68 9.33

Y 2560 AxBxC

108



29AUSENOUNAKAR

TJadunsnnaes i/
uuLdy/ne (n3a) Handn(nn./Ls)
oURY x ARNLTD Bs x lalomudns17uuzLh 13.11a 1,320.0a 3,992.6 a
AUAY X ﬂqm‘%@ Bs x lalamuisinunIng 7.56de 1,066.7b 3,088.9 b
oufu x laingnide Bs x Tademudnaiiuugin 9.78bc 1,046.7b 29185 b
DURAU x laiﬂqm%a Bs x ldlamuiBinuning 9.11bcd 1,033.3bc 2,4785 ¢
Taloufiu x ﬂfjﬂL%@ Bs x Tatjsmusng iuugih 8.00cd 820.00d 2,214.8 cd
lloufiu x ranidie Bs x latenuisinunns 10.22b 846.70cd 2,222.4 cd
lsioufiu x ladngnide Bs x Tatonusnsinuzii 6.66e 696.70d 1,911.1d
lloudu x laiagnide Bs x ldtenaAtinuaans 6.12e 498.70e 1,363 e
F-test o * *
Mean 9.01 916.08 2,523.7
CV (%) 10.25 12.08 9.21
U 2561 AXBXC
DU x AgNIT Bs x latlemudnafinuzii 1033 a 910.00 a 3,517.0 a
DUAU X ﬂquz‘?a Bs x lalanuisinunang 8.53 b 668.00 b 2,984.4 b
ouf x laingnide Bs x Tatemusdnaiiuuzi 847 b 656.67 b 2,881.5b
ouiu x ldaanide s x TddenuiBinuains 8.27b 584.00 ¢ 2,660.7 b
Taloufiu x mqms‘z’?a Bs x Tatjsmusns iuugih 773 ¢ 580.00 ¢ 2,454.1 b
laloufiu x ranidle Bs x latenuisinunns 7.00 551.33 c 2,060.7 ¢
lsioufiu x ladngnide Bs x Tadenusnsfinuzi 6.80 d 502.67 d 1,531.1d
llouiu x liingnite s x ldlenaiBinuasns 6.13 e 428.67 e 1,137.8 e
F-test ¥ * *
Mean 791 610.17 2,400.9
CV (%) 9.92 17.56 27.10
wewme ns Ae Wilanuuansienuegliteddgyneata
* flo farmuuansnsfuesedifodfomeadng 95% * fe faruuansetueeadifoddameadin 99%
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A1319% 2 edUsEneuNandnTesTeauiuisuiieay 5 weundaan wWisuilsuiunseudu nsegnitaiugaie

WawuaseuUne wagnislade egeas 2 5

@ [y

¥Au 71 gudiTeiivanuliosne U 2562-63

DIAUTENOUNANE
Jadunsneaes UIULIY/ND NaNan(nn./
(U49) /i) 19)
U 2562 Ax B
Jeaonlsn x oURL x AaNTe Bs x ldtomueuuzii 9.36 a 620.00 3,617.0 a
Tenenlsn x lalauiu x lingnide Bs x lateisinumans 8.47b 556.40 2,551.2 b
YUNWATNT X BUAU X ﬂqﬂlfdga Bs x lalgmueuzii 6.53 ¢ 485.00 2,054.1 ¢
Januaans x laleudu x lainanidio Bs x laleBinumsns 4.44 d 428.45 1,1275d
F-test * ns *
Mean 7.05 567.35 2,211.65
CV (%) 19.84 21.26 25.65
U 2563 Ax B
UeUannlsa x dUA x ﬂqm%a Bs x Tadumuiuwugii 8.46 a 600.00 3,624.0 a
Jununans x auiu x Agnide Bs x TatuiRinumsns 583 ¢ 445.00 1,987.5 ¢
Seaonlsn x laleuiu x laingnide Bs x lalsmuuusih 7.47.b 546.06 2,551.2 b
Janunans x lieuiu x lalegnide Bs x lateisinuans 4.04d 413.21 1,017.3 d
F-test * ns *
Mean 553 534.06 2,039.12
CV (%) 17.81 28.15 26.04

a o

wnews  ns Ao Willauuanaiueg 1 livedfynisaia

N o

* fg dAnukana9nupg1eliuadn

o

** G dAnulana19niueg19liuadn

Al 1 Fiiuglsgewdlianuiieniiong 5 Weundwgn a audidetivaiudessne U 60

n. FuggeuINNIIHIsNINTeURUNouUan TinfupgniiugTewiede Bs

eudgn uarsaie Bs n7 30 Tu uarladenmudnsuugi

R

2. uEeg U NN sHIsTliinseuAuneulgn lurqniiugleiiete Bs

U

3
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WO oW oW ow 920N 2N M
8 7 8 9

= v o ga 1 A & A a = o fa v A ~ =
ATNN 2 WINUTUIDDUIBLNULNYTNDEY 5 Lfﬂ@uwaﬁﬂQﬂ 3 ﬂugjﬁ]ﬂwsﬂaj‘ULmﬂﬁiqﬂ U 61

asaa a

n. FugleeeuNNIsUIsNiMseuRunouUan SIufuAgNTINUGTELYD Bs

oudan uasTaenuaiiiseuinunng 30 Tu wagldlenudnsiiuugi

v o

. vugleeunNnssIIsliiniseuRuteulgn luraniusieiiewe Bs

]

feudan lifinssaeuuaisefinduarldadonuisingmsns

fa v A

il 3 Teswdlaifiuiiedfiony 5 Woundsan s Audidefivaudesse U 2562

n. TPOUIMNIINIBNEHIUGTIUaealsn G4 Taudunmseudu dnsagniniuganets
Bs fipuUgn uars1ae Bs N9 30 Tu uagnslddenudnafiuugi
U AsgouNNITUTINITMIRUgIeNunsNT ldfinnseufunsulgn ldagniiiuglemelie

Bs noudan Lifin1ssaude Bs warldalunuiBinunsng
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P a o < a = = [ fa v A IS |
AN 4 VIDDULUBNUNYINDIEY 5 LWE)‘LJ‘MG\?‘UQT’] 3! QTHEJ'J‘UEJWGUEVJUL‘UENTWEJ U 63

n. WauINNTINITNITUTTIUaealsa G5 sruiuniseudu dnsegninugmelte
Bs fiauugn wars1ALe Bs N7 30 Tu uasmslddonudnsfiuugi
2. Y8ounNnsTIsAlITu§Ianuasns Lilinseufiuneudgn Liagniiugteiag

e Bs neudan Lifinssiade Bs warldlunmuBinunsng
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Tasansn1sUsuUgsnugAngedu

Breeding of Chinese Water Convolvulus

weasey Auglyend  niilasiniside

xY 1Y o a

nswaukazAndenaeiuginUdulagdsnaundu adunis U 2561 Ygnnan BCF, uasiugviousd wudn BCF, Amdlud

q

Wen, BCF, Amdludsdag, AndRulull usednlalve  TviRadenunlugnyiangdaus 2.49 - 5.54% uagldunnsineiunig

#0A STAUAZLUUAITINAEAIA 1.00 - 1.56 waghiuanaeiunisana n1svhatevsslsasiatuunalu BC F, Aulud

[

Wed 16.32% BC® F, Auludiing 20.32% ldunndnsfiunisadfiduingedululi dansvianevedsasiatiuvn 16.80%

°o v Aaav o Y

winansiuegsliduddgmeadftudndelng Sennsvhangvedsanaiuvniiiagn 4.96% (a5197 1)

o 3

M19199 1 Msvhanevedlsasaliuend finds BC F, Anvsdulule wasindalne

AUGITUALITRININTINYATIIRS U 2561

, o . ¥ 4 . . . nsianeves
ANEL/A@NINUY wunlugniiane (%) IZAUABKUUNITVIIANY -
TsAsnaing (%)
BC® F, muludidien 4.30 a 1.06 a 16.32 b
BC® F, nuludiiag 554 a 1.56 a 20.32 b
Andedulule 4.53 a 1.07 a 16.80 b
AnUilve 249 a 1.00 a 4.96 a
C.V. (%) 50.5 47.6 435

@

miavlulniinumeisnuamnilaunuliianasiunmeada Aszauteddty 5% 1ne?s DMRT

Ugnnan Juf 2 ganagd w.a. 2560

Ugnviouiuguiud uausu BC F, fiknun1sAnidon uwasdunowy naundusu BC F, lawan  BC'F, 385 n3u

wandesunew IiwaadnTdululi 697 n$u wazwandndalve 1,168 n3u

aa o

Ugnnan BC' F; wazugowd wudt dndslne TAwadenuilugniiaieiian 21.50% llunnaiunisadiadu

BC' F, Amiludilies uag BC'F, muludiia Feuilugniiaiesesadsn Ao 39.20 Uay 35.60% MIEIRY wikand ey

o v v v

sgsiifedAgneadidudndedululd Fatunlugniategean 48.30%

¥

BC* F, wavenUsdulula Tiaedsssiuasiuunisyinanesae 4.08 — 4.40 uazliunnaneany neans we

3

N o

AN UBE 19Nt EN

[ v @

aneadanudnUelng Jevdupvmuumaimenign 3.14 (115199 2) BC* Fy Muludies
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Ataden1sYaeuedlsasIEing1 81.6% BC F, muludiie msviaewes  lsasnafiuei 86.4% wUeanininuedu

q

Tuli Gsmavihanevedlsasnatiuamgan 91.4% uiganindindslne Fanisvianevedsasaliuvaiian 62.9% 15197 2)

M19°99 2 nsvhatevedlsasaliuen dnds BC'F, AnUsululd wasdndalne

AudITeLariALINTNEYRTAanT U 2561

. o . ¥ 4 . JEAUATUUY AT M3vaeves
ANEN/FENUY wunlugnyinang (%) . -
hane Tsasatiuen (%)
oL 39.20 ab
BC* F, Muludien 4.08 b 81.60 b
s 35.60 ab
BC* F, Auludsig 4.25b 86.40 b
Andedululn 48.30b 4.40 b 91.40 b
Antslng 21502 314a 62.90 a
C.V. (%) 38.3 15.4 13.2

T
a a (YK

favlununnsinuseisnesnilouduliunnansiunsans Nszautodinty 5% Lneds DMRT

'
Y o a

Ugnnan Tui 28 dsnay w.a. 2561
U 2562
UgnvieuifugiiinySanasiu BCF, Aikunisdniden ddlrsuunmienesiu 0 uagiugvieus Jui 2 ganey
2561 wansuosu BC' F; waviugwoud wudn viewwud BC' F, 72 viow Winandawan BC*F, 639 n3u viouiugul

L

Anvedululel 36 vieu Tinandnudn 180 n3u wasvieuiugwa dntdlve 36 vieu Tinandnwdn 176 n¥u (31971 3)

M15197 3 wandnwdainys BC' F, Andsdululi uazdndalve

AUEITeuAITALINTINYATHRNS ¥.2562

ANAN/AgNUT IIUIUVBUNUS hwiinuda (n¥u)
BC' F, syAuAZLULNIIVIIaNY O 12 639 (BC' F,)
andedululel 36 180
AnUslne 36 176

Ugnviewitug Tui 2 nanau w.a. 2561

U Y a S 1w Y

wnzdn BC' F, Uannan BC' F, 468 s siugul Andsdululel 468 du uawiiugwe Andlve 468 fu Andiensiu BC*

3 3 3

o

F, niidnwaurluli uagszduazuuumsiatesinan ladu BC F, 6 du Wianadenuiilugnvitanesaus 0.11 - 0.54% ey
ATLUUNTIAIEAA 0.04 - 0.19 uagn1svitaevadlsa snatuuanus 050 - 3.62% wnddululd iAuadeuilugn
ae 0.12% seauazuuunsinaty 0.03 uasmaihatevedsasaiuui 0.38% uaglinunsidviaevedsasaiiuen

vornYdlne (31971 4)
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M19199 4 Msvhatevestsasiainuiinds BC' F, Anveadululi uwasingslne

AUGITELAEIRUINSINYATHAAT U 2562

. o . ¥ 4 . . . nMsianeves
@Nau/mawuq ‘W‘LJ‘WI‘UEQ]ﬂVI’mWEJ (%) EAUATLLUUNITINIANY -
1sAs1aiua17 (%)

BC*F, dudi 1 0.32 0.09 1.75
BC' F, ufi2 0.41 0.13 2.40
BC*F, #uil 3 0.60 0.19 3.62
BC' F, §ufi 4 0.54 0.15 2.87
BC*F, #ufi 5 0.11 0.04 0.50
BC'F, dufl 6 0.37 0.13 2.14
AnUaRulule 0.12 0.03 0.38
AnUslng 0.00 0.00 0.00

Ugnnan Jui 8 anau w.e. 2562

Ugnviouiugiiuusunaeiu BC' F, Akun1sAndansutiengu daviouiug 2 a3a la 50 vieusitugdesiu wiay

fluvgnviouiugAunew naudanowiu BC' F, uaviugrieus s BC* F, THluaeiug uwaswdeiugrious (mensf 5)

M1597 5 wardnwdnints BC Fy dndeduldll wazdindslne

AUGITUALIRILINTINYATHANT U12562

ANEN/AeUS IIUIUVBUNUS Wminén (nn.)
BC'F, fuil 1 50 0.38 = BC' F, 1
BC'F, fuii 2 50 3.01= BC*F, 2
BC'F, #uii 3 50 2.77=BC*F, 3
BC'F, dufl 4 50 3.42 =BC'F, 4
BC'F, §ufi 5 50 4.01=BC*'F; 5
BC*F, #uil 6 50 3.73=BC'F, 6
AnUeulula 84 4.83
wndslne 90 6.68

Ugnviewitug Tuil 17 fueneu uag 25 nanaw n.e. 2562
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T 2563 Uspiliusiugiings BC' F, 5 anesiug Téun BC* F, anevusil 1, BC F, anewuddl 2, BC* F, anevfugi

3, BC* F; aneniug 4 uag BC' F, anedugi 5 Siuduiugilssudiou 3 wug lawn fndedunugidns 1 indeululs

wazdngalne

1. NaNES

HaNENT Ugngauds Ands BC'F, W 5 anefug uwaviugiSeuiiiou 3 Wug laun Andeduiudnidng 1
Ansdululel wasdintslne TeaAenandnsi 3,395 Alansusiels luunnsnsfumaadafulgnaguu dddnandnsiu
2,827 Alansumals

ARABNANARTI 2 09 WU ANt BCY F, e 5 aneiug uasiusieudios 3 wud  Winandnsa
liunnaneiun1eaia naname BC! F, W5 aneug THaNARTILAINA 2,952 - 3,208 AlanSusiels wazugSeuLiey

Taun Andeduiugians 1 Andedululi wasdndslne Tinandnsin 3,160 3,071 uay 3,298 Alandusials mua1iu

(miwﬁ 6)

M99 6 wandnsw (Nn./13) veadnda BC! F; uwaviiugilSeuiieu

AugITeuazITRINTNYATAINS U 2563

ﬂ'mau/maﬁuﬁ: Ugngues Ugngaslu lade”
BC* F; anewugil 1 3,328 2,860 3,094 a
BC' F, aneiu sjﬁ 2 3,455 2,792 3,123 a
BC* F, anewiugi 3 3,085 2,818 2,952 a
BC* F; anesiugil 4 3,358 2,605 2,982 a
BC" F, aneiusii 5 3,452 2,963 3,208 a
Ingeduiugiang 1 3,352 2,967 3,160 a
ingedulule 3,236 2,906 3,071 a
Angslne 3,889 2,706 3,298 a
\ade” 3,395 2,827 a
CV. =125%

a

Y favfinnudednusiuiiouiuliunndnatiuniead Asesutidifay 5% tne3s DMRT

Ugnaauas Tuil 1 wwieu w.a. 2563

Ugnqaru Jufl 1 nsngiau w.a. 2563

v fa

Handnf Ugngaueas dnds BC* Fs 119 5 aneviug uasiugiuSeuiiiou laun dndduiugidng 1 dndedulula

q q

a

Auvanganu Felinanann 2,333 Alany

U U

waginyalne IAaaonanani 2,742 Alansudols luuansafumsadan
sols
ARRENANENR 2 g9 WU anewug BC! F, angiugn 5 Minandndigean 2,780 Alansusials uansaiuegns

S o o W

fudtyiu aneiug BC' F; aneiugh 3 Winandndsinan 2,361 Alansudels wiliwanseiunsadifduanesiug BC*

q
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F, @efiugn 1, BC' F; anewugh 2, BC* F; aneitudhl 4 uasiugiuSouiiou SuiugiSeudiou taun fndeduiug

q q q q q q

#Ans 1 Andedululi wasdingslne Winanded 2,739 2,457 uay 2,406 Alandusiols mua1du (15199 7)

M990 7 wanded (nn./13) vesinds BC' F; wagiiugiuTeuiigy

AUEITBUALITRILINTINYATHINS U 2563

ANE/aeug Uangauas Uangmslu \nde”

BC'Fs mawuﬁjﬁ 1 2,662 2,288 2,475 ab
BC* F; angiiugil 2 2,764 2,233 2,499 ab
BC* F; anuwugil 3 2,468 2,255 2,361 b
BC" F, aneiusii 4 2,911 2,258 2,584 ab
BC* F; anuwugil 5 2,992 2,568 2,780 a
InYeduiugiansg 1 2,901 2,571 2,739 ab
indaRululn 2,589 2,324 2,457 ab
AnUalne 2,647 2,165 2,406 ab
\ade" 2,742 a 2,333 a

CV. =11.4%

a

Y gauiimnudnesnusimioutuliunansneiunieadn Asedutdday 5% lae s DMRT

Ugnaauas Jui 1 wwigu w.ea. 2563

Ugnganu Fuit 1 NINGHIAN W.A. 2563

2. M5YNa8v89lsATIA@TNY

Ugngauas linunmsihanevedsasiaiuei uilgnggeu nunisiateveslsasialinet dndiululs

a

Tanadeiuillugninansdiian 0.20% liuansnsfumeadiftu BC F, aeudf 4 Auilugnihanssesasan 0.55%

'
v o o v o v o = A

wikANF el T d AN atANUAPTIILTLENINT 1 Fai uﬂummmaaaam 3.03%

o

AlLRdyTEAUAZIELNITINa1e wudl AnUedululi dszduazuuunisiatenian 0.04 luwnnd1aiunig

aa ¢ = a

afAfu BC" F, a5 e #iug Badlseiumzuuunsiaadiu 0.13 - 0.27 uazinUdlve Sszduasiuunisvians 0.13

'
o LY a W

wakanaaiueg1lited Ayneediftuin Usluiugindns 1 FallszAuaziuunsinaiegeen 0.33

a ' v Y

Anaden1TviateveslsaTainey wudt Andedululd Invsviateveddsanaiuviiign 0.50% L

]

a

waNANAUNEdRAU BC' F; 5 @teug daiin1svinatevedlsasialiuvnines 1.53 - 3.22% wasdnuslne 3aiin1g

q

o

Matevedlsasiaiuwn 1.14% waunnaneiuegeldedn

o av o o

ayneadAduinUauiugiagns 1 Fadinmsviansvedlsas

atluvgedn 7.00% (M157199 8 Uagnwi 1)
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M15°99 8 Mavhaevedlsasainniings BC' F; waviugiuSeuiiiey

AUGITUALIRLINTINYATAINT gauu U 2563

¥

Awan/aenug  wunlugnyiaie (%)  seduezkuunsiiate  mshanevedlsasiatiuunl (%)

BC* F; anowugil 1 1.66 ab 0.27 ab 1.70 ab
BC" F, anefusii 2 0.74 ab 0.16 ab 2.71 ab
BC" F, aneifusii 3 1.29 ab 0.24 ab 3.22 ab
BC" F, aneusii 4 0.55 a 0.14 ab 153 ab
BC* F; anuwugil 5 0.75 ab 0.13 ab 2.56 ab
AnUeAuiugnans 1 3.03b 033b 7.00 b
andedulule 020 a 0.04 a 0.50a
AnUalne 0.84 ab 0.13 ab 1.14ab
C.V. (%) 65.4 60.5 585

falutnfiinumgsnwsmilouduliunnaeiunised Nszdutudif 5% 1ne75 DMRT

Ugnganu Fuit 1 nIngIAN 2563

o o

nsUSuUsaiuglaeBuaundu dvef Ao andaiuudasiunisAnfeniiug Wugnaundu dnsusudmsauiu

o LY

Wugnowyl Feuanluwlaaieniu mswaundu vgmaenass laiusnaunduniidnvasvesiugrowinduuuls {Uu

]

Wnseysndanwaziugnssudn Wlinsmagulniisty [Wulsslesddmiunisansduanizvesiivslanidlugia

£

Snulanils W1un1seandIuLUUAiNg (introgressive hybridization) (Acquaah, 2012) f4eidy e ldwmuigiunis

'
o A o o

Andendnuasmalinaiuiifidnuasmainanisasiugnssuas sglsinnu awnsaliluananiemune

Y o 6

(molecular marker) FafndandnyaznisUsuials anwasiiulnddduwa (linkage gene) fnunanughn Wug

q

TninldenaldfAndnmiugsuasnninin msfdadnvugses THaauin (Acquaah, 2012)

& a o v v i .:4' v oA d
N1INAFDIU NANGANNYIALAININNIAN U LUBININUZNOALAY LABULNEIBY 2563 Ugngaru LAy

n3NYIAN 2563 fanuivTinauaurudivsiagHus NN Igouas Jursnzauiunsidwhatevedsasaiuunimn

[

srevMaRsyiule ilinandnlugarulasuanuidemeninnitgauds nsusuuseiudlaedSnaundu d9ef fe an

o 9 s 1 |

FuruwdadlunisAndeniug ugnaundu In1susudmSeuduiugneus Fegnluwdasdediu mMswaundu i

q

v Ao

wanenss lanugnaunauniidnuuzyemiugowindufiuanle 1uisn1seysnvdnuaeiugnssuiy ldfinnssudulng
ety Wulsylevddmsunisaneduenzvesiveiinvialudaivdnaiinnils funisuaudiuuuuning (introgressive

hybridization) (Acquaah, 2012) fideide fAe ldunzAunisAndenanvasnUsnuiuisnisnwunsiuwnd

gnsmiugnssuas egelsfiny ansaldluananiewmune (molecular marker) Faednidondnuaeniausuiald
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'
a

anvausialndfisuuss (inkage gene) Antnanniughy siugluinlaenslifinimiugiuaaduunnin nsmdndnvae

q

pog THa1un (Acquaah, 2012)

AL AwALugnvinany (36 ML AuAlugnyinaa (36)

O O 1 1-5

FILWEATlU (dorsal) Fauraalu ventraly Hrunsalu dirudaslu
N U
= = = P
ATLLIL AudAlugnvinene (96) AL wuﬂuqnw-naﬂa (%6)
=2 6-10 3 1l 26
PN

Hrundalu Fnnfimalu Al Furipaly
A J
AU FHuMugniinnne (96) T A AuAlugnvitanea (96) .
a 21-30 N \ Y5 31-100

Frunfadlu Anndatu Aruiealu
q D

=] o a ° o Yo
AN 1 mjuiiﬂi’]aumnmmEJSL‘UB\IﬂUWu

n. seAuazkuY 0 = fuilulignyiany

. sgauAzuY 1 = funlugnihane 1-5 %

1Y

A. SEAUAZLIY 2 = fuilugnyinany 6-10 %

1Y

A, seAuAzLuY 3 = fiudlugniiang 11-20 %

o

3. syAuaviul 4 = funlugniiane 21-30 %

1Y

2. syAuAziUY 5 = funlugniane 31-100 %
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