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ABSTRACT

Hybridization of okra yellow vein mosaic disease (YVMD) resistant and export
standard fruit quality from India and Japan 50 hybrids. Then the selection procedures were
conducted in a disease outbreak field by growing selected lines and susceptible cultivar
(PC.03) in a 2:1 ratio with pedigree selection during 2016-2018 at the Kanchanaburi
Agriculture Research and Development Center. The progenies showed segregation
characteristics in early generations but they became more stable after successive rounds
of selection. In the F6 generation, 7 promising lines. The comparison of okra promising
lines resistant to YVMD used a randomized complete block design 3 replications, 10
lines/varities : KC6201 KC6202 KC6203 KC6204 KC6205 KC6206 and KC6207 comparison
with Phichit 1 (recommended variety), Belle (commercial variety) and PC.03 (susceptible
cultivar) were conducted at Kanchanaburi Agricultural Research and Development Center
tested 2 times during 2019-2020. It was found that all lines were resistant to YYMD except
KC6202 suffered 0.75 %, while PC.03 suffered 96.80 % infection by YVMD. The okra yields
were different when planted at each season KC6203 gave yield of 3,069 kg/rai that was
yield higher than Belle and Phichit 1 (2,591 and 2,561 kg/rai respectively) and KC6203 gave
standard yield fruit for export of 2,375 keg/rai that was higher than Belle and Phichit 1
(2,212 and 1,459 keg/rai respectively). It also had plant medium height, frequent stalk, fast
flowering, with fruit having straight pod, green pod and downy pubescence which allow easy

fruit harvest and were tolerant to lodging. In the process of requesting to certify the variety.

Keywords : okra, breeding, virus disease, yield



AL
nsuiREULTea (Abelmoschus esculentus L. Moench) Juitsindseandididaues
Ussialnednuianils fnaransimdnegivsemadiu dslundazdiininindnie 95 wWosidud
fislugUilnanvieunifu uazududs UssindlnedidefimgugnnisifoudernnfisUssma 3,797
15 wandniads 1,308 Alandudold Hufivgndrulvgjeglunianarsuazasfumn léud Souda

a

8190189 ANTIUYT UATUTU NMYIUYT waeswys UseinadudadAgylunisdeesn lown AEUTWE
wazdu (@nauAsegnanIsinens, 2564)

nsuannszisudsmuiygmlufuniminegiave Mlkdnandnlifismesioni
ABIN1TVRINAINATRRN taBlan1zn13IEUInveAn iy vinlviinsldarsiaiidesiuidndngiey
NN FnsranvasiivanAlunandaiiuaingu sasdagninisssuinvestsadulumaes
Faurl 2538 derflosnaufisiogdu vrlvnandndviinmanawuasiinddimdowdolondalalls
AuAWANNLNASEIUTnaaduiivun msldiusiunulfaduisvilaifiussansaimlunis
AuANAAALsA (Khetarpal et al., 1998; Lecoq et al., 2004; Kang et al., 2005) F38n15uwUS
nsvReudsanUsanmduiefidunulsadulumdes (yellow vein mosaic disease : YVMD)
ogsaidloaiioltugnmaunuiugdu

Isavdulumdeninannhifasmadulumies (Yellow vein mosaic virus) aglunguiadiil
(eeminivirus group) LLasasﬂuaqa Begomovirus a'WEJVlamI'iﬂIWEJLme%GUﬂEn’sﬁU (Bemisia tabaci Genn.)
uiliifinredeisnauarldindomandn Wonsuilsudsfinitessuansennts luss duluiia
wides saawdes Tuuazsendhuse Hnifufindes SAndevusndusiundrasiionnissunse fuide
wAseunsu Aedndosuaslianysal (wIeWuduasany, 2543 ; Adthalungrong et al,, 2011;
Mukhopadhyay, 2011) Tuutasiifimsssuiasuussanansanuduialsaldfousiony 18 Sumdaan
(Adthalungrong et al, 2011) Fafendesfuuszrnsusaniivnegy lnsewizegsdslugrsanm
91MAfoUgu (Mukhopadhyay, 2011) lsardulumdesansaifalfnaenszeznamsaiyiiulaves
nswReuden Vilranannauiouidenanas 938 83.6 uax 493 Wosidus Wefnded 35 50 uax 65
Tunaslgn Amaeu (Sastry and Singh, 1975)

nasdmnaineas Iauddylunsidowssimuiuddumulsadulumdesndued
2543 uilsdlagtiu Weudtymmafslsadulumies Tafinmsduiumsuiulssiugnsstouden
Uszauannudnfaauldnisusesiusuuniile Wusiidng 1 (S1ue uazaniz, 2505) usladanng
duluwdesusazanuiiinnuaansolunisieliinlsauanaieiu (Tuiiey wazdwae, 2553) uay
naneiiugesihliugiumulsaseuteas Jedpslimaiamniusiunusgisasiiiae nauny

9

gy wasiinanuiuadlusuiiug



L4 ad
uUnInULALISNS
¢
aunse
& o X A Ay v = v sw A a o o evY
1. siaaiusnssRgudmammulsadulumaes aeiugAntonanduse 13 a1eiug laua
L09 L10 L11 M13 M14 M15 M16 M17 N18 N19 N20 N21 uae 022 fuaneiugdnidendislnaunmilnmse
FNUINASEUAIDBNAN YL 7 eneiug leiwn KO1 K02 KO3 K04 K05 K06 waie KOT 5auvisdu 20 anemiug
2. waaiugnszeulgaeiugindonfiduniuselsadulumiossiuau 7 aewug
lAwA KC6201 KC6202 KC6203 KC6204 KC6205 KC6206 way KC6207 wugiuSauiiiay lawn
Belle (11ugn15A1) WANS1 (WudHuz) Wag W3.03 (Hugeauws)
3. Yomanyadd uavleinilans 15-15-15
4. answnilUosiundauuas laun chlorfluazuron 5% EC fipronil 5% SC carbosulfan 25% ST
buprofezin 40% SC Wag imidacloprid 10% SL
5. LATDINUAN AT VUL UG
¢ o [ £% < d‘ a Y 7 o £%
6. gunsaldmsuina ey unemandn Wiua Wi lWussin 91 n3slng waspensn
7. gunsalinvuaviinaziden (Vernier Calipers) wagiAsastauinuuuailnes
B3
o a ¥ v o v A v 6 = v 6 :.’/ U v 6 .
A UM IHER LS Andeniiug uasSsuiguiugmansuumeumsuSulsaiug (Figure 1)
1. naud gz Rsulenaunlsadulumaes aeiugAnienanBuiy 13 aneiug
fuaneiugAndenidinanmilnaswnuunsgiudeenangUu 7 aeiug SIuvEuIuIm 20 aeiug
ensvim 50 e ALdiun1sty 2558
2. MIAARENILG NauLNSARE aNuUAUUsE IR (pedigree selection) UgnAnidannssleulen
& ' 1 v v & Y] < [y ] o (Y] ¥ ] a
ANNELTIVINA 50 Aas S UG WR.03 (ugaaue) Wuuwmdnsdu 2:1 dwiuldilseuiieunsiinlse
ey ilsadlmsssumaensuUasiaden (Figure 2) AdiumsnaudITeuaeiauINManensnanys
el 25592561 Andendai 1-6 nedndenduiliulsauazila nuazynimainunsna Jnilnanm
! (Y < < £% o a oA
FNUINATIIUNNTASEBN HENFLDY LA USIAALeNAY Aniumsseyringl 2559-2561
3. MISeuiiguiug
3.1 Nusumvnassuugaluvisnauy saldau 3 91 dwinaes Wud navdsudeiidaden 7
aneig lawn KC6201 KC6202 KC6203 KC6204 KC6205 KC6206 waw KC6207 SasfiuiiuganumusSsudiey
19U Belle (M3A1) uaw WNans 1 druiugeewaSaudiou laun wa.03 smsEu 10 eneviug/Mug awtiuns
2 AUTITLMNARNMINYISMYALUS 2 gauan sewindl 2562-2563
3.2 MIwsEuUamanes wTeuuladgasnnn 2.25 x 6.00 MINLAT 313U 30 LA n3ey
VulagdlsravhaInaiu 0.75 RS S88er1eseninedu 0.50 wns sesnunguaedenansnst 1,500
Alansusiels wazdodns 15-15-15 631 40 Alansusials vieaawdeiuddnuiu 4 wWanseviau uazaeu
¥ X v o Y - v v Ao v O Y o
wenFunsz e Ui 2 dusiovia Weengld 21 Tu I9nnusunmun 72 dusiewdad



3.3 mapuainw e wasiiaue Talegns 15-15-15 §n91 50 Alanusiols lnowidld 2
a3 ldnSausvdsnvsenudenseisudendonls 21 fu uadldaSsiiaedieiueanaen Tnelseseu
ysajudmsuiunay Wansiefimstestuindadagiiv Wonumsszun

3.4 nsUuiindeya

1) Toyansiasaiule oA Anwgy Suaenuiy

2) HAWER UarIRUTENOUNAKER
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Woesdudmaiialsa = TuusuAalsA x 100
FIWIUAUNINAUA
Year Breeding program Location/(Plot)
2015 Hybridization ok okra from Kanchanaburi Agriculture Research
India and Japan and Development Center (1)

(50 hybrids)

!

2016-2018 Growing selected lines with Kanchanaburi Agriculture Research
pedigree selection. and Development Center (1)
(7 lines)

v

2019-2020 | Comparison of okra promising lines resistant | Kanchanaburi Agriculture Research
to YVMD. with RCBD. 3 replications and Development Center (1)
(7 lines + 3 varieties)

!

2021-2023 Propose to certify variety (KC6203)

Figure 1 Flow Chart of breeding program hybrid okra



Susceptible cultivar (PC.03)

Figure 2 Plot plan, planting and selection of okra varieties.
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Table 1 Selection of okra lines F2-F6 for yellow vein mosaic disease resistance with export fruit quality

during 2016-2018 at Kanchanaburi Agricultural Research and Development Center

F2 F3 Fg F5 Fé
Y\(/OZ)D Progeny Selected Progeny Selected Progeny Selected Progeny Selected Progeny Selected
(ines)  (lines) (ines)  (lines) (ines)  (lines) (lines) (lines) (ines)  (lines)

51-100 28 2 0 0 6 0 0 0 5 0
41-50 3 1 0 0 1 0 0 0 1 0
31-40 4 3 0 0 1 0 0 0 3 0
21-30 6 6 0 0 7 1 0 0 3 0
11-20 5 5 6 0 7 1 0 0 0 0

0-10 4 4 56 18 38 16 60 15 33 7
Total 50 21 62 18 60 18 60 15 45 7

Table 2 Characteristics of seven promising lines of selected F6 okra, planted and evaluated during

May-August, 2018 at Kanchanaburi Research and Development Center

Day to fiowering  YVMD Number

1 Plant Fruit characteristics
Lines/Variety (DAS) of hight
Early 50 % (%) branches Color  Pubescence Pod
KC5902-1-1-4-3-1 71 78 100 2 Medium  Green Downy Wide
KC5915-2-18-15-20-10 53 56 100 3 Medium  Green Downy Long
KC5929-3-30-24-32-27 39 39 100 2 Medium  Green Downy Long
KC5930-2-31-28-38-31 33 35 100 2 Medium  Green Downy Long
KC5932-2-38-35-42-37 42 43 100 2 Medium  Green Downy Long
KC5944-2-54-44-46-38 42 42 100 2 Medium  Green Downy Long
KC5950-1-60-55-52-40 37 39 100 2 Medium  Green Downy Long
PC.03 41 a4 0 0 Short  Yellow Downy Long

Y pas: Day after sowing.
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Table 3 Vegetative growth of okra 10 lines/varieties in a field trail at Kanchanaburi Research
and Development Center during 2019-2020

Day to flowering 50% (DAY)

Hight plant 60 DAY (cm)

Lines/Varieties

Jun.-Sep.2019  Apr.-Aug.2020  Average Jun.-Sep.2019  Apr.-Aug.2020  Average

KC6201 70.00 e 75.67 ¢ 72.8 97.81 bc 84.93 abc 91.37
KC6202 56.00 d 55.00 b 555 1416 a 82.07 bc 111.8
KC6203 39.00 b 48.67 ab 43.8 104.1 bc 102.2 abc 103.2
KC6204 3533 a 38.00 a 36.7 118.9 ab 110.6 abc 114.8
KC6205 39.00 b 48.33 ab a3.7 104.2 bc 101.5 abc 102.8
KC6206 39.00 b 47.00 ab 43.0 1371 a 1155 ab 126.3
KC6207 38.00 ab 47.67 ab 42.8 104.4 bc 111.4 abc 107.9
Phichit 1 39.67b 49.00 ab 44.3 1425 a 118.4 a 130.5

Belle 39.33 b 5233 b 45.8 1357 a 82.83 bc 109.3

PC.03 50.33 ¢ 57.67b 54.0 79.28 ¢ 80.06 ¢ 79.67

V% 20.35 20.90 - 12.69 17.58 -

Means in the same column followed by the same letter are not significantly different at the 95% (P>0.05) level by DMRT

Table 4 Yellow vein mosaic disease (YVMD) of okra 10 lines/varieties in a field trail at Kanchanaburi

Research and Development Center during 2019-2020

Yellow vein mosaic disease (%)

Lines/Variety
Jun.-Sep.2019  Apr.-Aug.2020  Average

KC6201 O0a Oa 0.00
KC6202 Oa 150 a 0.75
KC6203 Oa Oa 0.00
KC6204 Oa Oa 0.00
KC6205 Oa Oa 0.00
KC6206 Oa Oa 0.00
KC6207 Oa Oa 0.00
Phichit 1 7098 b 89.40 c 80.19

Belle 16.41 a 1580 b 16.11

PC.03 100 b 93.6 C 96.80

V% 15.99 7.4 -

Means in the same column followed by the same letter are not significantly different at the 95% (P>0.05) level by DMRT
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Table 5 The comparison yield of okra 10 lines/varieties in a field trail at Kanchanaburi

Research and Development Center during 2019-2020

Lines/Variety Yield (kg/rai) Standard yield (kg/rai)
Jun.-Sep.2019  Apr.-Aug.2020 Average Jun.-Sep.2019  Apr.-Aug.2020 Average
KC6201 1,24598 d 243.10d 744.54 952.30d 17450 e 563.40
KC6202 281951 ab 2,568.44 ab 2,693.98 2,175.68 ab 1,971.73 ab 2,073.71
KC6203 3,141.16 a 2,996.43 a 3,068.80 2,396.10 ab 235340 a 2,374.75
KC6204 2,612.48 abc 276532 ab 2,688.90 1,748.92 abc 1,757.65 bc 1,753.29
KC6205 1,751.43 cd 1,941.68 bc 1,846.56 1,351.65 cd 1,510.14 bc 1,430.90
KC6206 244371 abc 249354 abc  2,468.63 1,826.10 abc 1,504.97 bc 1,665.54
KC6207 2,050.33 bcd 1.728.06 c 2,050.33 1,562.81 bcd 1,325.20 ¢ 1,444.01
Phichit 1 2,639.08 abc 248226 abc  2,560.67 223797 ab 679.14d 1458.555
Belle 2,578.21 abc 2,604.47 ab 2,591.34 2,159.20 ab 2,265.70 a 2,212.45
PC.03 1,852.36 cd 94490d 1,398.63 8l.77e 196.12 e 138.945
V% 20.35 209 - 23.88 19.6 -

Means in the same column followed by the same letter are not significantly different at the 95% (P>0.05) level by DMRT

Figure 3 Phichitl Belle and PC.03 showed disease symptoms of YVMD comparison with
KC6203 was resistant to YVMD of the growth period in the field



Figure 4 Characteristic of okra KC6203
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