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Inheritance of resistance to pepper yellow leaf curl virus (PepYLCV) in hot
pepper (Capsicum annuum L.)
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unAnga: YeyanuaNnsatunisaienendnuaniugnssusumuselsalafaluviniviesnsn (Pepper yellow leaf
curl virus, PepYLCV) fiannsddnyensianniusfidunusiolsell msdnwifamneifiofinwauaiusalunis
ﬁ?ﬂ%@mﬁﬂ‘lﬁmz%’]JWU'U:ﬂiiJJﬂ’J”IEJG’huVHUGiE)L%EJ PepYLCV Tutszwnswdn 2 guay (101/203 uag 103/203) fiunannuvas
AMUFIUNIULANANSTY A8 Tiwari (101) Waz PSP-11 (102) waufuwuswindidanwaus An1anisinunsuss suuese
PepYLCV (YTP18; 203) Ingasneusewns 6 Usewns loun Py, Py, Fy, Fp, BC,P; ke BC,P, Uanvadau 2 g Kan15iinsey
Aade lugnaw 101/203 wudvdnavesduiimuauanudummudunuuuanasan x wuut 3 h2, dwts 2 gq uagauay
dreBunaneg visnavesBumunumanAnuLuy Vinavau x vinaau 3 b2, dv 2 09 uarBvswavesBumunudnuns
Usinaansuadleduesdiduuuuty x wuutn lugguas d h?) addugauds dalunSnenay 103/203 nudvsnavesdu
dumuduiuuuanagan x vinagay wagdl b2, s 2 09 wazmuaudeBundnfiduuidu 1 ¢ SvswavesBunandnidu
wUUT X wuut 8 B, gerk 2 0g uasBvBnamuaudnuaratsueUlsTuosddunuuty x kot Tugguds wasdl b, g

a

Tugae onndnwaenanfnuazansuaulegussdauaumeduvanss aeulunsWauniugnsnliinuniuse PepYLCV

o Ao

WAL NYULNNNITNENTNNIINIT Mo AR BNLUUTUTNNUSEIR LasNaunau

mdfy: Anafeserinetagy; Jinlulda; Lsalasaluminmdendn; winiugaumiu

ABSTRACT: The inheritance information of Pepper yellow leaf curl virus (PepYLCV) is very important to improve
the resistance to PepYLCV in hot pepper. The objective of this study was to investigate the inheritance of PepYLCV
resistance Two crosses (101/203 and 103/203) derived from different genetic resistance resources, Tiwari (101) and
PSP-11 (103). ‘203’ or YTP18" had good agronomic characteristics, but it is susceptible to the PepYLCV. Six
populations (P, P,, F, F,, BC,P;, and BC,P,) were produced and evaluated under two seasons. Using the generation
mean analysis for disease resistance of the first cross (101/203), additive x dominance was the main effect, their
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narrow sense heritability was low and X? test indicated that their gene segregation was not fitted for one gene
controlling. The gene segregations of their progenies were controlled by polygenic genes for both seasons.
Meanwhile, additive x additive was the gene effect for fruit yield and its narrow sense heritability was low in both
seasons. In addition, dominance x dominance was the main effect for capsaicinoids content, and its narrow sense
heritability was high in dry season. For the generation mean analysis for disease resistance of the second cross of
hot pepper (103/203), additive x additive was the main effect, its narrow sense heritability was lowsl and X2 test
indicated their gene segregation was fitted for one gene controlling. Meanwhile, dominance x dominance was the
gene effect for fruit yield and its narrow sense heritability was high. Additionally, dominance x dominance was the
main effect for capsaicinoids content in dry season, and its narrow sense heritability was high in rainy season. Due
to their polygenic genes controlling in fruit yield and capsaicinoids traits, the pedigree and backcross can be utilized
for hot pepper breeding to increase the resistant to PepYLCV and good agronomic traits.

Keywords: generation mean analysis; Begomovirus, PepYLCV; hot pepper; resistant varieties
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gﬂﬁmﬂsﬁﬂidwﬁﬁﬂugﬂw%ﬂam WinuHe sadndnsaiang 4 venanigadinstharsdalunin unlduselevilugnu
o WsLilequn uarenamnTIue (4780, 2557) aﬁmlsﬁmuﬁuﬁﬂqﬂw%ﬂ‘uawszLwﬂlmﬂuﬁaf\gﬂ’uamaqmﬂaﬁmLﬂuasm
wn lesetigmvaned 01 giienmaAsy du wds divin enuliashiasevesaneiiug venvniuningadufivii
msvhanevedlsauasuiamanesiin vlideddasaimdauuainasnsseviainsudn thundsmsiivsunaansandig
Tunandn Gan¥ad wasan, 2558) Inelsaiifinuddlsanilafidmanonisudandniolsalasaluninndomsn (Pepper
yellow leaf curl virus) AAnndolialuned Geminivirus 3i7a Begomovirus @analilunsnilanwaevidne 1Wudvdes
vzinmsiasyiulavilidunsnuaszunduy assmnudsmenenananninialan 80-100% (Prakash and Singh, 2006) 1ag

fuuauv1Ie1au (Bemisia tabaci Genn.) Wunvgvedlsalasadluvinmiedluiiy (Chomdej et al., 2012) nsidentdnug

winiduiugamumusielsalisaluminmdeminiluiimmilaiamnsedesiusazmuaunisunsszuiavedlsalaagied
Usyansnw
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nsimiugnsndumubyalivszavanudniadndudessudunndeiugnssufifuagnsiudeyanisaienen
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dnwaENINTUgNIINTeIRU U ULaTNaNAAveIUssrnsHEnTadudeyafiddyuazdndudmsunuusulsotug i
frumulsalafasaridnvaugnianisinunsida lnsianizdeyavesninlungy C annuum L. Feduduiidesnisvesiin

Usudganugiumulifadndiuiuunn wuiawinnwug PBC459, 0937-7618-1117-20, PP0735-5696-1 Way PBC535

q

(C05618) HANUAIUMUABNITIINAN188ISHLURINUARINEALAR (LWASUNS wavAny, 2016) VauENasNEUASUsELEaY

HUSAUNIUTINIY 27 @19iug 1nen1501eMenlliarmeulamIv1egu wudtaeiug IPBC12 danudiuniuselte

]

v
fa v 1

Begomovirus ‘Segunung’ isolate %aw%amaﬁuquwagluﬂdu C. annuum (Ganefianti, 2008) wazdsflvunaassiiviinis
Ussifiuiugiumusioe PepYLCV-TH wuiwiniug Perennial HDV fannadnumusleidelusesu HR (Highly resistant)
Wug Tiwari, PSP-11 uag KR-B (res BW)/NP-46-A flanusumusiedelusedu R (Resistant) (eynddenn, 2561) wonanisad
msﬁmmmaﬁ’uﬁ:w%ﬂﬁﬁmmwia"b%’a Pepper leaf curl virus (PepLCV) laun GKC-29, BS-35 way Bhut Jolokia (Rai et
al, 2014) waznsuasdusEaEeug IPBC10 uay IPBC12 Tignuawiifnuaytifisnunu Begomovirus uifidnuaigns
ASINERTEN (Ganefiant et al.,, 2015)
\Forugnssuiusniniidumusadedinlnyfidnuasnisnisinuasildassiuanudosnisvesmans vl

iAo =

Aean1snsniugniiiddnuaenanisinuasiuazduniusielida dulunis@nwdninavesduainnmsiiazvieiade
5¥1313%993U (generation mean analysis; GMA) n13AwInsnsugnssy waz X2 1uisnsiildnagounazausaadune
ANAINNTIUNTE1ENEANIIRUENTTNAINAUMULTALaEHaNE AL T51891UN1THARIDRNVDITURIUN UM BLTE

Begomovirus Tufigvatsviia egradulunzidomaiunisuanseonvesduiduivvuinazan uazluunsuszvinsnuns
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uansoonuesBuLduLuuUINAzaN wuUTy warURRSdiniusvesiiuuuuinasay x wuuuanazau uagluido TYLCV (Singh
et al., 2015) uaznsAnuugnIsuAMLRUIUTaIWInAeITe Begomovirus TnemsTiaszaadsseninedagunuy
dvsnandnvesBuiumulunuuty wasiujiserduiusvesduwuuuinasan x wuuuanazan Tunquussanns IPBC12 x
UNIB C GTS1 dulunguiszanns IPBCLO x IPBC14 fidvSnandnvasdusnumudusuutn wasliujiseduiusvesduiuy
U1 x WUUTY (Ganefianti et al., 2015) InA1sUsELilUTEAUAINTULIWBLLIATAENT UGN THlUTEAUES (52.52-64.16
Wosifus) Feamnmsssnudsnaruandiiiuinfusiumusiedendu Begomovirus fnrmanvanstusgfuinaie
fugnssuani I uLassdavead s wardmuindnyagauduusedila Begomovirus §nAUALAIY
dominant gene Tugnas FL201 x S-343 (Jindal et al., 2018) wazdi lug ey IPBC12 x UNIB C GTS1 §nAuausiae
polygenic genes waglugnas IPBC10 x IPBC14 gnAjuAslag two recessive genes (Ganefiant et al., 2015) wenaniigsdl
189137 Wug GKC-29, BS-35 wag Bhut Jolokia defiarmsumusierde PepLCV (Rai et al., 2014) uagsiug Perennial
HDV, Tiwari, PSP-11 wag KR-B (res BW)/NP-46-A fifsenumnuiunusede Pepper yellow leaf curl virus-Thailand
(PepYLCV-TH) fidnuaizmnudnumuiignauause recessives gene (adim, 2561) Snsne Ssauanusalunisaneven
Sndnuagynaiugnasutueglusedusifiegs (Ganefiant et al, 2015) uenainiinuidvswavesBuiiniuaudnunssanan
wasUinuaafingnaiuaudieBunated TavinavesBunuuuInasau Luuly uasSuURenduiusvosduisauuuy
(Murthy and Deshpande, 1997; Tempeetikul et al., 2013) Fafunsaassadedilatinnsadreusznns 6 Ussans s1uou
2 e AF3UBuFUATigIuTUsNTTILANANITUINTUS Tiwarl (101) wawiiug PSP-11 (103) Tneifmquszasdiiiofing
mmamwmiumia’1smamé’ﬂwmxmqﬁuqﬂismaﬂé'ﬂwmsmmﬁmmwiaLﬁ?'?al’s%’aiwfﬁﬂmﬁaﬂ,uw%ﬂ (Pepper yellow leaf
curl virus) TagldmAnegianadesenineaiu Aunusnsiugnisy uaznsmBuiimugudnunzeiudiuniu et

Toyauliusglovilunsuiulssiugniniumusielsalfaluminmdeminsely

Bnsinwn
Uszrnsiildlunisinen
AnLdeniugnlvinandngasiianvaganuduniuselsal¥alurinmiomsn 91uu 2 auay 1u1nn1sfnwives

a

ndien (2561) Ao 101/203 waw 103/203 (Figure 1) 14 2 e Sugusifiunarnuvaseufumufiunnstedu (Tiwar:
101; PSP-11: 103) wagwanugiiuanu (YTP18: 203) Fefldnuafismensinuns antuldadiaszanng 6 Useans ae
nugwie (P, waziugud (P, Qﬂmawfhﬁ 1(F), @Jﬂmau%iuﬁ 2 (Fp), gnuaunaumusl (BC,P,) waggnuaundumwe (BC,P,)
mudumeunsiafugsndumuselsaldlurinudemanly Figure 1 wasshnmegou 2 gauan Tutaengiu Weu

NOWAIAL-MAIAY 2561 UALlUTIEAUAT LHOUNOATNIEU WA, 2561 — WWIEU W.A. 2562
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15 F,-hybrids Selected 2 hybrids with
high SCA. from
‘l" < Sangsotkaew et
2 F,-hybrids al{inpress)
Fopulation | Population 11
101(P,) x 203 (P,) 103 (P,) ] x 203 (P,)
L | J L F, J
F.BC, P, ® F.BC, P. FEBC, P, 00 F,BC, P. (FxP.)
b
F:‘ F:‘
| I

GMA season 1
P, P,F,F,BC, P, BC, P,

\lf < Screening

GMA season 2 - Phenotypic
P, P, F, F, BC, P, BC, P, - inoculation
- in field

Figure 1 The schematic improvement of hot pepper resistance to PepYLCV

**: SCA and GMA are, specific combining ability and generation mean analysis, respectively

nsusziiuanuiumusialsalafaluninimiansn
nawdeada PepYLCV wasnaeieuuuasiiviiguuaaaitialada

¥msiiudSunandelata Pepper yellow leaf curl Thailand virus isolate KON-KG5B #edsnsideunsiiidulsaiu
ﬁuw%ﬂﬁuﬁ:éauuammﬁﬂm (Kumar et al., 2009) LLasL?:ENLLaJaw%nmqwuﬁumL%LﬂiwmﬂumuﬁmLLmaqﬁﬁm
Yrevunaf 40 mesh (Gnde, 2555) agatosszazina 2 $ro1gueaunaniivnegy weliwwamivieigulasnan
Felhsaluminvass (Rubinstein and Czosnek, 1997)
mstlgmﬁ}ua PepYLCV

thusasirmeguitusendelialussesiafutoudoslunsdifsumindifidelda eliummgeiuhdouss fudolsa
Tusnmdsadlulud Wunaiuu 24 $2lus LLa”aﬁwLLmaﬂﬁmamquﬁlé’%’uﬁa 17U 1,000 Aqeanse inuassludunan
Win 01y 1 e Awdeulidmiulsiuamuiumnuselsalddluiinmdedunin meldanmlsafou Wuan 48 alug
niiumiy 0.15% ouladauny HiledausamIuIe1gu (Kumar et al, 2009) NUHLMSVARBILUUANALYSA] (completely
randomized design: CRD) Ineguasnysaladunimmnzlilsadou Feflmmminaevestiade Inousasananiidnousiu fefiuandu
Table 1



winues 49 atufl 2: 334-344 (2564)./doi:10.14456/kaj. 2021 xx. 338
Table 1 Number of plants in 101/203 and Number of plants in 103/203 for analyze in CRD
Populations Number of plant in 101/203 Number of plant in 103/203
P, 61 63
P, 69 67
F1 65 64
F, 200 207
BC,P, 130 106
BC,P, 117 118

A1sUsERiIUNSALSA

Jufindeyanmsifalsanndunmiilusseziia 6 a1y nasinnsaienends TneUssliumAzuuLIEAUAINTULS

Msiinlsa viseduIuAuwansd nweluninmaes wazlvipsuuuseAunsiialsa 6 seau (0, 1, 2, 3, 4, 5) ANLIT Rai way

Ay (2014) fafluansly Table 2 wax Figure 2

Table 2 Score for classifying leaf curl disease reactions caused by PepYLCV in Capsicum

Score  Symptom Disease reaction
0  No symptom Immunity
1 0-5% curling, slight yellowing, chlorotic spot or mosaic Highly resistant (HR)
2 6-25% curling, clear yellowing, mosaic, vein yellowing, blistering Resistant (R)
3 26-50% curling puckering and yellowing of leaves and swelling of veins Moderately resistant (MS)
4 51-75% leaf curling and yellowing, plant stunting, and blistering of internodes  Susceptible (S)
5 More than 75% curling and deformed small leaves, stunted plant growth Highly susceptible (HS)

with small flowers and no or small fruit set

Source; Adapted from Rai et al. (2014)

Figure 2 PepYLCV disease symptom (0-5) for evaluation hot pepper

**:0 = Immunity, 1 = 0-5% curling, slight yellowing, chlorotic spot or mosaic, 2 = 6-25% curling, clear yellowing, mosaic, vein yellowing,

blistering, 3 = 26-50% curling puckering and yellowing of leaves and swelling of veins, 4 = 51-75% leaf curling and yellowing, plant

stunting, and blistering of internodes, 5 = More than 75% curling and deformed small leaves, stunted plant growth with small flowers

and no or small fruit set
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nsusziiunananLazaIAUSENIUNANAR

ﬁwnwﬂqnmaauﬂﬁmmﬁ% 6 Uszv1ns 2 guan luanmulameasafiousziiunandnuazesdusenoUNananTiil
Fnanndia lneduiindoya dwinuanandnnesy instudinaun 3 ads InetuiintoyavedusasUssunsnau uaz
Anszrivsunauasuallefuesn mewaila HPLC auidnisaes Collin tagamy (1995)
nsiaseiideya

AATIENANUUUTUTIUVBITEAUVAINTULTINITAALIARINUHUNITNAREIMUY CRD KaILATIE1IANNLUTUTINYEY
nandnwazUSunaasarsuadledussdauununIMnaewuy RCBD warSauifisuaadslngds LSD (Least Significant
Difference) Ineldlusunsuatdiagy Statistix 10
MAasziARasvesUszens

fuudninavesdulasldisves Mather and Jinks (1971) Tneld scaling test it onnaouluinailmuizaulunis
ApTzRevENavedu neunmadeu neld w13dine3sa1n generation mean analysis LazA1 genetic parameters A4 9)

(m,d,h,i,j,0) lenaaeulneds t-test
m =P, + P, + 4F, — 2BC,P, — 2BC,P,
d= ;P —F
h = 6BC,P; + 6BC,P, — F; — 8F, — 2P, — =P,
i = 2BC, P, + 2BC,P, — 4F,
j = 2BC,P; — 2BC,P, — - P, + 2P,
[ = P +P, +4F, — 4BC,P; — 4BC,P,

\ile m #9 AIAINANNTZIING homozygous recessiveness U homozygous dominance

d fe NMIUAAINATEIBULULLIN (additive gene effects)
h #9 ASLARINAUBIBULUUYN (dominance gene effects)
i Ae UisensgnineBuluuuiniuluuuIn (additive x additive interaction)
j Ae Uisensendnsduluuuiniuluudu (additive x dominance interaction)
L Ao UAsesenInadukuuaniukuuyy (dominance x dominance interaction)
N15AATIENINTINUINTTU
msmAnsTignsslagliisnsmeAdasiusnssILUULAUIMLASTES Mather and Jinks (1982) Gsiignadall
h?, = [(VF,-(VBC,P,+VBC,P,)/2)/ VF,] x 100
g K2, e ShsiugnIsuuuuuay
vV fio ﬂ’mJLLUsUiauiuLwias%i;u
A5IATIZNNNTNTZANAVBIANBAIZNSIAAlsAl S luMnIABIWIn luU sz ININaEN
miﬁﬂmmimzmst?]’asumqﬂ%iuﬁ 1, 2 LA NKANNTU 1AgAIUINAINIAEANYIINNITUAAIDBNNIINILATN
(phenotype) uagdoua genotypes lngldndnnsnageun1seadis chi-square Dusmaaeulaes

auyAgIUIIAINIINSEANEMmITlAINUVAaRItuuANA1IInAIIAn TN Ul Ingldans

2 K (Oi_Ei)2
2= Z;,—E

O = observed frequency E = expected frequency
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HAN13ANYILAZIATA]
ARAgvaIUszYIng

nsUssifiunadalsabaluinudemsnluwiasUssrinadune 6 &ani ninmsteveaidiolasuuasmianieigy
NANIINANDINUIT BNSWaveduludnwalzang Fdnw fanuuansafusis 2 99 (Table 3; Figure 3) N13AnwENENA
yesBuiimuauanuiumusielsal3alurinmdemdn Tugnan 101/203 Tdnwasuuuuinasan x WUty (1.1 uag -1.6
AIUAIN) ﬁw‘l’ﬂﬁmax%’ﬁ;u (F, F, BC,P, uag BC,P,) ‘ﬁ‘dﬁf“ﬁEnmmauauam’aL??alﬁaiwﬁﬂmﬁaaw%ﬂius:ﬁuﬁmmu
(R) duluawas 103/203 4 2 99 nudvswavesduilmuaudnuuzaudumuduluuUInasan x vinasan (1.3 uay
1.5 pudsiu) WDundn dawalidnwaranudunuitdienenlud BC,P, Tuussansiiidesnin FJoviliuansufizennis
novauasiailol¥aludnunrdeudigoute nsuansoanvasdninavesBuiiunnsstuty enadlonnandnuurnis
devenmeitugnssunsiumusielsaladlunintu daumainraisusndtsiunusiavendelifauasiusniniiu
uwidsiinuestu venanidmumenunuasesnvesdusumuludeli¥aiila Begomovius TvEwarenBulUINAYAL UaY
WUUYY waedlUfATENENRUSTEMINBUASIUIUILULUINAZAN X UINALEAY WaTLUUTN X bUUTH (Ganefianti et al., 2015)
ﬁqﬁ?uﬁjmauﬁLLmﬂsmﬁ’umﬁ]%LLama”ﬂ‘wmzmméfmmuLLasﬂﬁﬁ'%m‘uaaﬁummuLLmﬂsmﬁ’ulﬁ FannisAnwilsaveuly
wisludniisenunsuaneenvesuiumuduuuninazan nsfadenwuuiuiinUss TRuazmsfadentuuraunauiadums
Aadenifuginumuiivanzes @l wazans, 2560)

SvsnavesBuiimunudnwazrandnanuazUsinuasuaUledussdvesenan 101/203 Tuta 2 gauanidunuuuin
avau x WUUUINazay (327.5 uay 413.0 audwiv) 1unan wazUSunaasuavlsduesd TugarulidvSnavesduwuuuin
avau x WuuuInazay (49,552.1) Wundn daugouds nuduimaasualledused TugorulidvinavesBuwuud x wuy
%11 (-93,678.2) 1undn uazeguan 103/203 13vsnavesduiimuaNdnwENANRAALUUYL X LUUTY (651.5 Way 405.6)
Tusis 2 09 uarUiuuasuadlsduosd TugguunuifiosdvswavesBunuuuinavan (16,114.4) andlunguésdvinavesdu
Amuauuiuuty x wuuta (99,684.6) 1undn Mnranimnaskandliifiuin Svdnanisuansesnvesduiinaunneis
fufloanmundeniinisidsuulas ilosnndnunzdinaridudnvauedauiuna (Quantitative trait) Jsaruausnedy
naee Jsdanalinisuanseenvesanvarinisnevauswanaaiululdazan nwindeu (Zewdie and Bosland, 2000)
ANIINUINTTY

ShsmiugnITILUULALYeS A 101/203 uggrunazanuds Tan H, femuauanadumulsas (Figure 3; Table 4)
(8.33 uay 16.05 wWasidus auadsu) wasdnvaznandasosuilinn h2, o (2.15 way 5.31 wWesiiud audisu) wWuieaty
vaurivFumsuaulsdussdnduiien h?, g (53.30 Wosidus) Tugguis drugnan 103/203 Tuggruuazngués e h?,
fimuguanuduniulsam (0.71 waz 0.62 Wedldud mudiu) uddnuaznanansesuie h, g1 (48.94 uas 44.48
Wosidust auddu) Tuits 2 g suefivTuuasdandude 2, 49 (4091 wWosidus) lugaru (Table 4) FaAdns

1 ' '

WUSNTIG UanaiBumuauisnanannsamevengiugnlfiieuanss viedntovilderrsreuaulneBundnuiioling
Feanunsonanseenanlddousluiaiuusng silfannsodndenléiss fufurdasmiugnsuanansailulddedaaulaly
msfndeniimsdaidentlutiaiulavesnisuuseiug (Nyquist, 1991) annanisnaasuandliliiuin gueau 101/203 4
Snsmiugnssuvestusumulsam (h?, = 0-20 wWesldus) :1nnsAnwIves Ganefiant wazAs (2015) MIdnEonaIsa
vildludigunds o wufedudnuvusvemanan vasfivinumsualledussdannsadmdonldludazuiu q uazdos
Aadenlugquds uazanay 103/203 fidnsniugnssuvesdusumusmannsavildludisunds § variidnvasnandn
ansnsndmdonidludaguiu 1 lu 2 gg iesndadnafugnssuuuuuaugs dsaonndostu Chakrabarty and Aminul
Islam (2017) AisnBedn wandanaseduiinnuainsalunisaenesmaiugnssuiias WesnUinamsuaulsduess

1Y

fA1dnsmiugnasuasdsasnsadadenlalutisudu q uaganuanismeaeseasuauleduesniidadsadugauuuinnii

9 Y
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gauunfasumsdadenninlidarsundledussdgedamnsauiiasdmidenluggru Feinisfnuifiedrofussyin ns
dnevenniaiugnIsuwavegluszauUunans (W, > 20-40 Wesidud) S (h%, = 40-100 Wesidus) dmsuusunuans
uaUle@uesn (Tempeetikul et al.,, 2013)
n1snsEaneflvesdneaznnialsalFalurinmisnsnluuszyinsnsn
iefinnsanAinisnszaeivesdnuuzmsiislsalialuinmdemsn Taedisysunisiinlsn 5 sedu Tneuszidiuan
syduAMuAERsmMEn MuABn158s Ral et al. (2014) dsuandlumisnedl 2 wihil 6 wud1 guau 101/203 luggry
LazQUAMUIININITIF e TUULLazFussuLe lilaenndefudnuuEimuANM Uy 1 ¢ (Fudunmssy
gouno=31) uazhidenndesiudasdumsnszaeimamauiiinuauieBuey 2 4 Easdususunuduseue =
15:1) Fsladulumunguesiuuiaa uansliifiuinisuanseenvesdudiuniuain Tiwari AIUANMEEUNATA (polygenic
genes) dugan 103/203 luggelu wazggvun wui Ussansdasu F, Aldsudusnunuaniiug PsP-11 fimsnszanedh
vosuRuMULazFusauLaaenadosiudn v imUANMEusY 1 ¢ Sasidusuiunususeuleasnndesiudadau
3:1 (162 : 45; 2= 1.147ns uay 153 : 50; X2= 0.015ns) Faduluamngueauina uandvifiuinnisuanioonvesdy
Fumuain PSP-11 f8undniiaugudneiiusiu 1 4 (Table 5) FdlutlagtufienumsfnunnisBuiimuaudnvagei
sumusensiiviatevedsalifaluvinndemsn (leaf curl virus disease) ANUAIUNILAIUANMIBEWAY 1 ¢ (Jindal
et al., 2018) UagdnuwuzAIUAUNIUABITE Begomovirus NAIUANAIBEUABY 2 7 WAz gRAIUANAIEVAETUBNY
(Ganefiant et al., 2015)
Table 3 Estimates of gene effects for disease score of PepYLCV, fruit yield and capsaiciniods contents  Capsicum
annuum in two seasons during rainy season (May to September 2018) and dry season (October 2018 to

March 2019)

5 Disease score 5 Yield 5 Capsaiciniods
Parameter?
rainy dry rainy dry Rainy dry
Cross 1 (101/203)
m 1.6+05"% 28+08" 189.6+46.9" 125.2+43.6" 28,253.4+20,732.0 ™ -18,866.6+21,576.6 ™
d -0.5+0.2"  -0.8+0.2" -13.3+7.6" -20.5+10.7" 24.,330.3+43,74.8" 1,0897.9+1,975.7"
h -0.1+1.4™  -22+19M 436.0+118.3" 687.0+116.4" 84,311.1+56,246.2 ™ 167,636.4+52,935.9™
i 0.6+0.5™  -0.1+0.7™ 327.5+46.3" 413.0+42.3" 49,552.1+20,265.2" 69,422.5+21,485.9™
j -1.1+£0.5"  -1.6+0.6" 298.2+34.6" 329.5+38.5" 28,069.4+18,448.7 " 20,409.4+14,085.5 "
l -0.1+£0.9™ 1.3+1.2™ -29.3+75.3™ -162.4+79.8™ -42,791.7+37,380.7 " -93,678.2+32,432.8"
Cross 11 (103/203)
m 0.8+0.6™ 0.7+0.7™ 590.6+67.5" 384.3+41.7 " 64,320.6+ 14,644.0™ 64,092.6+11,469.9™
d -1.0£0.1"  -1.1+£0.17 150.4+9.04™ -136.6+82 " 16,114.4+3,148.7" 21,592.9+2,803.1"
h 26+15" 32+1.8" -697.4+169.9" -2233+104.4 ™ -37,835.4+36,764.3" -89,841.2+30,396.8™
i 1.3+0.6° 1.5+0.7 -152.2+66.9 78.6+40.9 " 988.4+14,301.5™ -5,733.4+11,122.1 ™
j -0.9+0.5" -1.4+0.6" 162.4+48.3" 151.9+30.8" -8,497.1+11,249.4™ -35,687.4+9,904.9”
l -1.3+1.0™ -1.5+1.2"™ 651.5+107.2" 405.6+69.8 7 37,554.3+23,324.4" 99,684.6+21,339.9™

Y'm = mean, d = sum of additive effects, h = sum of dominance effects, i = Sum of additive x additive epistatic effects, j=sum of

additive x dominance epistatic effects, | = sum of dominance x dominance epistatic effect

*, ** Significant from zero at p<0.05 and p<0.01, respectively
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Population | Population Il

Figure 3 Six populations derived from the cross 101x/203 and 103/203 after infection with whitefly transmission

for 6 weeks
**: Py, Py, BCyPy, and BC,P, means resistant variety, susceptible variety, backcross to resistant variety and backcross to susceptible

variety

Table 4 Heritability for PepYLCV scores, fruit yield and capsaiciniods contents in hot pepper populations

Narrow sense heritability (h?.) (%)

Trait Cross | (101/203) Cross 11 (103/203)

rainy dry rainy dry

PepYLCV score 8.33 16.05 0.71 0.62
Yield 2.15 5.31 48.94 44.48
Capsaiciniods contents 1.42 53.30 40.91 6.46

GEL

fiugnssumusumusielsabidluvinndesmdn Tugnas 101/203 wudvsnavesduiiniuauaradunuduiuy
vanagan x wuutukazd b2, dia 2 gy wasdudnuaziinuaudeBunansg dudvinavesduiirumumandaduiuuun
ava x WUUUINaan uasdlen b, vk 2 g vnufiBvwavesuiimunuuinauasuadlsdussfifuuuuty x uuutiundn
Tugguds uazdlen h?, galugauds Tundneray 103/203 wudnsnavesduiumuuluuuingyay x wuuuinazea uaedl h?,
fvia 2 g uaeiugnITIATIFUYIUgNAUAN B UL 1 ¢ Fadufuvdn dudviwaresBunarAmduuuuti x Uty wasd
A1, gaita 2 gy vaudiBvEnaTinuasUmmasueUlsBuosdiduunt x wuutudundnlugauds uasdan i, gduggplu
o umsanmiugns s umuste PepYLOV uasiidnunmmemanunsiiamsliisandenuuutuiinus 13 videvmssaundu

L DL N A TR TN TULAY S NSRS
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Table 5 Estimates of X2 and their probability based on a monogenic dominance control of PepYLCV resistance in

the two crosses (101/203 and 103/203) six populations

Rainy Dry
Expected ratio! Total Observed X? P Total Observed X? P
number -value number -value
R! S R S
Cross | (101/203)
Py 1:0 61 52 9 - 62 48 9 -
P, 0:1 69 41 28 - 70 34 28 -
F. 1:0 65 57 8 - 64 48 8 -
F, 3:1 200 174 26 15.36 0.00 200 157 26 11.85 0.00
F, 15:1 200 174 26 12.89 0.00 200 157 26 16.75 0.00
BCP, 3:1 135 129 6 30.42 0.00 130 123 7 26.68 0.00
BC,P, 0:1 113 85 28 - - 117 74 28 - -
Cross 11 (103/203)
P 1:0 63 63 0 - 60 58 2 -
P, 0:1 67 27 40 - 65 27 38 -
Fi 1:0 64 49 15 - 66 a4 22 -
F, 3:1 207 162 45 1.15 0.28 203 153 50 0.02 0.90
F, 31 106 97 9 15.41 0.00 105 95 10 13.41 0.00
BC,P, 0:1 118 70 48 - - 121 60 61 -

1: R = resistant (0-2), S = susceptible (3-5)
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