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ANIIOUZMITINA NI HaZMTTINAARINIZVBIANHUSA UYL
Tsauauunsmlualun3n¥ia Capsicum annuum L.

General and specific combining ability for resistance to anthracnose
in chili pepper (Capsicum annuum L.)

Y d 1 = ¢ A 1*
NYINNIY @I Uae qral IAYSINALaaeT

Patcharaporn Suwor' and Suchila Techawongstien'*

undngia: TspuauunIAluainaNEes Colletotrichum spp. '*7{Lﬂuﬂmmzﬁﬁﬁmlummﬁmw?ﬂmqqmlu SN
1um@m@mmmmnm’1 50% m@ﬂa‘uﬂiqwuﬁLﬂuLLuq‘wﬂwuﬂunmmﬁmm mimm@mmmu”mmumL‘flu
mumuwmmmslumiﬂiuﬂmwuﬁwm LW@iﬁ*lmwuﬁmumu‘EmLmvmnwmvm\im?mm mquu@w\uuumi
ﬂﬂiﬂﬂ@uiiﬂu&ﬂ’ﬁ‘mumqwﬂﬂLLZ\]‘Vﬂ’]ﬁ‘QNEIQL@W’P”"]J@\TI‘MLLﬂuLmi‘ﬂIuﬂLLﬂ”@ﬂHm"WNLﬂiﬂﬁﬂ@u%‘iﬂi“’ﬂ’]i‘w
&Any ImﬂL@@nwuﬁummnwmmwmm 3 g mewuﬁwwmumw,l,ﬂmm?ﬂ'ium 4 UG YU NUNNTHANLLIL
North Carolina Mating Design Il (NCII) mmsﬂ@nmmmmnmu 12 graNFaNALiugnews 7 wuﬁ INUKNUNNG
NAARILLLIL (Randomlzed complete block design) RCB ]/IUN 3 sm 18210 B WA LﬂUNﬂWiﬂV]ivﬂvmmmLL@v
WAL A mﬂ@mfﬁmtﬂmm?ﬂiu@ 3 4114 An C. capsici (Cc) way C. acutatum (Ca) WAz C. gloeosporioides (Cg)
mmﬁmi microinjection AMNNNIANEINLN W@ﬂwug 114 uaz 115 mmmu”mimmmm”l,ﬂmmm‘l,u@ﬂwmw
m@r:mmmmmvmummuhLﬂuwuﬁwmmlu@mmm Iummvwwuﬁ 117 mmimuvmimmqmiﬂm Tunsmay
mummﬂmmmumu‘tmLL@uLmiﬂIummmm“mmmuiﬂmﬂuwuﬁmLmiuaﬂwmvmumumLLﬂuLma‘nTum
AIUANTTOUTATIINFURNIEWLAARAN 115/119, 113/118 WAy 114/117 Tumwmlu@nﬁmvmmam Tuanued
NIZENAN 114/1 17slﬂﬂﬁﬂﬂi‘i‘ﬂuwﬂ’]??f)mMQL@W’].,,‘IJEQBJZ\]N@Elﬂ\'iLL@v"ﬂﬂ\‘i"ﬂuﬁﬂLLN@‘V]L@ﬂﬁlﬂlﬂ]ﬂ Ce luszaznanna
1ummmmwmwmwuﬁ 113/119 '1/1u,mm\ama‘mumﬂqm@mimimm@mm@m@ Calus 2 FLEIZNIGNUATBINANTN
AdATY; Colletotrichum spp., Nl ganiug, Ao

ABSTRACT: Anthracnose disease is caused by fungus disease Colletotrichum spp. and resulted significant damage
to pepper, due to yield loss more than 50% of the pepper production. This research was performed to select parental
lines by determining general combining ability (GCA) and specific combining ability (SCA) of yield components
and anthracnose resistance. Four male resistant (R-line) and 3 female marketable (L- line) of Capsicum annuum L.
were crossed in a North Carolina mating design II. The F, seeds of the 12 hybrids and seven parents were planted in
the field in a randomized complete block design with three replications. The mature green and ripe of chili fruits were
harvested and inoculated with 3 Colletotrichum spp.i.e., C. capsici: Cc, C. acutatum: Ca and C. gloeosporioides: Cg
by using microinjection method. The results indicated that the parental lines of 114 and 115 were shown highest of
GCA for fruit yield performance and fruit size. The male of 117 showed low values with anthracnose resistance and
suitable for selected resistant parent. SCA value of yield performance was the high in F hybrids of 115/119, 113/118
and 114/117. Whereas, only 114/117 F hybrid showed high yield and the lowest of anthracnose lesion size to Cc at
red fruit stage. Whereas, only 113/119 hybrid showed lowest to anthracnose response to Ca both chili fruit stages.
Keyword: Colletotrichum acutatum, Breeding and Fungus disease
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928NN (Than et al., 2008) fratu QREESTHER
wugnanliFunusalsauauunsalua Aaduas
nswiidlunsuilaomitiszansnn eendls
AR ﬁﬂwm:mmﬁmmuﬁi@‘ﬂmﬁmuauﬁfmﬁu
naNEALILS (polygenic gene) (Ahmed et al.,
1991; Voorips et al., 2004; Lee et al., 2010) Tng
I LTI TR O SPRNIERNC ANIERTTeT ST e
mﬂ%zﬁr(Pakdeevaporn etal., 2005; Mahasuk et al.,
2009; Kim et al., 2008) FnfaumaIAENLMIL
m'faiimLLfauLmmiuaﬁwuﬁnmﬂuw@mﬁm Capsi-
cum baccatum \iu Wig PBC80, PBC81 waz C.
chinense Jacq. ¥ Wug PBC932 (AVRDC, 1999)
74 Lee et al., (2010) wudnug PBC81 Ny
il anseenTes LN LA ANNNIniENen
WLLLINAZEN LLﬁiw?nﬁﬁﬂuﬂQﬂLﬂuﬁuﬁmiﬁwﬁq
Tandauluejeslualldd C. annuum L. Fannswan
dusgndneatiidszndns C. annuum L. iU C. bac-
catum vida C. chinense Jaca. \emuiiunauny
FenmensInERsianIsnnsA T a Ny
Fumuselsauenunsaluganwinsineatiddia 3
pananadindszautloyunluntsuandnllfnuay
mminLLf’ﬂmﬂcymﬁfmwmﬁmmal,wwzl,gmﬁuéﬂu
"lummwﬂmm%a (embryo rescue) (Yoon et al.,
2006) uﬂﬂmﬂﬁumm%‘ﬁq@nmmﬁﬁm\am?ﬁﬂ‘ﬁ'ﬁ
nssaavangdnEnizifeens Snufecininme
LLﬂﬁuﬁﬁﬁﬁmmaﬂﬁgnmuﬁﬁﬁnwmzﬁ'rﬁ”mqmi
sodutagUszasdresnuneaesaieil ajidne
aussonzlunissanaiall wavanssauznsn
Faiannz sewinensniuglnila LT u LA
Tsauauunsaluganwiniiug PBC 80 uaz PBC
932 AUWTNWUFNIAN

WAKNERT 42 arTUNLAL 3 : (2557).
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mau%’wmwdww@nﬁuﬁuﬂﬁLﬂuﬁuﬁfmiﬁﬂ 3
Wl A8 113, 114 uaz 115 ﬁuw?ﬂﬁuﬁw'faﬁm”mmu
wanunsnlua 4 9ug An 116 (REUFUNIWAINNEN
Wig PBCI32) waz Wug 117, 118 uaz 119 (Nou
FunIuAINNEnug PBC80) Tneldununiseuan
UL North Carolina Mating Design 11 (NCII) 11
QNEAN 12 AraNLaziugnaws 7 Wug Ugnnaaey
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e lugannuiasign 9auNuNImAaedL UL
RCBD 411 3 4 7 8% 10 6 Tutaegarumien
WOHAIAN - AANAN 2556 fnuonitain Aoz
INHATANAAT NPINLIALIUAULNL

msm%'ﬂm%ymmznwﬂgnﬁa

sl"ﬁl,‘%‘ﬂ Colletotrichum spp. A11491 3 4134 Ae
C. acutatum (Ca), C. capsici (Cc) az C. gloeospo-
rioides (Cg) aldday 1 1@Tm@ﬁ1ﬁﬁmmgul,l,i\ﬂu
nsrielan Fannaiaesuasia Funossle e ides
lua11139%a potato dextrose agar (PDA) 11419
waauaeedtleffisyAuAnudndy 5 x 10° gilad
ua. dgnidesananaaa microinjection (AVRDC,
1999) TUNANTN 2 338TN1IGNUATBINANTN (38T
NALEIEN 35 1 LAYEALAY 45 UAIANNADNLNW) 7
Ugnideudatsldlunsesnananiniilddraduia
nanstlaenidandlinielundasudatlng1ieinm
AYOTE 1Y LL@:qwﬂzﬁmwmaﬁn?{fqmmﬁﬁm Tng
INLNUNITNAADILUL completely randomized
design (CRD) 3 ‘%’1“‘] AL 5 WA/IZUZNAURININ

NTUUNNANHUE

TAYANALAR TUIANA (AINNNTIUATAIIN
£1HA) Lasivenea IPEN1IAgNALNANTNN
Fuay 5 HAANNNNIFUNARARATIT 2 LEII
ﬁi’]mﬁlmmuﬁi@:ﬁuﬁﬁq 34
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n19Usziinlsanauungniug Usziluainisisa
7 7 fu vdslgniae Taudsuiliuandnsoizaunn
da X o oo . .
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ALANMATRAL TR ARTRLE
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Least Significant Difference (LSD) I EIG RIETREE
AATNEYNNATE statistic 8 IN1TILATIZIAN
AN3NUNNITFT 1Y LAZANTIIUNNITINGN
l@N1Z MNAT North Carolina Design 11 284 Sim-
monds (1979)
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nupNLlsilnugefigeludnenie uandnredu
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114 Fanruamnsnlunissausanaligefigaly
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Iﬁﬁhmmaumumﬁiﬂimr;"ﬁw’?‘izgmﬁim%@ Calusvely
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na19 miwxmmmﬁl,ﬂuﬁuﬁmLL&J‘ﬁ‘ﬁiﬁ (Sim-
monds, 1979) u@ﬂmﬂ{’fu ﬁqwudﬂﬁumuw
ANHUTHANARNANINALLLUINAZAN (additive)
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A Tannsdiien Awandentayvanaudon Sufes
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(2011) UANAN LN BN ENATBINa LA T
uanalunaaufiaunsnlignlunisandnle v
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Lﬁ@ﬂﬁuﬁfw'fﬁﬂmmﬁuﬂu@u (Nyadanu et al.,
2012)
dwiuanssauznizsanimnnzlugnuanny
91 gnuaNLAazRugIAINLANGNgTueE19HiT
zﬁﬂﬁmﬁlqmmﬁﬁ%\aﬁﬂwm:mmam PNALA v
[Fifr]EJ@LL@Zﬂ’W?[ﬂ@‘U’&uﬂWi‘ﬂL%@LL‘ﬂuLwlfqu’& (Table
3) Ineig 115/119 “lﬁ’ngqﬁz\;miuﬁﬂwmwmﬁm
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ANMESININR Aeide Ca luszaznalen wazse
\de Cg lusraruaung u@nmnﬁuuzﬁ”aﬁuq’
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szezuauAILAzAade Cg luszazualian A
AneL dauiug 113/119 fAnnsmevausIseide
Ca lwhssraznadiuazuauasin lunsuansean
28IQNHAN 115/119 Lﬂu@iﬁﬁﬁﬂﬂmwhmmﬁ”m
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A wFugnuan 113/119 (lAFudusuniuain
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RALAURIAaNITINAlIALALLNINIUAFaTa Ca
ARLAUBIAALALLNINILALAYY 2 FeeEn1TWAYD
HAWIN Tatiusiumuluniniug PBCSO H3enu
1 % =l v = 1 a

d1gnAruANAsEufetuaTEuAuluITE YA DY
2009) Sy-
ukur LAYATY (2013) WUNITLAAIADNUDIEIL

LAZHALASANNANAL (Mahasuk et al.,

v 1 dy = % 1
FNUNIUFAaITe Ca uLULEuARaLAZTNENan

WAKNERT 42 arTUNLAL 3 : (2557).

WLILILONAZANNNNIULILITN LAZNIARIABNTALE
ﬁmmu‘ffiammmﬁmimu%éuﬁwq fardunng
Wmmwuﬁmm‘mmu@uumn‘iu@um\ﬁﬂ@umw
AN Nz IR e T WAAIAUGNITNTBINUT
ANUNU WATIZHENIGNUAYBHANTN (Mongkol-
porn et al., 2010)

Table 1 Analysis of variance for fruit yield and anthracnose resistance in seven varieties of chilli pepper .,

Mean square

Source of variance d.f. Fruit

natural

Anthracnose response (Lesion diameter; mm.)

Yield width length weight infecton Cc G CcR CaG CaR CgG CgR
Replication 2 18882 O 0.16 0.05 29.72 0.14 021 073 081 035 0.73
Female 2 77285* 0.27** 4.31** 8.89* 4253 34  14227*78.85%%94.24**13.14** 4.54**
Male 3 43228 0.27** 32.33** 4.49** 209.98 51.41** 023 8.24* 8.87** 4.96** 2.56*
Female x male 6 15628 0.08** 2.99** 1.92** 168.26 12.83** 2.19** 6.16** 2.53** 6.61** 3.15**
Error 22 20465 0.01 048 0.8 51.27 0.71 023 1.02 054 053 0.72

*** significant difference at P < 0.05 and P < 0.01 levels, respectively.

Table 2 Estimates of GCA effects of parents for fruit yield and anthracnose resistance in seven varieties of

chilli pepper .
Fruit Natural Anthracnose response (Lesion diameter; mm)
Parents

Yield Width Length Weight infection CC-green CC-red Ca-green Ca-red cg-green Cg-red

‘emale parent 113 -91.763 -0.114 0.345 -0.522 -2.023 0500 -0427 -1626 -2196 0.270 -0.591
114 57.125 -0.064 -0.693 -0472 1702 0062 -0810 -1.329 -0.961 -1.156 -0.046

115 34.628 0.178 0.348 0.995 0.321 -0.562  1.237 2955 3157 0.886 0.637

Male parent 116  58.438 0214 2374 0.826 6.365 -1.366  0.003 -0.606 -0.452 0.436 -0.581
117 -83.541 0.053 0.684 0.329 -4.666 -2265 -0.119 -0.820 -1.065 -0.899 -0.099

118 55564 -0.194 -1476 -0.719 -2.621 0483 0225 0.124 0276 -0.292 -0.033

119 -30461 -0.073 -1.581 -0.436 0.923 3.148  -0.109  1.302 1242  0.755 0.713
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Table 3 Estimates of SCA effects of crosses for fruit yield and anthracnose resistance in seven varieties of

chilli pepper .
Fruit Natural Anthracnose response (Lesion diameter; mm)
Crosses
Yield Width Length Weight infection CC-green CC-red Ca-green Ca-red cg-green Cg-red
113/116 33.32 -0.10 -1.31 7.73 9.83 5.77 6.97 8.93 13.47 6.53 10.06

113/117 17520 -0.03 -0.14 6.38 12.74

113/118 3596 0.08 1.43 5.50 7.28
113/119 122.07 0.05 1.85 4.28 0.19
114/116 -115.33 0.08 0.38 6.85 13.90

1141117 26.21 -020 0.16 3.79 6.36
114/118 -112.93 0.10 2.32 4.44 6.64
114/119 -26.71  0.01 3.32 4.49 3.13

115/116 9266 0.02 0.26 5.41 -1.20

115117 4936 022 2.88 6.19 3.44
115/118 -90.39 -0.18 222 3.02 10.80
1151119 -413 -0.06 252 3.23 17.01

5.69 7.89 10.04  14.51 8.01 9.61
2.16 8.12 10.31 12.24 7.02 9.13
0.00 8.34 1241 10.68 5.88 8.45
4.64 9.40 10.11 1125  7.56 9.67

5.70 8.27 9.62 10.87  7.48 9.34

2.83 8.92 1010 11.24 6.54 9.97

3.38 11.21 8.93 11.07 6.78 9.19
8.46 11.06 3.57 9.52 7.40 9.12
9.53 9.80 0.90 8.33 6.00 9.90
9.42 11.03 543 8.88 7.66 10.02

8.77 14.18 9.22 742 10.02 11.85

@91
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