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Kuanfimssdunisrsduiuniuse de Colletotrichum wanealdd msfnwaddl fyauszasdiiieysUssifiuansiug
winfiduyuselsaueuuselua uaziidnuasnansinunsia IngUsedunin 11 aewusi Ifunsaevendufuniu
9NgIUgNIINTIFNeAY 2 umas Aie PBCO32 uay PBCBO shmsussiliudnuaizanusuniuselsaueuunsalualuanm
wesUftRnts Ineugnidle C. capsici uay C. acutatum fiszesnagnun 2 svosfio svesnailo 35 Tu uazszovnaung 45
u vidsnenuiu wiosaUssdiudnunskandn wavosdUsenounandnluanmulas iWisuifleutuiusouse fugfumy
wazugnsiwinas 1 Wug Tugguu wa. 2561 @quisu e Wousanaw) iWefiansandnvazanudunulsasiuiums
TWiandn wui1 win 3 anesiug 16uA aneviug KKU-P11221, KKU-P11235 uag KKU-P11211 Wuaneiusifdnvasnsny
Ko Tnendnaneiug KKU-P11221 uansanudnumuseiiersaosadid i 2 szosnagnun aewus KKU-P11235
wanseuATUURIle C capsici avugnaile uay C acutatum 7l 2 seozkagnun waganewus KKU-P11211 uans
Aruumusedetaesalid fsveznaider uasidnuusdlndiAssiuiusnai deundn 3 aewuddaiy Wuanetus
winfidnenmifsiuauansalunisiumuselse uaznslinandn Suarumngauftasiluianlhdundniug
Fuvuuasiinandniigatusely

ANdAsY: Colletotrichum spp.; Wasldudnisiinlsn; WSNNTAN; SNBUENINITNEAT

ABSTRACT: The anthracnose resistant source was necessary for improvement the good chili varieties resistant to
this severe disease. Previously, the progressive lines were selected with Colletotrichum species resistance gene
combinations. The objective of this study was to evaluate the chili for resistance to anthracnose disease with the
good agronomic traits. In this experiment, the reported 11 progressive lines of chili with different resistant genetic
sources, i.e., PBC932 and PBC80 were inoculated with C. capsici and C. acutatum into the 2 chili fruit stages; green
mature and ripe mature chili fruit at 35 and 45 days after flowering under the laboratory conditions for diseases.
Yield and yield components were evaluated in the field conditions compared with one susceptible, one resistant
varieties and one commercial varieties during rainy season (June-October 2018). Considering on the disease
resistance together with their yield performance, the three lines; KKU-P11221, KKU-P11235, and KKU-P11211 are the
good lines with target traits. The disease response of the KKU-P11221 was resistance to the two Colletotrichum
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species at the two fruit development stages. The KKU-P11235 was resistance to C. capsici at mature green fruit stage
and resistance to C. acutatum at the two fruit development stages, and KKU-P11211 was resistance to the two
Colletotrichum species at mature green fruit stage. All three mentioned lines might be used as the genetic sources
for improving the good chili variety with resistance to this disease thereafter.

Keywords: Colletotrichum spp.; percentage of disease severity; marketable type of chili; agronomic trait
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Figure 1 The schematic procedure of anthracnose disease resistance in chili (Capsicum annuum L.) populations.

* AVRDC = The world vegetable center
** 11,12, and L3 means the elite lines (Yodsonkhem80, Superhot and Jindanil80, respectively), R1 mean the progressive line derived
from PBC932, and R2-R4 means the progressive lines derived from PBC80.

**%y = cross pollination and ® = self-pollination
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Table 1 The reported eleven chili progressive lines for resistance to anthracnose diseases screened with
Colletotrichum capsici and C. acutatum at mature green-fruit and ripe-fruit stages compared with one

susceptible, one resistant, and one commercial varieties during rainy season (June-October 2018)

, Name/ Anthracnose
N?' Progressive Pedigree” disease resistant Original source”
lines code gene (s)”

1 KKU-P11211 Fe (L3//L3/R2) ri KKU, Thailand

2 KKU-P11213 Fe (L3//L3/R2) rl KKU, Thailand

3 KKU-P11214 Fe (L3//L3/R2) ri KKU, Thailand

4 KKU-P11215 Fe (L3/R4) r3 KKU, Thailand

5  KKU-P11216 Fe (L3/R4) rl KKU, Thailand

6 KKU-P11217 Fe (L2//L2/R4) r3 KKU, Thailand

7 KKU-P11221 Fe (L2/R1) r4 KKU, Thailand

8 KKU-P11222 Fe (L1//L1/R4) rd KKU, Thailand

9 KKU-P11228 Fe (L1/R1) r2,r3,rd KKU, Thailand

10 KKU-P11235 Fes (L3/R2) rl, r2,r3, rd KKU, Thailand

11 KKU-P11241 Fe (L2/R1) rd KKU, Thailand

12 Bang-chang Pure line KKU, Thailand

13 PBC81 Pure line AVRDC, Taiwan

14 Superhot Fi-hybrid East west seed company, Thailand

YNo. 1 to 11 are the reported anthracnose diseases resistance of chili progressive lines, No. 12 a susceptible check, No. 13 is a resistant
check, and No. 14 is a commercial check variety.

L1, L2 and L3 means the elite lines (Yodsonkhem80, Superhot and Jindanil80, respectively), R1 mean the progressive line derived
from PBC932, and R2-R4 means the progressive lines derived from PBC80, respectively.

¥r1: resistance to C. capsici at green fruit stage, r2: resistance to C. capsici at ripe fruit stage, r3 is resistance to C. acutatum at green
fruit stage, and rd is resistance to C. acutatum at ripe fruit stage, respectively.

¥ KKU =Khon Kaen University and AVRDC= The world vegetable center
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Table 2 Anthracnose disease severity scores, resistance levels and symptom description of chili fruits.

Score Disease reaction Symptom description

0 Highly resistant (HR) 0-0.99 % No infection
1-2% of fruit area shows necrotic lesion or a larger water-

1 Resistant(R)

soaked lesion surrounding the infection site
2-5% of the fruit area shows necrotic lesion, acervuli may be

3 Moderately resistant (MR)
present, or water-soaked lesion up to 5% of the fruit surface
5-15% of the fruit area shows necrotic lesion, acervuli present,

5 Moderately susceptible (MS)
or water-soaked lesion up to 25% of the fruit surface

7 Susceptible (S) 15-25% of the fruit area shows necrotic lesion with acervuli
>25% of the fruit area shows necrosis, lesion often encircling

9 Highly susceptible (HS)

the fruit, abundant acervuli

Source: adapted from Montri et al. (2009)

Disease score 0 1 3 5 7 9

Disease HR

R MR MS S HS
reaction Q Q ‘

Figure 2 Anthracnose disease symptom scores and disease reaction
**:0,1, 3, 5, 7, and 9 means; HR: Highly resistant, R: Resistant, MR: Moderately resistant, MS: Moderaetly susceptible, S: Susceptible and
HS: Highly susceptible, which described as details in Table 2

nsuszlivansaie wazdneainlunislinandnvasnsnaenugndsenuanuduniuselsawauunsalualuanin
WILN
Usziludnuugnando laresAusznounandnveminilisenuanudiumudelsauouunsalualuaninudag

unawlaslgn 0.8x40 u. ARUAIENANERNEWN Seavrnasendnuwdas 80 au. sverdgn Inulisveevinasenineiy 50 vu.
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nsAnUIEuisy (Figure 3)

Table 3 Percentage of disease severity and disease reaction to Colletotrichum capsici and Colletotrichum acutatum

at mature green fruit and ripe fruit stage of 14 chili progressive lines.

No.”  Progressive  Percentage of disease severity (%) Disease reaction? Group¥

lines C. capsici C. acutatum C. capsici C. acutatum

green ripe green ripe green ripe green ripe
mature ¥ mature mature mature mature mature mature mature

1 KKU-P11211 3.28d 538 e 315b 7.14b MR MS MR MS 4
2 KKU-P11213 3.09 c-e 6.51 e 1.47d 0.69 ¢ MR MS R HR 3
3 KKU-P11214 0.44 ¢ 230 h 1.25d 6.16 C HR MR R MS 2
4 KKU-P11215 281 f 3.14 ef 198 ¢ 0.31h MR MR R HR 1
5 KKU-P11216 1.46 f 289¢ 227 c 117 f R MR MR R 1
6 KKU-P11217 6.07 b 7.69 b 0.48 e 1.34 ef MS MS HR R 5
7 KKU-P11221 1.43 f 329¢ 228 ¢ 1.74 ef R MR MR R 1
8 KKU-P11222 1.45 f 351e 0.40 e 1.25f R MR HR R 1
9 KKU-P11228 4.73 c-e 6.02 cd 0.40 e 1.60 ef MR MS HR R 3
10 KKU-P11235 450d 528 cd 1.30d 0.60 ¢ MR MS R HR 3
11 KKU-P11241 361f 333d 1.16 d 281d MR MR R MR 1
12 Bang-chang 22.19 a 22.20 a 22.40 a 42.60 a S S S HS
13 PBC81 0.00 h 0.00 h 0.00 a 0.00 h HR HR HR HR
14 Superhot 235e 4.69 f 201 c 1.59 ef MR MR MR R

Mean 4.10 5.45 2.90 4.93

F-test> xx *% *% *%

C.V. (%) 16.24 14.30 21.01 12.25

YNo. 1 to 11 are the reported anthracnose diseases resistance of chili progressive lines, No. 12 a susceptible check, No. 13 is a resistant check, and
No. 14 is a commercial check variety.

% six levels of disease reaction are Highly resistant (HR) Resistant (R) Moderately resistant (MR), Moderately susceptible (MS), Susceptible (S) and
Highly susceptible (HS)

* Five groups for resistance to anthracnose, i.e., 1 = resistant to C. capsici and C. acutatum at green and ripe mature fruit stage, 2 = resistant to C.
capsici at green and ripe fruit stage and resistance to C. acutatum at green stage, 3 = resistant to C. capsici at green stage and C. acutatum at green
and ripe fruit stage, 4 = resistant to C. capsici and C. acutatum at green fruit stage and 5 = resistant to C. acutatum at green and ripe fruit stage.
¥ Values followed by the same letter in a column did not differ significantly (0.05 level) in Duncan’s multiple range test.

% ** are significant difference at P < 0.05 and P < 0.01 levels, respectively
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Table 4 Yield and yield components of the reported 11 chili progressive lines for resistance to anthracnose diseases
compared with one susceptible, one resistant check and one commercial varieties during rainy season

(June-October 2018)

Fresh fruit
Progressive Dry fruit yield Fruit number Fruit weight
No.” yield
lines (@plant? (g/plant) (fruit/plant) (9
1 KKU-P11211 537.10 bc 13183 b 318 bc 337
2 KKU-P11213 420.60 de 109.66 b-d 2714 ce 334 cd
3 KKU-P11214 442.25 de 104.69 cd 233 de 333
4 KKU-P11215 399.78 e 95.10 «cd 254 c-e 444 b
5 KKU-P11216 460.50 c-e 118.10 bd 286 b-e 372 bc
6 KKU-P11217 434.08 c-e 11230 b-d 288 b-e 352 d
7 KKU-P11221 500.96 cd 11247 bd 336 b 342 d
8 KKU-P11222 463.17 c-e 125.21 bc 311  bc 350 cd
9 KKU-P11228 400.03 e 7655 e 294  bd 278 d
10 KKU-P11235 60298 b 116.82  b-d 232 de 576 a
11 KKU-P11241 44382 de 105.61 cd 227 e 435 b
12 Superhot 72376 a 186.19 a 470 a 302 cd
Mean 490.33 116.21 294 3.71
Fotest” *x *x *x *x
C.V. (%) 29.31 32.89 36.26 40.03

YNo. 1 to 11 are the reported anthracnose diseases resistance of chili progressive lines and No. 12 is a commercial check variety
? Values followed by the same letter in a column did not differ significantly (0.05 level) in Duncan’s multiple range test

¥ % ** are significant difference at P < 0.05 and P < 0.01 levels, respectively

Figure 3 Fruit characteristic of eleven chili progressive lines for resistance to anthracnose and commercial variety
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*a) KKU-P11211 b) KKU-P11213 ¢) KKU-P11214 d) KKU-P11215 e) KKU-P11216
) KKU-P11217 g) KKU-P11221 h) KKU-P11222 i) KKU-P11228 j) KKU-P11235 and
k) KKU-P11241 |) Superhot (Commercial variety), respectively
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Table 5 Anthracnose diseases resistance and yield performance of eleven chili progressive lines

Colletotrichum spp.

C. capsici C. acutatum
and fruit stage

Fruit stage Fruit stage
Fresh fruit yield mature green mature ripe mature green mature ripe
High yield (<700 g/plant) - - - -
Medium yield

YNo.1, 7 and 10 No.7 No.1, 7 and 10 7 and 10
(500-700 g/plant)
Low yield No.2, 3, 4,5, 8, 9 and No.2, 3,4,5,6,8,9 No.2, 4, 5, 6, 8,9 and
No.3, 4, 5,8 and 11

(>500 g/plant) 11 and 11 11

YNo.1 = KKU-P11211 No.2 = KKU-P11213, No.3 = KKU-P11214, No.4 = KKU-P11215, No.5 = KKU-P11216 No.6 = KKU-P11217 No.7 = KKU-
P11221 No.8 = KKU-P11222, No.9 = KKU-P11228, No.10 = KKU-P11235 and No.11 = KKU-P11241
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