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Ralstonia solanacearum species complex
Screening of Curcuma sp. (Patumma) Hybrid Lines for Their Resistance to Bacterial Wilt Caused

by the Ralstonia solanacearum Species Complex
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Abstract

The pathogenicity of 9 strains of bacterial wilt caused by the Ralstonia solanacearum species complex were
tested by inoculation on Patumma hybrid lines, and it was only the R. solanacearum strain Si16 (biovar 4, phylotype
| sequevar 30) that caused disease symptoms in Patumma. The bacterial strain was isolated from bacterial wilt
found on Patumma sampled from San Sai District, Chiang Mai Province. The screening of Patumma hybrid lines for
their resistance to bacterial wilt was done by inoculation with various bacterial wilt strains. The varieties that showed
high resistance to the bacterial wilt with 0% of disease incidence were cv. Yuki, cv. Ploytaksin, cv. Maejo Impress
01 and cv. Maejo Impress 02. The varieties cv. Chom-Phu Mali, cv. Chom-Phu Sen and cv. Ladawan were found to
be resistant to the bacterial wilt strain after inoculation at the 25%, 10%, and 5% levels, respectively. On the other
hand, the varieties cv. Khao Mali (Chiang Rai), cv. Chiang Mai Pink and cv. Big Red showed highly susceptibility
to bacterial wilt, with an incidence of 100%. Furthermore, the varieties that were resistant to the bacterial wilt strain
(biovar 4, phylotype I, sequevar 30) included cv. Chom-Phu Mali, cv. Chom-Phu Sen, cv. Ladawan, cv. Yuki, cv.
Ploytaksin, cv. Maejo Impress 01, and cv. Maejo Impress 02. The results of this research will be of bengfit in
Patumma hybrid line selection for commercial cultivation and will provide more economic value in the future.
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Ploytaksin), Wugunl4@xinwaa 01 (Curcuma sp. cv. Maejo Impress 01) warWuguala@uinags 02 (Curcuma sp. ov.
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L%ﬂmmrfﬂ‘imﬁm@mﬁﬁmmmm A8 R. solanacearum species complex 1191 9 lalaiam (Akarapisan
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Table 1 R. solanacearum species complex strains used in this study.

Strains Host Origin biovar phylotype/ GenBank No.

sequevar (egl gene)
1. Si16 Patumma San Sai, Chiang Mai 4 /30 MW911479
2. CK1 potato Chai Prakan, Chiang Mai 2T A /1 MW911478
3. Ta1 marigold San Sai, Chiang Mai 3 /17 MW911480
4. To1 tomato Mae Chaem, Chiang Mai 4 /47 MW911488
5.To3 tomato Mueang, Chiang Mai 2T /13 MW911490
6. Pub pumpkin Mae Sai, Chiang Rai 2T /17 MW874830
7.Ch1 bird chili Mae Sai, Chiang Rai 2T /17 MW911483
8. ChB bird chili Sa Moeng, Chiang Mai 4 /47 MW911485
9. Eg5 Thai eggplant Mae Sai, Chiang Rai 4 | /47 MW911494
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Figure 1 Phylogenetic neighbor-joining tree based on partial endoglucanase gene (eg/ gene) sequences of 9 strains
of R. solanacearum species complex. The numbers were the percent bootstrap support for 1,000 resampling and

evolutionary analyses conducted in MEGA10.
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biovar #1317041uuNKa 15 laTmiam "Lmﬂu biovar 4 (Piyarat et al., 2001) siax1 Thano and Akarapisan (2018) 1@
ﬁﬂm‘lﬁimmmmﬂﬂuﬂwm LL'Z\]J‘]WWLLuﬂLﬂﬂLLUﬂV]L?H@WLWﬂ Tneldmatin DNA sequencing R YT T NCATTRTTE
LL‘LIﬁ'VlLiﬂWLLﬂﬂ@ﬁﬂﬂwuuﬂmﬂu R. solanacearum (blovar4 phylotype |, sequevar 48) Lu'a\imﬂﬂmuml,ﬂuvl,umﬂ
ﬂ‘a“‘”mvmf;'aﬂsl‘m\‘iﬁZlnglberaceae RE9fL B9 9 18 waznsiAen mmmmLLunmmmeLiﬂml,um‘llmmml,wq
Tuwsnﬂzguu Tnematian DNA sequencing figefl launnidn aannisseenuaed Xu et al. (2009) uaz She et al. (2017) 161
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unl8Buimaa 01 uazudlddumas 02 ldnusuiuansainisaaslsniienid@ien (Table 2) Telyuniusaziuguansnam
douuasaTaLUANTEANUAAINAIUANGNTY B9aznanaialuunaaessie il

Table 2 Pathogenicity of R. solanacearum species complex strains on inoculated plants at 30 days after inoculation.

R. solanacearum species complex strains

Inoculated plants control Si16  CK1 Tat To1 To3 Pu6 Ch1 ChB  Egb
Tomato (Solanum Lycopersicum) - + + + + + + + + +
bird chili (Capsicum annuum ‘Bird's Eye’) - + - + + + + + + +
Marigold (Tagetes erecta) - + + + + + + + + +
Cucumber (Cucumis sativus) - - - - - + + + _ _
Pumpkin (Cucurbita maxima) - - - - - - + + - _
Curcuma sp. cv. Khao Mali (Chiang Rai) - + - - - - - - - -
Curcuma alismatifolia cv. Chiang Mai Pink - + - - - - - - - -
Curcuma cv. Big Red - + - - - - - - - -
Curcuma alismatifolia cv. Mont Blanc - + - - - - - - - -
Curcuma alismatifolia cv. Snow White - + - - - - - - - -
Curcuma sp. cv. Phee Sure - + - - - - - - - -
Curcuma sp. cv. Dang Tung - + - - - - - . - -
Curcuma sp. cv. Chom-Phu Kleeb Kaeng - + - - - - - - - -
Curcuma sp. cv. Shadow - + - - - - - - - -
Curcuma sp. cv. Chom-Phu Mali - + - - - - - - - _
Curcuma sp. cv. Chom-Phu Sen - + - - - - - - - -
Curcuma sp. cv. Ladawan - + - - - - - - - -

Curcuma sp. cv. Yuki - - - - - - - - - -
Curcuma aurantiaca cv. Ploytaksin - - - - - - - - - -
Curcuma sp. cv. Maejo Impress 01 - - - - - - - - - -

Curcuma sp. cv. Maejo Impress 02 - - - - - - - - - -

- No wilting, + Wilting.

nmageuLgiumueslan WelgnideuusiiGaamnlzadiaado lulumn lelsen Si16 (biovar
4, phylotype |, sequevar 30) InenAgaUALLNNNILAZUNNNIGNNANTIH 16 WUE WAL ITHUAINIULINTBINTTA
TspvdeLlgnided 15 uaz 30 Su uanslidiudn UnuunusasiuiiumuiedeuieuazradenunT Goamnlzaidin
Beauansinaii AINKan1IMAGe LN ufinuaniideuiagega Tnauanspanquusrestsn 100 wedifusd Ae viug
1NzRTRee e lusiter uaziinin SemneatnemeiSaudsnnmetlgnidaiios 15 Fu iesunanmaasmAs
Ugnide 30 §u nuiufilnuaniisausesielsn Tnsuanspauguussaesisnlugag 76-00 wasidus Ae Wugunuuds
%n%@ﬁuﬁﬂnum%ammﬁiﬂiimﬂﬁuﬂmq Tnanansnauguusaesisnlutgog 51-75 wladidusd Ae Wuﬁﬂl,?:@ atualof
WAZLANAN ‘lummzﬁﬁuﬁ}ﬁmgnﬁmﬁq uazmlnd uansAnsunIulzat unans ﬁ@l\‘iﬂf;ﬁuquLLa‘w‘aqTim@fﬂumq 26-50
wasidus dounuganynzd a8 wardnnndad wansaausuniulsn %\1mwmumwm‘tmagiumq 1-25
wWafidus usiiugeR waaevingns uildBamag o1 uazuaildBamag 02 HanufunuggasedawuATiEuame
Tneldnuduiinansanniseeslaniianiden Lmemmg‘umemimﬂgﬁ 0 1asidusl (Table 3 wae Figure 2)
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Table 3 Percent of disease incidence by R. solanacearum species complex, strain Si16, biovar 4, phylotype |,

sequevar 30 at 15 and 30 days after inoculation.

Inoculated plants Disease incidence (%) Disease Reaction'
15 days 30 days

Tomato (Solanum lycopersicum) 100.0 100.0 HS
bird chili (Capsicum annuum ‘Bird's Eye’) 33.3 41.7 MR
Marigold (Tagetes erecta) 16.0 50.0 MR
Cucumber (Cucumis sativus) 0 0 HR
Pumpkin (Cucurbita maxima) 0 0 HR
Curcuma sp. cv. Khao Mali (Chiang Rai) 100.0 100.0 HS
Curcuma alismatifolia cv. Chiang Mai Pink 100.0 100.0 HS
Curcuma cv. Big Red 94.0 100.0 HS
Curcuma alismatifolia cv. Mont Blanc 52.0 90.0 S

Curcuma alismatifolia cv. Snow White 44.0 70.0 MS
Curcuma sp. cv. Phee Sure 50.0 60.0 MS
Curcuma sp. cv. Dang Tung 50.0 60.0 MS
Curcuma sp. cv. Chom-Phu Kleeb Kaeng 14.0 50.0 MR
Curcuma sp. cv. Shadow 30.0 45.0 MR
Curcuma sp. cv. Chom-Phu Mali 22.0 25.0 R

Curcuma sp. cv. Chom-Phu Sen 5.0 10.0 R

Curcuma sp. cv. Ladawan 0 5.0 R

Curcuma sp. cv. Yuki 0 0 HR
Curcuma aurantiaca cv. Ploytaksin 0 0 HR
Curcuma sp. cv. Maejo Impress 01 0 0 HR
Curcuma sp. cv. Maejo Impress 02 0 0 HR

1/ HR; Highly Resistant, R; Resistant, MR; Moderately Resistant, MS; Moderately Susceptible, S; Susceptible, HS; Highly Susceptible

Resistant.
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Figure 2 The pathogenicity of R. solanacearum species complex, strain Si16 (biovar 4, phylotype |, sequevar 30)
on Curcuma sp. at 30 days after inoculation.
(A) Non-inoculated of Curcuma sp. cv. Khao Mali (Chiang Rai).

(B) Pathogenicity test of Curcuma sp. cv. Khao Mali (Chiang Rai) at 100% of disease incidence.

)

)
(C) Non-inoculated of Curcuma sp. cv. Dang Tung.
(D) Pathogenicity test of Curcuma sp. cv. Dang Tung at 60% of disease incidence.
(E) Non-inoculated of Curcuma sp. cv. Maejo Impress 02.

(F) Pathogenicity test of Curcuma sp. cv. Maejo Impress 02 at 0% of disease incidence.
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