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DNA Barcoding for Thai Chilli Identification
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ABSTRACT

Chilli is a plant within genus Capsicum, which an important for commercial
vegetable crop. Several of Capsicum varieties were cultivated and difference for utilized
in several localities in Thailand. Study on genetic diversity helps to identification that
specific in the variety and will supports to utilization. The aim of this study is to using
DNA barcodes for identify Capsicum species and varieties and to understanding the
genetic relationships among species and varieties of the chilli in Thailand. Forty-nine of
chilli samples were collected from various localities of Thailand. All samples were
investigated on morphological characters, herbarium specimens, seeds conservation and
molecular analysis. Molecular phylogeny was implemented by maximum likelihood and
Bayesian inference protocols. The phylogenetic tree based on /TS region divided the Thai
Capsicum into 4 species as C. annuum L., C. baccatum L., C. chinense Jacq. and C.
frutescens L. The ITS locus was suitable as DNA barcoding of Capsicum, which can be
distinguish within Thai Capsicum species and variety levels, especially in C. annuum
group. Phylogeny and genetic diversity were analyses that specific on C. annuum group.
The results show high genetic diversity within C. annuum group, which were divided into
14 haplotypes. In addition, C. annuum (Bang Chang) group showed a high genetic
variation and haplotype diversity as 5 haplotypes, which this haplotype diversity did not
related to morphological characters. This study indicated that DNA barcode based on
ITS gene was used for delimitation to C. annuum variety that specific in each Bang Chang
samples. Finally, DNA barcode demonstrated to an importance for identities the variety

of Bang Chang that will be supporting to Geographical Indications of this variety in the future.

Key words: chilli, DNA barcoding, molecular phylogeny, genetic diversity
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Table 1 Samples information and source of chilli (Capsicum) were collected from
various localities in Thailand (49 samples).

o Herbarium
Scientific .
ID name Local name Source accession
number (BK)
CAP1 C. annuum Phrik Pichit 05 Nan province BK84473
CAP2 C. annuum Phrik Pichit 25-1-1-1 Nan province BK84436
CAP3 C. annuum Phrik Pichit 27-2-1-1-1 Nan province BK84449
CAP6 C. annuum Phrik Dor Rueangsup Nan province BK84433
CAPT C. annuum Phrik Yod Son #2 Nan province BK84446
CAP9 C. annuum Phrik Chi Fa #1 Nan province BK84477
CAP10  C. annuum Phrik Lueang Nam Som Nan province BK84478
CAP11  C annuum Phrik Chi Fa Nan province BK84480
CAP12  C. annuum Phrik Chi Fa #7 Nan province BK84482
CAP13  C. annuum Phrik Chi Fa #8-1 Nan province BK84426
CAP14  C. annuum Phrik Chi Fa #8-2 Nan province BK84472
CAP15  C annuum Phrik Bang Chang 1 Ratchaburi province BK84437
CAP16  C. annuum Phrik Bang Chang 2 Ratchaburi province BK84428
CAP17  C. annuum Phrik Bang Chang 3 Ratchaburi province BK84429
CAP18  C. annuum Phrik Bang Chang 4 Ratchaburi province BK84471
CAP19  C. annuum Phrik Bang Chang 5 Ratchaburi province BK84438
CAP20  C. annuum Phrik Bang Chang 6 Ratchaburi province BK84448
CAP22  C. annuum Phrik Dueai Kai Chang Mai province BK84445
CAP23  C. annuum Phrik Yuak khaw Sakon Nakhon Province BK84d444
CAP24  C. annuum Phrik Num Man Sakon Nakhon Province BK84443
CAP26  C. frutescens Phrik khinu Suan Sakon Nakhon Province BK84488
CAP27  C. annuum Phrik Lueang Sakon Nakhon Province BK84504
CAP28  C. frutescens Phrik Soi Kai Sakon Nakhon Province BK84496
CAP29  C. annuum Phrik Tum Rayong province BK84430
CAP30  C. annuum Phrik Dum Rayong Rayong province BK84435
CAP33  C. frutescens Phrik khinu Pathum Thani province BK84467
CAP34  C. frutescens Phrik khinu n3. 8-6-10-1-2  Bangkok province BK84469
CAP35  C. frutescens Phrik khinu na. 1 Chon Buri Province BK84439
CAP36  C. frutescens Phrik khinu Kamphaeng Phet province BK84465
CAP37  C frutescens Phrik khinu khaw Bangkok province BK84485
CAP44  C. baccatum  Phrik Lemon Drop Nan province BK84486
CAP46  C. chinense  Bhut Jolokia Nan province BK84442
CAP52  C frutescens Phrik Lueang Phatthalung  Phatthalung province BK84453
CAP53  C. frutescens Phrik khinu Nan province BK84424
CAP55  C. chinense  Carolina Reaper Nan province BK84460
CAP56  C. chinense  Bhut Jolokia Nan province BK84425
CAP57  C. chinense  Ghost Chili Ratchaburi province BK84422
CAP67  C. frutescens  Phrik khinu Suan Yala 1 Yala province BK84475
CAP68  C. frutescens  Phrik khinu Suan Yala 2 Yala province BK84493
CAP69  C. frutescens  Phrik khinu Suan Yala 3 Yala province BK84492
CAPT1  C frutescens Phrik khinu Suan Yala 13 Yala province BK84494
CAP72  C frutescens Phrik karieng 1 Kanchanaburi province BK84501
CAP73  C. frutescens Phrik karieng 3 Kanchanaburi province BK84503
CAPT74  C frutescens Phrik karieng 4 Kanchanaburi province BK84500
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Herbarium

Scientific .
ID name Local name Source accession
number (BK)
CAP75  C. frutescens Phrik khinu khaw Phitsanulok province BK84456
CAP80  C. frutescens Phrik karieng Yao Nan province BK84455
CAP83  C. frutescens  Phrik khinu Pathum Thani province BK84487
CAP85  C. frutescens Phrik karieng Nan province BK84502
CAP86  C. frutescens Phrik khinu Pathum Thani province BK84490
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Figure 1 Phylogenetic tree of the Capsicum species was constructed by maximum

likelihood and Bayesian inference analyses using /TS DNA barcode region.

The bootstrap values >60% and posterior probabilities >0.95 for the Bayesian

analysis are given above the branches.
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Morphological characters

1. Fruit position

OErect @Pendant
2. Young fruit color

O Light green @ Green @Dark green
3. Mature fruit color

@Red OYellow
4. Flower position

OFErect @Intermediate O Pandant
5. Anther and stigma stem color

(O White @ Purple
6. Plant growth habit

O Erect .lntermediate
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C. frutescens MK412117

Group C

C. chinense MK412116
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Figure 2 Molecular phylogeny of the Thai Capsicum annuum varieties based on

maximum likelihood and Bayesian inference analyses using /TS DNA barcode

region. The bootstrap values >60% and posterior probabilities >0.95 for the

Bayesian analysis are giv

en above the branches.
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gn lglangninuetang 6 dregeiug (CAP 1-6) aunsauentaonag1atas 5 haplotypes
(haplotype 1-5) (Figure 4) wiulsinngun3nfidanvauznisdagiuingndundnuisdaiiaag
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Figure 3 Morphological characters of C. annuum Bang Chang cultivar. A, Immature and
mature of fruit; B, Mature fruit section and long section; C, Long section and
seeds character ; D, Flower characters; E, Growth habit. Scales: A-D = 1 cm;

E = 10 cm, in white color line.
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(Chi Fa #7)
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Figure 4 The haplotype network of Thai C. annuum varieties based on /TS sequences.
Different color indicated that related to /TS phylogeny.
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