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Abstract

This study aimed to identify species and assess genetic diversity of indigo plants (Hom) in Phrae province
by integrating botanical traits with chloroplast DNA sequence analysis of the psbA-trnH region. Six samples collected
from four localities were cultivated under controlled conditions for eight months to enable systematic morphological
comparison. The results revealed clear differences in leaf color and size, branching pattern, plant height, and floral
traits, allowing classification of SP1 - SP2 as Strobilanthes cusia, SP3 as closely related to Baphicacanthus cusia, and
SP4 as Strobilanthes auriculata. Sequence analysis of the psbA-trmH region supported the morphological classification
by clustering the samples into three distinct groups and showing 97 - 99% similarity with reference sequences in GenBank.
These findings indicate that the psbA-trnH marker is effective for species discrimination and genetic relationship
assessmentin indigo plants. The generated data provides a useful molecular reference for genetic conservation
and for future selection of high-quality indigo resources.
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Table 1 Sample codes and collection sites of indigo plants

Sample code Collection site Leaf characteristics
SP5 Horticultural Research Center, Phrae province (Standard) Large-leaf indigo
SP6 Horticultural Research Center, Phrae province (Standard) Small-leaf indigo
SP1 Ban Nakuha, Suan Khuean subdistrict, Phrae province Large-leaf indigo
SP2 Ban Maelua, Pa Daeng subdistrict, Phrae province Large-leaf indigo
SP3 Ban Natong, Cho Hae subdistrict, Phrae province Large-leaf indigo
SP4 Ban Natong, Cho Hae subdistrict, Phrae province Small-leaf indigo

Figure 1 Morphology of six indigo plant samples with large and small leaves, photographed in February 2025

at the germplasm collection plot of the indigo center, Maejo university, Phrae campus
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Figure 2 Greenhouse of the germplasm collection plot at the indigo center, Maejo university, Phrae campus,

equipped with a 70% shade net for plant maintenance
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Figure 3 Leafsizes of A) large-leaf, B) small-Heaf and C) large-leaf - small-Hleaf indigo plants from Phrae province, Thailand
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Figure 4 Flowers of large-leaf indigo plants exhibiting a darker purple color compared to the lighter purple

flowers of small-leaf indigo plants
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Table 2 Morphological characteristics of indigo plant samples from different locations

Morphological characteristics of indigo plants

Sample Numbers Numbers Leaf color and

Plant Canopy

code of of leave characteristics height size Flower characteristics
branch (cm) (cm)

SP1 25 89 Dark green, broad 72 42 Dark purple, large flowers
leaves in March

SP2 32 156 Green, small leaves 64 45 Light purple, small flowers

in February

SP3 28 98 Dark green, broad 75 48 Dark purple, large flowers
leaves in March

SP4 30 103 Dark green, broad 82 49 Dark purple, large flowers
leaves in March

SP5 33 120 Dark green, broad 89 45 Dark purple, large flowers
leaves in March

SP6 34 159 Green, small leaves 64 48 Light purple, small flowers

in February

Remarks: Indigo plants were grown under greenhouse conditions starting in October 2024, and the harvest was conducted in June 2025
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Figure 5 Agarose gel electrophoresis of PCR-amplified DNA from hematoma samples (lanes 1 - 6), showing bands

at approximately 550 bp
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Figure 6 Comparison of nucleotide sequences of the psbA-trnH region from Hom samples
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Figure 8 Phylogenetic tree showing genetic relationships among Hom samples based on chloroplast psbA-

trnH sequences

Table 3 Overview of the analysis results of indigo plant samples

Sample Collection Leaf Molecular Closest species Accession Similarity
code site characteristics classification number (%)

Chloroplast

SP1 Ban Nakuha Large leaf Strobilanthes cusia  NC_037485.1 99
psbA-trnH
Chloroplast

SP2 Ban Maelua Large leaf Strobilanthes cusia  NC_037485.1 99
psbA-trnH
Chloroplast Baphicacanthus

SP3 Ban Natong Large leaf KT161373.1 98
psbA-trH cusia
Chloroplast Strobilanthes

SP4 Ban Natong Small leaf KT161374.1 97
psbA-trH auriculata

Remarks: Accession numbers and similarity (%) were obtained from the GenBank database
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