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Morphological Characterization and Grouping of Holy Basil (Ocimum sanctum L.)
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Abstract

The objective of this research was to study morphological characters of holy basil (Ocimum
sanctum L.). Seeds of 20 holy basil accessions were collected from different regions of Thailand.
The number of accessions expanded to 24 due to the trait segregation in some accessions. Nineteen
morphological characters were recorded and cluster analysis based on squared Euclidean distance was
performed using Ward's method. Two main clusters were classified, the first cluster included 17 accessions
with late flowering characteristic, which separated to two sub-cluster according to leaf color. The first
sub-clusters comprised ten accessions of red holy basil with purple leaf, stem and petiole. The second
comprised seven accessions of white holy basil with green leaf and petiole. This sub-cluster showed either
green or purple stem colors. The second main cluster consisted of seven accessions of red holy basil with
early flowering behavior, purple leaf and dark purple stem appearance. This cluster was separated
by purple intensity into two sub-clusters i.e. three accessions of dark purple petiole and four accessions
of purple petiole.
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unsazthlulguselovdaneiu wazdlunsinsenafinaseuSunudiay Muudmasinisiesesiusunuansany
uarAnwAuduiussenisdlutulnuasdaylulunsimsdely

Table 1 Twenty seed accessions of Ocimum sanctum L. collected from different regions of Thailand.

Accession District Province Accession District Province
No. No.
0S01 San Sai Chiang Mai 0Os11 Mueang Chonburi
0S02 Kut Chap Udon Thani 0S12 Mueang Rayong
0S03 Krathumbaen Samutsakorn 0S13 Mueang Lampang
0so4 Mueang Phetchabun 0s14 Den Chai Phrae
0S05 Kut Chap Udon Thani 0S15 Phanom Phrai Roi Et
0Ss06 Ban Phraek Ayutthaya 0S16 Sak Huai Nong Khai
0s07 Damnoen Saduak Ratchaburi 0S17 Nong Song Hong Udon Thani
0Ss08 Wat Phleng Ratchaburi 0S18 San Sai Chiang Mai
0s09 Bang Klam Song Khla 0s19 Mae Chaem Chiang Mai
0S10 Bang Saphan Prachuap Khiri Khan 0S20 Mueang Nonthaburi
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Dendrogram using Ward Linkage
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Figure 1 Dendrogram based on squared Euclidean distance using morphological characters of 24 holy
basil accessions.
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Table 2 Mean and standard deviation (SD) of 19 morphological characters of the two clusters of holy basil.

Character Cluster 1 Cluster 2

Cluster 1.1 Cluster 1.2 Cluster 2.1 Cluster 2.2

Mean SD Mean SD Mean SD Mean SD

1. Plant height (cm) 78.72 6.76 71.45 12.18 69.47 3.38 69.38 7.84
2. Plant breadth (cm) 79.42 7.83 73.61 6.17 82.28 2.55 73.57 8.98
3. Stem color! 0.39 0.34 102.13 9529  359.84 021  359.64  0.32
4. Stem pubescence type® 1.10 0.32 1.13 0.35 1.00 0.00 1.25 0.50
5. Leaf length (cm) 4.61 0.69 5.54 0.82 5.02 0.83 5.01 0.14
6. Leaf width (cm) 2.31 0.37 3.01 0.86 2.61 0.48 2.61 0.24
7. Petiole length (cm) 1.63 0.33 1.78 0.44 1.54 0.45 1.81 0.18
8. Leaf margin® 1.40 0.52 1.13 0.35 1.33 0.58 1.50 0.58
9. Leaf shape* 1.10 0.32 1.00 0.00 1.00 0.00 1.25 0.50
10. Upper side leaf color! 1.02 0.42 178.79 0.15 1.05 0.38 45.41 0.01
11. Lower side leaf color! 178.69 0.09 178.73 0.03 178.67  0.06 178,65  0.07
12. Petiole color! 0.86 0.56 178.85 0.56 359.95  0.02 1.08 0.26
13. Days to initial flower bud 51.23 3.56 51.22 4.15 a7.67 0.91 48.63 5.30
14. Nodes bearing the 1*! inflorescence 8.29 1.01 8.09 0.85 7.33 0.29 8.01 0.17
15. Days to 50% flowering 57.88 4.20 58.25 6.14 51.78 0.48 57.40 6.29
16. Length of inflorescence (cm) 10.49 1.21 10.83 1.80 9.30 1.27 11.18 0.43
17. Petal color! 0.53 0.28 0.93 0.39 0.23 0.08 0.58 0.22
18. Seed color! 0.96 0.06 0.98 0.08 0.87 0.03 0.97 0.06
19. 1,000-seed weight (mg) 28599  63.60 34655 105.09 330.68 38.76 19298 49.26

! Color (*hue angle); 0°-45° purple to red-orange, 45°-90° red-orange to yellow, 90°-135° yellow to yellow-green, 135°-180° yellow-green to green,
180°-225° green to blue-green, 225°-270° blue-green to blue, 270°-315° blue to purple and 315°-360° purple to red.

? Stem pubescence type; 1) erect and 2) appressed.

? Leaf margins; 1) dentate and 2) undulate.

¢ Leaf shape; 1) ovate and 2) obovate.

Figure 2 Stem pubescence type: A) erect and B) appressed; leaf shape: C) ovate and D) obovate; leaf
margins: E) dentate and F) undulate.
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