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Introduction

Methodology

Finding

Seedling is a critical phase in the life cycle of an individual 
(Harper, 1977). The term seedling can be used loosely to 
cover very young individuals (Burger, 1972). Critical 
examination of the correlation between groups of 
characters of both the adult as well as the juvenile plant has 
repeatedly shown resulted in a better understanding of 
taxonomically difficult taxa (Bokdam, 1977).In this study, 
three Ocimum sp. of the family Lamiaceae have been 
selected for the seed and seedling morphological study. 
These are Ocimum americanum, O.gratissimum and 
O.tenuiflorum which are variously used as medicine in 
different treatments. Leaves decoction of Ocimum 
americanum is prescribed in stomach complaints. Leaf 
juice of O.gratissimum was taken by Chakma for jaundice. 
O.tenuiflorum shows anticancer activity. The key prepared 
in the present study is completely a new initiative for the 
early identification and conservation of the studied taxa. 
The phenogram presented in this study is the first report of 
the implication of seedling morphological character in a 
phenetic analysis of the Ocimum sp. found in Tripura.

The mature seed and seedling specimens Ocimum 
americanum, O.gratissimum and O.tenuiflorum were 
collected from different localities of Tripura. The 
specimens were photographed and documented in the 
form of herbarium sheets. They were compared and 
identified with the help of seedlings raised from identified 
seeds. At least eight to ten specimens of each growth form 
were studied from various habitats. Morphological 
observation and description of seedlings were done 
according to Duke (1965), Burger (1972), Bokdam (1977), 
and Vogel (1980). Artificial keys were prepared for the 
identification of investigated taxa in the juvenile stage. 
Phenograms were prepared based on UPGMA method in 
PAST software.

Diagnoses and key to identification of the investigated taxa.
Ocimum americanum Linnaeus, Cent. Pl. 1, 15. 1755. (Lamiaceae). 
Vernacular name: Wild basil, Lemon basil.
Morphological description of seedling: (Up to 10th leaf stage). The 

germination pattern is phanero-epigeal, foliaceous (PEF). Roots 
are tap, size ±1.0-2.50×±0.050-0.10 cm, reduced. Hypocotyl 
epigeous, size ±0.5-1.5×±0.1-0.2 cm, surface hairy, reduced, soft. 
Paracotyledon epigeous, two, opposite and equal, petioles 
present, petiole size ±0.10-0.20×±0.10-0.20 cm, angular, petiole 
surface hairy, stipules absent, leaf ovate, size ±0.2-0.4×±0.2-0.4 
cm, truncate base, emarginate apex, entire margin, pinnate 
venation, leathery, colour green, surface of blade glabrous both 
sides, lamina balance symmetric. Epicotyl colour green, soft, 
terete, surface hairy, size ±0.50-1.0×±0.10-0.20 cm. The first two 
leaves are simple, opposite, soft, stipules absent, petioles present, 
terete, petiole surface hairy, leaf ovate, size ±1.0-2.0×±1.0-2.0 cm, 
cuneate base, acute apex, sinulate margin, pinnate venation, 
glands present. Next leaves simple, opposite, soft, stipules absent, 
petioles present, petiole terete, hairy, lamina ovate, cuneate base, 
acute apex, sinulate margin, pinnate venation, irrespective of 
dimensions other seedling traits are almost similar to eophylls.

Ocimum gratissimum L. Sp. Pl. 1197.1753. (Lamiaceae).
 Vernacular name: Ram tulsi, Ajaka, Bilvaparni, Doshakleshi.
Morphological description of seedling: (Up to 10th leaf stage) 
The germination pattern is phanero-epigeal foliaceous (PEF). 
Roots are tap, not branched, size ±0.50-1.20×±0.050-0.10 cm, 
reduced. Hypocotyl epigeous, size ±0.5-1.5×±0.1-0.2 cm, colour 
whitish green, terete, surface hairy, reduced, soft. Paracotyledon 
epigeous, two, opposite and unequal, petioles present, petiole size 
±0.1-0.6×±0.1-0.2 cm, angular, petiole surface hairy, stipules 
absent, leaf ovate, size ±0.2-0.4×±0.4-0.6 cm, base truncate, apex 
retuse, margin sinulate, palmate venation. Epicotyl colour green, 
soft, terete, surface hairy, size ±0.5-1.5×±0.1-0.2 cm. The first two 
leaves simple, opposite, soft, stipules absent, petioles present, 
petiole size ±0.4-0.6×±0.1-0.2 cm, terete, petiole surface hairy, leaf 
ovate, size ±1.0-2.0×±0.5-1.2 cm, cuneate base, acute apex, serrate 
margin, pinnate venation, glands present. Next leaves simple, 
opposite, soft, stipules absent, petioles present, petiole hairy, 
lamina ovate, cuneate base, acute apex, serrate margin, 
irrespective of dimensions  traits are almost similar to eophylls. 

Ocimum tenuiflorum L. Sp. Pl. 597. 1753. (Lamiaceae). 
Vernacular name: Tulsi. 
Morphological description of seedling: (Up to 10th leaf stage) 
The germination pattern is phanero-epigeal foliaceous (PEF). 
Roots are tap, branched, size ±3.0-5.0×±0.05-0.1 cm, elongating. 
Hypocotyl epigeous, size ±0.5-1.5×±0.1-0.2 cm, colour green, 
terete, surface hairy, reduced, soft. Paracotyledon epigeous, two, 
opposite and equal, petioles present, petiole size ±1.0-2.5×±0.1-0.2 
cm, surface hairy, angular, stipules absent, leaf ovate, size ±0.3-
0.5×±0.4-0.6 cm, truncate base, emarginate apex, entire margin, 
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palmate venation. Epicotyl colour green, soft, terete, surface hairy, 
size ±0.5-1.5×±0.1-0.2 cm. The first two leaves simple, opposite, 
soft, stipules absent, petioles present, petiole size ±0.4-0.9×±0.1-
0.2 cm, terete, petiole surface hairy, leaf ovate/oblong, size ±1.0-
2.0×±0.5-1.2 cm, cuneate base, obtuse apex, entire/serrate margin, 
pinnate venation, glands present, surface of blade hairy both 
surfaces. Next leaves simple, opposite, soft, stipules absent, 
petioles present, petiole hairy, leaf oblong, base cuneate, apex 
obtuse, irrespective of dimensions other seedling traits are almost 
similar to eophylls.

Key to the investigated taxa: Ocimum (Lamiaceae)
Paracotyledon leaf margin is entire ………………… 2
Paracotyledon leaf margin is sinulate ……………. O. gratissimum
Paracotyledon venation is acrodromous ……….….O. tenuiflorum
Paracotyledon venation is inconspicuous ………. O. americanum

In this study, three Ocimum species of the family 
Lamiaceae have been described based on seedling 
morphological characters. These seedling characters can 
serve as marker characters for the identification of taxa. All 
three Ocimum sp. showed Phanerocotylar Epigeal 
Foliaceous (PEF) type of germination. Seedling characters 
like germination pattern, nature of root, hypocotyl, shape, 
size, colour, apex, base, margin of paracotyledons and 
eophylls has been considered in this investigation. Roots of 
O.americanum and O.gratissimum are reduced while O. 
tenuiflorum has elongating roots. Hypocotyl of all three 
Ocimum speciesare elongating. All Ocimum species has 
ovate paracotyledon. Apex of paracotyledon of 
O.americanum and O.tenuiflorum are emarginate and of 
O.gratissimum is retuse. Margin of paracotyledon of 
O.americanum and O.tenuiflorum are entire while of 
O.gratissimum is sinulate. Venation pattern of 
O.americanum is pinnate while of O.gratissimum and 
O.tenuiflorum is palmate. Eophylls of all Ocimum species is 
ovate, petiolate, exstipulate and opposite. Margin of the 
leaf of O.americanum is sinulate while O.gratissimum and 
O.tenuiflorum are serrate. Based on these seedling 
characteristics artificial key has been constructed for the 
easier identification of plants in their juvenile stage. A 
phenogram has been constructed using UPGMA method to 
draw a correlation between the taxa. Phenogram includes 
two clusters. Cluster 1A contains O.gratissimum and 
O.tenuiflorum. Cluster 1B contains O.americanum. This 
shows O.gratissimum and O.tenuiflorum are more closely 
related to each other than O.americanum.

Finally, this work shows that the seedling character of 
all Ocimum species is related to each other and the artificial 
key is extremely useful for the early identification and 
restoration of plants. Seedling morphological studies of 
Ocimum plants help to identify plants in their early life 
cycle stage. It is helpful in the restoration of medicinal 
plants in the early stage of their life cycle. These types of 
studies are extremely useful to draw the phenetic 
relationship among different Ocimum sp.
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Figure-1: Phenogram based on Seedling morphological data 
(UPGMA method) to draw affinities between the Ocimum spp.

Plate-1: 1) O.americanum (a) Paracotyledon (b,c) Mature seedlings; 
2) O.gratissimum (a) Paracotyledon (b,c) Mature seedling;        
3) O.tenuiflorum  (a) Paracotyledon (b,c) Mature seedlings
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