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Abstract
Morpho-anatomical characters of two species - Ageratum houstonianum Mill. and Mikania cordata (Burm.f.)
Robinson, belonging to the tribe Eupatorieae and one species - Vernonia cinerea Less., belonging to the tribe
Vernonieae have been studied in detail. Cypselar shape, type of surface hair, form of pappus, nature of
carpopodium, phytomelanin deposition, cellular nature of pericarp etc. are taken into consideration for
distinguishing the taxa.
Keywords: Cypsela, Morhology, Anatomy, Anthemideae, Eupatorieae

INTRODUCTION
The cypselas of Asteraceae are key instrument for the success of the family. It is evident from the
literature that the cypselar features have not been paid its due attention. The importance of cypselar
features in the classification of the tribe Anthemideae in Asteraceae was first recognized by Schultz
Bipontinus (1844). Since then, carpological features have played a major role in the classification
and relationship of different taxa of Asteraceae. The objective of the present study is three-fold: (i)
to describe the detailed morpho-anatomical features of cypselas; (ii) for better understanding of the
different taxa; and (iii) to expand our knowledge of the comparative morpho-anatomy of cypsela
ultimately leading to a better classification.
MATERIALS AND METHODS
Dried, identified, mature cypselas of three species namely Ageratum houstonianum Miller, Mikania
micrantha Kunth [=M. cordata (Burm.f.) Robinson] and Cyanthillium cinereum (L.) Robinson
[=Vernonia cinerea (L.) Lessing] from two different tribes were procured from their wild habitat in
Kalyani.
Randomly selected five dry cypselas were studied for each species. For morphological
study, dry mature and softened cypselas were studied under stereo dissected microscope and light
compound microscope. Cypselas were softened following Mukherjee & Sarkar (1994). Cross-section
from each cypsela was taken from the middle part. Sections were stained with safranine-fast green
combination and mounted in Canada balsam (Johansen 1940). Terminology was adopted from
Kynclova (1970) and Mukherjee (1991).
OBSERVATION AND DISCUSSION
Cypselar Morphology: In Ageratum houstonianum and Mikania micrantha of the tribe Eupatorieae
cypsela are homomorphic, straight, five-ribbed, oblong to oblanceolate. In Mikania micrantha surface
glossy,ribs pappilate, while in Ageratum twin hairs restricted at corners of cypsela. After clearing
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surface shows many bordered pit like phytomelanin braces in several vertical rows (Table 1). Usually
phytomelanin is thought to be of hypodermal origin (Vries 1948; Pullaiah 1981 and Pandey 1989)
whereas Stuessy & Liu (1983) have suggested that phytomelanin is excreted from the underlying
fiber zone or from both sides of deposition.
Carpopodium symmetric or asymmetric, diameter identical with the base of the cypsela.
Haque & Godward (1984) have reported the presence of complete ring like carpopodia in other
species in Eupatorieae.
In Mikania, pappus bristle numerous, barbellate, persistent, connate at the base into a ring,
whereas in Ageratum pappus represented by five unequal serrated scales. In Cyanthillium cinereum
of Vernonieae, cypsela homomorphic, straight, oblong, round in transaction; surface bears many
twin hairs. Narayana (1979) reported three types of trichomes from 15 species of Vernonia in South
India and designated ‘twin’ hair as “Achenial hair”. Numerous glossy rounded vesicular bodies are
found to arranged in several vertical rows; carpopodium symmetric, complete, ring like; pappus
represented by numerous, free, persistent, barbellate bristles.
Cypselar Anatomy: (Table 2) In Mikania and Ageratum of Eupatorieae cypsela pentangular with
five prominent ribs in cross section. Pericarp differentiated into outer uniseriate epidermis, a
continuous phytomelanin layer and sclerenchymatous zone. Sclerenchymatous zone is three to
four seriate in Mikania but uniseriate in Ageratum. Testa is constituted by compressed parenchyma
in Mikania but absent in Ageratum. Sclerenchymatous braces and vascular traces present at corners
of each rib. Pericarp and teste are devoid of crystals as mentioned by Robinson & King (1977).
In Cyanthillium cinereum of Vernonieae, cypsela circular in cross section. Pericarp
differentiated into outer uniseriate epidermis, middle uniseriate sclerenchymatous zone and inner
uniseriate parenchymatous zone. Epicarpic cells are large. Testa is represented by collapsed
parenchymatous cells. Endosperm uniseriate. Each cotyledon contains three resin ducts.
Phytomelanin layer of pericarp is absent.
From this study it is obvious that cypselar features are diacritical at least in some taxa.
Their value as a taxonomic criterion will be greatly increased in combination with other lines of
evidence. Such features may also yield a comprehensive picture for a thorough classification and
characterization of taxa.
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