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Abstract

Paper deals with the detailed macro- and micro-morphological features of mature cypselas of
five species of the genus Crepis L. [Crepis biennis Lapeyr., Crepis foetida L., Crepis occidentalis
Nutt., Crepis pyrenaica(L.) Greuter, Crepis turcica Degen & Bald.]of the tribe Lactuceae. With
the help of light microscope and SEM the exomorphic features of cypselas have been explored.
Special stress has been given on the fruit’ shape, size; shape, size and number of the ribs or
furrows; structure of carpopodium, stylopodium and nature of the carpopodial cells, nature of
pappus etc., which are considered as reliable taxonomic marker for this investigation.
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INTRODUCTION

Lactuceae is the second largest tribe of Asteraceae after Senecioneae (Rao & Datt 1996).
Presently the tribe comprises of approximately 1,500 species representing 86 genera from
12 subtribes (Lack 2007). The tribe Lactuceae (Cichorieae) was first acknowledged by
Tournefort (1694) as 13th class of the Plant Kingdom but the name as “Cichoracees” for the
tribe was coined by Vaillant (1719). Lamarck and De Candolle (1806) authorized the name
as ‘Cichorieae’ and divided the tribe into four subtribes, on the basis of pappus features.
Stebbins (1953) studied the phylogeny in Cichorieaebased on karyology. He has arranged 62
genera in eight subtribes, into five groups, eight subgroups and eighteen series based on
additional micro-morphological characters. Bremer (1994) was the pioneer in cladistic analysis
for the tribe and established eleven subtribes in the tribe. The most recent information in the
tribe Cichorieae was provided by Lack (2007) that followed Bremer’s classification (1994)
with a little alteration. Lack (2007) summarized the characters of cypselae for the tribal
features as follows: “Achenes and pappus of various forms.” The present investigation
deals with 5 species of the genus Crepis L. [Crepis biennis Lapeyr., Crepis foetida L.,
Crepis occidentalis Nutt, Crepis pyrenaica (L.) Greuter., Crepis turcica Degen & Bald.
To be familiar with the studied taxa at the specific level an artificial key is also prepared.
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MATERIALS

The investigated taxa were collected from the 4 herbaria of the world on request. Specimens
(listed in Table 1) were stored within desiccators with fused Calcium Chloride, in the KAL
Herbarium of the Department of Botany, University of Kalyani.
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Table 1. Source of specimens for the studied taxa

Sl. 
No.  

Name of studied Taxa Source of the Specimens 

1.  Crepis bienni. Lapeyr. BereichBotanik und Arboretum des Museums fur. Naturkunde 
der Humboldt UniversitatZu Berlin, DDR - 1195 Berlin 
Spathstr. 80/81 (BHU), No. 229/735  

2. Crepis foetida L. HortusUniversitatisHauniensis, Botanic Garden of Copenhagen 
(DK), 170GE3022- 0029, Denmark, Anno- 2005  

3. Crepis occidentalis Nutt.  Gray Herbarium (GH), Harvard University Herbaria & 
Libraries, A. D. Elmer, No. 3892  

4. Crepis pyrenaica (L.) 
Greuter 

BotanischerGarten der Universitat Zurich, Switzerland (Z),Alt 
St. Johann SG, Churfirsten 1680m asl, 2011, No. CHOZ-
20110589  

5.  Crepis turcica Degen & 
Bald.  

HortusUniversitatisHauniensis, Botanic Garden of Copenhagen 
(DK), No. 172  

 

METHODS

Macro- and micro-morphological study involved randomly selected 8 – 10 dry mature cypselas.
Depending upon the hardness of fruits, they were soaked in 1 – 5 % NaOH solution for 3- 7
days for clearing and were placed into saturated chloral hydrate solution for few hours,
washed repeatedly with water and properly stained in 0.2 – 0.5 % aqueous Safranin solution.
After that, achenes were placed in 70% phenol glycerin, then mounted in glycerin jelly on
slides and observed under binocular dissecting microscopes. With the help of ocular, stage
micrometer, prism type camera lucida, outline diagram and different parts of cypselas were
sketched. Suitable micro- photographs were taken with the help of scanning electron
microscope (SM-1500).

RESULT

The observed characteristic features of the studied cypselas are shown in Table 2.

DISCUSSION

All the cypselas of the studied taxa are homomorphic, linear but lanceolate in Crepis pyrenaica.
However, shape of cypsela is not significant morphological character from the taxonomic
point of view. Cypselar colour is also changeable (Das & Mukherjee 2008). Insertion of
cypsela is straight basal. Length of the cypsela ranges from 4 mm (in Crepis turcica) to 18
mm (in Crepis occidentalis). Investigated taxa are mostly without beak but Crepis foetidais
beaked and develops apical annulus. The beak bears a disc-like structure called annulus, as
reported by Dasgupta and Mukherjee (2007). However, Maity and Maity (2001) reported
remarkably large cypsela with strong beak in Crepis depressa. All the studied cypselas are
terete. Number of ribs is also another taxonomically important parameter, as it ranges from
5 (in Crepis turcica) to 24 (in Crepis pyrenaica) in different species of the genus. In all the
studied taxa, directions of cypselas are straight to slightly curve. Das and Mukherjee (2008),
Jana and Mukherjee (2012b, 2014a), suggested the same morphological features of the
cypselas of this tribe. Most of the studied taxa are with papillate hairs, which developed
scales (Crepis biennis, Crepis foetida, Crepis turcica) but Crepis pyrenaica is glabrous.
Present observation properly fit with the earlier observation of Jana and Mukherjee (2014c).
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Figure 1. Crepis biennis, 2. Crepis occidentalis, 3. Crepis pyrenaica, 4. Crepis foetida,
5. Crepis turcica.[A. Cypsela, B. Apical part; C. Basal part; D. Carpopodial cells; E.
Cypselar surface, F – Apical part of Pappus]. Abbreviations used: F= Furrow; NA= Not
Applicable; R= Ribs]
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Pappus might be recognized into 3 types: (i) Scabrous in Crepis occidentalis, (ii)
Serrulate bristle in Crepis pyrenaica, (iii) Scaly in Crepis turcica. Pappus is usually biseriate,
equal but uniseriate,unequal and basally connate in Crepis turcica and in Crepis occidentalis,
pappus is basally connate and equal. Jana and Mukherjee (2014b) have documented scaly
pappus in this tribe.

Among the studied cypselas only Crepis occidentalis developed prominent column
like stylopodium, but ill developed in others (Crepis biennis, Crepis foetida, Crepis pyrenaica
and Crepis turcica ). Mukherjee (2005) has contributed the detailed structure of stylopodium
in Asteraceae.

Carpopodium is variously lobed, ring like, distinguishable from the other part of cypsela and
is a very stable feature. Carpopodium of the studied taxa is usually asymmetric, but symmetric in
Crepis turcica. Diameter of cypselar carpopodium remains same with the body of the cypsela
but slightly wider than the base of the fruit in Crepis biennis. Carpopodial cells are thick walled,
rectangular and vertically oriented. Among the studied taxa, carpopodial cells are 2 – 10 seriate;
but, 8 – 10 seriate in Crepis turcica. Similar structure was accounted by Jana and Mukherjee
(2012a, 2013, 2014d). As a result, carpopodium has great significance in the classification of taxa.
The shape and the arrangements of carpopodial cell layers was also documented in the tribe by
Mukherjee and Nordenstam (2004) and Jana et al. (2013). Mukherjee and Nordenstam (2004)
evaluated the carpopodial structure of some species of Asteraceae and recognized 14 different
types of carpopodia and finally specified an evolution the basis of carpopodial structures.

So these cypselar macro- and micro- morphological features are important and
diacritical for upgradation of Astraceae classification.

Using the cypsela characters an artificial key for the recognition of these five species
is presented below:

Key to the Species
Genus: Crepis L.

1a. Ribs conspicuous or inconspicuous; rib number 5 - 10.  ..............  2
1b. Ribs conspicuous; ribs more than 10.  .……..............................  3
2a. Ribs 5; inconspicuous   ..…………. .............. ....................... C. turcica
2b. Ribs 10; conspicuous   ………..........…….  ...................... ... C. occidentalis
3a. Ribs 17- 20 ;pappus deciduous  ..…………………................…  4
3b. Ribs more than 20;pappus not deciduous  …….......…............. C. pyrenaica
4a. Cypsela slightly curved; ribs 17- 19  ………............................. C.  biennis
4b. Cypsela straight; ribs 19- 20  …….………................................ C. foetida
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