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Abstract: The present paper deals with the detailed morpho anatomical features of cypselas 
in some species of the tribe Lactuceae. Special attention has been taken to the surface hair, 
stylopodia, carpopodia, pappus structure etc. Anatomically, mesocarpic region is very 
interesting than other layers of pericarp, due to the variety of cellular differentiation. Lastly on 
the basis of the above mention morpho anatomical features, an artificial key to the studied 
species has been constructed. 
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INTRODUCTION 

The Asteraceac are one of the largest and highly advance family of dicotyledons containing 

three subfamilies; Chichoridideac, Asteroideac  and Barnadesiodeae (Bermer,1994) 25 tribes, 

155 genera and 2300 or more species (Kadreit & Jeffrey, 2007).Most of the author like Bentham 

(1873),Cronquist (1955), Jeffrey(1966) recognized the tribe Lactuceac as Cichorieae. Appart 

from the othe tribes of Ateraceae the tribe Lactuceae is characterized by the presence of milky 

latex and ligulae corolla. The tribe Lactuceae  consists of 11 subtribes, 98 genera and more than 

1550 species, excluding many micro species. Available literature reveals that the Lactaceac is 

regarded as one of the most  advanced and distinctive tribes of the Asteraceae.  Its external and 

internal structure of cypselas have been attracted little attention in many of the early 

workers.Cypsela are generally one seeded in dehiscent fruit of Asteraceac  which are developed 

from inferior  bicarpellary ovary. Fruits may or may not be associated with persistent calyx, 

usually in the form of either scales or bristles. As a result this type of special fruit or cypsela is 

actually a fals fruit. The cypselar features are equally important like other floral or vegetative 

features for delimitation of taxa and for accessing their relationships. Thus, a more extensive 

study of cypselar structure of some members of the tribe Lactuceac may be helpful in order to 

characterized these taxa. The cypselar morphological characters in details are important in the 

following ways:- 

ü Plays a significant role for identification of taxa when other floral features are not in hand or 

not available. 

ü These reproductive characters are less variable in varied environmental conditions. 

ü May be significant taxonomically for solving the problem for uncertain syatmatic affinity. 

ü An additional source of character along with traditional features for isolation. 

ü In many cases, this features fit well with sabtribal, classification , which are based on 

phonetic  and phyletic  system 

According to available literarature (singh et al, 1973, Beliaeva and Boyko, 1980 and Mukherjee 

and Sarkar, 1995) regarding the exomorphic features of cypsela in Lactuceae have elucidated 

that the cypselar features play a significant role for delimitation of taxa. But the avalilable 

information regarding these aspects is not sufficient to correlate the characters. To fill the gap 

in the knowledge of cypselar morphology in the tribe Lactuceae, the present study has been 

undertaken which deals with the exomorphic and histological characters of cypselas in four 

genera and five species of the tribe Lactuceae. 

 



Research Article       CODEN: IJPRNK            IMPACT FACTOR : 4.278       ISSN: 2277-8713                                                       
Chakraborty M, IJPRBS, 2014; Volume 3(4): 117-133                                                      IJPRBS 
 

Available Online at www.ijprbs.com 
119 

OBJECTIVES 

The purpose of the present study is three folds-  

First: To supplement the previous works for better understanding of taxa. 

Second: To distinguish between the taxa simply on the basis of cypselar structure in six                           

genera belonging to this tribe. 

Third: To identity the species based on cypselar micro and macro morphological and anatomical 

features. 

MATERIALS AND METHODS 

Materials were obtained  from the  Herbarium of Denmark (DK) 

Serial 
no. 

NAME OF TAXA {9b59wΩ{ !55w9{{ COLLECTION NO. 

 
1 

Hieracium lanatum Vill. Botanic Garden of Copenhagen 
(DK),Gothersgade 130,DK-1123, 
Copenhagen, Denmark 

E 3026-0078 

2 Microseris   douglasii 
(A.Gray) Sch.Bip 

Do. S 1944-0071 

3 Picris    galilaca (Boiss.) 
Benth. 

Do. S1971-0638 

4 Hypochoeris 
achyrophorus L. 

Do. E2985-0011 

5 Hypochoeris glabra L. Do. E 2985-0002 

 

For morphological study, dry cypselas were immersed in 2% NaOH solution for 2 to 3 days. 

After that the cypselas became softened. Then with the help of needle and binocular stereo 

dissecting microscope different part  of the cypselas such as cypselae, pappas bristle, scale thick 

ness rib and furrow are stained with 0.1% safranin solution and mounted in phenol glycerine, 

observed and drawn in compound microscope with the help of prism type camera lucida.  

For anatomical studies, free hand sections (10- 12 micrometer) were made and stained with 

aquaous safranin solution and these were drawn in compound microscope with the help of 

prism type camera lucida. 
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SEM photographs were  taken  with  the  help  of  Scanning Electron microscope, from Burdwan 

University, Golapbag, Burdwan. 

OBSERVATION 

Micro series   douglasii (A. Gray) Sch. Bip. 

Morphology (Fig. 2 A-I, 6 E-F, 7 P-S) 

Cypsela heteromorphic, ray cypsela 15x1 mm including pappus and 9x1 mm excluding pappus 

yellow ochre in colour. Disc cypsela 13x1 mm including pappus and 7x1 mm excluding pappus, 

brownish in ribs and yellow ochre in furrows. Ray cypsela linear, slightly curved, upper part 

truncate and lower part tapered. Disc cypsela linear, straight, upper part truncate and lower 

part tapered. Rounded in cross sectional configuration containg 8 to 10 ribs, alternatig to 

furrows. Furrows wider than the ribs. Surface pubescent, hairs are long papillate hair. Surface 

with cylindrical tuberculate scale like structure arranged in several vertical tires, 0.048 mm x 

0.029 mm. At the upper portion of the cypsela stylopodium present, conspicuous, subulate 

type, enlarged, partially immersed into the nectary. Pappus arranged in one whorl, 

homomorphic. Paleoceous sectose type of pappus britles. At the basal region of the cypsela, 

Carpopodium present, wider than the diameter of the basal lobe. Carpopodium cells are large, 

distinguishable from other cells of cypsela, arranged in 3 to 4 rows, irregular. 

Anatomy (Fig. 9 C-D) 

Cypsela rounded in cross sectional configuration with prominent ribs and furrows. Pericarp 

think, on an average 0.076 to 0.033 mm thick in ribs and furrow regions respectively. Pericarp 

differentiated into two distinct zones ς Epicarp and Mesocarp.Epicarp uniseriate, made up of 

thin walled rectangular to oval shaped,Compactly arranged, horizontally placed, 

Parenclymatous cells. Mesocarp present just internal to the epicarpic region, thick walled 

compactly arranged sclernchyma tissues. Cells are hexa to pentagonal in shape.Vellicular Cavity 

present in this region. Testa present just internal to the mesocarpic region, approximately 

0.0094 mm   thick, represnted by crusted layer of parenchyma cells, uniseriately 

arranged.Vascular trace present below the testal region. Endosperm persists in mature cypsela 

biseriate, cells are barrel shaped, thick walled, parenchymatous, compactly arranged, 0.011 to 

0.025 mm  thick. Mature embryo occupies a major part of the cypsela; cotyledons 2 in number, 

3 secretory duts exist in each cotyledon; 2 smaller and 1 bigger. So, each seed has  6 secretory 

ducts. 

Picris galilaea (Boiss.) Benth. 

Morphology (Fig 5 A-I, 6 D, 7 I-K) 
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Cypsela heteromorphic. Ray cypsela 7 x 2 mm including pappus and 4 x 2 mm excluding pappus. 

Disc cypsela 6 x2 mm, with out pappus. Both ray ande disc cypselas are deep brown in colour. 

In case of disc cypsela, bottle green coloured bract like structure covered the posterior part of 

cypsela. Cypsela spindle shaped,slightly curved. Surface cross rugose with cylindrical tuber 

culate scale like sttucture arranged in several vertical tires, 0.148 x 0.007 mm, small. Cypselar 

upper part truncate, basal part rounded. Elliptic in cross sectional configuration. Stylopodium 

present at the upper part of the cypsela, partially emmersed into the nectary. Pappus 

homomorphic, arranged in one whorl, 5 in number, broad at base and pointed at apex. Bristles 

are barbellate setose type. At the basal region of the cypsela, corpopodium present, ring like, 

narrow than the base. Copopodium cells thick walled, horizontally placed, uniseriately 

arranged. 

Anatomy (Fig 9 E-F) 

Cypsela elliptic in cross section with ribs and furrows. Pericarp thick, in an average 0.074 to 

0.069 mm thick in ribs and furrow  regions respectively. Pericarp differentiated into two distinct 

zones ς Epicarp  and Mesocarp. Epicarp uniseriate, made up of thin walled rectangular to oval 

shaped, Compactly arranged, horizontally placed, Parenchymatous cells.Mesocarp present just 

internal to the epicarpic region, thick walled compactly arranged sclerenchyma tissues. Cells are 

hexa to pentagonal in shape.Testa present just internal to the mesocarpic region, 

approximately 0.014 mm.Vascular trace present below the testal region thick, represnted by 

crusted layer of parenclyma cells, uniseriately arranged.Endosperm persists in mature cypsela 

biseriate, cells are barrel shaped, thick walled, parenclymatous, compactly arranged, 0.022 mm 

thick.Mature embryo occupies a major part of the cypsela; cotyledons 2 in number, 3 secretory 

duts exist in each cotyledon; 2 smaller and 1 bigger. So, each seed has 6 secretory ducts. 

Hypochoeris    glabra  L. 

Morphology (Fig 3 A-I, 6 C, 7 A-D) 

Cypsela heteromorphic, pappose. Ray cypsela 12 x0.5 mm including pappus and  7 x 0.5 mm 

excluding pappus. Disc cypsela 11 x1 mm including pappus and 5 x1 mm excluding pappus. Ray 

cypsela lancheolate in shape, brown, beak present.Disc narrowly triangular, brown, beak 

absent, upper part truncate, lower part Pointed. Elliptic in cross sectional configuration. At the 

upper part of the cypsela stylopodium present, conspicuous, partially immersed into the 

nectary. Pappus unequal length, acicular free at base, pointed apex. Bristles of barbellate 

setose type, persistent. Surface with ribs and furrows. Number of ribs approximately 12-15. 

Surface with cylindrical tuberculate, scale like structure arranged in several vertical tires, 0.063 

x 0.014 mm. At the basal part of the cypsela carpopodium present, narrow than the base, more 
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or less triangular. Carpopodium cells thick walled, distinguishable from the other cells, arranged 

in 2 rows. 

Anatomy (Fig 8 A-B) 

Cypsela elliptic in cross sectional configuration containing ribs and furrows.Pericarp thick, on an 

average 0.066 mm and 0.056 mm in ribs and furrows  regions respectively consists of 2 distinct 

zones ς Epicarp and Mesocarp.Epicarp uniseriate, made up of thin walled rectangular to oval 

shaped compactly arranged, horizontally placed, Parenchymatous cells. Mesocarp present just 

internal to the epicarpic region, thick walled compactly arranged sclernchyma tissues. Cells are 

hexa to pentagonal in shape.Testa present just internal to the mesocarpic region, 

approximately 0.019 mm.Vascular trace present below the testal region thick, represnted by 

crusted layer of parenclyma cells, uniseriately arranged. Endosperm persists in mature cypsela 

biseriate, cells are barrel shaped, thick walled, parenclymatous, compactly arranged, 0.009 mm 

thick.Mature embryo occupies a major part of the cypsela; cotyledons 2 in number, 3 secretory 

duts exist in each cotyledon; 2 smaller and 1 bigger. So, each seed  has 6 secretory ducts. 

Hypochoeris achyrophorusL. 

Morphology (Fig  4 A-N, 6B, 7 P-S) 

Cypsela heteromorphic. Ray cypsela 10 x0.5 mm including pappus and 6 x 0.5 mm excluding 

pappus, lanceolate. Disc cypsela 8 x 0.5 mm including pappus and 5 x 0.5 mm excluding pappus, 

lanceeolate. Beak present in both cypsela, brown in Papillate region and off White in interband 

region, elliptic in cross sectional configuration. At the upper part of the cypsela stylopodium 

present, in conspicuous. Around the stylopodium, pappus arranged in 2 whols. Pappus 

dimorphic, inner broader and longer than the outer. Both bristles barbellate setose 

type.Cypsela has ribs and furrows. The number of ribs approximately 5-7, ribs wider than 

furrows. Surface with cylindrical tuberculate scale like structure arranged in several vertical 

tires, 0.074 x 0.014 mm.At the basal region of the cypsela corpopodium present, ring-like, 

conspicuous, broader than the base. Corpopodium cells thick walled, distinguishable from other 

cells of cypsela arranged in 4 rows. 

Anatomy (Fig 8 C-D) 

Cypsela elliptic in cross sectional configuration containing ribs and furrows. Pericarp thick, on 

an average 0.044 mm to 0.037 mm in ribs and furrows  regions respectively consists of 2 

distinct zones ς Epicarp and Mesocarp.Epicarp uniseriate, made up of thin walled rectangular to 

oval shaped, compactly arranged, horizontally placed, Parenclymatous cells. Mesocarp present 

just internal to the epicarpic region, thick walled compactly arranged sclernchyma tissues. Cells 

are hexa to pentagonal in shape.Testa present just internal to the mesocarpic region, 
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approximately 0.007 mm.Vascular trace present below the testal region thick, represented by 

crusted layer of parenchyma cells, uniseriately arranged. Endosperm persists in mature cypsela 

biseriate, cells  barrel shaped, thick walled, parenchymatous, compactly arranged, 0.018 mm 

thick.Mature embryo occupies a major part of the cypsela; cotyledons 2 in number, 3 secretory 

duts exist in each cotyledon; 2 smaller and 1 bigger. So, each seed has 6 secretory ducts. 

Hieracium lanatum vill. 

Morphology: (Fig 1 A-I, 6 A, 7 E-H) 

Cypsela heteromorphic, pappose. Ray cypsela deep brown, 12x1mm including pappus and 

7x1mm excluding pappus. Dise cypsela pale brown, 8x1mm including pappus and 3x1mm 

excluding pappus. Linear, upper part truncate, lower part tapered. Rounded in cross sectional 

configuration. 8 to 11 ribs present alternate to the furrows. Furrow wider than the ribs. Surface 

cylindrical tuberculate scale like structure arranged in several vertical tires, lage 

0.074x0.011mm. Stylopodiun present at the tip of the cypsele, prominent, partially emmersed 

in to the nectary. Pappus homomorphic, present in 1 row,numerous (ca 19 to 25) with unequal 

length, unbranched, pale yellow in colour,persistent. Base of the pappus free,apex of the 

pappus sharply pointed. Bristles present barbellate setose type of bristles. At the basal region 

of the cypsela carpopodium present, narrow than the base, symmetric, ring like. Carpopodium 

cells are thick walled, arranged in 3 rows. 

Anatomy (Fig 9 A-B) 

Cypsela rounded in cross sectional configuration. Ribs and furrows present. Pericarp 0.070 mm 

and 0.040 mm in ribs and furrows regions respectively.Pericarp made up of 3 zones - epicarp, 

mesocarp and endocarp. Epicarp uniseriate, made up of thin walled, rectangular to oval, 

compactly arranged,  parenchymatous cells , horizontally placed.Just internal to the epicarpic 

region,mesocarpic region consists of only thick walled sclerenchyma tissue. Within the 

mesocarpic region just below the ribs vascular trace present.Endocarp present just below the 

mesocarp,made up of uniseriately arranged horizontally placed parenchymatous cells.Testa 

attached with cypselar walled, approximately 0.007mm thick, represented by a narrow layer of 

uniseriately arranged parenchyma cells. Endosperm persistes in mature cypsela,uniseriate,cells 

barrel shaped, both layers. Thick walled, parenchymatous, compactly arranged, 0.011 to 0.025 

mm  thick. Mature embryo occupies a major part of the cypsela; cotyledons  2 in number, 3  

secretory ducts exist in each cotyledon; 2 smaller and 1 bigger.  
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1 mm A, B, C, D                0.1 mm G,H,I                               0 .03 mm E,F. 

Fig.1: Cypselar morphological features of the studied species of the tribe Lactuceae 

A-I-Hieracium lanatum: A-Ray  cypsela, B-Disk cypsela, C-Upper  part of cypsela  showing  

stylopodium, D-Lower part of cypsela showing carpopodium, E-Carpopodial cells, F-Surface  

cells, G-Upper part of pappus bristle, H-Middle  part of pappus bristle, I-Lower part of pappus 

bristle. 

 

1 mm  A,B                1 mm  C,D                    0.03 mm E-H 

Fig.2: Cypselar morphological features of the studied species of the tribe Lactuceae 

A-I-Micro series   douglasii: A-Ray cypsela, B-Disc cypsela, C-Upper part of cypsela showing 

stylopodium, D-Lower part of cypsela showing carpopodium, E-Surface  cells, F-Surface  hair, 

G-Carpopodial cells, H-I- Pappus. 
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1 mm A-D          0.03 mm E-I 

Fig.3: Cypselar morphological features of the studied species of the tribe Lactuceae 

A-I-Hypochoeris  glabra: A-Ray cypsela, B-Disc cypsela, C-Upper part of cypsela showing 

stylopodium, D-Lower part of cypsela showing carpopodium, E-Carpopodial cells, F-Surface  

cells, G-Upper part of pappus bristle, H-Middle part of pappus bristle, I-Lower part of pappus 

bristle. 

 

1 mm A-F            0.1 mm G                            0.03 mm H-N 

Fig.4: Cypselar morphological features of the studied species of the tribe Lactuceae 

A-N-Hypochoeris  achyrophorus: A-Ray cypsela, B-Disc cypsela, C-E-Stylopodium  of  ray  and  

disc cypsela, D-F-Carpopodium of ray and disc cypsela, G-Carpopodial  cells, H- Upper part of  

inner pappus, I-Middle part of inner pappus, J-Lower part of inner pappus, K-M- Upper, 

middle and lower part of outer pappus bristle, N-Surface cells. 
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1 mm A-D            0.1 mm G-I             0.03 mm E-F 

Fig.5: Cypselar morphological features of the studied species of the tribe Lactuceae 

A-I-Picris galilaea: A-Ray cypsela, B-Disc cypsela, C-Upper part of cypsela showing 

stylopodium, D-Lower part of cypsela showing carpopodium, E-Carpopodial cells, F-Surface 

cells, G-I-Upper, middle and lower part of pappus bristle. 

 

Fig.6: Micro photographs of studied cypselas of the tribe Lactuceae 

A-Hieracium lanatum, B-Hypochoeris  achyrophorus, C-Hypochoeris  glabra, D-Picris galilaea, E-

F-Microseris  douglasii: E- Ray  cypsela, F-Disc cypsela. 
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Fig.7: SEM-Photographs of the studied cypselas of the tribe Lactuceae 

A-D-Hypochoeris  glabra: A-Surface, B-Basal part, C-Pappus, D-Upper part; E-H-Hieracium  

lanatum: E-Surface, F-Carpopodium, G-Stylopodium, H-Pappus; I-K- Picris galilaea: I-Surface, J-

Upper part, K-Lower part; L-O-Microseris  douglasii: L-Surface, M-Basal part, N-Upper part, O-

Pappus; P-S-Hypochoeris  achyrophorus: P-Stylopodium, Q-Pappus, R-Surface, S-Carpopodium 

 

0.1 mm A, C                                 0.03 mm B,D. 

Fig.8: Cypselar anatomy of the studied species of the tribe Lactuceae 

A-B-Hypochoeris glabra: A-Diagrammatic view, B- Cellular view; C-D- Hypochoeris  

achyrophorus: C-Diagrammatic view, D-Cellular view 
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0.1 mm A, C, E                       0.03 mm B, D, F 

Fig.9: Cypselar anatomy of the studied species of the tribe Lactuceae 

A-B-Hieracium lanatum: A-Diagrammatic view, B-Cellular view; C-D- Microseris  douglasii: C-

Diagrammatic view, D-Cellular view; E-F- Picris galilaea: E-Diagramati view, F-Cellular view 

DESCRIPTION OF SEM PHOTOGRAPHS 

7. A-D-Hypochoeris glabra 

 Surface,  cells  are  homomorphic, elongated  in  one  direction, with  straight  anticlinal  wall,  

provided  by  depression  between the two  cells. Periclinal wall of outer cells  may  be  flat or 

smooth, without any  secondary  structure. Carpopodium, cells are homomorphic, elongated in 

one  direction,  with straight anticlinal wall, provided  with  depression between the two cells. 

Periclinal wall of outer epidermal cells may be convex, without any secondary structure. 

Carpopodial cells are arranged in 4-6 rows. Pappus, cells  are  homomorphic, elongated  in  one  

direction, with  straight  anticlinal  wall,  provided  by  depression  between the two  cells. 

Within the periclinal wall, cells may convex, without any secondary structure. Pappus 

represented by two circles. 
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7. E-H-Hieracium lanatum 

 Surface, cells are  homomorphic, elongated in one direction, with straight anticlinal wall, 

provided with  a  channel  between the two cells. Periclinal wall of outer cells may be concave, 

without any secondary structure. At the basal region of cypsela, carpopodium present, 

arranged in 4-5 cell layers. Carpopodial cells are quadrangular-rectangular in shape, with 

straight anticlinal wall. Stylopodium elongated, cylindric. Pappus, surface,  cells  are  

homomorphic, elongated  in  one  direction, with  straight  anticlinal  wall,  provided  by  

depression  between the two  cells. Within the periclinal wall, cells may convex, without any 

secondary  structure. Pappus represented by one circle. 

7. I-K-Picris galilaea 

Surface, cells are homomorphic, elongated in one direction, with straight anticlinal wall, 

provided with a depression between the two cells. Periclinal wall of outer cells may be concave, 

without any secondary structure. Bract appears from the posterior part of surface. 

7. L-O-Microseris douglasii 

 Surface, cells are homomorphic, elongated in one direction, rectangular, with straight anticlinal 

wall, provided with a channel between the two cells. Periclinal wall of outer cell may be 

concave, without any secondary structure. Carpopodium, cells are heteromorphic, cells are 

quadrangular-rectangular in shape, with straight anticlinal wall, arranged in approximately 12 

layers. Pappus represented by paleoceous setose type, arranged in single ring. 

7. P-S-Hypochoeris achyrophorus 

Stylopodium inconspicuously developed. Pappus dimorphic type, represented by barbellate 

type of pappus bristle. Within the surface, cells are homomorphic, with straight in direction, 

provided with straight anticlinal wall, containing a depression between the two cells. Periclinal 

wall, cells may be convex, without any secondary structure. Carpopodium ring like. Carpopodial 

cells are arranged in 6 rows. Carpopodium, cells are more or less quadrangular in shape, with 

straight to slightly curved anticlinal wall, provided by a depression between the two cells. 

DISCUSSION 

Five species under four genera of the tribe Lactuceae have been studied to observe the 

different morpho anatomical variations among them. Among the studies species, in Microseris 

douglasii, cypsela is large in size than another four studied cypselas (Hieracium lanatum, 

Hypochoeris glabra, Picris galilaea and Hypochoeris achyrophorus). The colour of cypsela is also 

variable and it depends on the state of maturity of cypsela (Das and Mukherjee, 2008).Among 
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the studied cypselas, in case of Microseris douglasii, the surface is yellow to brown in colour, in  

Picris galilaea, surface is brown in colour,  Hieracium lanatum, surface is deep brown to pale 

brown in colour, in Hypochoeris glabra, surface is deep brown in colour and in case of  

Hypochoeris achyrophorus surface is brown to offwhite in colour. Though, colour is not an 

important taxonomic character for the separation of taxa. Shape of cypsela is also variable. At 

the upper part of cypsela, stylopodium is present. It is a persistant style base. Among the 

studied cypsela in case of Microseris douglasii, Hieracium lanatum, Hypochoeris glabra, 

stylopodium is prominent, whereas in case of Picris galilaea and Hypochoeris achyrophorus 

stylopodium is inconspicuous. Mukherjee (2005), has done a study regarding the stylopodial 

features of some species of Asteraceae. The present observation, regarding the structure of 

stylopodium is closely fit with the observation of Mukherjee(2005). Among the studied 

cypselas, in case of Microseris douglasii, surface is pubescent, whereas in remaining four 

studied cypselas, cylindrical, tuberculate and scale like structure is present in the surface. Shape 

of pappus is variable. In case of Hypochoeris achyrophorus pappus are hetero morphic having 

thin, narrow type pappus in outer whorl and large, wide based pappus in inner whorl. 

Homomorphic pappus are seen in the remaining genera. In case of Microseris douglasii, pappus 

is of palaeoceous setose type but Barbellate setose type of pappus is seen in other genera. At 

the basal region of cypsela, carpopodium present. It is a basal meristematic zone. Among the 

studied cypselas, in case of Hieracium lanatum, carpopodium is narrow than the base and ring 

like; in case of Microseris douglasii, carpopodium is wider then the base and with five lobed 

structure; in case of Hypochoeris glabra, carpopodium is narrow than the base and more or less 

triangular, in Hypochoeris achyrophorus, carpopodium is wider than the base and ring like. 

Mukherjee and Nordenstam (2004), Jana and Mukherjee (2014) have done a study regarding 

the carpopodial features of Asteraceae. Not only the morphological features, but also 

anatomical characters are very essential.   Anatomically, all the studied cypselas are with round 

to elliptic in cross sectional configuration. In all the studied cypselas, mesocarpic region is made 

up of only sclerenchyma cells. In some other studied taxa (Tragopogon orientalis, Tragopogon 

patensis) of this tribe mesocarpic region is made up of both parenchyma and sclerenchyma 

tissue (Jana and Mukherjee, 2013). 

On the basis of the mesocarpic zone of pericarp, cypselas can be divided in to following 

category.  

1. Pericarpic region is with pigmentation and divided into epicarp, mesocarp and endocarp. 

Example - Hieracium lanatum 

2.   Mesocarpic region is with vellicular cavity. Example - Microseris douglasii 
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3. Mesocarpic region is with sclerenchymatous, pigmentation, endocarp and vellicular cavities 

are absent in pericarpic region. Examples -Hypochoeris achyrophorus,Hypochoeris glabra. 

Our observation regarding the cellular organisation of mesocarpic region of pericarp is closely 

fit with the observation of Beliaeva and Boyko (1980). Testa is usually attached with cypselar 

wall. In all the studied cypselas, testal layer is made up of crusted layer of parenchyma cells, 

uniseriately arranged. Pak and Kawano (1990), have reported a contribution regarding the 

testal structure of Asteraceae. Except the cypsela of Hieracium lanatum, remaining fourstudied 

cypselas, endosperms are bi-seriately arranged, parenchymatous. In all the studied cypselas, 

each cotyledon is containing three resin ducts. According to Das and Mukherjee (2008), 

cotyledonary resin ducts are absent in case of Tragopogon. 

CONCLUSION: 

From the above observation, it can be concluded that combination of both morpho-anatomical 

features play significant role for delimitation and isolation of taxa.  

LIST OF ABBREVIATIONS: 

Ep-Epicarp, Me-Mesocarp, End-Endocarp, T-Testa, E-Endosperm, Scl-Sclerenchyma, V.C.-

Vellicular cavity, R.D.-Resin duct. Pig-Pigmentation, Cot-Cotyledon 

AN ARTIFICIAL KEY TO THE STUDIED SPECIES: 

1.a.  Cypsela with paleoceous setose type of pappus; surface pubescent; carpopodium five lobe; 

mesocarp containing vellicular cavity ;  endosperm biseriate; cotyledon placed slightly oblique 

ǘƻ ǘƘŜ ŀȄƛǎ ƻŦ ŎȅǇǎŜƭŀΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Microseris douglasii 

1.b.   Cypsela with barbellate setose type of pappus ; surface without hair; carpopodium ring 

like or triangular; vellicular cavity absent ;endosperm  may be uniseriate or biseriate ; cotyledon  

placed at parallel to rightangle to axis of 

ŎȅǇǎŜƭŀΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..(2) 

2.a.   Disc cypsela without pappus, ray cypsela with pappus ; beak absent  ; carpopodium cells 

ǳƴƛǎŜǊƛŀǘŜƭȅ ŀǊǊŀƴƎŜŘΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΦ...............................Picris  galaelia 

2.b. Both the ray and disc cypsela containing pappus; beak present either in ray cypsela or both 

ray and disc cypsela or absent; carpopodial cells are arranged in 2-п ƭŀȅŜǊǎΧΧΧΧΧΧΧΦΦΦ(3) 

3.a. Beak present in both ray and disc cypsela; pappus 

ƘŜǘŜǊƻƳƻǊǇƘƛŎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..Hypochoeris  achyrophorus 

оōΦ .Ŝŀƪ ǇǊŜǎŜƴǘ ƻƴƭȅ ƛƴ Ǌŀȅ ŎȅǇǎŜƭŀ ƻǊ ǘƻǘŀƭƭȅ ŀōǎŜƴǘΤ ǇŀǇǇǳǎ ƘƻƳƻƳƻǊǇƘƛŎΧΧΧΧΧΧΧ.(4) 
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4.a. Beak present only in ray cypsela; pericarp consist of epicarp, mesocarp ; pigmentation 

ŀōǎŜƴǘΤ ŜƴŘƻǎǇŜǊƳ ōƛǎŜǊƛŀǘŜƭȅ ŀǊǊŀƴƎŜŘΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧHypochoeris  glabra 

4.b. Beak totally absent; pericarp consist of epicarp, mesocarp and endocarp; pigmentation 

present below the epicarpic region; endosperm uniseriately 

ŀǊǊŀƴƎŜŘΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Hieracium  lanatum 
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