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ABSTRACT 

Anatomy of seeds and fruits in 10 taxa of the tribe Astereae of the family Compositae has been 
The pericarp is well-diferentiated anatonmically and the pattern of differentiation is of some taxo-

nomic valuc. Sced coat is single-layered cxcept in Conyza bonariensis where it is reprcsented by a noncellular 

studied. 

pellicle A single layer of cndosperm persists in mature seeds. 

INTRODUCTION 

Exomorphic characters of cypsela have been applied for identification purposes in conventional taxouomic descriptions of Compositae, but on the contrary not much 
atteation has been paid to utilise the anatomical structure of seed coat and fruit wall for 
this purpose. Present investigation, therefore, describes anatomy of seeds and fruits in Aster amellus L., A.foliaceus Lindl., A. macrophyllus L., 4. rotundifolius Thunb., A. tongalensis Franch., Callistephus chinensis Nees., G. hortensis Cass., Conyza bomariensis L., Felicia heterophylla Grau, and Solidago virgaurea Auct. 

MATERIAL AND METHODs 

Mature cypsils were obtained from the seed her barium of National Botanical Research Institute, Lucknow. Customary methods of dehydration in tertiary butyl and embedding in parafin wax were followed. Microtome sections were cut at a 

alcol 
thickness of 10-15 um. Sections were stained in safranin- fastgreen combination. 
OBSERVATIONS 

Aster 

Fruil-The fruits are light to dark brown in A. amellus, A. macrophyllus, brown in A. foliaceus and brown to black in A. rolundifolius and A. tongalensis. The fruits are flat and oval in outline. These are distinguishable into a lighter peripheral and darker central regions, and are bairy in A. amellus and A. foliaceus only. 
the fruit there is a foveole surrounded by a cream-coloured ring and this shows place of attachment of the cypscla. In A. amellus and A. foliaceus, pappus is made up of thin whitish hairs while in other species there is a ring of whitish tissue at the top of the fruit, 

At the base of 

Pericarp-Cross-sections of mature fruits show nearly elliptical outline in A. amellus, A. foliaceus, A. rolundifolius and A. tongalensis (Fig. 1A) but the fruit is pentagonal in outline in A. mucrophiyllus (ig. T 1). The pericarp of the former four species diflers from the last spccies and arc, thu5, described separately. 
Anatomically, the pericarp in A. amellus, A. Joliaceus, A. rotundifolius and A. tonga lensis is distinguishable into two zones. T he outerzonc is constituted by a layer of thin-lled epidermal cells contaimmg sone brownIsh substance wlhile the inner zone is made 
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Taxa of tribe Astereac. Anatomy of mature cypsils. 
Text-figs. 1 A-O. A. C. s. mature cypsela of' Asler amolus, B. C. s. part of same maguified, C. 
mature cypsela of Folicia helerophylla, D. A part of same maguificd, E. 
bonariensis, F. 
tongalensis, H. C. s. part of mature cypsela ol (allistephus hortensis, I. C. s. nmature cypscla of Aster 
macrophyllus, J. C. s. part ol mature cypscla ol Soldago vugaurou, K. C.s. part of mature cypsela of Aster 

macroplhylus, L. C. s. part ol maturc cypsela ol (alltsteplaus chinensis, M. C. s. mature cypsela of Solidago 
virgaurea, N. C. s. mature cypscla ol CallisteplauHs chinensis, O. Ci.s. part of nature cypsela of Conyza 

bonariensiS. 
(COT-cotyledon, END_endospern, EPcpidermis, FS-ibrous strand, HY-hypodermis, 

o 
C. s. mature cypsela of Conyza 

G.s. of nature cypsela of Callistoplaus hor tensis, G. C. s. part of mature cypsela of Aster 

C. S. 

PC-pericarp, REN-remnants ol endothelium, SC-secd coat). 



lu A. macropliylus fibrous strands are 
up of many laycrs of scleroscd cells (Fig. 1 B, G). 
situated at five places in the pcricarp (tig 1 These strands are made up of 

thick-walled sclerenchymatous cells (Fig. | K). Besides fibrous strands, the pericaro is 

distinguishable into two zones, (a) a layer ol epidcrmis madc up of thin-walled cells, and 

()a few layers of thin-walled tissue (P'ig. T K). 
Seed coat-Only a singlc layer ol seed coat persists in the maturc sced (Fig. 1 B, G, 

K). The cells of the secd coat are radially clongatcd and conspicuously thickened uni- 

formly. They stain red with safranin. The cndothcliun is sccn as a noncellular pellicle 

(Fig. IB, G, K). 
Endospermm and embryo-In the maturc sced, only the outcrmost laycr of the cndo-

sperm persists (Fig. 1 B, G, K). The cells of the endospcrm become thick-walled in A. 
Joliaceus and A. macrophyllus while they remain thin-walled im rest of thc species. The 

mature embryo occupies cntire length of the secd. 

Callistephus 
Fruit-The fruits are oblong, hairy and dark brown. At the base of the fruit, a 

foveole is present which is surrounded by a ring. The pappus is absent. 

Pericarp-Cross-section of a mature fruit shows ncarly clliptical outline in C. 
hortensis (Fig. 1 F) and quad1angular in C. chinensis (Fig. 1 N). Anatomiically, the peri 
carp in both the species is different, hence they are described separately. 

In C. hortensis, the pericarp is differentiated into three distinct zones, (a) the outer 

zone is made up ofa layer of epidermis whose cells contain dark brown substance, (6) 

the middle zone is composed of thin-walled cells and (¢) the inner zone is formed of two 

layers of thick-walled sclerenchymatous cells (Fig. 1 H). 
In G. chinensis, the pericarp is mainly differentiated into two zones, (a) a layer of 

epidermis whose cells contain dark brown substance, and (6) a few layers of thin-walled 
cells. At the four corners in the pericarp, fibrous strands are composed of thick-walled 

sclerenchymatous cells (Fig. 1 L). 
Seed coat-In mature seed, the seed coat is two-layered in C. hortensis (Fig. 1 H) 

and one-layered in C. chinensis (Fig. 1 L). The epidermal cells of seed coat in both the 
species are radially elongated and their 3/4 part of radial and entire inner tangential walls 
are thickened (Fig. 1 H, L). This thickened part takes deep stain with safranin. In 
C. hortensis, the subepidermal layer of seed coat remains thin-walled. The endothelium 
is represented by a thin cuticular layer (Fig. 1 H, L). 

Endosperm and embryo-Only a single layer of endosperm persists in the mature 
seed (Fig. 1 H, L). The mature embryo occupies whole length of the seed. 

Conyza 
Fruil-The fruits are small, compressed and cream-coloured. 1he hairs are 

present throughout the length of the fruit. At the base of the fruit a foveole is present 

which is surounded by creamish ring. T he pappus is composcd ol haius whose length is 

3 to 4 times more than the main body of the fiuit. 

PericarpCross-section of imature fi uit shows more or less elliptical outline (Fig. 
I E). Anatomically, the per icarp is diflerentiated into threc distinet zones, (a) a single 
layer of epidermis, (6) the second zome is made up of thick-walled sclerenchymatous 

cells, and () the third zone is conmposecd of a single layer of thin-walled cells, and this 

forms the inner lining layer ol the pericarp (Fig. 10). 
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Seed coat-Seed coat in a mature sced no more remains in cellular form and is 

seen as a thick brown pellicle closcly adpressel to the persisting layer of the endosperin 

(Fig. 10). 
Endosperm and embryo-A single laycr of cndosperm pcrsists in the mature sced. 

The endosperm cells arc considcrably thickcncd. The mature cmbryo occupics whole 

length of the sccd. 

Felicia 
Fruit-Colour of the fruit varies fiom light to dark brown. Under a stcrcoscopic 

binocular, the fruit is distir guishable into two zones-thc outer is light brown in colour 
and forms the wing-like structure ; the inner zone is a dark brown biconvex structure 
which cncloses the secd. The fruit is hairy. At the base of the fruit, there is a foveole 
which is surrounded by a whitish ring and this shows the place of attachment of cypscla. 
A similar ring is scen on the top of the fruit also and the pappus is absent. 

Pericarp-Cross-scction of a mature fruit shows an oval central region with two 

inflated sides (Fig. 1 G). Anatomically, the pericarp is distinguishable into following 
three zones, (a) epidermal layer of thin-wallecd cells containing a dark brown substance, 
(6) the middle zone is made up of thin-walled cells whose number varies. On the 
swollen sides, the number is larger, (c) the inner zone is made up of thick-walled scleren- 
chymatous cells and forms the main mechanical zone in the pericarp (Fig. 1 D). The 
number of sclerenchymatous cells is more in swollen regions. 

Seed coat-Only a single layer of seed coat persists in the mature seed (Fig. 1 D). 

No thickening of any type is seen in the cells of the sced coat. The endothelium is seen 

as a noncellular pellicle (Fig. 1 D). 
Endosperm and embryo--In the mature seed, only a single layer of endosperm per- 

sists (Fig. I D). The mature embryo occupies the entire length of the seed. 

Solidago 
Fruil-The fruits are narrow towards base and broad on stylar side. The colour 

of the fruit is dark brown. The fruit surface is hairy and the fruit shows ridges and 

furrows. At the base of the fruit a foveole is present which is surrounded by a whitish 
ring of thick-walled cells. Pappus is absent but at the top of the fruit there is an annular 
ring of brownish tissue. 

Pericary-Mature fruit in a cross-section is nearly circular in outline with distinct 
ridges and furrows (Fig. 1 M). Anatomically, the pericarp is differentiated into the 
following zones in the region of ridges, (a) a layer of large somewhat radially elongated 
epidermal cells comtaining a dark brown substance, (b) the second zone is made up of 
thick-walled sclerenchymatous cells forming a fibrous strand. Besides these thickened 
strands rest of the cells of the pericarp below the ridges are made up of thin-walled paren 
chymatous cells (Fig. 1J. Below the furrows no sclerenchymatous strand is formed 
and the number of par enchymatous layer is also reduced to one. 

Seed coat-In mature seeds, the seed oat is formed of the outer epilermis of the 

integument, and the outer tangential and radial walls of the epidermal cells are con- 

spicuously thickened (Fig. 1 J). The endotheliun1 is seen as a thin noncellular pellicle. 

Endosperm and embryo -A single ayer of endoseru persists in the mature seed 
(Fig. 1 J). The cells of the endosperm are consilerably tlickeued. The number of 
endosperm cells is, however, more on the radicular end of tle enbryo. The mature 

embryo occupies a major part of the sced. 
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1able-)Sizc of cypscla, length of embryo. hypocotyl-root-axis and cotyledons 

(measurcments ir mm) 

Cypsela Embryo Hypocotyl- Cotyledons Species 
Ixb root-axis 

1. Aster amellus 2.5-4x1.5-2 2.30 0.70 1.60 

2. Aster macrophyllus 3.15 1.15 2.00 4-5x1 

3. Aster foliaceus 0.90 1.20 2.5-5x 1.5-2.5.. 2.10 

4. Aster rotundifolius 3-3.3x1.5-2.5. 2.50 0.74 1.76 

5. Aster tongalensis 1.15 5-5.5x1.5-2 1.80 0.65 

6. Callisehus chinensis 2.24 -3x1.5-2 3.30 1.06 

7. Callisteplhus hortensis 4-4.5x 1.5-2.5 . 3.12 1.00 2.12 

8. Conyza bonariensis 0.70 1.5-2.5x0.5 1.20 0.50 

9. Felicia heterophylla .56 1.53 4-51.3-2.5 1.03 

10. Solidago virgaurea 4-5x1 3.00 0.90 2.10 

DISCUSSiON 

The pericarp of the presently investigated taxa does not follow exactly similar 

pattern of diflerentiation and can be casily grouped in four categories: () In Aster 

amellus, A. foliaceus, A. rolundifolius and A. tongalensis the single-layered epidernmis is fol- 

lowed by a multilayered thick-walled zone, (i) In Callistephus hortensis and Felicia 

he terophylla, the cpidermis is followed by a parenchymatous zone which is again followed 
by a zonc of thick-walled cclls, (iil) In Aster macrophyllus, Gallistephus chinensis and Solidago 
virgaurea, the epidermis is followed by parenchymatous zone which imcludes fibrous 

strands at places, (iv) In Conyza bonariensis, the epidermis is first followed by a sclerenchy- 

matous zone which is followed by a layer of parenchymatous cells. In other Astereae, 

viz., Erigeron bonariensis (SEnGAL, 1966), Erigeron canadensis (PaNDEY, 1977) and Conyza 
stricta (PULLAIAH, 1978), the maturc pericarp is represented by a layer of epidermis fol- 

lowed by a few subepidermal layers. As our existing knowledge on the pericarp structure 
he members of this tribe is meagre, nothing can be said at the moment regarding the 

taxonomic significance of pericarp structure for the tribe Astereae. 

The structure of the mature seed coat shows interesting variations in presently 

investigated taxa. ln Conyza bonariensis (present study) the seed coat is reduccd to a 
noncellular pellicle, a feature also reported in other Astereae, viz., Erigeron bonariensis 

(SEHGAL, 1966), and Erigeron canadensis (PANDEY, 1977). On the other hand, in Conyza 
stricta (PULLAIAH, 1978), the seed coat i1s represented by a single layer of thin-walled cells, 

In contrast to the above, 
the cells of the seed coat epidernmis show radial elongation in Aster species and Callistephus 

In Aster species, the epidermal cells of the seed coat are uniformly thickened 
l1t in Callistephus species, only inner tangential and to some extent the radial walls are 

In Solidago virgaurea, the outer tangential and to some extent the radial 

Radial elongation and thickening of the epidermal cells of the seed 
at have been reported in the members of tribe Cynareae (PaNDeY & SINGH, 1977). 

an observation also made in Felicia heteropiylla (present study). 

species. 

thickened. 

walls are thickened. 
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Based on this featurc of sced coat, it is probable that Astercac might have links with 

Cynareae. 
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