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In Cotula hemisphaerica, anthers  are b isporangiate .  The  male archespor ium  consis ts  o f  a s ingle row o f  4-7 hypoderm al  cells. 
D evelopm ent  o f  an the r  wall is accord ing  to the D ico ty ledonous  type. T h e  tapetum corresponds  to per ip lasm odia l  type. S im ultaneous  
cytokinesis  produces  tetrahedral ,  decussate  and isobilateral pollen tetrads. The pollen grains at the time o f  anther  deh iscence  are three celled. 
The deve lopm en t  o f  the e m b ry o  sac is o f  the P o lygon um  type. M ature  em b ryo  sac consis ts  o f  an egg. two synergids ,  two po lar  nuclei and 
variable nu m ber  o f  an t ipodal  cells.  Rare  occurrence  o f  synerg id  haus tor ia  and germ ination  o f  pollen  grains in situ is reported.  Fertil ization 
is porogam ous .  C. hemisphaerica  is self-sterile.  Endosperm  deve lopm en t  is o f  the nuclear  type, and the em bryo  deve lopm ent  conform s 
to the Senecio  variation o f  the Astered  type.

K ey  W o r d s :  A steraceae ,  Cotula hemisphaerica, M ic rosporang ium , M egasporang ium , Endosperm , Embryo.

A ccord ing  to Johanson  (1950) “Despite  a wealth 
o f  investigations on species  belonging to Asteraceae,  
the em b ry o n o m y  o f  the family is none  too satisfac­
tory a cond i t ion” . Even today considerable  literature 
ava i lab le  on the e m b ry o lo g y  o f  A s te raceae  is too 
insufficient to establish an enbryological  genera l iza­
tion for this family. Besides  the diverse behaviour  of  
endo the l ium  and antipodal  cells, the m em bers  o f  the 
family reveal the different  types o f  em bryo  sac and 
endosperm development (Davis, 1966, Pullaiah, 1984). 
Such variations are not even uncom m on at intrageneric 
level (Pullaiah 1979b, 1984). The present investiga­
tion is, therefore ,  an a t tem pt  in this d irect ion  and 
deals with the em bryo logy  o f  Cotula  hem isphaer ica  
a taxon hitherto  em bryolog ica l ly  unknown.

C. hemisphaerica  (n=20) flowers and fruits from 
January to M arch  on moist and shady banks of  Yamuna 
river in Delhi.  T h e  p lant  can be recogn ised  by its 
herbaceous  nature,  a l ternate and pinnatisect  leaves, 
and d isco id ,  h e te ro g a m o u s ,  p e d u n c u la te d  ye l low  
heads .  E ach  head  possesse s  o u te r  (1 or  2 ser ies)  
florets and inner (disc) florets. The outer  florets are 
not rayed ,  irregular,  ep ig y n o u s  and pistil late.  T he  
inner florets are regular, ep igynous  and bisexual. The 
head is erect  at the t ime o f  anthesis  but d roops  at the 
event o f  fruit  production.

MATERIALS AND METHODS

Small pieces o f  f lower heads at different stages

o f  deve lopm ent  were fixed in formalin-acetic-alco-  
hol for 24 hrs. and alcohol-acetic  acid for 18 hrs. The 
material  was subsequen t ly  stored in 7 0 %  ethanol.  
Dehydrat ion  was done in tert.-butyl alcohol and par­
affin e m b e d d e d  mater ia l  was cut  at 8 -12  m ie rons  
thiekness.  T he  sections were stained in H e id e n h a in ’s 
iron alum hematoxylin-fas t  green with a coun te r  stain 
o f  fast green.

OBSERVATIONS

M icrosporangium: The stamen primordia  emerge 
independently  and remain  free from each other until 
the formation  o f  m icrospore  tetrads. At this stage, the 
ad jacen t  an thers  cohere  by their  ep iderm al  cuticle 
forming an anther  tube. The num ber  o f  s tamens in a 
disc floret is four (Fig. 1A),

A n th e r  w all d e v e lo p m e n t  : T h e  a n t h e r  is 
b isporangia te  (Fig. 1 A-B).  -An young  anther  in a 
c r o s s  s e c t i o n  a p p e a r s  s o m e w h a t  e l o n g a t e  an d  
undifferent ia ted .  T h e  a rchespo r ium  is hypoderm al  
and in longisection reveals a row of  4-7 cells (Fig. 
1C-D), and in transsection, a single cell (Fig. IB),

The archesporial  cells undergo  periclinal  d iv i ­
sion forming a pr imary sporogenous  layer towards 
inside and primary parietal layer towards outside. The 
cells o f  the primary parietal layer divide periclinally 
forming the outer and the inner layers, o f  which the 
latter matures  into the tapetum (Fig. 1 B, E). Subse­
quent  periclinal division o f  the outer layer gives rise
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to the endo thec ium  and the middle  layer (Fig. IB). 
In structure,  the an ther  wall consists  o f  outer  ep ider­
mis, f ibrous endo thec ium ,  middie  layer and tapetum. 
T h e  d ev e lo p m en t  o f  an ther  wall, thus conform s to 
the D ico ty ledonous  type (Davis 1966).

T he  tapetum, initially, possesses uninucleate  cells 
with dense  cy top lasm  (Fig. IB )  but  later becom es  
b inucleate  due  to mitotic divisions (Fig. 1E-F). The 
tapetum is per ip lasm odia l  type. During  the fo rm a­
t ion o f  m ic ro sp o res ,  the  inner  tangent ia l  walls  o f  
tapetum break down,  their protoplasts  flow into the 
anther  locule and fuse with the ne ighbouring  pro to­
plasts result ing in the form ation  o f  per ip lasm odium  
which encirc les  the m icrospores  (Fig. 1H). Later  this 
a m o rp h o u s  su b s ta n ce  is g radua l ly  used up by the 
growing pollen grains and disappears  completely  prior 
to the formation  o f  two male gam etes  (Fig. 1U).

The  ep iderm al  cells undergo  anticlinal divisions 
and becom e greatly  s tretched and thus keep pace with 
the enlarg ing  anther  (Fig. 1H, U). Its cells, however, 
persist upto  the maturity  o f  the anther. Concom it tan t  
with (he d isappearance  o f  the tapetal per ip lasmodium, 
the hypoderm al  layer acquires  characteris t ic  fibrous 
th ickenings (Fig. 1U). T h e  middle  layer col lapses  due 
to the gradual expansion  o f  sporogenous  tissue and 
the rigid endo thec ium .  T he  lysed middle  layer per­
sists until the uninuclea te  m icrospore  stage (Fig. 1G). 
T he  anther  dehisces  introrsely and sheds three-celled 
pollen grains (Fig. 1U).

Microsporogenesis : T h e  p r im ary  sporogenous  
cells divide transversely  to form one row o f  second­
ary s p o ro g e n o u s  ce l ls  w hich  d irec t ly  m a tu re  into 
meiocytes  (Fig. 1B, E). T hese  meiocytes  undergo  two 
meiotic  d ivis ions (Fig. 1I-L). The first meiotic  divi­
sion is free nuclear  (Fig. IB, K) and the second d i ­
v i s io n  r e s u l t s  in th e  f o r m a t i o n  o f  fo u r  n u c le i .  
Cytok ines is  is o f  the s im ul taneous  type. T he  a r range­
ment o f  m icrospores  is e i ther  tetrahedral (Fig. IF, L, 
M) or isobilateral (Fig. 1N). Rarely, tetrads o f  decussate 
type are also encounte red  (Fig. 10).

T h e  m ic ro sp o re s  are l ibera ted  by the  lysis o f  
m icrospore  m other  cell walls. T he  exine in the lib­
erated m icrospore  is cons; icuous and spiny. T he  young 
pollen grain is non-vacuola te  and has a central  nu ­
cleus (Fig. IP). Later  the pollen grain enlarges and 
develops a central  vacuble which pushes the nueleus 
towards the periphery.
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Male gametogenesis : T h e  mitosis  results in two 
cells namely  generative and vegetative cells. T h e  g en ­
erative nucleus adheres  to the wall o f  the intine (Fig. 
IQ). T h e  pollen grain,  gradually  becom es  two-celled 
by the formation  o f  lenticular  generat ive cell (Fig. 
IQ, R). This  cell d iv ides  to give rise to two male 
gam etes  (Fig. IS).  T he  ex ine  is sp inous  and intine is 
smooth  and uniformly  thick. At shedd ing  stage, the 
pollen grains are spheroidal,  tr iporate and three-celled
(Fig. IS).

T he  pollen grains  occasionally  show precocious 
germinat ion  and germinate  to form small pollen tubes 
where  either one  or  both the male gam etes  migrate
(Fig. IT).

Megasporangium : T he  ovular  p r im ord ium  arises 
as a small p ro tuberance  from the base o f  the ovary 
and gradually  fills the loculus.  T he  ovule  undergoes  
curvature during its development due to the pronounced 
growth towards one  side. At m egaspore  mother  cell 
s tag e ,  the  o v u le  is a n a t r o p o u s ,  u n i t e g m in a l  and  
tenuinucellar  (Fig. 2A-B).

Megasporogenesis: The hypodermal archesporium 
is overarched by a single layer  o f  nucellar  ep iderm is  
(2A) and functions directly as the m egaspore  m other  
cell (Fig. 2B). The  en largem ent  o f  m egaspore  m other  
cell is accom pained  by a few anticlinal d ivis ions in 
the cells that overly as the nucellar  epidermis.

T h e  meiotic  division in the m egaspore  m other  
cell results in the form ation  o f  m egaspore  dyad  with 
smaller  m icropylar  and larger chalazal  cells  (Fig. 2C). 
Next  division in each o f  two cells leads to the fo rm a­
tion o f  a linear tetrad o f  m egaspores  (Fig. 2D).

At the m egaspore  tetrad stage, the nucellar  ep i ­
derm is  eventually degenera tes  and the inner  layer  o f  
the in tegum ent  differentiates as the endo the l ium  (Fig. 
2D) which is initially uniseriate but later at two-nuclcate 
em bryo  sac stage, becom es  two-celled  thick (Fig. 2F). 
However,  it rem ains  uninucleate  th roughou t  its d e ­
velopment.

T he  chalazal  m egaspore  functions w hereas  three 
m ic ropy la r  m eg asp o re s  d eg en e ra te  (Fig. 2E).  T h e  
functional m egaspore  enlarges,  develops vacuoles and 
is beseiged by endothe l ium  (Fig. 2E).

Female gam etogenesis: T he  divis ion in the func­
tional m eg asp o re  resu lts  in the  fo rm a t io n  o f  two-
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T j U e  I. Tem pora l  re la t ionsh ip  be tw een  female and  male stages in 
a  eftsc floret o f  C. hemisphaerica.

Female stage___________________ M ale  s tage______________________

A ivbesponum  Young m icrospore  mother  cells
Uninuclea te  tepetal cells

M e f i s p o r e  m o ther  cell D ivid ing  m icrospore  m other  cells
B i-nucleate  tepetal cells

I* -1c  o f  !Tiegaspores M icrospore  tetrads
A m o ebo id  tapetum

—n e a r  te trad o f  m egaspores  Young and developing
microspores.

F ra c t io n a l  chalazal m egaspore  Tricolpate, vacuolate, unicelllular
and un inuclea te  microspores

T%o-nucleate and four- Two-celled  pollen grains
Tncleate e m b ry o  sac with  Per ip lasm odium
prom inen t  tw o-layered  
endothe l ium

M im r e  e m b ry o  sac Three-ce l led  pollen grains
Enlarged  en do thec ium  showing 

_________________________________fibrous thickenings

nuclea te  em b ry o -sa c .  T he  two nuclei  m ove  to the 
opposite  poles due  to the developm ent  o f  a large central 
vacuole (Fig. 2F). T he  next division in the two nuclei 
gives n s e  to the four-nuclea te  em bryo  sac (Fig. 2G). 
O ne  or two vacuoles  separate  the nuclei from each 
ocher. Fur ther  d ivis ions in the four nuclei occur  si­
m ultaneous ly  and e igh t-nuc lea te ,  unorgan ised  e m ­
bryo sac is formed.

Mature embryo sac : T h e  e longated  and cyl indri­
cal m ature  em b ry o  sac has tapering ends  and pos­
sesses an egg apparatus ,  two polar  nuclei and an t ipo­
dal cells (Fig. 2H). T h e  egg apparatus consists  o f  two 
elongated synergids  and a pear-shaped egg with dense 
ey top lasm  and eccen tr ica l ly  located nucleus.  Each  
synergid  is un inuc lea te  having a basal vacuole.  In 
few instances,  one  o f  the synergids e longates  deeply 
nto the micropyle ,  appears  slightly swollen and even 

acts as the haus to r ium  (Fig. 21). T he  two polar  (Fig. 
21) nuclei fuse before  fertil ization to form the sec­
ondary  nucleus.

T he  antipodal  cells are si tuated in a narrow e lon­
gated pouch  o f  the em b ry o  sac. They are usually three 
in number  and show two uninucleate and one binucleate 
cells (Fig. 2H). In o the r  instances, four antipodal cells 
are found w here  un inuclea te  and binucleate  cells al­
ternate (Fig. 2K); and the num ber  o f  antipodal cells 
even increase  up to six (Fig. 2J, L). Occasionally,  the 
c h a la z a l  a n t ip o d a l  cell  e lo n g a te s  and  revea ls

haustorial  tendency (Fig. 2J). A tem porary  re la t ion­
ship between female and male stages in a disc floret 
o f  this taxon has been roported (Table 1).

Fertilization : T he  plant show s p o rogam ous  fer­
til ization; and syngam y and triple fusion occur  si­
multaneously (Fig. 3A). The pollen tube persists during 
the pos t - fe r t i l iza t ion  p e r iod  (fig. 3B). T h is  taxon  
apparently  is self-sterile. Capitula,  which did not have 
acess to insects, revealed e m b ry o  sac deve lopm ent  
but were bereft  o f  embryos.

Endosperm : The endosperm  deve lopm en t  is o f  
the N uc lear  type. T h e  p r im ary  endosperm  nucleus 
divides earl ier  than the zygote  (Fig, 3B, C).  T h e  initial 
mitotic division and a few subsequen t  divisions are 
not  fo l low ed  by wall fo rm a t io n  (fig. 3C, D). The 
endosperm  becomes cellular by the t ime the globular 
em bryo  is formed (Fig. 3E). In the mature  seed, the 
em bryo  is surrounded  by only one  or two layers o f  
endosperm .

Embryogeny : T he  zygote  is e longa te  and has a 
vacuole towards the m icropylar  end, and an eccen ­
trically placed nucleus towards the chalazal end (Fig. 
3F).  It d iv ides  t r an sv e rse ly  to form  a tw o -ce l led  
p roem bryo  with a terminal  cell, ca, and a vacuolate  
basal cell, ob (Fig. 3G). A transverse division in the 
latter results in two cells namely  m and ci while the 
te rm ina l  cell  d iv id e s  lo n g i tu d in a l ly  fo rm in g  two 
jux taposed  cells o f  the tier q. Thus ,  an inverted T- 
shaped, four-celled p roem bryo  with cells arranged in 
three tiers, namely  q , m, and ci, is formed (Fig. 3H). 
T he  cells o f  the tier q d ivide to form a quadran t  o f  
four cells. The cell m, m eanw hile ,  undergoes  a lon­
gitudinal division and ei divides transversely  to form 
tw o  cells ,  nam ely  n and  n \  T h u s  an e ig h t -ce l led  
p roem b ry o  is formed (Fog. 31, J). Next vertical divi­
sions occur  in the cells o f  the tiers m and q\ while the 
cell n d ivides transversely to form two cells o and 
p  (Fig. 3J, K). Thus,  by the end o f  the 4th cell g en ­
eration, the resultant p roem bryo  becom es  16-celled.

P e r i o l i n a l  d i v i s i o n s  in th e  m a n d  o c t a n t  
d iferentia t ing the derm atogen ,  and the vertical divi­
sion o f  n const i tu te  the next genera t ion  (Fig. 3K). 
Further  divisions in all p lanes in q, m, n and o result 
in the formation o f  g lobular  em b ry o  which becomes 
hear t-shaped with well-developed co ty ledonary  loci 
(Fig. 3L) to form later the d ico ty ledonous  em bryo  
(Fig. 3M). The two cells o f  the suspensor  are derived 
from the cell p.
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Figure 1A-U M icrosporegenes is  and m ic rogam etogenes is  in Cotula hemisphaerica.
A. transection o f  and roec ium  show ing  four  b isporangia te  anthers  (d iagram m atic )  X 376. B. t ransection o f  b isporang ia te  an the r  morked 
‘X ’ in Fig. A show ing  the d ifferentia t ion  o f  wall layers X 927. C-D. Longisec t ions  o f  an ther  lobes show ing  a rchespor ium  and deve lop ing  
wall layers X 927. E. Tapetum  and m icrospore  m other  cells X 927. F. Transection o f  an ther  show ing  wall layers and deve lop ing  sporogenous  
cells X 927. G-H. Transect ion  o f  anthers  show ing  the formation o f  perip lasmodia l  tapetum  and un inuc lea te  pollen  grains  X 927 .  I-L. 
M icrospore  m other  cells in meiosis  1 and 11 X 1690. M-O. Tetrahedral,  isobilateral and decussate  microspore  tetrads X 1690. P. Y oungpo l len  
grain X 2933. Q-R. Tw o-cel led  pollen grains  X 2933. S. Three-cel led  pollen grain at anthesis  X 2933. T. M ature  pollen grain show ing  a 
small pollen tube em erg ing  during  anthesis  X 2933. U. Transection  o f  an the r  showing epidermis ,  f ibrous en do thec ium  and three-celled 
pollen grains X 927.
(a, anther;  e, ep iderm is ;  fe. f ibrous endo th ec ium ;  gc, generative cell,  ma, male a rchespor ium ; mg, male gam ete ;  p, pe r ip lasm odium ; pt, 
pollen tube; t, tapetum).
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Figure 2A-L. M egasporogenes is  and m egagam etogenes is  in Cotula  hemisphaerica.
A. Longisect ion  o f  young  ovule  show ing  archesporial  cell X 1320. B. M egaspore  m other  cell X 1382. C. Dyad with unequal cells X 1382. 
D. L inear  m egaspore  tetrad, note the differentiation of endo the l ium  X 1382. b. Functional chelazal megaspore ,  the rem anants  o f  nucellar  
ep iderm is  and three degenera ted  m egaspores  are noteworthy X 1382. F. Part o f  longisection o f  ovule showing tw o-nuclea te  e m b ry o  sac, 
degenera ted  nuce l la r  ep iderm is  and two-layered endo the l ium  X 1267. G,H. Same, at four-nucleate  and organised  em b ryo  sac stages, G 
X 1267, H X 755. I. Longisec t ion  o f  upper  part o f  ovule  show ing  an e longated  synergid haustorium X 824. J-L. Longisect ion  o f  lower 
part o f  em bryo  sac show ing  antipodals.  The  last entipodal  cell is unusually  e longate  in J X 824.
(ac, an t ipodal  cell; dne,  degenera ted  nucel lar  ep iderm is ;  eg, egg; el, endo the l ium ; fern, functional chalazal m egaspore;  mmc, megaspore 
m other  cell; sh, synerg id  haustorium).
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Fiaiire M Ferti l izat ion and s tages in developm ent  o f  endospe rm  and em b ryo  in Cotula hemisphaeric a.
A  Part o f  lo n g lse c t lo n  o f  o vu le  sh o w in g  doub le  fertilization X  1 0 1 8 .  B  Same, s h o w i n g  zyp o ie .p r ij^ n rj^ ^ M ^ sp e rtn ^ M ic le u s^ n d p c^ ls it t

g X ™  pS £ T f » 7  L  v o u o "  Il«;r*.aou. em b ry o  X  7 5 ?  M. A m e,ore  e n , b „ .  w ith  . e l l  developed  e . t y l e d . n ,  X 128. 
(cl co ty ledon ;  en, en d o sp e rm  nuclei; pe. p roem bryo;  pen, primary endosp e rm  nucleus;  ppt. persis tent pollen  tube,  z, zygote).
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Sehenm atic  details o f  the deve lopm ent  o f  the em-
bryo  are as follows :

r .*s: ' e — <-'<*— q — C oty ledons  and stem-tip
!

- ^  — m — H ypocoty l  and p le rom e initial o f  root

a  — n — root tip

— o  R oo t— cap

i
— c -suspensor

I
— Suspensor

Since both the cells ca and cb contr ibute  to the 
rcmation o f  the em bryo  and the cell m forms the 

m u r e  hypocoty l  and p le rom e initial o f  the root, the 
e m b ry o  d e v e lo p m e n t ,  th e re fo re ,  c o n fo rm s  to the 
Senecio  variation o f  the Asterad  type.

DISCUSSION

T he t e t r a s p o r a n g ia te  c o n d i t io n  o f  a n th e r s  is 
c o m m o n  in A s t e r a c e a e  ( D a v i s ,  1 9 6 6 ) .  C otu la  
hemisphaerice  (p resent  s tudy)  shows bisporangiate  
la thers .  Earlier,  this infrequent  feature was also re ­
ported in few m em bers  o f  the family (Sundara  Rajan,
• ^"4 :  R an g asw am y  and pullaiah, 1984). However,  
Kaul H 973) reported trisporangiate anthers in Youngia 
japonica. In the p resen t  report,  the anther tapetum is 
o f  the per ip lasm odia l  type which is in conform ity  
with earlier  reports  for the family (Pullaiah, 1984; 
Villari, 1987). Rarely,  secre tary  tape tum  has been 
observed in Ainsliaea aptera  (Kapil and Sethi, 1962), 
and Prenanthes brunoniana  (Sood and Thakur,  1984). 
.apetal cells are plurinucleate  in Helichrysum rupestre 
var. errerae (Villari, 1987). Similarly, polyploid  n u ­
clei o f  various sizes were reported in the tapetal cells 
o f  Senecio candicans  (R an g asw am y  and Pullaiah,  
'986 ) .  However,  the present  da ta  indicated uni-, and 

-nuclea te  tapetal cells. Such  d if fe rences  may be 
due to the variability in the am ount  o f  the nutritive 
materials  pass ing  into the cells. As in majori ty  o f  
Asteraceae (Davis,  1966; Pullaiah, 1984), the present 
work indicates the p resence  o f  fibrous th ickenings in 
the endo thec ium  o f  a mature anther.

A rchespor ium  is single layered and the primary 
sporogenous  cells d ivide transversely in this taxon. 
Earlier, a vertical or  transverse division o f  primary 
sporocytes was noted in C. australis  (Davis,  1962). 
As is true for Asteraceae,  the present  s tudy also shows 
the simultaneous type o f  cytokinesis. Brewbaker (1967) 
maintains that the Asteraceae,  at anthesis,  have only

three-celled pollen grains. The present  investigation 
supports  this earlier generalization.  Anthesis  at four- 
celled stage has, however,  been repor ted  in a rare 
instance (R an g asw am y  and Pullaiah.  1986). In C. 
hemisphaerica, (Present  study), a few pollen grains 
germ inate  in situ, which condit ion  was earl ier  known 
only in Caesulia axillaris (D eshpande ,  1962).

As usual, the female archespor ium  is unicellular 
in C. hemisphaerica  (present  data).  M ono- ,  bi-, and 
tetrasporic types o f  em bryo  sac deve lopm ent  occur 
in the family Asteraceae (Davis, 1966; Pullaiah, 1984), 
i n c lu d in g  d i p lo s p o r y  o f  the  A n t e n n a r i a  ty p e  in 
Eupatorium tanacetifolium  (Rozenb lum  et al., 1988). 
The deve lopm ent  o f  the em b ry o  sac in the presnet  
study follows the monosporic ,  P o lygonum  type.

Endothel ium is biseriate in Pluchea tomentosa  
(Ram, 1986). Rarely, it is uniseriate at the apex and 
multiseriate at th ech a laza len d  in Tithonia rotundifolia 
(Pullaiah, 1978). However, C. hemisphaerica  (present 
data) clearly shows uniseriate endothel ium which later 
becom es  biseriate.

Both synergid and antipodal haustoria  occur  in 
Elephantopus scaber  (Pu l la iah ,  1979a).  Rarely,  a 
gam etophy te  shows the co-exis tence o f  three types 
o f  haustoria  namely, synergid, em b ry o  sac and a n ­
tipodal (Maheswari Devi and Padma, 1985). The present 
investigation, however, shows only synergid  haustoria 
in the gam etophyte  o f  C. hemisphaerica.

Asteraceae show the occurrence  o f  both Nuclear 
and Cellular  types o f  endosperm  deve lopm ent  (Davis, 
1966;  P u l l a i a h ,  1984) .  N u c l e a r  o n t o g e n y  in C. 
hemisphaerica  (present s tudy) is observed. In c o n ­
trast, Davis (1962) recorded cellular  on togeny for C. 
australis. Earlier, both Nuclear and Cellular endosperm 
formation are reported for the genus  Blumea  (Pullaiah, 
1979b). The em bryo  deve lopm ent  follows Senecio  
variation o f  Asterad  type (Johanson ,  1950) in this 
family including C. hemisphaerica.
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