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The importance of ovu le and seed in the eva lua­

tion of the phylogeny of angiosperms and in sol­

ving certain taxonomic problems is stressed by 

Singh (1 964) , Wunderlich (J 967) , Corner (1 976) 

and Bouman (1978). Boum an (1978) emph asised 

that complete ovular histogcncs is is required 

when seed coa t architecture is to be used for 

taxonomic purposes. The kno wl edge rclali n,.: lo 

th e seed coat anatomy of Capparaccac is scanl y 

and even the little work that is recorded has been 

described while dealing wi.th its embryology 

(Raghavan, 1937; Narayana, 1962 , 1965). Cor­

ner (1976) suggested that the seed coats in the 

family are complicated and require detailed stu dy. 

In th is paper detailed description of the onto~cny 

and anatomy of ovules and seeds in 5 species of 

Oleome i. e. C. rnonophylla Koeng. , 0 . clid -£do 11,i i. 

L., C. viscosa L. , 0 . rt SJ) l', ta Kocng. and G'. r;ynan­
dra L. is presented. 

MATERIALS & METHODS The mater ia l collec ­

ted loca lly was fi xed in FAA and customary methods 

of mic ro tcchniqu e were foll owed (J ohansen, 1940) . 

Section_s were_cut a t thickn~~ ~ ra ngi ng f rom 6- 15 µ,m 
a nd sta ined with Delaf1cld 's haema toxylin. Th e mature 

seeds. were macerated fo ll ow ing Jc:ffn:y's technique 
(Johansen, 1940). 

OBSERVAT IONS The ovules a rc arranged in 

fo ur ro ws on two parietal pl~ccn tac in a bicar­

pcllary unil ocu lar ovary. 

Th e l ri :r,oaa tc ovular primordium is dis tinguiesbed 

into 01rc ;.! w ne:~~~rn outer layer of derma togen, a 

suhllcrma l layer and an inner core wh ich is bulky 

(Fi g. I ). The primordium soon begins to curve 

due to grea ter mitotic activity of the basal cells 

on I he conve x or adaxia l side of ovule. 

T he int eguments a rc derm al in origin and the 

inner int egumen t in itia tes earli er and is visible as 

a sy mm etrica l ring hy the time the archcsporium 

is differenti a te d ( Fig 2). The ou ter integument is 

asymmetrica l and is initiated on the dorsn l or 

convex s ide of the ovule in close proximity to the 

inner (Fig. 3) . A t a la ter stage, the outer iotego· 

mcnt although is visible on the funicular side it is 

poor!! developed . As further devel opmcut of both 
the rntcguments is identical a common account 

is given. The initials of the in tegument call reudilY 

b~ recognised by their larger size and dense stai· 

nrng properties. The initial soon divjdes by a 

radial wall resulting in two juxtaposed cells, 

Subsequently, these cells divide repeatedly by 
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Figs. 1-17. 0 . gynanclra . 1-7. Successi ve st ages in the develop ment of campy lotropous ovule; 8 L.S . part o f in­
tegument at megaspore mother cell stage ; 9, 10. L.S. par t of integument at binuclcatc and matu re em bryo sa c 
stages respectively; 12. Cross section or ovule after fertilization. 11, 13. L.S. pa rt of developing seed coats; 14, I, 
16· LS. ovules at the globul ar and heart-s haped embryo stages respective ly; 15 . 17. A po rti on of seed coar 
enlarged from 14 and 16 respectively . (a r - a rchesporium; cc - cellular endosperm es - em bryo sac; f - funicle ; 
h - hypostase; ii - inner integument; iii - initials of inner in tegument; io i - in itials of o uter integument ; mmc­
megaspore mother cell; n _ nucellus; ne - nuclear endosperm; oi-outer integumen t; t -tann in; v-vasc ulature) 
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t he tnmsvcrse walls culminating in the production 
of two layered integuments (Figs. 4, 5). Thus ini­
tially both the integuments except the vent­
ral half of outer, consist of two layers of cells. 
Growth of the integuments is rapid on the dorsal 
side compared to that on the ventral side resul­
t ing in the curvature of the ovule. Although the 
outer integument initiates slightly later than the 
inner, it overgrows and contributes to the exo­
stome (Fig. 5 ). The inner integument forms the 
endostome only after the exostome is completely 
organised. The micropyle in all the species is zig 
zag except in C. 11iscosa where it is straight. Due 
to repeated mitotic activity the apices of both 
the integuments become massive (Figs. 6, 7) . 

supplied Co each ovule and it ends near the 
chalaza. 

The outer integument remains two layered 
t hroughout except at the tip where it is bulbous. 
The inner integument becomes three layered at 
the binucleate embryo sac stage and this is attai­
ned by the division of the inner lay er of the inte­
gument (Fig. 9). S imultaneously with the organi­
sation of mature embryo sac , t he middle layer 
di vides periclinally to form a four layered inner 
in tegument (Fig. 10). 

The primary parieta l cell that is cut off from the 
archespor ia l cell divid es to for m a parietal ti ssue 
of 2-3 layers thick. D ivis ions in the parietal cells 
and the cells of the young nu cell us result in the 
format ion of a massive nucell us (Fig. 7). 

The curvature of t he ovule becomes discernible 
a fte r the initiation of t he in tegumen ts . This cur­
vature is further accentuated due to differential 
growth of the integuments which is more pro­
nounced on the convex side. This unilateral 
growth results in an :rn 1tropous condition by the 
time a four nucleate embryo sac is fo rmed 
(Fig. 6). T his change is supplemente~ by asy~­
metrical growth of t he nucellus. O wmg to this 
different ial growth , the ovule becomes campy­
lotropous (Fig. 7). A single vascular trace is 

Development of seed a nd seed coat 
The curvature of the ovule is further accentuated 
after fertilization by the rapid growth of cells at 
the funicle and chalaza and this region subse. 
quently forms the rapbe. Following fer t ilization 
mitotic activity is initiated in the nacellas both 
at the micropylar and chalazal ends. How­
ever it is extensive at the cbalazal region and the 
nucellus becomes curved. The nncellus is absor­
bed by the growing embryo sac and 1-3 layers 
of it persists as perisperm in the mature seed. A 
hypostase is differentiated above the ovular vas­
cular strand (Figs. 14, 16) . The inner integument 
which is ref erred to as tegmen is multiplicative 
and becomes 6-9 layered due to mitotic divisions 
in the cells of t he middle layers (Figs. 11-13). 
Cell di fferenti ation commences and at about the 
globular embryo stage, the t egmen is differen­
tiated into 3 zones. The cells of t he outer epider­
mis const itu te the exotegmen, while those of the 
inne r epidermis consti tute t he endotegmen. The 
middle 4 to 7 layers a re referred to as the meso­
trgmrn. 

Exotegm e n The cells of exotegmen are elon­
ga te with tapering ends which , when mature are 
without a protoplast. T he walls are bard and 
ligni f ied. The ends of the exotegmic cells do not 
taper uni fo rmly to t he tip in all planes, but the 
t apering is confined to the radial plane only. (Fig. 
29) . The tapering is seen in tangential sections of 
the cells; transverse sections do not show tapering. 
The ends of the cells in such sections being recta­
ngular give the appearance of a palisade (Figs. 21 , 
23, 25, 27) . Cell walls ex hibi t diverse forms of 
th ickenings . The thickenings may be in the form 
of fine pores as if it were heavily reticulate or 
they may be scalariform (Figs. 20, 22, 24, 26)· 
The lumen of the ceJls is la rge. At the cbaJaza~ 
and micropylar regions the exotegmen is made 0 

small sclerotic cells (Figs. 30, 31) . 
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Figs, 18-21, 28, 29- 0, gynandra; Figs. 22,23,30,31 - 0 . aspe1·a; Figs. 24 ,25_- C. chelidmvii; Figs. 26, 32,33 _ C. monoph:, lla; F ig. 27. o. viscfJsa . 18,19. L.S, and T.S. of mature see~s respect1~e ly ; 20 ,22 , 24, 26. L.S. o f ma tu re s~e<l coats respectively; 21 ,23,25,27 . T .S. of mature see~ coa ts respect ively; R~1c\1a l a.nd fr ont v_i ew o f ex o tegm ic fibre respectively; 30 ,31 . Sclereids; 32. L.S . endoteg m1c layer; 33. Endotc~m1c c_ells m surface view. (c - c rysta ls; Ce-cellular endosperm; emb -embryo; ent-endotegmen; ext-- exotegmen; t -fun1cle; h- hypostase; mt - mesoteg­men; n-nucellus; sg- st arch gra ins; t -tannin; te-testa; tg-tegmen; v-- vasculature) 
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Endotegmen The cells of the endotegmcn 
show slight tangential elongation and develop 
tannin. The walls of these cells become lignified 
and their inner tangential walls show minute pits 
(li'ig. 32). These cells are clearly represented in 

surface view (Fig. 33) . 

Mesotegmen The cells of the 5 to 8 middle 
layers remain thin walled. These cells elongate 
and become vacuolated at maturity (Figs. 20-27). 

Testa The outer integument referred to as testa 
after fertilization is non-multiplicative and re­
mains two layered up to maturity. The outer epi­
dermal cells vary in size and shape in all the spe­
cies. They appear as an uneven palisade of colum­
nar cells in C. chelidonii an d C. 0//Jia,ndra (Figs. 
20, 21, 24, 25). The epidermal cells in C. aspera 
and C. nwnophylla are papillose (F igs. 22, 23, 26) 
while those of C. v iscosa are cuboida l (Fig . 27). 
Subsequent to fertilization, the epidermal cells 
become thick walled. At about the heart shaped 
stage, the epidermal cells of the testa develop 
tannin which is a cha racteristic feature of the 
family (Figs. 17~ 20-27). The tcsta in a mature 
seed becomes ridge(due to localised growth of 
the tegmic fibres (Figs. 18, 19). 

The inne1· epidermal cells of the testa arc hva lirn~ 
thin walled and are filled with sta rch. The~e cell~ 
are very much elongated in C. viscosa, C. r;ynan­
dra and C. monr>phylla (Figs. 20, 26) and remain 
small in C. aspera and C. chelidonii (F igs. 22 - 25). 

The mature seed is reniform and possesses 1-3 
layers of perisperm and 2-4 layers of endosperm. 
The embryo is curved. 

DISCUSSION From the observations it is evi­
dent that the trizonate ovular pr imordium and 
dermal initiation of the integuments are charac­
teristic to the family Capparaceae. 

The tegmen in all the members of the family is 
differentiated into 3 zones. The outer fibrous 
Jayer constitutes the exotegmen, the middle thin 

walled unlignificd ccJls constitute the mcsotcgmc 
and the inner delimiting layer with Hgnificd cell: 
constitutes the cndotcgmcn . 

Guignard ( 1983) , Orr (1921a) and Raghavan 
(1937) described the cxotcgmen as consisting of 
sclerei ds. Corner (1976) on the other hand poin. 
t ed out that the exotegmen in Cleome is single 
layered with laterally compressed r ibbon shaped 
fibres . A close stu dy of microtome sections and 
seed macerations in the Cleome species revealed 
that the exotegmic cells differ fro m the fibres on 
2 grounds (1) the presence of a large lumen and 
abundant pits, (2) the end of cells does not taper 
uniformly to the tip in all pl anes. 

The cells of the exotegmen retain their nuclei till 
a late stage and thay are largely vacuolate and 
on this account Orr ( 1921a) described this layer 
as the aqueous tissue. Raghavan (1937) consi­
dered this layer as a protecting envelope, preven­
ting dessication of the embryo. The presence of a 
large lumen and abundant pi ts suggests that the 
exotegmic cells are structurally adapted, to the 
function of conduction. 

The cells of the endotegmen differ from the 
rest of the cell layers by their li gnified cell walls 
and presence of tannin. Baillon (1872) and Orr 
(1921b, c) stated that the ovules · and seeds of 
Capparaceae are unique in possessing a higb]y 
specialised tissue which is adpressed to the inner 
wall of the integument on one side and is in close 
contact with the embryo on the other side. They 
have described this layer as a third seed coat. 
Since the cells of this layer possess the form and 
structure of tracheids this specialised )ayer is 
termed by Orr (1921c) as the trachael sheath. 
Orr (1921b, c) believed that this tissue actively 
functions as an accessory water supply system 
for the embryo and forms a kind of water jacket 
surrounding the embryo. 

Arunalakshmi (1985) after studyi~g the develoP,­
ment of integuments in 7 species of the family con-
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eluded that tbc-re is no so-cnllr d thir d see d coat 
in the family as rc-portrd by Baillon (1872) and 
Orr (1921b, c) . Her studies confi rmed tl1e opinion 
of Raghsvan (1937) who regarded the so -called 
third integument as nothing but the enlarged cells 
of the inner ep idermis o f the tegmeu whose walls 
bad become ligni fied . Since the observations of 
Orr (1921b, c) ar e confirmed to the peels of 
mature seeds and no sections h.ne been taken it 
is probable that a wrong impression was gained 
by Baillon (198 2) nnd Orr (192t h, c) that these 
cells represent an additiona l seed cont. 

The seed cont development is similar in all the 
sp eci es and from the hitherto a,·ailablc informa­
t ion it is ev ident tha t mode of developm ent of 
seed coat is usefu l in classifi cation onl y at gene­
ric leYel (Arunalakshmi. 1985) . The architect ure 
of t he mature seed coa t is ho weYer usefu l to some 
extent fo r ident ifying species. T he epidermal 
cells of testa ar e columnar in C. gyna ndra and 
C. chelidonii whil e t hose of C. monophylln and C. aspera are pal) illose . In r. riscos ,, the epider ­
mal cells of testa are cuboid al. 
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