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Abstract 

Extrafloral nectarica in 12 spzcics of Clerodendrwx L. have been studlcd and classified structurally into 
'Philippinum' and 'Viscosom' types A key for identrfication of the species studied hased on their structure 
and distribution is provided. 
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1. Introduction 

Extrafloral nectaries (EFNs) have a wide occurrence in angiosperms1-'. Morphologi- 
cally and taxonomically EFNs are of considerable interest besides their role in biology 
of the plants concerned. Within the genus Clerodendrum, they have so far been 
reported in C.philippinum, C.splendens, C.aculeatum, C.squamatum, C.bichotomum 
and C.foetidum4-13. 

The prescnt study deals with the structure and distribution of the Ems in 12 
species of the genus Clerodendrum. 

EFNs literally are those nectaries that are present on the vegetative region. How- 
ever, some which are present on the floral parts, as in Clerodendrum and others', 
are often included in the category. Therefore, their classification on the basis of their 
topographic distribution as proposed by earlier workers is not considered to be ap- 
propriate1.l4. In the present study, they are classified on morphological basis. Accord- 
ingly. the EFNs in Clerodendrum are recognised as 'Viscosum' and 'Philippinum' 
types. 
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Table I 
Distribution of extrafloral nectaries in Clerodendmm L. 

Sl Spec~es Leaf Pehole Stem Bract Sepal 
no. 

Adarid Abarinl Admiol Abmml Adannl Abarinl 

Coculearzrn Griseb. 

C . C & ~ L ~ O ~  L~M. 
C.!ndimr (Linn.) 0.KunQe. 

Cineme Gaem. 

C.rmrm&ae Teijsm & Binn. 

C.nenifo11um Wall. 

C.phiippinum Sehauer. 

Cphlomid~~ L i n .  

C.serrarzm G.Don. 

C splendem G.Don. 

C.rhomsonae Balf.f. 
C.vircoswn Vent. 

+ : Prsrem, - : Absent, * : O q m  not studied. 

2. Material and methods 

Mature vegetative and floral parts of 12 species of Clerodendm (Table I) were fixed in 
Carnoy's fixative. Subsequently, epidermal peels of leaf, petiole, stem, bracts and sepals 
were taken following Leelavathi and ~amayya''. Microtome sections (ILL15 pm thick) of 
the organs were prepared following the traditional technique16. Sections were stained with 
crystal violet and haematoxylin or basic fuchsin. The terminology used to describe the 
EFNs is after Ramayyal' and Padma ~ao''. 

3. Observations 
As stated earlier, the extratloral nectaries of Clerodendm have been distinguished based 
on structure, into two types: i) Philippinum, and ii) Viscosum. In the Philippinum type, 
the stalk cells are always more than three, being usually 13 to 33, forming into a single 
tier (Figs 1, 8, 9). On the other hand, in the Viscosum type, the stalk cells are 1 to 3, 
juxtaposed and subtend the head at its centre (Figs 2-7). In the Philippinum type, the 
anticlinal walls in transection of the head are conspicuously thickened, whereas such thicken- 
ings are absent in the V i s u m  type. The EFNs of Philippinum type are either in straight 
flush with the epidermis or sunken in it, white those of Viscosum type emerge above the 
surface of the epidermis. Further details of the structure of the two types of nectaries are 
presented here. 

Philippin? type: Foot: Compound, 10- to 40celled, distinct, 1-tiered, cells squarish to 
rectangular, 8 to 16 pm high; contents slightly dense; walls thin. St& 13- to 33-celled, 
1-tiered, cells rectangular to squarish, &I6 pm high, contents opaque; periclinal walls thin, 
anficlinal walls thick, seeming biconvex in shape. Head: Patellifom or circular, up to 60-cell 
wide, 1-tiered, covered with a cuticular vesicle which usually collapses at maturity. Cells 



FIGS 1-9 Photomicrographs of trmsectmn of extrafloral nectarles m Cierodendrum L 1 4 portton of 
EFN ( P h ~ l ~ p ~ ~ n u m  type) ion lcnf abaual  m C. cali~miiovicrn (x 320) 2 & 3, EFNI with 1- and 2-tierrd 
head, respectively, on ahaxla1 s i d ~  of thc lcai m C aculeoruni (x 113 S. x 103. rsspect~vcly) 4 A portion 
of EFN cnlarsed on ahaxial slde of the leaf In C vucosrim (s 316) 5 & 6 EkNs on leaf abaxial In 
C . y l e n d r n ~  with s q l e  \talk cell (x 16? & n 152, rcspectrvuly) 7 Vlscourn-type EFN w t h  rwu st.llk cells 
on abax~ul slde of rhe lcaf in C . v r a i o u n  (h 123). 8 EFN on ahaxxd side of the scpnl in C phriippmum 
(r 74) 9. Phll~ppinum-type EFN abaxial sldr of the leai in ( 'phrlpp!num (x 137). 

f = f001, h : hcad: s = stalk; v - vcaicle. 
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linear, 20 to 48 pm high; 176 pm to 2 mm broad; contents dense; walls thin; surface 
smooth (Figs 1, 8. 9). 

Distribution: This occurs in C.philippinum and C.cnlamitosum. In these taxa, they 
are restricted to the abaxiai side of the leaf. In the former, they are present in the 
bract and sepal while in the latter on the abaxial side of the leaf and on the petiole. 
In C.pfzilippinum. the EFNs on the bract and on the abaxial side of sepal are rela- 
tively few but conspicuous. 

Viscosum type: Foot: Compound, 5- to 18-celled, distinct, 1-tiered, cells squarish to 
polygonal, 8 to 20 pm high; contents dense; walls thin. Stalk: 1 to 3 cells broad, 
I-tiered, narrower than the head cells, conspicuously large, much broader than long, 
occupying the central position of the head, 24 to 52 pm high, contents opaque; 
anticlinal walls thick. Head: Patelliform or circular, multicellular, 18-33-celled wide, 
1-tiered, enclosed by a thick cuticular vesicle which usually collapses at maturity, 
cells linear. 24 to 36 ym broad; but gradually becoming squarish to even rounded 
towards the peripheq; contents dense; wall thin (Figs 2-7). 

Distribution: Occurs on both the leaf surfaces in C.viscosum, but is confined only to 
the adaxial in C.aculeatum, while in the rest of the species restricted to abaxial side 
of the leaf. On the other hand, EFNs are totally absent on the leaf in Cinerme, 
C.minahassae and C.neriifolium (Table I). They occur on the petiole in C.aculeatum, 
C.minahnssae and C.phlomidis, but in the last two, only on the stem. 

In C.phlomidis, EFNs are also seen on abaxial side of the bract. Sepals invariably 
possess them in the species studied but restricted to adaxial side of the sepal in 
C.aculeatum, C.neriifolium, C.splendens and C.thomsonae and towards the abaxial 
side in the rest (Table I). 

However, the EFNs on the floral parts in C.indicum and C.minahassae could not 
he studied due to non-availability of material. 

4. Discussion 

General features: The EFNs occurring in the species of Clerodendrum presently 
studied are trichomic in character as held by Dop and Duffasn. From a morphological 
viewpoint. the EFNs are variously treated by different authors. They are described 
to consist of either stalk and b ~ d y " ~ ' ~  or stalk and head8. But the present stpdy 
shows that the EFNs can be marked into foot, stalk and head, like any other trichome 
type3.l7. 

In the EFNs, the basal embedded part represents the foot, which has been other- 
wise reported as 'cells in the basal region".'2 or 'supply tissue'". The foot is many 
celled and 1-tiered. It could also be compound in structure, but this requires confir- 
mation through a study of its development. 

The stalk has also been variously described. For instance, it is treated as a layer 
of polygonal cells, with the vertical walls ~ube r i sed~ .~ ,  'filter tissue'", 'merely 2-celled 
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s t ru~ture"~,  '2-layered'12 or '14celled structure". Presently, the stalk has been found 
to be 1-layered, consisting of 1-3 cells in the Viscosum type, while many celled in 
the Philippinum type, but in both, the vertical walls are fairly thickened. Chavan and 
~eshmukh"  reported the stalk to be uniseriate and 2-celled in C.aculeatum, which 
is presently seen to be only 1-celled (Figs 2, 3). In C.splendens, the stalk has been 
reported as 2-layered containing many cells12 but it has been now found to be 1-3 
celled, the cells forming a single tier. 

The head of the EFNs in Clerodendrum has been previously described as consisting 
of 'Palisade-like e p i d e r r n i ~ ' ~ ~ ~ ? ' ~  'Palisade-like epithelial cells'"'12 or 'Secretory mass 
made up of 2-3 rows of numerous narrow cells". In all the species currently investi- 
gated (Table I), the head is, however, found to be uniformly 1-tiered and palisade- 
like confirming the earlier observations excepting in C.aculeatum (Fig. 3) wherein it 
is also 2-tiered. 

The broadest EFN (up to 2 mm) is found in C.philippinum (Fig. 8) while the 
narrowest (64 pm) in C.aculeatum (Fig. 3). Among the cells comprising the EFNs, 
the broadest (203 pm) are found in the stalk (Figs 4, 7) and the narrowest (about 7 
pm) in the head in C.viscosum. In width, the head is up to 60 cells as found in the 
EFNs of the Philippinum type in C.philippinum, while it is 18-33 celled in the Vis- 
cosum type as found in C.aculeatum and C.splendens. The lateral walls are the thin- 
nest (1.5-3 pm) in the secretory tissue of the head, while those in the stalk are the 
thickest (up to 10 pm) in C.viscosum. 

Distribution: The organographic distribution of EFNs in Clerodendrum is presented 
in Table I. They occur on the leaf, petiole, stem, bract and sepal, while they are 
absent on other parts. Further in a given species, all the plant parts listed (Table I) 
may not possess EFNs. They are common on the leaf and sepal and less frequently 
on the petiole, bract and stem (Table I) in the species studied. 

Though the EF'Ns are diffuse in distribution, they are denser at proximal end abut- 
ting the main veins, in the leaf abaxial, whereas sparser elsewhere. Of the 12 species 
presently studied, the EFNs are conspicuous on the bract and on abaxial side of the 
sepal only in C. philippinum (Fig. 8) .  

The distribution of the EFNs in the taxa studied from organ to organ is found to 
be variable and hence taxonomically significant. Based on the above, a key for the 
identification of all the taxa studied is provided except in C.indicum, in which as 
stated elsewhere, information on their distribution in the floral parts could not be 
made for want of material. 

5. Key for the identification of the Clerodendrum species based on structure and dis- 
tribution of EFNs. 
I. A. Extrafloral nectaries (EFNs) absent . . . C.serratum. 
I .  B. EFNs present. 
11. A. E m s  Philippinum type. 
111. A. EFNs present on petiole . . . C. calamitosum 
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111. B. EFWs absent on petiole . . . C .  phr l tpp inum 

11. B. EFNs of Viscosum type. 
HV. A. EFNs present on leaf. 
V. A. EFNs occurring on both surfaccs of leaf. . . C .  v i s c o s u m  

V .  B .  EFNs occurring on either abaxial or adaxial leaf surfaces. 
V1 A. EFNs occurring on adaxial leaf surface only . . . C. a c u l e a t u m .  

VI.  B. EFNs occurring on abaxial leaf surface only. 
VII. A. EFNs present on petiole . . . C. phlomid is .  

VII. B. EFNs absent on petiole. 
VIII. A. EFNs up to 210 pm wide . . . C . t h o m o n a e .  

VIII. B. EFNs up to 1 mm wide . . C. sp lendens .  

1V. B. EFNs absent on leaf. 
IX. A. EFKS present on pctiolc . . . C.rninahassne. 

IX. B.  EFNs absent on petiole. 
X. A. EFNs present on sepal abaxial only . . . C . i n e r m e .  

X .  B. EFNs present on sepal adaxial only . . . C.ner i t fo l ium 

Acknowledgements 

The authors thank the Head, Department of Botany, Osmania University, 
Hyderahad, for Cacilities. PPR thanks the Dircctor, Central Council for Research in 
Homoeopathy, New Delhi, for encouragement. 

References 

Secretory l i s s u a  m ylanir, 1979, pp 51-108, Academic Press. 

Anatomy of dicotyledons, Vol. 1 ,  1979, pp 125-131, Clarendon 
Press. 

Compnruiive anatomy of the vegetanve organs of the phanerogam 
and fmir, 1884, pp 53-72, Clarendon Press. 

Systematic anatomy of the  dicotyledon^, 1908, pp 630436 ,  Claren- 
don Press. 

Physiological planf anatomy, 1914. pp 485-541, Macmrllan. 

Beitrage rur kmntms der floralen und extrafloralen nectanen, 
Beih. Bot. zbl.. 1917, 33(1), 16S2-247. 

Les Glandes de  Clerodendron foetidurn Bunge, Boll. Soc. HE. Nar. 
Tonlome, 1928, 167-169 

La dehisccnu: des Calices aqulferes des Clerodendron. BUN. Soc. 
Hb. Nat. Toulouse, 1928, 57, 72-80. 

Anatomy of dicotyledonr, Val. 2 ,  1950, pp 103M041, Clarendon 
Press. 

Rant hairs; in Handbuck der Pflnniennnatomre, Band 4 ,  Teil 5, pp 
129-148, Berlin. 



EXTRAFLORAL NEffARlES IN CLERODENDRUM L 137 

13. EL GAZZAR. A. AND 

WATSON, L. 

14. ESAU, K. 
15. L E E L A V A ~ ,  A. AND 

F ~ M A Y Y A ,  N 

16. JOHANSEN, D. A. 

17. RAMAYYA, N. 

19. CHAVAN, A. R. AND 

DESHMUKH, Y .  S. 

Foliar nccfarics of Clerodendron jnpon~cam (Thunb.) Sweet, 
Phyrornoiphology, 1966, 16, 75-80. 

Anatomcal studies in Clerodmdrum splendeiens G. Don, Proc. in- 
d i m  Acad. Sci . 1968, 67, 8-17. 

A taxonomic study of Lahratae and related genera, New Phytol., 
1970, 69, 451-486. 

Anatomy of reed plants, 2nd edn, 1977, pp 311-113, W k y .  

Rapid i sol at ion of leaf epidermis by double treamcnt method, 
Geobios, 1975, 2, 117-119. 

Plant m~crotechnique. 1940, pp 126-154, McGraw-Hill. 

Studies on the trichomes of some compositae. General structure, 
Bull Bot. SILTY. Indza, 1962, 4 ,  177-188. 

Sfudres in anatomy and chemotaxonomy of some Indian Cleroden- 
drum L., Ph.D Thesa. Osmania University, Hydcrahad, India. 
1987. 

Studies m oiganogeny and ontogmy-IV. A study af the floral or- 
gaoogeny and ontogeny of extrafloral nectaries in the genus 
Clerodendrum, J.M.S.  Univ. Baroda, 1964, 13, 27-29. 


