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A B S T R A C T  

The paper reports epidermal structures including their appendages in thirty three 
species of Jpsminum. Various types of stomata including the abnormalities have been reported. 
Trichomes which are the characteristic of this genus have been observedin all theinvestigated 
species. Cuticular striations and other important feature arc also discussed in detail. Giant 
stomata and domatia are recorded for the first time in this genus. Species of Jarminum can 
hc identified on the basis of epidermal features. 
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INTRODUCTION 

Epidermal structures including their appen- 
dages have been described in a few species of 
Jasminum Linn. Six species of this genus 
viz. 1. of ficinale, J. angustifoliurn, J.  auricn- 
laturn, J. flexile, J .  humile and J. sambac 
have been studied for ontogeny of stomata 
and trichomes (Inamdar 1g67a, rg67b, 1968 ; 
Inamdar, Chauhan & Patel, 1970)~ while J. 
dispermzcm, J. arborescens, J. m a b  baricum, 
J ,  grandiflorum and 1. mesnyi have been 
described for their cuticular characters 
(Srivastava, 1975, 1979). Controversial genus 
Nyctanthes arbor-t~istis Linn. has been dis- 
cussed for its epidermal structures by many 
workers (Inamdar, 1g67b, 1968 ; Trivedi & 
Upadhyay, 1978). 

The genus Jasrninum has about 300 species 
which are distributed in Southern Asia, 
Africa, Australia and tropical America. 
Main centres of distribution of this genus 
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are in India and in China (Kobuski, 1932). 
About forty species are known from India 
which are under cultivation in the botanical 
gardens in various part of the country. 

There is no detailed systematic description 
of the epidermal structures of this genus, 
therefore, it is thought to study them in  
detail. The paper reports the epidermal 
structures of 33 Indian species of Jasminurn 
(Oleaceae). 

MATERIAL AND METHODS 

The material for the present investigation 
was collected from the botanical gardens and 
also procured as herbarium specimens from 
different parts of the country. Materials 
were largely obtained through the courtesy 
of Dr. S. L. Kapoor, Asstt. Director, National 
Botanical Research Institute, Lucknow, which 
were brought by his associates collected from 
different parts of India, during their tour for 
the revision of the family Oleaceae. In the 
present study, peels of middle portion of diffe- 
rent leaves of a single species collected from 
the different localities were taken. 

Cuticles were obtained from the leaves by 
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usual maceration method. They were stained face : epidertnal cells variously shaped, penta- 
with aqueous safranin or Sudan IV and hexa or polygonal with striaght walls, sto- 
oluunted in pure glycerine. The numerical mata anumocytic, small : trichomes, shon or 
data of the epidermal characters was based long, unicellular, molticellular peltate ; 
on the average of twenty randoln counts. striations all over the epidermal cells and also 
The used here is the same as arising from the hair bases and guard cells. 
suggested by Blcher (1 974). 

6 e  J- W a h r m V a h l  (Text figs. 10, 14, 31, 
OBSERVATJ ON 4 1 ;  PI. I ,  fig. 3) 

1. Jesndrraam -pltyII~~fi Wall. p e x t  fig. 8) 
Leaves hypostomatic ; upper epidermal 

cells p n t a  to hexagonal, smooth walled ; 
lower epidermal cells polygonal or irregular 
with slightly sinuate walls : stomata anomo- 
cytic occasionaIly paracytic : trichome peltate, 
few, 2 to gcelled ; striations confined to sto- 
matal complex. 

2. -&-ampkxha& Buch.-Ham. (Text fig. 35) 
Leaves hypostomatic, epidermal cells, penta- 

hexagonal with striaght walls and thick : 
lower epidermal cells, narrow with dightly 
sinuate walls ; stcrmata anomocytic ; tricho- 
mes frequent, unicellular, uniseriate. glandu- 
lar and peltate. 

3. J. ~o~ Wall. 
Leaves hypostomatic ; epidermal cells penta 

to polygonal, smooth and thick-walled: 
stomata crowded, anomocytic rarely pracy- 
tic : trichomes glandular, sparsely distributed. 

4. J. a q p d H i u m V a h l  (Text figs. 7, 16, 39 ; 
'1. 3, fig. 4 ; P1. 4, fig. 6) 
Leaves hypostomatic ; epidermal cells pol y- 

gonal smooth-walled ; stomata mediu111 size, 
anomocytic rarely paracytic ; peltate tricho- 
mes present, sparsely distributed ; striations 
few seen arising from the guard cells of the 
stomata. 

5. J. arbmmsaRoxb.  (Tcxt fig. 28 ; PI. 1.  

fig. 2) 
Leaves chiefly hypostomatic but a few stu- 

mata near the larger veins on the upper sur- 

Leaves hypostomatic ; epidermal cells penta 
to hexagonal, smooth and thick-walled ; sto- 
mata small, rounded in shape, anomocytic, 
rarely paracytic ; trichomes on both the sur- 
faces, glandular and non-glandular ; stria- 
tions all over the epidermal cells.orr the upper 
surface, confined to trichonle bases on the 
lower surface ; giant stomata common, two to 
three times larger than the normal ones. 

7. I. eoriaa Linn. (Text figs. 25-26, 30) 
Leaves hypostomatic, epidermal cells penta 

to various shapes, smooth-walled, cells elon- 
gated thick-wall& on veins ; stomata anonzo- 
cytic son~etimes anisocytic : tricho~nes absent. 

8. J. calophyUum Wall, 
I ~ a v e s  hypostomatic predo~~~inantly but 

in few are present on rhe upper surface near 
the margin and larger veins ; epidermal cells, 
penta, hexa or polygonal with slightly sinu- 
ate walls ; stomata pracytic and anomocytic ; 
trichomes sparsely distributed, glandular. 

9. I. a u M . m  Wall. (PI. 4, fig. 8) 
Leaves hypostomatic : epidermal cells 

penta to hexagonal, smooth-walled : stomata 
anornocytic rarely paracytic ; trichomes long, 
glandular confined to larger veins. 

10. J. marctatumRo~b (Text figs. I 3, 36) 
Leaves hypostomatic; epidermal cells, 

penta-polygonal with thin and striaght walls ; 
stomata anomwytic ; trichoincs unicellular, 
uninniate, short or long : trichomr bases 
large, oval. 
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Figs. 1-16 : 1. Epidermal cells of J. cordtfoih enlarg6d to show smooth walls. 2: Laver f~l iar surfwe pf 3. cordi- 
$&showing distribution ofstomata. 3. Lower epidermis 0f3. mcSk3;; showing striations arising from the st-ta. 
4. tower surface of 3. trichotmm showing distribution of stomata and striations. 5. Epidermal cqls 
and stomata of 3. rigidma. Epidermal cells showing striations. 6. Upper sinuate epidermal cells of 3. rigidrim. 
7. E ider-1 cells alld stomata of J .  attgusltf~~ium. 8. Marginal thick-walled hexagonal cells of 3. admoph$Lwn. 
9. & PI fhi~L-~.UCd gquarish cells oIJ. ~WSU~. 10-14. Diffb~nt tmes of uniceIbIar trichomes (10. . , 1 .  . ri@&n, 12. J. s a m b r ,  13. J rmrrctatm, 14. 3. at&uZatutn showing striations). 15. Upper 
cpidcrd layer of 3 tykblnaa showing nomat. and striations. 16. Upper epidemal cells of 3, angwtifoIium. 



Figs. 17-43 : 17-21. Different types Of epidermal cells. (17.  Cells of veinal region of'j'. wengeri showin striations, 
18. Penta or he~agonal veinal cell? of 3. h e f i * ,  19. Elongated,.rectangdlar veinal cells of 3. pu ?la cens, 20. 
Irregular epidermal cells of J. grandrfzorum showing striations, 2 1. Pentagonal upper epidermal cells of 3. gmdi- 
f l o m  showing striations). 22. Irre'gular epidermal cells and stomata 0f3. rigidurn. 23. Striation arising from the 
inner face of the guard cells of 3. grandifdorum. 24. Stomata showing striations ar i s in~  fiarn the outer face of 
p a r d  cells of J. hmile. 25. Pwacytic stomata of?. azoruum. 26. Anisocytic stomata,of J.  aroricum. 27. Inregular, 
sinuate epidermal cells of &s@i. 28. Giant and normal stomata of 3. arborescens. 29. .Contiguous stomata 
of 3. sessi/if'orum. 30. Contigwus stomata of 3. azbricum. 3 1-43: Different types of trichomes. .(31. Small, uni- 
ceIIuIar trichome of 3. auriculatirm, 32. :TWO celled, uniseriate trichome of 3. sambac, 33. Peltate trichome of J. 
nzahbarimm, 34. Large trichome base of 3. muliiflaruh, 35. Unisaiate trichdme of 3. am#leJricaule, 36. Long, uni- 
cellular trichome of J. coarctam, 77. Small, uqismiate trichome ofJ. multiflbrum, 38. Long, unicellular trjchome of 
J. multiforum. 39. Peltate trI'chome of3. a tifoolfum. 40. I.ong, uniseriate trichome o f j .  multzfium, 41. Glandular Y ,  trichome ofJ. auriculatum, 42. Peltate tric omc o f j .  trichotomm, 43. Long, two celled trichome of J. multiflmum.). 
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11. J. ~ e l b n u  Wall. (Text figs. 1-2) 
Leaves amphistomatic, epidermal cells, 

penta-hexagonal with straight walls ; stomata 
medium size, anonlocytic and paracytic, 
giant stomata common, twice of the normal 
one, contiguous stomata seen at  places ; tri- 
chomes peltate, 4 to 6 celled ; striations few, 
round the trichomes. 

12. J. diqemnm Wall. 
Imives hypostomatic ; epidermal cells poly- 

gonal, smooth-walled ; stomata small, irregu- 
lar, anomocytic ; trichomes confined to upper 
surface, peltate 2 to 7 celled with short stalk. 

1% J. floxYs Vahl 
Leaves hypostomatic ; epidermal cells penta 

to polygonal, smooth-walled, or elongated in 
various directions ; stomata, small, irregular, 
ano~nocytic and paracytic ; trichomes long. 
uniseriate, z to 5 celled ; peltate trichomes 
5 to 7 celled ; striations frequent all over the 
surface. 

14. J. g l a d d m  Wall. (Text fig. g) 
Leaves hypostomatic ; epidermal cells penta 

to polygonal, smooth-walled ; stomata crowd- 
ed, anomocytic ; trichomes few short, unicel- 
lular or 2 .celled on the larger veins. 

15. J. padlhm Linn. (Text figs. zo-2 I ,  
23) 
Leaves amphistomatic; epidermal cells 

p n t a  to polygonal, smooth-walled ; lower 
epidermal cells irregular, sinuous walled : 
stomata irregular, anomocytic occasional~y 
paracytic ; trichomes short, conical spine like, 
bases round and broad ; striations prominent 
on both the surfaces, arising from the guard 
cells and trichome bases and also all over 
the epidermal cells. 

16. J. lmmk Linn. (Text fig. 24) 
Leaves hypostomatic, epidermal cells penta 

to polygonal, smwth-walled ; stomata i m p  
lar, anomocyilc and pracytic ; trichomes 

peltate 2 to 10-celled ; striations arising -fmn~ 
the stornatal complex. 

17. 3. Roxb. (Text fig. 18) 
Leaves hypostomatic; epidermal cells 

penca to hexagonal, smooth-walled ; stomata 
anomocytic and paracytic, small, 2 to 4 ceHs 
apart ; trichoma peltate 5 to ./celled ; con- 
tiguous stomata common ; one guard cell 
stomata a1.w frequent. 

1%. J. huribhm Roxh. (Pl. 3, fig. 3) 
Leaves hypostomatic ; epidermal cells 

penta to polygonal, smooth-walled ; stomata 
mostly anornocytic but paracytic also corn- 
mon, rounded, small, frequency quite high ; 
unicellular small trichomes on larkcr veins. 

19. J. nmhbdam Wight (Text fig. 33, Pl. 1, 

fig- 1) 

Leaves hypostolnatic ; epidermal cells vari- 
ously shaped, penta, hexa, polygonal with 
straight walls ; stomata Iarge, paracytic and 
anomocytic ; trichomes on both the surfaces, 
peltate and glandular ; striations frequent 
arising from subsidiary cells and also over 
the epidermal cells. 

20. J. mesa@ Hance (Text figs. 3, 27) 
Leaves hypostomatic ; epidermal cells irre- 

gular, sinous walls ; stomata large, anomo- 
cytic, frequency low; glandular trichomes 
seen at places ; striations all over the surface 
of the epidermal cells. 

21. J. m d t h m r n  (Burm. f.) Andrews (Text 
figs. 34, 37-38, 40, 43 ; PI. 2, fig. 6 ; P1. 4, 
fig. 5)  
Leaves hypostoma~ic ; epidermal cells 

penta to hexagonal, smooth-walled ; stomata 
large size anomocytic or sometimes paracy- 
tic ; contiguous stomata frequent, mostly two 
stomata Iaterallv fused ; trichomes on both 
the surfaces, long, uniseriate, trichome bases 
thick, round or oval ; giant stomata present 
on the smaller veins. 



22 J. oflPcsnale Linn. 
Leaves hypostomatic; epidermal cells 

penta or hexagonal, smooth walled ; stumata 
irregular, anomocytic and paracytic ; tricho- 
m a  simple, uniseriate and peltate glandular 
on both the surfaces ; striations round the 
trichome bases and subsidiary cells ; conti- 
guous stomata cornmon. 

23. J. pbeazm Willd. (Text fig. 19) 
Leaves hypostomatic ; epidermal cells 

penta to polygonal, smooth walled, elongated 
slightly thick-walled on the larger veins : 
stomata, small, rounded, irregular, anomocy- 
tic ; trichomes, ~-~-celled, uniseriate, long, 
frequent on the veins ; peltate trichomes 2 to 
&elled, contiguous stomata frequent. 

24. J. righhn Zenker (Text figs. 56, I I ,  22 ; 
Pl. 2, fig. 8) 
Leaves although amphistomatic but stoma- 

tal number is few as well as confined along 
the larger veins of upper surface ; epidermal 
cells highly irregular with sinous walls ; sto- 
mata medium size, anomocytic, on the upper 
surface common around the veins ; tricho- 
mes small, uniseriate ; cuticular striations all 
over the epidermal cells. 

25. J. dtdel Clarke (PI. 2, fig. 5) 
Leaves hypostomatic ; epidermal cells 

penta to hexagonal or of various shapes, 
smooth walIed; stomata medium size, 
anomocytic, frequency low : trichomes 
unicellular ; domatia common and confined 
to upper surface ; cuticular striations frequent 
on the upper surface. 

26. J. rottlerham Wall. 
Leaves hypostomatic ; epidermal cells 

polygonel, smooth-walled ; stomata medium 
sized, anomocytic. ; trichomes long, uniseri- 
ate, 2 to 6celled ; pelrate 2 to s-celled ; stria- 
tions arising from the trichome bases and 
stomata1 complex ; single guard cell stomata 
common. 

27. J. r o x ~ m  Wall. 
Leaves hypostomatic; epidermal cells 

pen ta-pol ygonal, smooth-walled, lower epider- 
mal cells slightly sinuate walled ; stomata 
anomocytic rarely paracytic ; trichomes long 
or short pointed, 2 to s-celled ; peltate tri- 
chomes rare, 5 to 8celled, contiguous stomata 
common. 

28. J. pmb.e Aiton (Text figs. 12, 32) 
Leaves amphistomatic ; epidermal cells 

penta to hexagonal, smooth-walled, elongat- 
ed thickened cells om the veins ; stomata ano- 
mocytic rarely paracytic, present round the 
veins on the upper surface : trichomes long, 
pointed, trichome bases oval or rounded. 

29. J. Vahl 
Iaaves hypostomatic : epidermal cells 

penta to hexagonal, smooth and thick- 
walled : stomata crowded, anomocytic rarely 
paracytic, guard cells thickened ; glandular 
trichomes present ; round the larger veins 
few stomata seen on the upper surface. 

30. J. assllillonrm Vahl (Text fig. zg ; P1. 3. 
fig- 1 )  
Leaves hypostomatic : epidermal cells 

penta to hexagonal, smooth walled, cells 
usually smaller, lower epidermal cells com- 
~ a r a t i v e l ~  thin-walled than the upper ones : 
stomata medium size, anomocpic rarely 
anisocytic. frequency low ; stomata also occur 
on the upper surface near the veins; giant 
stomata common ; trichomes sparsely distri- 
buted, peltate or unicellular, medium size. 

31. J. ~ d o w r n  Kurz (PI. 2, fig. 7) 
Ixaves hypostomatic, epidermal cells, 

pen ta-polygonal with thick and ~triagh t 
walls ; stomata mostly anomocytic and para- 
cytic, contiguous stomata common ; tricho- 
~mes glandular ; domatia present. 

32. J. tdcbatamra Heyne ex Roth. (Text 
figs. 4, r.$, 42 ; 3, fig. 2, R. 4, fig. 7) 
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Leaves amphistomatic ; epidermal cells 
pmta to hexagonal, smooth and thick-wall, 
cd ; stomata on both the su;fam, frequency 
slightly high on the lower surfaw, anomocy- 
tic, guard cells' slightly thickened ; tricho- 
mes common, peltate : cuticular striations all 
over the 'surface of the epidermal cells and 
also arising from the guard cells ; domatia 
common on both the surfaces. 

33. 3. w a &  C.E.C. Fischer (Text fig. 17) 
Leaves hypostomatic ; epidermal cell!: 

penta to polygonal, smooth-walled ; stomata 
small, crowded, anomocytic and paracytic : 
trichomes unicellular, unistriate, 2-~-celled, 
short and long ; peltate trichomes 4 to 6- 
celled ; striations all over the surhce. 
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DISCUSSION 

The family .Oleaceae consists of zg genera 
and over 600 species of which the chief 
genus is Jasminum, with about 300 species 
of which 40 occur in India. 

Leaves in the investigated species are 
hypostomatic. Only four species viz., J. 
tsichoromum, J.  sambac, 1. grandiflorum 
and 1. cordifolium are amphisromatic, fre- 
quency of stomata in these species is higher 
on the lower foliar surface. J. calophyllum, 
J. arborescens and I. rigdurn have the st* 
mata on the upper surface as well .but they 
are confined along the larger veins. 

The genus is characterised by the presence 
of anomocytic stomata (Metcalfe & Chalk, 
1950). Inamdar (1967a, 1968) and Srivastava 

PI. I ,  6 ~ .  1-4 : 1. Uppr epidmnal s l s k  ofJ. nsl3rr*a &owing pcImR trichnm~?100.2. Uppr epidmrvl - surrace ofJ. e.rknrmu w a g  long, unicellular trichomc ~ 3 0 0 .  3. Upper epidermal cellrdJ ...ur*u*hn, SII* 
ing striations and peltate trichmux900. 4. Imguliv uppcr epidermal cells o f J .  righkmx!300. 



(1975) repaned paracytic stohata in a few 
species of this genus. The present study 
with large number of speck reveals thar 
paracytic stomata are of common occurrence 
along with anornocytic one. Frequency of 
the paracpic stomata is definitely low. In 
J .  azoricurn, anisocytie type of stomata have 
been recorded. Stornatal abnosrnalitics like 
single guard cell, aborted stomata and con- 
tiguous stomata have ken dncribed in some 
species of ]asminum (Inarndar 1 &a, 1968). 
We have observed these abnormalities in 
many species (I. ~ardifolircrn, 1. ss hglnndit- 
lasum, 1. multifonrm, 1. roxbrtrghianum, J. 
off icitldle, 1. pu b e s m ,  J. lanceohria 
and 1. r o t t l c x i d v .  sbna ta  wtkch 
are t h e  to f ~ p r  times % than the nor- 

mal one, are recorded'in J. cordifil:irm, J .  
mriltiflorum and J .  azrriculatum. Stomata 
arc compactly arranged, small to medium 
sized and 2 to 3 cells ' apart, therefore, the 
stornatal frequency is usually high in this 
genus. Earlier, Srivastava (I 975). reported 
highest seomatal frequency of 82 per mm* in 
1. grandiflorum and lowest 23 per mm* in 
J. phbrscens. With this frequency it appears 
that the stomata are cnunted as seen under 
the rnicroscopic field. Stornatal frequency in 
the investigated species has k e n  counted in 
different parts of the leaf and it has heen 
found that it is highest (720 per 111rn~)  in' 
I .  hrrifolizmr and lowm (r48 pcr mm2) in 
[ subg lnnd~rrm.  Stomata1 iadex 4s also 
M t  a d  lowest in J .  hiwifokf~rtt and J.  

PI. 2, fig. 5-8 : 5. upper E p i d w ~ l  cells oTJ. t i d i t i ~ 3 0 0 .  ti. Upper  pid dermal surfacr 013. muttfiturn dlowing 

unigmiatc w i e h c s  x 300. 7. W p p  f o l k  surface of 3. subglondulo~m showing stomata nrar v r i n g ~ ~ ~ .  

3. UpF cells ofJ. enlarged to b h ~  the Irtrialions X 1200. 
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subgkmdulosum respectively. Size of the 
stomata is highly variable hut usually ranges 
from 16x zopm to 20 x p p m  ; largest sto- 

mata recorded in I. scundms (33 x 33-37 x 34 
pm) and smallest in J. arborescens ( lox 7 
r m). 

Epidermal cells and nature of their walls 
are characteristic in this genus. Majority of 
the investigated species show striaght cell- 
walls hut some species have sinuous walls. 
Cells are highly sinuous in I. rig:dirm and 
J .  mmryi, slightly rinuate in /. calophyl- 
lrrm and only the lower epidermal cells are 
sinuate in J .  amplexicaulc, 1. roxhrrrghimrum, 
I. grrmdifbrum, I. adenaphyllum and I .  
nngrtstifolitrnr. Sonrewhat thick-walled epi- 
drrmal cells li:~vc. Ixrn ol>scrvetl in 1. s r t h  

glrmdulosum, 1. trichotomum, I. scandens, 
J .  auriculatum, I. mtartornosam and 1. am- 
pkxbulc (only on upper foliar surface). 
Marginal cclls are either short or elongated 
and usually thick-walled. 

Characteristic trichomur which are of 
various types have been recorded in all the 
investigated specin except 1. azoricum where 
they are ahsent. Three main types of tri- 
chomes viz. unicellular, simple uniseriate 
and peltate have k e n  described by Sdereder 
(I@) in Oleaceae. Inarndar (1967b) report- 
ed twelve types of trichomes and their ontw 
geny in four species of Jasminam and placed 
into two group : eglandular and glandular. 
Distribution of trichornn are also important 
in this genus. thcv arc allnost c7111al on h t h  

I .  I I -  I. Imwrr loliar surl'wu'r ol' J .  ~ r s r i l i j o t ~ m ~ t ~ u w t t ~ ~  ~ l ~ ~ t r ~ l ~ t ~ ~ o ~ ~ t o  181 \ t t , t r t .~~.t  x !II) 2 1.1m~ri.pidmis 
uSJ. fr irho~arvn rhmui t l~  rtnniala and trihomcx ~ 3 0 0 .  9. <:n,wdrrl ~tunuia itrl the lwrr epidermis oSJ. 
btai/dium xW). 4 .  lumr fdiar wrl'icr of J .  a~uftijdilsn \hrwin~ domt i<x 'W.  
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the surfaces or more on the lower surface or 
confined to veins on the upper surface or 
Inore prominent along the larger veins 
(Table I). Size and shape of the tricho~ne 
bases are also variable in this taxon. They 
are either small circular pore-like or round 
or hexagonal, thickened or thin-walled hasal 
celled with large pores. 

Cuticular striations are colnmon and signi- 
ficant in this genus. They are distributed 
all ovy the foliar surfaces in J. malabari 
ctrm, J. nrborescens, J.  rigadtim, J. trichoto- 
mum, j. mesnyi, I .  auric~rlatrrm, J. grand; 
florum, J. flexile and J. wengeri and fre- 
quent only on the upper surface in J. ritchi- 
eri. Striations arising from the tricholne 
bases, ~uhsidiary cells or outer face of the 

guard cells are recorded in I .  cordifolium, 
J. angustifolitrm, J .  r o t t l e r h ~ ~ ,  J.  i~nmilr, 
J. officinale and j. ndenophyllirm. Striate 
are either striaght or undulated. Striatians 
arising from the stomata1 compiex:are either 
compactly or sparsely arranged and also in 
four distinct groups or all round the sub- 
sidiary cells. 

1)omatia have been recorded in some spe- 
cies of this genus viz. J .  dchicri, J.  subglan- 
dulosum and J. trichotomum. 

Various types of stomata viz. anomocytic, 
paracytic and diacyric have been reported in 
the genus Nyctanthes arbortristis belonging 
to this family by Trivcdi and Upadhyay 
(1978). Inamdar (1967h) described various 
types of trichomm and their ontogeny in the 

~1 .4 ,  figs. 5-8 : 5. Slonuta, peltate and uniseriate trichomes oTj. rnuItiflonnrx900. 6. L- rpihrn.1 rwhm 
PTJ. angurtifdium showing distribution olst0ttUl.X3@a. 7. Lorn epidnmis o r j .  f r i r h m  m1-d m rhor 
thestriations x 1200. 8. Lower epidermisoT3. ~ n l . ~ ~ r h o w i n g s t m n t a  ~ 3 0 0 .  
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~ i m e  t$ wries E p i d s d  ~ e l l s  

- -- - - 

1. 3. co?d$di~/n St. lox 13-13% 15 P P P a & &  19x 13-21 x 15 
2. J. t n a l d d  St. 16x13-19x15 A P P a & &  32 X 28 
3. 3. G&&Y~CMI Slightlysin. 1 0 ~ 1 0 - 1 3 x 2  A P Pa & An 16x13-19~ 14 

few near 
margin 

4. J. subg- St. & Th. 26X 16-29x 19 A P  A n & P a  33 x 26-36 x28 

5. 3. ampluxic~ult St. & Th. 16x12-17x13 A P An 20x20-23x20 
Lw. slightly sin 

6.  J.  arborescans St. 7x10-11x12 A P An 10x7-13~ 10 
few near 

veins 
7. 3. cwr~tatm St. 13x10-16x12 A P An 16x 14-19Xl3 

St. 
St. 

An 
An & Pa 

(rare) 
An & Pa 

(rare) 
An & Pa 

(rare) 
An 

St. 

St. 

A P 
few near 
veins 

sin 

St. 
St. & Th. 

st. 
Lw. slightly sin 

sin 
St. 

St. 82 Th. 

St. & Th. 

St. 

St. gr Th. 
St. 

St. 

St. 

St. 
Lw. sin walled 

St. 

29. J. fCrxilr St. 2 0 ~  18 A P An & Pa 1 8 ~  14 

30. J. ~ y l i u m  St. 15x 17 A P An & Pa 17x15 
Lw. sin walled 

A P 
(rare) 

31. J .  g W s u m  St. 21 x 16 An 22x 18 

32. J .  lancrdorio St. 23 x 18 A P An & Pa 14x 10 

33. J. wngar' St. 16x12 A P An & Pa I ~ x  15 

- 
A. Absent ; An.-Anomacytic ; Anis.-Aniuxytic ; P-Prerent ; Pa.-Paracytic ; Sin.Sinuate walls ; St.-Straight walls; 
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Peltate, 4 to 6-celled Few round the trichornes Giant & contiguous stomata 
c ~ m o n  

Peltate, 3 to 7-celled Frequent, all over the surfoce - 
*3ely distributed, uniseriate A Stomata on upper surface 

near the large veins 

Peltate, glmdular A Domatis & cmtigu~us sto- 
mata common 

Unicellular, unisbriate, peltate A - 
landular 
hort unicellular, uni-iate 4 

3-5-ceiieti, Pelltate 3 to 7 4 e d I  All over the epidermal cells - 
Long or short unicellular, 
uniscriate 2 to 6-ceM 
Unicellular ahort 
Uni~ellulat small on the larger 
veins 
Few peltate and unicellular 

A Trichome bases large 

Frequent on upper surface Domatis common - 
A 
A Few stomata on the upper 

surface near the large veins 
A Giant & contiguous stornotis 

common 
All o w  epidermal cells - 

Long, uniseriate, 2 to Scelled, 
both the surfaces 
Small, unicellular, uniseriate 

A 
Peltate 2 to 6-celled 
Peltate, few 2 to 5-celled 

A - 
All o m  the epibermal cells Domatia common 
Few arising from the stomata1 - 
complex 
All over the epidermal cells - 

A 
A 

Glandular trichomes at places 
Long, unicellular, pointed, 
uniserlate 
Glandular, on larger vans & 
on the upper surface 
Glandular & non-glandular on 
both the surfaces 
Glandular, long confined to 

A11 over the sur'face Giant stomata 

veins 
Glandular, sparsely distributed A - 
Long uniseriat~ 2-5 celled, Few round the trichome Single guard cell s t o q t a  
Peltate 2 to 6 celled bases 
Long or short, uniseriate 2 to 5 A - 
celled, Pcltate 5 to &elled 
C'bnfined to upper surface, A - 
Pettate 2 to 7-celled 
Peltate 2 to 10-celled Few arising from stornatal - 

complex 
Simple uniseriatc, Peltate Few round the trichome Contiguous stomata 
glandular bases 
Simple, short, conical spine like All over the surface - 
Unishiate 2-3-celled, Peltate A Contiguous stomata 
2-6 celled 
Long uniseriate 2-5, Peltate All over the surface - 
5-7tclled 
Peltate 2-5-celled Confined to stomata1 complex - 
UniceIIular 2-celled, onlarge A - 
veins 
Peltate 5-7-celled A Contiguous & one guard 

cell stomata 
Uniseriatc 2-5-celled short or All over the surface - 
long Peltate 4 to 6-celled 
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family Oleaceae including the genus Nyctan- 
thes. 

Present s ~ d y  reveals that the investigated 
species of ~asrninum upto some extent can 
be identified &ing the epidermal characters. 
Detailed epidermal, features and numerical 
data of all the investigated species are given 
in '?able s a 
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