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SEM studies showed that in Murraya koenigii L. the anther was dorsifixed, dithecous and bilobed.
They dehisce longitudinally, pistil was short and syncarpous. Stigma was sticky, capitate, papillate.
Pollen grains were spherical, mono to tetracalporate with reticulated exine pattern. The unicellular
trichomes were present on the inner and outer surface of calyx, corolla, pedicel, anther, ovarian
surface and lamina of leaves. Stomata were present on upper and lower surfaces of petals, upper and

lower surfaces of leaves.
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Introduction

Mwrraya koenigii L. commonly known as Kurrypatta,

Mithaneem and Barsanga belongs to family Rutaceae is a

tamdsome, short and shrubby tree of about 2 - 5 meters

desght. It is a native of India. In India 16 genera and 75

species of family Rutaceae are recorded!.

The genus Murraya comprises of 11 spécies of
streb or small trees distributed in the tropics and sub-
mopical regions’. In India, only two species of Murraya
«£. exotica and koenigii are reported®. Murraya koenigii
- s common and found in Himachal Pradesh in the areas
wmg between 800-1450 meters above the sea level.

Indian species of Murraya have long been used
m e indigenous system of medicine as tonic, carminative,
wpertive to treat vomiting, diarrhoea, dysentery,
"eumatism, hysteria, body-aches and venereal
fiseases™'® and as an important ingredient of several anti-
Sabetes, herbal formulation and drugs'-'2. Since Murraya
\wemigii is of considerbale medicinal importance, scanning
sectron microscopic studies were undertaken for its
sharacterisation.

Miaterial and Methods

Srscture of anther and pistil was studied by SEM

Secamning - Electron Microscopic) studies. The structure

w wichomes was also studied.

e following steps are taken :

% Samples are fixed in 3% glutaraldehyde in 0.1
phosphate buffer at pH 6.8 for 8-20 hours at room
E=mperature. Aspirator was used for quick penetration.

% Samples are ished in the same buffer by three changes.

& Post fixation is done in 1% osmic acid in same buffer
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for 4 hours at 4°C.

d) Ished in 75% ethyl alcohol and kept in the same for
12 hours at room temperature.

) Passed through the graded series of ethyl alcohol for
1 hour at room temperature.

) Placed in 100% ethyl alcohol (prepared by the action
of heated copper sulphate in absolute alcohol) for 12
hours at 4°C.

g) Transferred to a mixture of 1:1 100% ethyl alcohol
and isoamy] acetate (3-methyl butyl acetate) and kept
at room temperature for 30 minutes.

h) Transferred to pure isoamyl acetate making 2 changes
at an interval of 30 minutes at room temperature.

i)  Samples are placed in small basket made up of iron-
wire for drying.

J)  Drying of samples is done with liquid carbon dioxide
in a HCP-2 Hitachi critical point dryer at 1000 Ib per
inch. . A

k) Dry samples are placed in a dessicator.

1)  Samples were mounted on brass stubs with the help
of both side adhesive tapes.

m) Samples are coated with gold (20 mm coating) in a
SCD 0.2 sputter coating unit (Polaron Equipment L.,
Walford, England).

n) Observations and photographs were taken in LEO
EM-SEM at All India Institute of Medical Sciences

- (AIIMS), New-Delhi.

Results and Discussion

Anther and Pollen Morphology : The SEM studies showed

that in Murraya koenigii L. the anther was dorsifixed,

dithecous and bilobed. The anther dehisce longitudinally
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(Figs. 4-5). Pistil was short and syncarpous. Stigma was
sticky, capitate, papillate with a terminal style and ovary
was bilocular and bicarpellary.

Pollen grains (Fig. 1-3) were spherical, mono to

tetracolporate with reticulated exine pattern. Pollen grains
in Rutaceae were 3-6 colporate, suboblate-perprolate;
longest axis 16y in Phlebalium; 171 in Lunasia amara;
100p in Ravenia rullioides.
' According to Sharma in Aegle marmelos, the
SEM studies showed that the anther was basifixed,
dithecous and bilobed. The anther dehisce longitudinally.
The pollen grains were tetracolporate, spherical with 60
pm in diameter. In Murraya exotica, the SEM studies
revealed that anther was dorsifixed, dithecous and dehisce
longitudinally. The pollen grains were spheroidal,
tricolporate with finely reticulate exine'* and in Citrus
lemon, the SEM studies showed that the anthers were
basifixed"s. Anther dehiscence was of longitudinal type.
The pollen grains were numerous, tetracolparate and
around 45 pm in size. i

Mohl'é is first to initiate the studies in pollen

morphology of Bignoniaceae. Pollen morphology of

Bignoniaceae has received considerable attention in the
recent past and several palynologists have made significant
contribution to the knowledge of pollen morphology of
several members of Bignoniaceae'?".

Tricolpate pollen grains have also been reported
by Mehra and Kulkarni® in Millingtonia hortensis and
Tabebuia rosea, Singh® in Withania somnifera,
tricolporate in Haplophragma adenophyllum®, Bombex
ceiba, 4-5 colporate in Crataevea relIigiosa”. Elliptical
to sub circular pollen with spinous reticulate exine was
reported by Tomar and Chauhan® in Salvadora persica.
Similar observations are made by Vijayaraghavan and
Sudesh* in Psophocarpus tetragonolobus, Tabermontana
divarticata® and in Cucumis species*.

Lim and Tinggie®” have reported that pollen
grains of Severinia buxifolia (Rutaceae) are tetracolporate
and bicelled. Prakash® has reported that pollen grains of
Zieria prostrata (Rutaceae) were tricolpate-and bicelled.
Pistil ]

SEM studies showed that the pistil was short, syncarpous.

The stigma was short, bright, sticky, capitate and papillate -

with a terminal style. Style was elongate, cylindrical, thick
and articulate. Ovary was hypogynous, bilocular,
bicarpellary and was seated on the disk, two celled with
one or rarely two stigma (Figs. 6-10).

According to Sharma®® in-4egle marmelos, the
pistil was short, syncarpous. Stigma was sticky, capitate,
papillate with a terminal style and ovary was multilocular

and polycarpellary. In Murraya exotica, the stigma was
bilobed or trilobed with small papillae on its surface. Style
was solid and bilobed or trilobed. Ovary was bilobed or
trilobed in Citrus lemon', stigma was wet, capitate,
globose and yellowish. Style was long, yellowish and
cylindrical. Ovary was superior, polycarpellary,
syncarpous, multilocular and contains 10 locules and each
locule contained 3 ovules. Similar observations have also
been reported by Singh® in Pyrostegia venusta and
Shakya® in Campsis grandiflora. The stigma in presently
studied plant was bilobed or trilobed and was of wet type.

The structural and physiological feature of pollen
capturing surface vary considerably between families*!.
However, Chauhan et al.?* and Rana® reported that
stigmatic surface of completely fruitless plants of Cresentia
cujete and Kigelia pinnata, respectively growing at Agra
has medium sized and compactly arranged papillae with
swollen tips. According to them, this may be the cause of
inhibition of normal .in vivo pollen germination and
ultimately fruitlessness in C. cujete and Kigelia pinnata
growing at Agra. Similarly, differences in the morphology
of stigmatic papillae in Tecoma stans plants showing
seasonally transient sterility have been reported by Singh
and Chauhan®. .
Trichomes

.SEM studies showed the presence of unicellular trichomes
on various floral parts and extra floral parts of Murraya

koenigii L. i.e.. calyx, corolla, pedicel, anther, ovarian
surface and lamina of leaves (Figs. 11 - 18).

According to Rathore' in Murraya exotica, SEM
studies showed the presence of unicellular trichomes on
various floral parts and extra floral parts of Murraya
exotica L. i.e. calyx, corolla, anther lobe, stigma, style,
ovarian surface and upper and lower surfaces of leaves.
In Aegle marmelos, glandular and non glandular trichomes
are observed on various floral parts'®>. SEM observations
in present study showed the presence of unicellular and
peltate trichomes on the outer and inner surface of calyx,
corolla and lower ovarian surface. It was also noted that
inner surface of corolla showed the presence of sunken
trichomes. Anther surface also showed the presence of
unicellular and peltate trichomes. ‘

Bahadur* have reported the presence of floral
nectaries on various floral parts and which are used in
taxonomic and phylogenetic consideration.

Bignoniaceae is characterized by the presence
of both floral and extra floral trichomes**#. Four types of
glandular and two types of non- glandular trichomes have
been reported in 5 species of Bignoniaceae*’. Recently
the presence of nuptial and extra nuptial nectaries in 15
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¥z 1. Showing spherical mono to textracolporaté pollen grains (586 X); Fig.2. Showing magnified view of monocolporate
selien grain (200 X); Fig.3. Showing magnified view of bicolporate pollen grain (200X); Fig.4. Anther showing
wmgitudinal dehiscence (400 X); Fig.5. Anther showing magnified ‘view of longitudinal dehiscence (170X); Fig.6.

“howing style and papillate stigma (112X); Fig.7. Magnified view of stigma (180X); Fig.8. Magnified view of style
0X).
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Fig.9. Magnified view of ovary (200X); Fig.10. Magnified view of filament (170X); Fig.11. Pedicel and sepal showing
the presence of unicellular trichomes (115X); Fig.12. Magnified view of pedicel and sepal showing the presence of
unicellular trichomes (170X); Fig.13. Magnified view of sepal showing the presence of unicellular trichomes (180X):
Fig.14. Magnified view of pedicel showing the presence of unicellular trichomes (170X); Fig.15. Petal showing the
presence of unicellular trichomes (210X); Fig.16. Lamina of leaf showing the presence of unicellular trichomes (85X).
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v i : ,
"% 17. Ovary showing the presence of unicellular trichomes (200X); Fig.18. Anther surface s
s Tular trichomes (210X); Fig.19. Upper surface of petal showing th
"% of stomata showing the upper surface of petal (170X);
Wamatz (380X); Fig.22. Upper surface of leaf showing the

Wemata showing the upper surface of leaf (169X);
).

howing the presence of
e presence of stomata (400X); Fig.20. Magnified
Fig.21. Lower surface of petal showing the presence of
presence of stomata (250X); Fig.23. Magnified view of
Fig.24. Lower surface of leaf showing the presence of stomata

243



244

species of 12 genera of Bignoniaceae has been reported
by Galetto*. The nuptial nectary is supplied by phloem
branches. The extra-nuptial nectaries (devoid of vascular
tissue) are found on the outer and inner calyx surface.
According to Gupta® in Haplophragma
adenophyllum, trichomes were present on the innersurface
of corolla and on the ovarian surface. Unicellular trichomes
were present on the outer surface of corolla, ovarian
surface and style. : ”

Stomata

SEM studies showed the presence of stomata on various

parts of Murraya koenigii L. i.e. upper and lower surfaces

of petals, upper and lower surfaces- of leaves

(Figs. 19-24). “e

Similar observations have also been reported by

Kumar" in Citrus lemon L. According to him, numerous

stomata were present on the style. Rathore'* also reported

numerous stomata on leaves of Murraya exofica L.

Mehta® found the stomata distributed all over
the corolla surface in Adhatoda vasica Nees. According
to her the mature stomata were typically caryophyllous
with two to four subsidiary cells; Yadav* in Colliondra
haematocephala Hassk observed stomata on the outer
surface of corolla; Singh®! observed the stomata on the
ovarian surface of Clerodendrum species. Presence of
stomata on the ovarian surface was also reported by Singh*
in Tecomaria capensis.
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