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ABSTRACT KEYWORDS
Mistletoes are specialized flowering adapted for parasitic life. The Hemiparasites;
hemiparasitic plants belonging to loranthaceae have haustorial connection Loranthaceae;
between the host and the parasite which is the pathway for the movement Stomatal index;

of water and nutrient from the xylem sap of the host to the parasite. A Stomatal distribution.
gradient in water potential is essential for this which is provided by the
stomata. The present study was undertaken to identify the variation in
stomatal type, density and a so stomatal index in six Loranthaceae members
found in the state of Kerala. All the species studied were amphi stomatous
with polygonal epidermal cells and paracytic stomata. However stomatal
density and stomatal index varied from one species to another. Stomatal

index and stomatal distribution was found to be related with the ecological

distribution of the species.

INTRODUCTION

Pantshave deve oped severd adaptivemechanisms
for survivd. Mistletoesare specidized flowering plants
adapted to parasitic lifeon hosts. Thestate of Keraa
withahumidtropical climateisthe house of diverse
mi st etoe speciesbe onging to thefamiliesLoranthacese
and Viscaceae. However the members of these two
familiesseeninthestatearemainly hemiparasteswhich
depend only for water and inorganic nutrientsfromthe
host. They lack an active system of water and nutrient
uptakeandit isthrough haustoria connectionsthey ex-
tract mineralsand water fromthe host.

For the movement of xylem sap from the host to
the parasiteagradient in water potential isessential.
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Thisisprovided by thestomatawhich arethebreathing
holes. They areapair of specialized guard cellsthat are
found onthesurfaceof aerid partsof higher plantswhich
can open and closeto control gaseous exchange be-
tween the plant and itsenvironment. Their purposeisto
act asportasfor theentry of CO, intotheleaf for pho-
tosynthesisand exit of water vapour which may befor
evaporative cooling of theleaf.

In green leavesthey occur either on both surfaces
(amphistomatic) or on only one side, either the upper
(epistomaticleaf) or morecommonly onthelower side
that ishypostomatic leaft4.

Leaf cuticular study isbecoming moreimportant
becausetaxonomigts, drugindustry workers, anima nu-
tritionists, anima toxicologists, and policeinvestigators
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havedl foundit useful in plant identification¥

The present study was undertaken to identify the
variationinsomatd type, density and also stomatdl in-
dex inthevarious L oranthaceae membersfoundinthe
state. Stomatd index isareliabletaxonomic character
asitisindependent of the changesintheepidermal cell
sizebrought about by environmenta factor™®. Whilesto-
matal density and stomatal size determinethe maxi-
mum |esf diffusive(stomatd) conductanceof CO, (g, )
tostesof assmilation.

MATERIALSAND METHODS

Collection and preparation of epider mal pesl

Fresh specimens of Macrosolen parasiticus,
Taxillus cuneatus, Tolypanthuslagenifer Helicanthus
elastica, Dendrophthoe trigona,and Dendrophthoe
falcata were collected from different partsof Kerala.
Specimenswereidentified and confirmed withthe Fisher
collection maintained at the Tree Breeding Institute,
Coimbatore. Leaf segmentswith anareaof 1 cm?were
cut from the specimens. Asthe cuticlewasvery thick
the segmentswere boiled with 5% NaOH solution for
15 minutes. Upper and lower epidermisped sfrom the
segmentswerewashed indistilled water. Pedingswere
then stained in 1 % aqueous solution of safranin for
about 3 minutes. Excess stain wasrinsed off withwa-
ter. Thestained specimen wasthen mounted inglycerin
for observationsinanimageanayzer.

The parameters studied were presence and absence
of stomataon each epidermis, typeof stomata, density,
stomata index and size of somatd pore. Thegatisticd
evd uation of thestomataand epidermisincluded mean,
standard deviation and standard error.

Determination of stomatal density and stomatal
index

Thestomata density was determined asthe num-
ber of stomataper square millimeter. Theindex was
determined asthe number of stomataper squaremilli-
meter divided by thenumber of scomataplusnumber of
epidermd cdllsper squaremillimeter multipled by 100.
Thelength and width of stomatawere measured to de-
terminethestomatal size.

The statistical evaluation of the stomataincluded
mean and Sandard deviaion. Different parameterswere

observed in thisstudy such astype of epidermal cell,
presence or absence of somataon each epidermis, type
of somata, dengity, ssomatd index, and Sizeof ssomatd
pore (averagelength & width).

RESULT AND CONCLUSION

Somatatype

Thestudy indicated that dl thespeciesstudied were
amphistomatous. Indicating that somataaredistributed
both on the upper and |ower epidermis. The Epidermal
cdllsof dl thegpecieswerepolygonal typewith straight
walls. Thestomatawere paracytic or rubiaceoustype.
Inthistheguard cellsare accompanied with two sub-
sdiary cdls, thelongitudind axisof whichispardld to
that of guard cellsand aperture.

Stomatacrucialy permit plantsto regul ate transpi-
ration water lossfrom leaves during the s multaneous
uptake of CO, for photosynthesis. It has been reported
that the parasitetranspiresat ahigher ratethan the host
so asto ensureagradient for themovement of minerals
andwater fromthehost to the parasite?. Generally the
stomatal number washigher inthelower epidermisas
compared to the upper epidermis. In amphistomatous
plantsthevariaioninthestomata density between the
lower and upper epidermisisre ated to the spatial ori-
entation of theleaf with respect to horizon®. It hasalso
been reported that thetranspiration from thelower sur-
facewas alwayshigher than that from the upper sur-
face. Thestomatd densitieson both the surfaceswere
almost on par for D.fal cata and Tolypanthus. While
inH.elasticaand D .trigona the variation between the
upper and lower epidermiswasvery significant. The
number inthelower epidermisissignificantly higher as
compared to the upper epidermis, indicating that the
water |ossfrom these species should be comparatively
higher.

Somatal density and stomatal index

Stomatal density and stomatal index varied from
one speciesto another. The density of stomataof the
lower epidermiswashighestinH. elastica (0.036) and
waslowest 0.009 in. Peter,1984 hasreported that the
differencein conductanceto berelated to ssomatd den-
gties

Stomata index indicatesthe proportion of ssomata,
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relativeto leaf surface. Itisareliabletaxonamic char-
acter The stomataindex of the upper epidermiswas
highest in T. cuneatus (0.193) and lowest in H. elas-
tica (0.039). Averagelength of the stomatal poreof the
lower and upper epidermisvaried Sgnificantly indmost
all the specieswhileit was on par in M.parasiticus.
Generdly thestomatalength washigher for thestomata
of thelower epidermis. However inthecaseof H. das-
ticaand D. trigona, the stomataof the upper epider-
mishad higher values. In both these speciesthe density
of somatawashigher inthelower epidermisthaninthe
upper epidermis, indicating that therewas more num-
ber of smaller sized stomatain thelower epidermis.
Studies by Peter J. Franks and David J. Beerling'®.
Indicated that smaller somataare capableof faster re-
sponsetimes, enabling improved water-use efficiency
and optimization of long-term carbon gain with repect

TABLE 1: Somatal index of lor anthaceae members

Sl . Stomatal
No Species Surface index
lower 15.52+3.63
! D falcata upper 14.34+1.52
2 D trigona lower 18.99+3.86
-9 upper 11.03+2.44
. lower 21.53+5.35
3 Hélasica upper 452+0.50
4 M. parasiticus lower 21.33+7.28
P upper 18.45+2.71
5 T cuneatus lower 13.94+0.73
' upper 19.55+3.89
6 Tolypanthus lower 18.96+ 6.30
lagenifer upper 13.24+4.36
TABLE 2: Somatal density of loranthaceae member s
Sl . Stomatal
No Species Surface density
1 D falcata lower 30.75+4.11
upper 30.75+2.62
: lower 20.25+ 5.32
2 D. trigona
upper 30.75+ 2.63
. lower 24.00+ 2.16
3 H. elastica
upper 22.25+ 2.63
4 M. parasiticus lower 15.5+1.29
P upper 19.00+ 2.16
lower 28.75+1.50
5 T. cuneatus
upper 18.00+0.82
6 Tolypanthus lower 20.25+2.36
lagenifer upper 18.32+1.15

= Orliticel Review

to water loss. This can be a possible reason for the
relativevirulence of H.elasticawhichisthemost viru-
lent speciesof theplains. D trigonaisasoavery sturdy
and large speciesfound mostly in the high rangesthe
speciesisfound to dominate the high branches of tall
trees, as CO, concentrationintheatmosphereisfound
to reducewith height amoreefficient mechanismises-
sentid for better fixation.

TABLE 3: Somatal length of lor anthaceae member s

S No Species Surface M ean
1  D.falcata lower 20.1142.76
upper 14.43+2.23
; lower 23.22+2.11
2 D. trigona
upper 27.49+2.32
; lower 12.33+0.76
3 H. elastica
upper 18.89+1.89
4 M. parasiticus lower 22.76+2.27
* upper 22.91+5.20
lower 18.32+1.63
5 T. cuneatus
upper 13.83+2.36
. lower 18.96+6.30
6  Tolypanthuslagenifer
upper 13.24+4.36
CONCLUSION

The stomataform crucia organswhich regulate
water lossand CO, avail ability tothe plant. Inthestudy
all the members of Loranthaceae studied were
amphistomatouswith polygonal epidermal cellsand
paracyotic stomata. However, inthe case of H. elas-
ticaand D. trigona, the higher stomatal index of the
upper epidermisand the higher ssomata dengity of the
lower epidermis seemsto be an ecological adaptation
for better water useefficiency and higher CO, capture
accountingfor their virulencein nature,

ACKNOWLEDGEMENT

Thestudy wasfunded by KeralaState Council for
Science Technology and Environment.

REFERENCES

[1] M.Daniel; Herba technology- concept and scope.
Current Science, 88(9), 1369-1370 (2005).

e Snoivonmental Science
A ndian ﬂowumé



214

[2]

[3]

[4]

Stomatal distribution in loranthacea

Orieleal Review e

ESAIJ, 9(6) 2014

J.R.Ehleringer, J.D.Marshall; Water relations of
parasitic plants, In M.C.Press, J.D.Graves, (Eds);
Parasitic Plants. Chapman and Hall, London, 125-
140 (1995).

C.R.Metcalfe, L.Chak; Anatomy of the Dicotyle-
dons, 2nd Edition, Clarendon Press, Oxford, 1, 100-
106 (1988).

A.Parveen, R.Abid, R.Fatima; Stomatal types of
somedicotswithin floraof Karachi Pakistan, Jour-
nal of Botany, 39, 1017-1023 (2007).

[5]

[6]

Peter B.Reich; Leaf stomatal density and diffusive
conductance in three amphistomatous hybrid pop-
lar cultivars. New Phytol., 98, 231-239 (1984).

Peter J.Franks, David J.Beerling; Maximum |eaf
conductancedriven by CO, effectson stomatal size
and density over geologictime, Published online be-
fore print, 106(25), 10343-10347, June 8, (2009).

Snoivonmental Science

A Tudéan Journal



