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ABSTRACT

Blepharis sindica is an important medicinal plant which used as an invigorating tonic, given to cattle to increase
milk production and its roots are used for urinary discharge & dysmenorrhoea. In the present study, an attempt has
been made to establish a correlation between proline accumulation and osmotic potential (OP) in Blepharis sindica,
a wulnerable medicinal plant of the Indian arid zone. Results reveal ed that proline accumulation is associated with
the increase in osmotic potential in this plant. The maximum amount of proline was recorded during late season
(November-December) when the OP values were also more, whereas minimum proline was observed during onset of
monsoon with initial phase of vegetative growth, i.e. in July- August.
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INTRODUCTION

The Indian Thar desert suffers from paucity of waégratic rainfall, extremes of temperature anddeereduced
plant productivity. In deserts, water demand byetation and crops is high but availability is reseéd [1] The

uncongenial conditions impose heavy constraintplants and make their survival difficult. Adaptatsoto adverse
climatic conditions are the ways by which thesenfdamaintain themselves despite the existing initaisie

conditions. These adaptations appear in form ofplmmogical and physiological modifications, changecertain

biochemical reactions/pathways and expressionmdicegenes [2]. As a result desert plants showxdra ordinary
individual flexibility of structural and metabolfrocesses, which reflect the extremes of environi@d, 5].

Plants during stress undergo osmotic adjustmeacbymulating one or more low molecular weight orgaolutes
known as compatible osmolytes. These potent osrexdenmts play a vital role in counteracting theeeffof
osmotic stress [6, 7]. Proline is the most commompgatible osmolytes in water stressed plants tbatad interfere
with normal biochemical reactions and make themwvisal possible under stress [8]. It is accumulaited/arious
plants that are subjected to different stressels asavater, osmotic salts, low temperature, nitmaggficiency, etc.
[9, 10]. Proline acts as an osmotic mediator, nadmirttg proteic and membrane balance, inducer forotis stress
linked genes, carbon and nitrate available sourceslved in cell dehydration, source reduction ofjsre
catabolism) to support oxidative phosphorylatiord a&l'P generation during recovery period after streghe
proline accumulation is not always governed by emmental factors; rather some innate factors dse a
responsible for it [11]. Proline related osmoregala enables plants to maintain growth as plantewabtential
decreases [12].
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There are more than 35,000 plants species beirg) insearious human cultures around the world foditieal
purpose. Biologically active compounds present gditinal plants have always been of great inteiesiientist
working in this field [13]. Medicinally important lgnt species, Blepharis sindica T. Anders (Billi
Khojio/Bhangari/Unt-kantalo: Family: Acanthaceagiith an about 45 cm height, dichotomously bradcheody
annual plant. It is a typical species with its ggilcoming from near the base; make it quite andisplant (Platel).
The large spike of previous year dries on the pltsgif and turned blackened. In dense associatibesplant
becomes erect and rather attractive. Cream col@eeds are of medicinal importance and boiled ik emd used
as an invigorating tonic. It is also given to aatth increase milk production. Its roots are usedifinary discharge
and dysmenorrhoea. Powdered plant is applied lpcallinfections of the genitals and on burns [L4JDP [15]
have published Red List Categories for 39 medicplahts of Rajasthan State, out of which 19 areedisas
Vulnerable, 12 as Endangered, 6 as Critically Egdeed and one each of Near Threatened and Datai&gfi
respectively. Out of thesB, sindica is considered as “Vulnerable”. Thus, it is verypntant to conserve and know
the adaptability of this plant. Hence, in the prgsstudy, an attempt has been made towards thenerol
accumulation and its correlation with osmotic paitdrduring different months collected from varioesalities of
the Churu district, a part of Indian Thar desert.

Platel. a, maturing plant with green spikes attactgton basal nodes. b, ripened spikes.
MATERIALS AND METHODS

The leaf samples @. sindica were collected from healthy plants at three diffiérgtes viz. Khasoli (site-l; 10 km
away in east direction from College Campus), Shyaasite-Il; 12 km in west-south) and Bootiyartédil; 10

km away in north from College Campus) during Juybtecember 2010 & 2011. From December onwards plant
starts dried up in natural habitats. The climatinditions of all experimental sites are arid andemar less similar
precipitations. The leaf samples were collectethfsimilar nodes of different plants as far as gaesio minimize
the variability in sampling selection. Fully matuiresh sunny leaves were collected in the morniagr$ and
estimation of proline & osmotic potential were dedrout after randomly mixing the leaf samplesiplicate.

(i) Proline values were estimated using Sulphosalycylic aci8AjSand special Ninhydrin (SN) method as
suggested by Bateg al. [16]. Leaves (0.5 g) were crushed in 10 ml of 3%A to extract out the accumulated
proline. After reacted with SN, the proline in supgant was absorbed in Toluene, which is measasgdD at 700
nm against Toluene as blank.

(i) Osmotic potential (OP)was evaluated by crushing 1.0 g fresh leaves imb6f double distilled water. The
suspension was sieved by muslin cloth and electiuctivity & suspension temperature were measufathl
values for OP were carried out as per method stedéy Janardhagt al. [17].

Experimental results obtained during both yearseveembjected to analysis of variance (ANOVA) as ssted by
Gomez and Gomez [18]. The mean values of both ya@presented in graphical forms. The CD valuesewe
calculated at 5% (p > 0.05) and 1% (p > 0.01) andpared with the observed differences. The restisved that
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different parametersseasons and their interactions produces signifiedigicts on values at 99% (p > 0.(
probability levels.

RESULTS AND DISCUSSION

(i) Proline: The estimated values of proline accumulatioB. sindica leaves at different sites are givenFig.1-
3. At sites-1, Il & Il the proline content w: analysed minimum (0.01pg"pin July, which increase¢ gradually till
the end of growing seaso@n or after November, it reached to its maximum leyelbien plants were in late
senescence stages, open to faeetemperature of winter and struggling for soil-watéighes (13.77ug d) value
of accumulated prolineas estimatecn November at site-1, which fsllowed by (13.08pg ™) in December at site-
Ill. B.sindica has a deep tap root system extending approxima-3 times more than of plant hei, i.e. about 90
to 135 cm As the tap root grows, the older parts get ligaif Thus, theplants relyon young root parts for its wat
requirements. Till September and October (duringetative and flowering stages) the proline accutranais
mainly affected by moisture availabilito the plant but in November and Decemlsggnificant increase vs noted
that may be due tdecreasing growtefficiencies of plant as well as cold stress #iab support to accumulemore
proline.

(i) Osmotic Potential: The estimated values of OP B. sindica leaves at different sites are givenFig. 1-3.
Minimum level of OP values wasbserved in July, with an increasing trend till ®epber at all sites. After a fall
October, it again showed rise till December. Maxim{8.67-MPa) value of OP was analysed in December &-
I, followed by 3.48 —MPa at sitdtl Whereas, at si-I, OP was analysed maximum (2-MPa) in November.

Inorganic ions such as NeK* and C’, accounted for most of osmotic potential in sevepacies, but sugars a
amino acids, especially proline are major osmoigulin some \scular plants. The reason is probably
convenience of osmolytes storage in large, osmibtio@active molecules such as starch or proteihjcv may
serve several functions and from which they canetrdeved under conditions of str [19]. Boscaiuet al. [20] also
investigated thathe role of prolineis as an osmoprotectants against the stress in plahts.present finding
revealed thaB. sindica growing at three different sites accumud highest proline and OP values at the en
seasoni.e. December. It appears that cold stris alsoeffective in proline accumulaticas compared to water and
high temperature. Low temperature dose not restdtthe less absorption of water, however, it causere rapic
biosynthesis of proline, which naglts in lowering of OP as suggested by Dashek amck$or [8] & Mohammed
and Sen [2]On the contrary, in the present findings the valoBE©P are also increasing along with proline
shows the positive relationship between proline @rd
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Fig.1. Monthly variations in proline (ug ¢ f. wt.) and OP (-MPa f. wt.) in leaves oB. sindica collected from site-l.
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Fig.2. Monthly variations in proline (ug ¢* f. wt.) and OP (-MPa f. wt.) in leaves oB. sindica collected from site-Il.
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Fig.3. Monthly variations in proline (ug g* f. wt.) and OP (-MPa f. wt.) in leaves oB. sindica collected from site-l11.

CONCLUSION

B. sindica growing at three different localities accumulateaximum prolineand OP during December, whic
indicates positive relationshipetweel both parametersAfter monsoonal showers in July and August, theewn
availability for the species shrinks continuoudBefore the metabolic efficiencies slow down, tharnplshows
adjustnent toward stress. In late season, photosynthapalilities, water availability reduce and coldess grow:
which push the plant to face extreme stress in Dbee. Observed values of highest proline accunuriain
December strongly support thiBhus, it is assumed that proline accumulation w&asociated with osmotic potent
in plants, but some other factor(s) are also resiptenfor establishing correlation between prokamel OF
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