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ABSTRACT
Plantago major belongs to the genus Plantago andilfaPlantaginaceae. Plantago major is extensively
naturalized all through much of the globe.
The name Plantago comes from Latin word “planta’eaning “sole of the foot” which refers to the
broad leaves in the basal rosettes, often touchimgground in some species. The meiotic studies of
Plantago major plants revealed 12 chromosomes. Taeous stages of meiosis viz; Pachytene,
Diplotene, Diakinesis, Metaphase and Anaphase wbserved. The number of Rod Bivalents was 05,
Ring Bivalent (01) & Nucleolar Chromosomes were i®2P.major. The Chiasmata Frequency was
calculated at Metaphase-l (/PMC=04, /lI=1-2) and Biakinesis was (/PMC=11, /1I=02). The other
parameters studied included Recombination Index Bewninalization Coefficient. The Recombination
Index at Diakinesis of P. major was 17 and at Mbtge was 7-8 respectively. The Terminalization
Coefficient was 0.25 in P. major. The Anaphase-$ wegular in all of the PMCs. The number of late
separating bivalents was 01.

Key words. Plantaginaceae, Plantago major, Meiosis, Recomimalindex, Terminalization Coefficient,
Chromosome number.

INTRODUCTION
Plantago majoris a temperate-zone herbaceous plant with tremendanges to the north and south,
approximately from pole to pole, though very infuegt in lowland tropics. According to Sagar &
Harpet in feral form, it nurtures from sea level to 35@0altitude. The species develops best in moist
areas such as river beds, seepage vicinity onid@#is drains, area subjected to water runoff from
buildings, besides road sides and in coastal Zones
Plantago majororiginated in Eurasia but currently is naturalizedarly all over the globe. The
Palynological Research has revealed that this epegis established to the Nordic countries befod® 4
years. The Indians named iWhite Man’s Footprint’ as being instituted ubiquitously where the
Europeans have bekrt is widespread wild plant in the majority ofetlagricultural regions of the planet
plus the places where tropical crops are growrs lisually distributed in America, Europe, Turkey,
Afghanistan, Pakistan and Palestién India, it is found in the temperate and alpitienalayas from
Kashmir to Bhutan at altitudes of 600-3,500m
The species of genl®antagodiffer from spring annuals to summer annuals, besnand perennials.
There are recurring evolutionary shifts in mutu@ections involving annual and perennial h&bit
Plantago majoroccurs equally as a perennial & annwRlantago majorhas a petite, stout and vertical
herbaceous stem. Leaves form a basal rosette, enaputo 30 cm length 1 & are ovate to elliptic in
silhouette with parallel venation (5-9 veins). Lbkfde is entire or irregularly toothed, and nasdmio a
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petiole which is of almost equal length as bladg (F(a). Leaves are glabrous or hairy, generaigen
in color, with occasional purple shadifigrotal leaf number and biomass quantity is afiédtg growth
pattern of the plant. Warwick reported that prostrate plants Rf major produce a drastically lower
number of leaves in contrast to the erect plants.
Flowering time forP. majoris from May to September in the temperate zone lwhan vary depending
on the habitat of plants First flowering normally occurs after 13 weeksptdnt growth'® but flowering
may also start setting seeds just 6 weeks aftenigation®. Inflorescence oP. majoris a spike of 1-30
cm length, typically simple but rarely branchedg(E (b), (c)). According td*, spikes bear yellowish
white protogynous flowers of 2-4 mm diameter.
A great deal of ecology, genetics, and reprodudiieéogy of the cosmopolitan weeBlantago majoris
acknowledged? 3 14 15 16 17. 18 Ip|antago majoris a highly inbreeding species with very low out
crossing rate; consequently each population isilared line, highly adapted to its specific habitat

The leaves and the seedsPddintago majothave been employed for centuries to cure maladiated to
skin, digestive organs and blood circulation likewvds, inflammation and hypertension.

Some of the medicinal properties and the phytocbaindietails ofP.majorare listed in Table 1.
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MEDICINAL ACTIVITY
Antiradicular; Antiulcer; Immunostimulant; Keodytic, Anti-
inflammatory; Antioxidant; Antisept
Antiaggregant; Antiangiogenic; Antiaging; Anliagic
Anticlastogen; An-inflammatory; Antimutagenic; Antineoplas
Antileukemic, Paralytic

Antimutagenic;  Antiproliferative;  Antipyretic;  @tiretroviral;
Antithrombotic, Neuroprotecti
Antiatherogenic;  Antibacterial;  Anticancer;  Aggrcinogenic,

Antileukemic; Antileukotriene; Antimelanogenic; Aophidic;
Antimutagenic; Antinitrosaminic; Antioxidant

Antispasmdic; Cance-Preventive; Choleretic; Dermatitige
Antiseborrheic; Antiseptic; Antitubercular; Antimor; Disinfectant

Antidepressant; Antiencephalopathic; Antiparkinso

Antitrypanosomic; Antitumor; Antitumor (Brainkntitumor (Breast) ;

Leucocytogenic; Hypotensive; Immunomodulator; kpgenase

Antisickling; Antitumor; Antitumor-Promoter; Aaricide; Cancer{

Preventive; Choleretic
Antioxidant; Antiperiodic; Antipodagric;

Antitympanitic; Antirheumatic; Antiseborrheic; Astptic;
Antipyretic; Anticancer

Antibacterial; Antimutagenic; Antioxidant; Ardidicular;
Antisickling, Immunosuppressant; Pesticide; Phydril;

Prostaglandigenic
Antiseptic; Antispasmodic; Antitumor; Cholecet
Cancer-Preventive; Chemo preventive; CytotoxicpDi@retic

Percutaneostimulant, Anemiagenic; Antialopecisntiandrogenic;

Anti-inflammatory
Antidysmenorrheic;
Anti-inflammatory; Antleukemic

20: Source: (http: //www. ars-grin. govbuke/)

MATERIALS & METHODS

Antitnor; Antipsoriac;

Antiherpetic; AntiestrogeniAntihepatotoxic;

PHYTOCHEMICALS

Allantoin

Apigenin
Asperulosid
Aucubin
Baicalein

Caffeic-Acid
Cinnamic-Acid
Citric-Acid
Tyrosine
Ursolic-Acid
Vanillic-Acid
Salicylic-Acid

P-Hydroxy-
Benzoic-Acid

P-Coumaric-Acid

Oleic-Acid

Ferulic-Acid

TABLE 1. SOME OF THE PHYTOCHEMICAL DETAILS OF P. MAJOR AND THEIR ACTIVITIES

PLANT PARTS
Plant

Leaf
Flowel
Leaf , Plant, Seed
Leaf
Plant
Plan
Plant
Plan
Plant
Plant

Plant

Plant

Plant
Seed

Plant

The plants of P. major were collected from different parts of Jammu & HKas and
transplanted/maintained in pots in the School ot&ihnology, University of Jammu, Jammu.

For studying meiosis in anthers, the young spikKebkeplant were fixed at early morning for 24 hoat

RT in a mixture of 4 parts chloroform, 3 parts éthlgohol, and 1 part acetic acid and a pinch afde
chloride. Subsequently, the spikes were washed@pnwater and stored in 70% ethyl alcohol inside
refrigerator at 4° C. The details of the meiosipdaien mother cells were studied by squashing the
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anthers in 1% acetocarmine and then the obsergatinod photography was performed under the light
microscope.

During meiotic studies, Chiasmata frequency & Reooiattion index was calculated at Diakinesis and
Metaphase- |. The Terminalization coefficient wiaalculated. These were calculated by apphyieg t
following formulae:

Recombination index= n+Chiasmata frequency/cell,

Where n is the number of Bwnss.

Terminalization coefficient = Average number of terminalized chiasma&aRMC
Average numbetaifl chiasmata per PMC

All the cytological observations were made from pemary mounts and observations were noted down.

RESULTS & DISCUSSION
Genetics is the discipline of heredity and variatidll the biotic organisms inherit traits from the
parents which have been used since antediluviagstim modify the plants through breedfigGenetic
variation is a prerequisite for breeding. Mutatioecombination and hybridization lead to genetic
variation, whilst recombination is the focal basif variation in most sexually reproducing species.
Breeding and meiotic systems in concert composégieetic system” and determine the nature and rate
of recombinatior?® * The various stages of meiosis viz; Diakinesistdylbase and Anaphase were
observed. The Nucleolus was prominent at Prophatasge of meiosis. Chromosomes at metaphase stage
were present on Metaphase plate. During Anaphasgtilar chromosome segregation (06< >06) was
observed.
The number of Rod Bivalents was 05 and Ring Bivialeas 01 & Nucleolar Chromosomes were 02 in
P.major. The Chiasmata Frequency was calculated at Metagres 04/PMC & 1-2/Bivalent and at
Diakinesis was 11/PMC & 02/Bivalent. The other paeters studied included Recombination Index and
Terminalization Coefficient. The Recombination IRdat Diakinesis ofP. major was 17 and at
Metaphase was 7-8. The Terminalization Coefficigas 0.25 inP. major. The Anaphase-l was regular
in all the PMCs (Figure 2). The number of late safdag bivalents was 01 (Table 2). The chromosome
complements oP.majorreported earlier aren2= 12, 18, 24. Current chromosome counPomajorL.
2n=12 agrees with that given by McCull#gBriggs?, Fujiwara® ?’ Bassett & Cromptoff, Zohary
2 Badr & ElI-Kholy®, Mastuo & Noguchf’, Badr ¥ Sharma® Sharma & Koul * Koul &
Sharm&, Dhar & Sharm&’, Dharet al ¥’ & Murrayet al,*,

TABLE 2:DETAILS OF PMC MEIOSIS IN DIPLOID CYTOTYPE OF PLANTAGO MAJOR

GAMETIC NUMBER OF CHROMOSOME 06
NUMBER OF NUCLEOLAR CHROMOSOME 02
NUMBER OF RING BIVALENTS 01
NUMBER OF ROD BIVALENTS 05
DIAKINESIS PER PM( 11

PER BIVALENT 02
NUMBER OF | RECOMBINATION INDEX 17
METAPHASE- | CHIASMATA PER PMC 04
PER BIVALENT 01-02
RECOMBINATION INDEX 07-08
TERMINALIZATION 0.25
COEFFICIENT
ANAPHASE -| REGULAR/IRREGULAR REGULAR
NUMBER OF LATE SEPARATING IIS 01
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Figurel(a): Plantago major, Figurel(b): FloweringPlantago major, Figurel(c): Spikes ofPlantago major
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Figure 2: VARIOUS STAGES OF MEIOSIS IN PLANTAGO MAJOR
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CONCLUSION
Genetic organization of natural populations impactsstudies of differentiation, speciation, adaptati
the evolution of mating systems and the tracing of pafbon history. Polyphenols extracted from leaves
and seeds oP. major have been reported to have bioactive effects ealpecin wound healing, are
antiulcerogenic, Hepatoprotective & anti-inflamngtantioxidant, anticarcinogenic and antivitalThe
regulation of immunity parameters induced Byymajormay be clinically relevant in numerous disease
processes including tuberculosis, AIDS and caffcer
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