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Abstract:ThetwoEcotypesofAllium hookeriThwaiteswerecollectedfrom twodifferentagro-climaticzonesof

Jharkhandforcomparativestomatalstudies.Forstomatalstudiesleafisdividedintothreepartsandpeelingwas

donewiththehelpofrazor.Peeledmaterialwerestainedinsafraninandmountedinglycerin.Thenstomatalindex

aswellasstomatallengthandwidthwerecalculatedbyusingocularmicrometer.Themaximumlength(50.0±1.73µ)

wasobservedinapexportionoftheabaxialsurfaceofEcotype-IIandtheminimum length(36.3±0.39µ)was

observedintheabaxialsurfaceofthebasalportionoftheecotype-I.Themaximum widthsize(18.4±0.84µ)was

observedinthemiddleportionoftheabaxialsurfaceofecotype-IIandtheminimum widthwas(12.09±0.74µ)at

theapexportionoftheadaxialsurfaceofecotype-I.Stomatalindex (16.07±1.16)whichwasmaximum inthe

adaxialsurfaceoftheEcotype-IIandminimum inthebasalportionoftheadaxialsurfaceofecotype-I(7.21±0.67).

Throughthisinvestigationitmustbeconcludedthatanomocytictypeofstomataispresentinboththeecotypes.

Howevertherearesomedifferencesinthestomatalindex,lengthandwidthofstomata.Stomatalstudyishelpfulin

understandingthebiosystematicstudies.

IndexTerms-Alliumhookeri,Stomatalindex,Anomocytic,Ecotype,Biosystematic.

I. INTRODUCTION

Allium hookeri Thwaitesisawildherbbelongstoamaryllidaceae family(APG IV)isabulbous,

evergreen,perennialandherbaceousplantshavingmanymedicinalpropertiessuchasit exhibitsanti-

inflammatory,anti-microbial,anti-obesity,anti-diabeticandanti-carcinogenicactivitiesetc.(Leeetal,

2018).Itiswidelydistributedinthenorthernhemisphere,NorthAmerica,NorthAfrica,EuropeandAsia.

InIndiaitisbasicallyfoundinthenortheasternregionespeciallyinthestateofManipurhavingvariation

indifferentclimaticzone.Commonly,itisknownashooker’schivesandlocallycalledasvanlahsun.

Stomatalcharactersarehelpfulin biosystematicstudiesasitplay an importantrolein controlling
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photosynthesisandtranspirationwhichismostcrucialphysiologicalprocessesoftheplantlife.Every

specieshasdifferentstomatahavingdifferentshape,sizeanddistributionwhichaffectsthefunctional

efficiencyoftheplantsthataregeneticallycontrolled(Miller,1938).Thisinvestigationdealswiththe

stomatalstudiesoftheselectedecotypesofAlliumhookeriThwaites.

II. MATERIALANDMETHODS

Boththeecotypeswerecollectedfrom twodifferentagro-climaticregionsofJharkhandi.e.from Ranchi

andGodda.Forstomatalstudiesyoungandhealthyleaveswereselected.Theleavesweredividedinto

apex,middleand basalportion ofboth theabaxialandadaxialsurfaceoftheleaves.Mechanical

peelingwasdonewiththehelpofsharprazor.Peeledmaterialswerefirststainedin1% aqueoussafranin

solution(Nalawade&Gurav,2017)andmountedin5% glycerine(Awasthietal,1984).Stomatalindex,

lengthandwidthofthestomatawerecalculatedbyocularmicrometer.CalculationofStomatalindex

(Salisbury,1927)wasdoneusingfollowingformula:

S.I= S x100

E+S

Where,

S.I=Stomatalindex

S=NumberofStomataperunitarea

E=Numberofepidermalcellsinthesameunit

III.RESULT

Dataforstomatalstudiesaredepictedintable(1)andinfig(1-6).Stomatalindexandstomatalsizeofthe

twoecotypesofAlliumhookeriThwaiteswerecalculated.Themeasurementofabaxialandadaxialsurface

ofleavesattheapex,middleandbasewereobserved.Themaximumlength(50.0±1.73µ)wasobservedin

apexportionoftheabaxialsurfaceofEcotype-IIandtheminimum length(36.3±0.39µ)wasobservedin

theabaxialsurfaceofthebasalportionoftheEcotype-I.Themaximum widthsize(18.4±0.84µ)was

observed in themiddleportion oftheabaxialsurfaceofecotype-IIand theminimum width was

(12.09±0.74µ)attheapexportionoftheadaxialsurfaceofecotype-I.Stomatalindex (16.07±1.16)which

wasmaximum intheadaxialsurfaceoftheEcotype-IIandminimum (7.21±0.67)inthebasalportionof

theadaxialsurfaceofecotype-I.

IV.DISCUSSION

Anomocytictypeofstomatawasreportedintheabovespecies(Stebbins& Khush,1961).Stomatal

charactersareusedasanimportanttoolindistinguishingmedicinalplant(JohrA,2013).Stomatal

function isimportantin controllingphysiologicalprocesssuch asphotosynthesisand transpiration.
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Stomatalsize,distribution,density,morphologyandbehaviorarecloselyassociatedwithtranspirationand

arehelpfulinselectingdroughtresistantgenotypes(LakraandKumar2017).Ithasbeenreportedfrom

variousliteraturethatnoworkhasbeendoneonthisspeciestilldate.

Fig :1 Ecotype-1 Plant Fig:2 Ecotype-1Stomata

Fig:3 Ecotype- 2 Plant Fig:4 Ecotype– 2 Stomata

Table1:Stomatalindex(%),LengthandWidthofstomata(inµ)inAbaxialandAdaxialsurfaceofleavesofthetwoEcotypes

ofAlliumhookeriThwaites.
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ApexportionofLeaf MiddleportionofLeaf Baseportionofleaf

S.I.
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(µ)
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(µ)
S.I.

Length

(µ)

Width

(µ)
S.I.

Length

(µ)

Width

(µ)

Abaxial
Surface

I

8.10

±

0.59

39.3

±

0.40

15.2

±

0.40

10.11

±

0.33

42.3

±

0.42

13.02

±

0.94

9.07

±

0.56

36.3

±

0.39

14.02

±

1.2

II

10.02

±

0.81

50

±

1.73

15.6

±

0.89

13.02

±

0.92

48.8

±

1.59

18.4

±

0.84

12.05

±

1.09

47.6

±

1.75

16.8

±

0.95

Adaxial
Surface

I

7.86

±

0.43

40.38

±

0.50

12.09

±

0.74

9.49

±

0.89

38.01

±

0.36

13.44

±

3.06

7.21

±

0.67

36.32

±

0.33

12.96

±

0.30

II 10.02 49.2 16.8 12.01 48.4 18 16.07 46 15.2
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±

0.81

±

1.97

±

0.76

±

1.16

±

1.75

±

1.02

±

1.16

±

1.42

±

0.76

Fig:5 ColumngraphshowingthestomatalindexofApex,MiddleandBasalportionofEcotype1&2ofAllium

hookeriThwaites.

Fig.6:ColumngraphshowingtheStomatallengthandwidth(µ)ofEcotype1&2ofAlliumhookeriThwaites.
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