
Vf08 -3_ 

-lgod !@ sf] pklgod -@_ ;+u ;DjlGwt_ 

afnLsf /}yfg],:yfgLohftx?sf] btf{sf] nflucfjZos 

k|:tfjgf 

!= afnL M cn}+rL 

@= hft ÷rngrlNtsfgfdx? M enf{Ë] 

#= /fli6«o hLg a}saf6k|fKt :yfoL - Acc. number NGRC 08565_ 

$= afnLsf] 5f]6f] O{ltxfF; M- Brief History _ 

pTkltsfaf/]df 

g]kfndf o:f hftsf] cn}+rLsf]  v]tL k"jL{ Onfd lhNNfsf] KofË, hd'gf, uf]v]{, dfj' nufotsf 

:yfgx?df sl/j $) jif{ cl3 b]lv ;'? ePsf] b]lvG5 . g]kfndf la= ;= @)#& lt/ g]kfnsf] 

Onfddf o; hftsf] cn+}rL nufpg ;'? u/]sf] x'g' kb{5 . g]kfndf n]Krf, /fO, lnDa' h:tf 

cflbjf;L s[ifsx?n] cn}+rL v]tL] ;'? u/]sf] egfO 5  

dxTjsf af/]df 

 sd k|of]u e}/x]sf], cGgafnL /fd|/L gkm:6fpg], kfgLsf] ;|f]t ePsf], a9L  lr:ofg, 

;]lknf], cf]l;nf], 5f+ofkg]{, sd ulx/f] df6f] ePsf],df6f]df k|z:t dfqfdf k|f+ufl/s kbfy{ 

ePsf] hUufx?df cn}+rL v]tL ;kmntfk"j{s ug{ ;lsg] . 

 u|fld0f s[ifsx?sf] cfo cfh{gdf ;3fpg] gub] afnL h;n] ubf{ j;fOF – ;/fO sfo{ /f]Sg  

/ ul/jL Go"gLs/0f ug{ d2t k'Ub5 . 

 lgof{td"vL afnL ePsf]n] ljb]zL d'b|f cfh{g x'G5 . lgof{t ug]{ qmdsf laleGg d"No 

>[ªvnfdf /f]huf/Lsf] ;[hgf x'g hfG5 . 

 kxf8L e]udf ;+w}el/ vf]l;|bf vghf]t ul/bf, cGgafnL v]tL ul/bf df6f] ju]/ v]/ hfg] 

u5{ . t/ cn}+rL v]tL ul/bf df6f] gjUg] / e"–;+/If0fdf ;3fpg]  x'Fbf o;nfO{ æ jftfj/0f 

d}qL Æ afnL klg eGg] ul/G5 . ljleGg vfB kl/sf/x? -k'nfp, df5f, df;', ljof{gL, 

ld7fO{, s]s, lj:s'6_ jgfp+bf :jflbnf] / jf:gfbf/o'Qm jgfpgdf d;nfsf] ?kdf k|of]u 

ul/G5 . To:t} pRr 

 cGo s]xLePdf 

enfË] ef]l6of zJb xf], o;sf] cy{ 7'nf] kmn x'G5. 



%= hft 5'6ofpg] d'Vo u'0fx?   -af]6,afnL,kmnjfbfgfsf /+u,?k,bfgfcflb_ 

of] hftsf nfqmfx? /ftf] jf Dof?g /+usf / nfdf x'G5g\, kftx? 8f+7sf] 6'Kkfdf a9L x'G5g\ . 

kftx? g'x]sf b]lvG5g\ . o;sf] kmn demf}nf b]lv 7'nf] vfnsf] x'G5 o;sf] u'0f  pRr :t/sf] 

dflgG5 . kmn cf}iftdf #=!& ;]=ld= nDafO / @=&% ;]=ld= uf]nfOsf x'G5g . ;k|]sf s'g}—s'g} 

nfqmfdf rf/j6f ;Dd y'Fuf nfu]sf] klg kfOG5 .  Pp6f y'Fufdf ( b]lv @# kmn / k|To]s kmndf 

@& b]lv ^( j6f ;Dd aLp x'G5 . of] hft !%))–@#)) ld6/ prfOdf nufOG5 . o;sf k"mn 

k'mNg]] ;do h]7– c;f/ tyf  kfSg] ;do c;f]hsf] clGtd xKtfb]lv  sflQssf] t]>f] xKtf;Dd 

/xG5 . 

^=afnLsf] xfnsf] cjZyf- cjZyf s] xf] l7s nufpg]_ 

w]/} 3/w'/Ln] w]/} hUufdf v]tLul/x]sf]  √w]/} 3/w'/Ln] yf]/}÷yf]/}hUufdf v]tLul/x]sf] 

 

yf]/} 3/w'/Ln] w]/} hUufdf v]tLul/x]sf] yf]/} 3/w'/Ln] yf]/}hUufdf v]tLul/x]sf]  

 

&= afnL ÷hftsf] laz]ifrfl/lqs u'0fx? – -Morphological Characteristics_ 

&=! Kfftsf] cfsf/ k|sf/ /+u kftsf] cf}ift nDafO{ %$ ;]dL tyf rf}8fO{ *=% ;]dL kftsf] /+u 

lkmSsf xl/of] .kftx? 8f+7sf] dflyNnf] efudf w]/} x'G5 . k|lt af]6 kft ;+Vof  cf}iftdf !@ /x]sf] 

x'G5. 

&=@ km'nsf] /+u kx]nf] 

&=# sf]zfjfkmnjfbfgfsf] cfsf/ k|sf/ /+u cflb kmnsf] /+u sn]hL tyf sf]zf nfDrf]  7'nf] 

cfsf/sf] x'G5 . 

&=$ cGos'g} laz]if ePdf ======= 

*= afnL ÷hftsf] afnL k|0ffnL;+u ;DjlGwt u'0fx? - Agronomical Characteristics_ 

*=! Aff]6sf] cf}iftprfO{ -;]=dL_ !=%% ld6/ 

*=@ %) k|ltztkm'nkm'Ng]] ;do - /f]k]sf] lbgaf6_  

ufgf] 5'6\ofP/ /f]k]sf] af]6  #)) lbg 

ljpaf6 tof/ u/]sf] lj?jf ^^% lbg 

*=# afnLkfSg] ;do- /f]k]sf] lbgaf6_ 



ufgf] 5'6\ofP/ /f]k]sf] af]6  #() lbg 

ljpaf6 tof/ u/]sf] lj?jf &%% lbg 

*=$k|ltaf]6 y'+uf ;+Vof @ b]lv $ j6f y'+uf k|lt ;/f 

*=%k|lt y'+uf Sofk;'n ;+Vof - ( b]lv @#_ cf}ift !# kmn k|lt y'+uf tyf k|lt kmn @& b]lv ^( 

j6f ljp .cf}ift ljp ;+Vof  @& b]lv &( ;Dd k|lt Sofk;'n /x]sf] x'G5. 

*=^cf}iftpTkfbg- s]=hL k|tL /f]kgLjf s77f_  $% lsnf] k|lt /f]kgL 

*=& ;f] afnL÷hftsf] v]tL e}/x]sf] If]qkmn #))) x]S6/ 

*=* ;f] afnL÷hftsf] v]tLsf] nflupko'Qm{ If]q 

 If]qsf] prfO{ - Altitude Range_ dL= !%)) b]lv @#)) ld6/ 

 xfjfkfgL 

*=(= k|lts'ntf ;xg ;Sg] laif]z u'0fx?sf] ljj/0f  

 cGo o:tf] ljif]z u'0f vf; s]xL gePsf] 

 Table 6: Morphological characteristics of proposed varieties of large cardamom evaluated at 

ARS, Pakhribas, 2074/75 

SN Characteristics Bharlangey 

1 Plant height (cm) 101 (150-250) 

2 Plant vigor  robust  

3 Pseudo-stem diameter (cm) 6.5 cm x 2.5 cm  

4 Rhizome color Pinkish red  

5 No. of leaves/tiller  10 

6 Leaf size narrow  

7 Leaf length (cm) 43.60 

8 Leaf width (cm)  6.30 

9 Leaf thickness  leathery  

10 Leaf shape  lanceolate  

11 Leaf surface  Smoth  

12 Leaf venation  clearly visible  

13 Leaf margin  Waxy (undulate) 

14 Leaf orientation  spreading (Dropping) 

 



 

Table 2: Specific characteristics of large cardamom  

Growth habit : Perennial herbaceous and shade loving plant (Sciophyte) having 

subterranean rhizomes, which gives rise to leafy shoots and spikes 

   

Rhizome : Dull red color 

Stem  : Pseudo-stem (tiller), leafy shoots  

Stem color : Maroonish to greenish and pinkish 

Plant height : 1.5 to 3.0 m 

Leaf : Leaf blade oblong lanceolate, glabrous, base rounded or cuneate, apex 

long cuspidate 

Ligule  : Membranous, apex rounded, emarginate; petiole absent or nearly so on 

proximal leaves 

Leaf color : Green or dark green 

Leaf pubescence  : Glabrous 

Inflorescence : Dense spike on a short peduncle 

Flowering sequence  : Acro-petal sequence 

No of flowers/spike  : 40 to 50 flower buds  

Pollination  : Crosspollinated by bumble bees 

Flower types  : Bisexual, zygomorphic, hetero-stylic (pin type) flowers  

Flowers color  : Yellow, white with blue stripes and yellow borders 

Capsule (fruit) : Tri-locular many seeded capsule 

Capsule shape : Globule with ten undulate wings  

Capsule color : Reddish brown to dark pink, purple   

Skin  : Rough, dried, wrinkly, tough paper like skin 

Seed : Seed numerous held by viscous sugary pulp 

No of seeds/capsule : 16 to 50 

Seed color : Whitish in immature stage and dark brown to black in mature stage 

Flavor/aroma  : Strong-flavored, pungent, fresh, woody, smoky aroma  

Essential oil  : 2-3%rich in cineole  

Plant parts used  : Dried capsules 

Medicinal uses : Carnative, stomachic, diuretic and cardiac stimulant properties.  

 

- Capsules: 20-25 mm long; oval to globule shape  

- Cardamom oil: (3% of essential oil rich in cineole) 

Table 3: Botanical characteristics of large cardamom  

    

Plant  Sub-terranean rhizome and several leafy shoots 

Tillers  15 to 140 tillers/bush/plant/clump 

Plant height  1.7 to 2.6 m 

Leaves Distichous, simple, linear and lanceolate, glabrous on both sides with a 

prominent mid-rib 

Leaf number  9 to 13/tiller 

Inflorescence  Condensed spike on a short peduncle 

Flowers  Bracteate, bisexual, zygomorphic, epigynous, and cuspinated 

Perianth Yellowish, differentiated into calyx, corolla and anther crest 

Pollination  Cross-pollinated 



Flower number 40–50/spike, open in the acropetal sequence  

Flowering season  March-April at lower altitude & June-July at higher altitude  

Pollinator  Bumble bees  

Spike  10-15 capsules 

Capsules  Round or oval shaped, tri-locular with many seeds 

Capsule color  Reddish brown to dark pink 

Seeds Whitish (immature) & dark grey to black (maturity) 

Harvesting  August-September at lower altitude & October-December at higher altitude 

 

 

Table 4: Agronomical characteristics of proposed varieties of large cardamom evaluated at ARS, 

Pakhribas, 2074/75 

S.N. PARAMETERS VARLANGEY 

1. Tiller initiation  November 

2. Tiller maturity period  24 months after initiation 

3. Flowering period  May-July 

4. Flower opening time    

On sunny days  8.00-8.30 am 

On rainy & cloudy days  8.30-9.00 am 

5. Flower closing time  4.00-4.30 pm 

6. Longevity of flower  14 hours 

7. Dehiscence of anther    

On sunny day  9.15-9.30 am 

On rainy & cloudy days  9.45-10.00 am 

8. Receptivity of stigma  12.00-2.00 pm 

9. Flower bud initiation.  6.30-7.00 am 

10. Time period for fruit maturity  3-4 months 

 

Table 5: Agronomical characteristics of proposed varieties of large cardamom evaluated at ARS, 

Pakhribas, 2074/75 

SN Characteristics  Bharlangey 

1 No of mature & new 

tillers/bush  

29/40 (40) 

2 Tiller diameter (mm) 9.0 

3 Tiller color  dark red at the base and light green at the 

rest portion (ununiform) 

4 Tiller bearing  higher tillering type  

5 Tillers: spikes ratio 1:3.6 maximum  

6 Capsule shape  bold size capsules (with 50 to 80 seeds): 

7 Capsule length  1.94 

8 Capsule diameter  1.42 

9 Capsule weight (g) 0.88 

 

  



 

*=!)= v]tLk|ljlwaf/] hfgsf/L – xfjfkfgL,df6f],aLp b/,/f]Kg] ;do,dnvfb,uf]8d]n, 

afnLleqofpg] ;do,/f]u sL/f_ 

@=! xfjfkfgL M  

o;sf] v]tL ;d'b|;tx b]lv !%)) ld6/ b]lv @#)) ld6/ ;Dd ug{ ;lsG5 .o;sf] nflu pko'Qm 

tfkqmd !)–#) l8lu| ;]lN;o; x'g] kxf8L If]q xf] . cn}+rL v]tLn] a9L  cfb|tf ePsf] :yfg dg 

k/fp+5 . () k|ltzt jf ;f] eGbf a9L  ;fk]lIfs cfb|tf ePdf /fd|f] dflgG5 . t/ sd cfb|{tf 

eP klg v]tL gx'g] eg] xf]Og . jiff{ hlt w]/} eof] TotL /fd|f] x'G5 . plrt lgsf;sf] Joj:yf x'g' 

lgtfGt h?/L 5 .  jflif{s ;/b/  jiff{ !^)) b]lv %))) ldnLld6/ x'g] :yfgdf o;sf] 

Joj;flos v]tL ul/G5 . s'n jiff{ eGbf klg o;sf] km}nfj6 a9L dxTjk"0f{ x'G5 . cn}+rLnfO{ 

jflif{s @)) lbg jiff{ ePdf cGoGt /fd|f] x'G5 . o;n] a9L x'/L jtf; ;xg ;Sb}g . To:t} t';f/f] 

tyf lxpF klg o; afnLn] ;xg ;Sb}g .  

df6f]M   

cn}+rL v]tL xNsf clDno -$=% –^=% ;Dd lk=Pr= dfg ePsf]_ df6f]df /fd|f] x'G5 . lk+=Pr=dfg 

$=% eGbf sd ePdf la?jf /fd|f];+u g;k|g] tyf dg]{ x'G5 . lk=Pr= dfg ^=) eGbf sd ePdf 

Fusarium ju{sf] 9';Ln] a9L ;tfpb5 ..kfgL ghDg], bf]d6 df6f], k|z:t k|f+ufl/s kbfy{ ePsf] 

:yfgdf w]/} jif{;Dd jufg l6sL/xg ;Sb5 . km:kmf]/; / kf]6f;sf] dfqf dWod tyf gfO6«f]hgsf] 

dfqf clws ePsf] df6f] /fd|f] x'G5 . lrD6\ofOnf] /ftf] df6f]df kfgL hDg], jiff{tdf klx/f] hfg 

;Sg] tyf jiff{ geO{ kfgL sd x'+Fbf df6f] sqmSs kg]{ xF'+bf o;nfO{ /fd|f] dflgb}g .  

/]vf+sg, la?jf /f]Kg], uf]8d]n / l;+rfO  

 cn}+rL la?jf /f]Kg, hUufsf] tof/L ubf{ ;jeGbf klxn] 5fxf/L klxnf b]lv ePsf] :yfg xf] 

jf gofF 5fxf/L af]6 nufpg' kg]{ xf]  To;nfO{ dWogh/ /fVg' kb{5 . olb 5fxf/L af]6 gof+ 

nufpg' kg]{ xf] eg] la?jf;fg'{ eGbf !—@ jif{ cufl8 5fxf/L af]6 nufpg] To; kl5 dfq 

la?jf;fg]{ tof/L sfo{ ug{' pko'Qm x'G5 . la?jf;fg]{ tof/L sfo{df ;aeGbf klxnf hldgsf] 

;kmfO ug'{ kb{5 . hldgsf] ;kmfO sfo{ ubf{ cgfjZos /x]sf af]6 lj?jfx? km8fgL ug]{, 5fxf/L 

af]6 jfSnf] ePdf l7s ldnfpg] tyf k'/fgf cn}+rLsf 7'6f j'6fx? ePdf h/} b]lv pv]nL hnfpg] 

jf k'g]{ sfo{ ug'{ kb{5 cGoyf tL jf]6x?n] /f]u tyf sL/fx? km}nfpg ;Sb5g\ . hldgsf] ;kmfO 

u/L;s] kl5 @=) x @=) ld6/sf] b'/Ldf vf8n vGg] :yfg gfk hf+r u/L lsnf uf8L /fVg' kb{5 

.  

pk/f]Qm cg';f/sf] b'/Ldf la?jf nufpg' eGbf $% lbg  cufj} vf8n vGg' kb{5 . !% lbg ;Dd 

vf8n v'nf /fvL la?jfnufpg' eGbf ! dlxgf cufl8 dg;'gL jiff{ cufl8g} vf8n k'/L jLr 



efudf lsnf uf8L  5f8\g' kb{5 . #) ;]=ld= x #) ;]=ld= x #) ;]=ld= -nDafO x rf}8fO x 

uxL/fO_ sf] vf8n vGg' kb{5 . olb hldg lgs} s8f 5 eg] uxL/fO $% ;]=ld= ;Dd  jgfpg' 

cfjZos x'G5 . vf8n vGbf !% ;]=ld= dfly ;txsf]  df6f] cnu / To;eGbf uxL/fOsf] df6f] 

cnu agfO /fVg' kb{5 .;txsf] df6f]df k|lt vf8n *—!) s]=hL= s'lxPsf] sDkf]i6 dnsf] 

;fydf tf]/L / gLdsf] kLgfsf] ld>0f @)) u|fdsf b/n] lbg' /fd|f] x'G5 .  

la?jf /f]Kg] 

cn+}rLsf] la?jf /f]Kbf lg/f]uL la?jfdfq k|of]u ug'{ k5{ . la?jf /f]Kg' cufl8 9';Lgf;s ljiffbLsf] 

emf]ndf -8fOy]g Pd $% k|lt ln6/ kfgLdf @=% u|fd ld;fP/ tof/ ug]{ _ la?jfsf] h/f @)–#) 

ldg]6 8'jfP/ cf]efgf] agfO /f]Kg' kb{5 . Ps dlxgf cufl8 k'/]/ /fv]sf] vf8ndf k|lt vf8n # 

la?jf lqsf]0f cfsf/df  /f]Kg' kb{5 . ! x]S6/ hldgsf] nflu ;/b/ !@))) lj?jf cfj:os 

kb{5. la?jf %—* ;]=ld= ;Dd ulx/f] u/]/ /f]Kg' pko'Qm x'G5 .  

uf]8d]n M cn}+rLdf dg;'g jiff{ ;'? x'gf;fy emf/, a'6\ofgx? k|z:t cfpb5g . emf/ a'6\ofgn]  

vfBk|bfy{df k|lt:kwf{ ug'{sf ;fy} /f]u sL/fx?nfO{ jf;:yfg k|bfg ub{5 . o:fn] xfjfsf] ;+rf/ / 

k|sfzdf ;d]t /f]sfj6 ub{5 . jiff{ ;'? ePkl5 kfgL hDg] x'G5 . kfgL hd]df h/fsf] Zjf; 

k|Zjf; k|lqmofdf ca/f]w k'uL clS;hgsf] sdL x'G5 . h:fn] ubf{ la?jf sdhf]/ eO{ pTkfbgdf 

x|f; cfpg], kfgf s'lxg] x'G5 . t;y{ jiff{;'?  x'gf;fy emf/kft x6fpg] ;fy} kfgL lgsf;sf] 

k|aGw ldnfpg' kb{5 . 

dnvfb k|of]u 

cn+}rLnfO{ k|fo u/]/ k|f+ufl/s dn dfq lbg] rng 5 . k|f+ufl/s dn jif{sf] Ps k6s cn+}rL 

l6k]kl5 lbg' pko'St x'G5 . cn}+rLsf] ‰ofªdf dnvfb lb+bf h/fnfO{ sd rf]6k6s nfUg] u/L 

‰ofªsf] jl/kl/ ;fwf/0f vf]l;|P/ dn /fvL df6f] tyf kftkl+t+u/n] 5f]Kg'kb{5 . ;'Vvf ;dodf 

dnvfb k|of]u ug'{ x'b}g . k|lt ‰ofª sl/j * b]lv !) lsnf] /fd|f] ;+u kfs]sf] uf]a/ jf sDkf]i6 

dn Ps k6sdf lbg' kb{5  /f;folgs dn eg] l;+rfO sf] /fd|f] ;'ljwf ePsf] :yfgdf dfq lbg' 

pko'Qm x'G5 . k|lt ‰ofª !), !%, !) Uf|fd gfO6«f]hg, km:kmf]/; / kf]6f; lbg' kb{5 . 

gfO6«f]hgsf] cfwf efu / km:kmf]/; / kf]6f;sf] k'/} efu cn+}rL l6kfO kl5 k|f+ufl/s dn;+u} / 

cfwf efu gfO{6«f]hg, k"mn k'mNg' cufj} lbg' kb{5 .  

l;+rfO  k|sfz ;+Zn]if0f lqmof ug{ vfB kbfy{ -vgLh_ sf] zf]if0f ug{, af]6sf] tfkqmdnfO{ 

lg/Gt/tf lbg, af]6nfO{ ;'is x'gaf6 hf]ufpg, km"nkmn nfUg / ljleGg /f;folgs k|ltlqmof 

u/fpg, cfGtl/s Pj+ afXo k|of]hgsf] nflu ge} gx'g] k|bfy{ kfgL xf] . cn+}rLsf] la?jfn] ;'Vvf / 

;'is xfjfkfgL dg k/fpb}g . nuftf/ @ dlxgf ;Dd kfgL gkfPdf clwsf+; la?jf db{5 . t;y{ 

cn+}rLnfO{ cfjZos dfqfdf kof{Kt kfgL lbg'kb{5 . hldgsf] df]x8f, 5fkf] tyf 5fxf/Lsf] 



Joj:yf / k|fs[lts jiff{n] l;+rfO sf] cfjZostf lgwf{/0f ub{5 . cn+}rL afnLsf] nflu h]7 

c;f/af6 c;f]h dlxgf ;Dd k|fs[lts jiff{ e}/xg] x'gfn] l;+rfO sf] cfjZostf kb}{g . cGo 

;dodf cfjZostf x]/L xKtfsf] @ k6s ;Dd  l;+rfO  lbg' kb{5 .  

 afnL leqfpg] of] hftsf] cn}+rL c;f]h–sflQsdf kfsL ;Sb5 .cn+}rLsf] bfgf leqsf] 

lao‘f v}/f]af6 sfnf]df kl/0ft ePkl5 cn+}rL l6Kg ;lsG5 . gkfSb} l6k]sf] kmndf u]8f g/d ;]tf] 

v}/f] x'G5 eg] a9L kfs]sf] kmn emg]{, ;'sfpbf km'6\g] x'G5 . o:fn] cn+}rLsf] u'0f:t/df sdL 

Nofp5 . To;}n] cn+}rL plrt ;dodf l6Kg' kb{5 . cn+}rL l6Kbf 5'/Ln] y'uf+sf] km]b, h'g kfgf;+u 

hf]l8Psf] x'G5, /fd|/L sf6L l6Kg' kb{5 . y+'uf sf6\bf cGo 6';f kfgf, nfqmfnfO{ rf]6 k'¥ofpg x'b}+g 

. l6k]sf] y'+ufnfO  #–$ lbg u'D:ofP/  5f]8\ofP/ el§df ;'sfpg' kb{5. 

/f]u ls/f 

/f]u cn}+rLdf l5s]{ tyf km's]{ h:tf efO/; hGo /f]u nfUg] u/]sf]df xfn ljpaf6 lj?jf pTkfbg 

u/L /f]k0f sfo{af6 of] /f]usf] k|sf]k lgs} sd ePsf] 5 . o;sf] nflu lj?jf efO/; /lxt 

agfpg cn}+rL ljsf; s]Gb| lkmSsn Onfddf tGt' k|hgg ljlwaf6 lj?jf pTkfbg ;'? u/LPsf] 

5 .9';L hGo /f]ux?df ufgf] s'lxg], aufg 89\g], kmn gkfSg], j]gf{ s'lxg] h:tf /f]u nfUg] u/]tf 

klg aufgsf] lgoldt ;/;kmfO, 9';L gf;s ljifbLsf] k|of]uaf6 IftLsf] Go'gLs/0f tyf pkrf/ 

ug{ ;lsG5. 

ls/fx? 

vf;u/L ujf/f], em'l;n ls/f, nflx, ly|K; / v'd|] ls/fn] o;df b'v lbg] u/]tf klg o;sf] h}ljs 

tyf /;folgs b'j} ljlwaf6 lgoGq0f ug{ ;lsG5 . 

*=!!pTkfbg÷ pTkfbsTj - k|lt /f]kgLjf s77f_ $% lsnf] k|lt /f]kgL 

*=!@afnL k|0ffnL  

5xf/L lbg] ?v vf;u/L pTtL;sf] 5xf/Ldf o;sf] v]tL s[lif jg k|0ffnLdf u/LG5 . 

*=!# ;f] afnLhftsf] pkpTkfbg -Bi-products_ / To;sf] dxTj  s]xLePdf====  

afnL lnPkl5 

 cn}+rL l6k]/ KfmfNg] nfFqmfaf6 r6fO, 9lsof nufot ljleGg ;fdfu|L agfO cfDbfgL 

a9fpg ;lsG5 . 

 5f]8fP/ af+sL /x]sf] y'+uf tyf nfqmfx?af6 sDkf]i6 dn agfpg ;lsG5 . 

(=)laz]if kf]if0f,cf}iflwo,Aofkfl/s,;fdflhs,;f+:s[lts u'0f tyfklxrfgx?sf] la:t[t ljj/0f 



 bdvf]sL, cDnlkQ, jfy/f]u, jfo'uf]nf, zlQmjw{s, / /Qm;f]wgsf] nflu cfo'j]{lbs cf}iflw 

jgfp+gdf ;d]t o;sf] k|of]u ul/G5 . 

 cfo'a{]lbs / o"gfgL lrlsT;fdf 3fF6L b'v]sf], kmf]S;f]df cj/f]w /x]sf], cfFvfsf] 

9sgL÷kns-Eye-lid_ ;'lGgPsf], kfrg k|0ffnLdf u8a8L, kmf]S;f]sf] Ifo/f]u cflbsf] 

pkrf/ ug{ cn}+rLsf] k|of]u ul/G5 . c/j b]zx¿df lrof / skmL agfpg tyf o'/f]lkog 

b]zx¿df pRrsf]l6sf] dlb/f tof/ ug{ l6Gr/ / skmL agfpg cn}+rLsf] k|of]u ul/G5 -

Ravindran& Pillai, 2012_ .  

- Gff]6 M dflysfljj/0fx?sf] nflusDtLdf !) hgf s[ifssf] v]t af/Laf6 ! 

l;hgcWoogul/ lnPsf] tYofFsnfO{ 6]an agfO{ k]z ug"{ kg]{5 _ ;fy} @)–@% hgf 

s[ifs;+u 5nkmn ul/ pNn]lvtljj/0fx? k]z ug'{ kg]{5_ 

!)= aLpljhgsf] ;+/If0f / aLppTkfbgtyfcfk'tL{sf] cjZyf 

 ;+/If0f ug]{ ;+:yf M cn}+rL ljsf; s]Gb| lkmSsn, Onfd 

 aLppTkfbgug]{ ;+:yf M afn s[i0f s[lif kmd{ 

 pknAwx'g ;Sg] kl/df0f M cfj:ostfg';f/ 

 pknAwx'g] :yfg M Onfd gu/kflnsf Onfd 

 >f]t aLppknAwx'g] tl/sf ;Dks{ df]afOn g+ (*$$^!$^@& 

!!= afnLhftbtf{ug'{sf] pb]Zo -Aofj;lfos, ;+/If0f=========cflb _ 

hflto ;+/I0f tyf klxrfgsf] nflu 

!@= dflypNn]lvta'Fbf % dfcfwfl/t eP/ lvlrPsfkmf]6fx? 

!#= of] hftbtf{sf] nflucfj]bglbPsf] kqsf] af]wfy{ hfgsf/L glhssf] s[lif k|;f/ / s[lif 

cg'zGwfgsf sfof{nox?df k7fpg' xf]nf 

!$= s[ifsx?n] of] hftsf ;DjGwdflbPsfk|ltlqmof ;d]l6Psf] @- % ldg]6 ;Ddsf] lel8of] lSnk 

!%= tYofFslng] AolQmsf] ljj/0f M 

gfdM ;Gtf]if yfkf        kb MafnL ;+/If0f clws[t 

7]ufgf cn}+rL ljsf; s]Gb| lkmSsn Onfd. 

kmf]=g )@& %$)!#@ Email : alaichibikash033@gmail.com 



ldlt  @)&^.)(.)! 

!^=ljj/0f k]zug]{ ;+:yf jf AolQmsf] ljj/0f 5fk cflb 

gfdM kbd k|;fb clwsf/L 

7]ufgf cn}+rL ljsf; s]Gb| lkmSsn Onfd. 

kmf]=g )@& %$)!#@, (*%@^*)(^&Email : alaichibikash033@gmail.com 

ldlt @)&^.)(.)! 

¤ 


