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Th~ pre sent s tudy wa s undertaken with the objectives of 

extrac ting four rl l~ W v " ljet ble d yes whi c h are not being used f or 

Kal cil(lk ar i puinting dll\ 'l to assess their colour fas tness to 

wa~ hin<J, s unligllt , bJl~rtjp iI.dtlon , crockl ng and press ing. 

Keep ing in vi e w oE the exist ing vegeta ble dyes that are 

used f or Kdldmkari , or a nge , blue , gc rnet and lavender colours 

were select ed. The f our colours namely orange from Blxa 

or el lana, blue from Illdi gotera , tinctoria , garnet and lavender 



from Caesalpinla sappan were extracted by series of experiments. 

The extracted dye was applied to desi~ed and bleached cotton 

material and suitable dfter treatments were given to fix the dye. 

The colour fastness property of the extracted dyes to washing, 

sunlight, perspiration, crocking and pressing we r e assessed . . 

From the findings of colour fastness tests WIth regard to 

overall effie ncy it wa~ found that the blue had the best colour 

fastness fol ll )\oied by orange, garnet and lavender. Blue colour 

showed fair resistance to wa s hing, sunl ight, crocking, 

perspiration and pressi n0' Orange ranked second. Though it had 

poor fastness to sunlight it can be used as drying is usually 

done under shade. Garnet and lavender colours had similar colour 

fastness. As they showe d poor resistaDce perspiration they can 

be used only for wall pa ne l s . 



CHAPTER - I 

I NTRODUCTI ON\ 

Indian drt l s intimate ly li e d with the centuries old 

religion, liter acy a nd mythologi c al t raditions. Painting on 

textil e s is an drt tor which Indian textiles ha ve been chiefly 

fa me d abroad. In (Jdi llt ill':I of c otton, the dye s and mordants are 

applied freely by h a nd wi l h a bru s h. 'I'hus every painting has a 

character of a n ind ividua l drawing with a human and sensous 

touch. 

paint~ng. 

On e uf tl)(~ L.111l0U .:> s uc h hdnu puintings is the Kalamkar i 

Bak e r (1 970 )Ll escri bes K l a mk ar i, II As examples of 

dec 0 rat i ve art I :.; 0 Ill\:! oft he s e p r i n t e d cal i cos are unsurpassed 

in d es i g n; they rev( 'u l a n art whi ch h a,> r eache d s uch a pitch of 

perfection that i t p r e s upposes long ce nturi es of apprenticeship 

a nd prac tice". ' 

Ka l a rnk ar i drt i s u 5 old as India's heritage. EmberuTnal 

(1983) winner of maste r craftsmen award of the All India Crafts 

Board, expressed th a. t ~'K d l a rnk a ri was the name given to 

handpaint e d dyed fabrics un s urpa ssed for at~ractiveness of design 

and richness o t col ou ~ , these were - ctually an extension of 

fl:esc o or mural traditiOI ". ~' Kal_~~~ is made up of two Telugu 

word s . Kalam (lean i ng pen and kar t meaning work. Kalamkari art 

has always been a cottage industry. Kal ~ mkari fabrics of Andhra 

Pradesh from Sri Kalaha s thi (Chittoor District) and Hasulipatnam 

(Kri s hna Di b trict) a re conside r e d as one of the most popular art 

fabr ics of Indi d . 
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Kalamkari industry in M s ulipdtnam dnd Srikalahasti are 

known as An(1_~ kk ~.lli dnc] l~~ltl~~_ED ni respec tivel y. Initially the 

Kill mkd .r.i l}di lltlll<:J ui: ~ld:..LlUp..llnd lll d nd dXikala hd s li were e ntir el y 

painted wi t h Ka l dm ( pe n), bUl [lOW dt Md s ul i pa tndm woode n block s 

are used for th e pr intinq o utlines . 'fh e de s ign on the 

Ma s u 1 i pa tnam Ka l amkari fabr it: i s block printed and then the 

colours ar e painled wi tl"l Kal a m, whereds in t he case of the 

Kalahas ti product the entire wo r k i ncluding the outline is don e 

with the Kalam. 

with a Kdl<l!!} I 

Th e painting of dye s and mordant s complete ly 

<JIv es edc ll desig n an indi v iduality uf c haracter, 

whIle printing oj- colnuU"i mil li g a bl ock g ives the Na s u lipatnam 

KcUa!!l_kar. i d mec haniccilly reu->tit ive d e::>ig ns . So t he products of 

KalahasLi are ref erred tu d ~ !S_,..ILJI1ILni I:->ainted goods whi le that 

of Mas ulipatndlO re(ec-5 '':' u -'.is t;.~~)d lllk.jri pr intinq. 

'I'he art of !si.D_:~!__~i5_.:l _U_ in Kala hdsti. and Ma s ulipatnam though 

a :rl 5 in9 fl:o m i-j COIIIlIlO Il fOlllld .. .d. ion , diii e r s yreat.ly with r ega rd to 

t h t~ 1 d e d 1 i ;j III d IHl phi 1 U ;j u U 11 Y . Kdlalid ::;t i lJeing_ und e r Hindu rul e 

dnd pillyri m cenler, arLis L develu ped s~c(e d 

co nnolat ion and Lh e utl i s consi d ere d d S dn dc L of ll e votion. So 

the L he Int:: S ddor;> ted l:tn froan the epics and 

pUr i:Hl d~) . 'l'he followin\j arl! !j OUle ot Lh t! themes - Dh!uvavijaYdm, 

Sit a r a rna K aId ya 11 a Ill, Mah d blldrdta e tc., Masulipatnam on the other 

ha nd had the intlue nce ot Mli ~;li In :r ul ed state of Golconda , 

pr edomi n..ltes in Lh e uS..Jqe of I :jl ..JllIic Orn<lme ntat ion . 

he nce 

2 
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These art arose out of the need of trade with other nations h e nc e 

it was not religion, IJut rat her the ta s t es and dema nd s of fore.ign 

and loca l consume :ni infll.lence the th en\c s . 'I'he common motifs of 

~al~mkdri pr intlny dr e tree of life , Buddha , birds, horses etc., 

All the natural form~.i dre reduced to styli sed a nd geometric 

de s igns . Some of the fln e var ieti es of !_<alamkari are s o perfect 

that at d di s tance oL [ew [ eel , th e y ca n be di s tinguis hed only 

with great di f1cully t r um ve ry fine Kas hmir e mbroidered s ha wls. 

H~ve ll ( 1971) d escribe d a bout t he designs of Ka lamkari as scenes 

from Ilindu epics lik e R.::ilndYd lh .l, Mah a bharata a nd others are exact 

r e prod uct ion::; wilt, .rj c h ne ss of arc hitectural frame work and 

Out d~ar l from the ir interest , the 

wonderf'ul e·t f ect of til l:: drran(lcme ll t of colour gives them an 

artistic value of h ig h ur Jer . 

With rega rd to dye s an~ co lou rs , bot h places c l aim the use 

of vege table dye~ Uldt drc famed for their deep rich s hades . The 

art of us ing pi gments of orname nt fabrlcs ha s a n ancie nt origln . 

Whe n natu ra l dyes are u ~e J there i s limitation in variety of 

co l ou r and bri ghtne su . Bl~~k , r ed , yellow , blue and green are 

the c olours u ~ied tu r m.:.tk ing ~~_1a ll\k :H i pa inting s . Eac h colour: i s 

used accord ing t o its u igniticance. Black i s the major colour 

used for t he ::; t roIlg ()utllnl~5, proJucing a bold a nd striking 

effect, red is l he cu lou r for joy, passio n and happine ss , 

strength a nd vir ility . Gre~ n sta nd s tor yo uth and life , y~llow 

i.s id e nti f i e d with c h e ~ rf ulnt:ss , int e llectua li s m a nd lif e givings 

of the Sun . 



" , 

Kaldmkari art is becoming increasingly popular today. 

-Kalamkari textile~ include bed5pread~, wall hangings, table 

cloths, cur td ins, dr e~;s IIId ter i dIs dnd mdny other forms rdng ing 

from small designs to curtains portraying an entire mythology are 

available. Most of the KdlarnkqLi. idbrics are being exported to 

foreiyn countri.es likt:~ U.K., LJ.B.A., Frdnce and Gerl(lany. lnspite 

of the heavy dellldnJ lor K~.l.:U!.!1..:H..l fabr:lc!;.i in dbroad and in Indla 

only five common colour:; cirt! usc.:!d. Not much of research work has 

been done on naturdl dy(~:.., dud hence (:(.)lour~j ,He limiled in number 

minimising the monotony of using same old colours. At present 

Instead of Ind i(Jt) blue, l..lundry blue is used at higher 

concentrations. Therefore, the study was undertaken to make some 

more colours like or.lI)']t:, blUt~, CJdrnet dnd lavender to already 

existing colollr schell"_~ in KaLlfTlki!..U painting. The experts and 

artists involved il) this clrt besides the consumers are of the 

opinion thdt dny addItion to the existin(] colours is always 

accepted wit.h great intere::;t. 
__ ~ ___ J 

Colour fastness of textIle IUcd:erlal i5 of considerable 

importance to the C~Hl;;)Ulllt!r.::;. 'I'll.: co lour fas tlless depends no t 
_--.... 

only on the nature dnd depth of the shade of dyestuff used but 

also upon the nature of dye and n~thod of dyeing. Hence, it is 

also proposed to assess the colour f:d:'.,t ness character istics of 

the developed dyes. 

, . 
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'l'hi s s tudy vIa ;.; tl lerefore undertake n with the follo win g 

:spec ific objectives:' 
\ 

1. 'fo extract [o u r n e w vegclob l e (lye::; whi ch are not being 

used for Kal~mk drl pa in ting at present. 

2. '1'0 asses !:) the col our fd:.;;t Il C~!3 propert y ut t h e extracted 

dyes t 5 un, li g h t , c roc kin 9 I pre s si n g and 

pe r ti p i r d t 1 0 II • 

LIMITATION S OF' 'rilE STUDY 

The study i s linlited t o only four colour s namely orange, 

bl ue , g ar net and Idv ~ nd ~r dUE.! to paucity of tillle . 



\ 

CHAP'rER ::.. 2.. 

REVIEW OF LITERATURE 

Re vi e w of literat u re gives a n ide a abou t the work don~ 

rel ate d to the present drea of i nves tigatio n and p~ovides a frame 

o f referenc e for t heor iti cal i ns i lJ l1t. Not much of re sea rch 

literature i s c] v i.dJiJ 1Jll: ill .!5.f;l Llfflkru i fie ld, but a few articles 

we re publi s h ed rega n]) Il g processi ng of fabr ic f or Ka lamkari , dyes 

and moti fs used . The a vail a ble literature co ll ec t e d fro m 

diff eren t sour.ces re prt..:s e IlLl_~d under the follo wing sec tions for 

clarity. 

2.1 Ori gi n of II.At. ural dyes . 

2.2 Ori g in o f K~ _Ljlllk ':!.r_._L ar t . 

2.3 Ka la 1lI~!!ll ~e n t 0 I ~; 

2.4 

2." . 1 

2 • 4 • 2 

2.4.3 

2.4.4 

2.4.5 

2 . 5 

2.1 

!$_a l~1'k9rt I t:ch ll i (ju e 

[;\lbr i cs U ;.,e !l 

£]uipment end raw mater i I s 

Hl edc hinq 

Designs li d IlIoLi[ ::; 

Colouring p rocess 

Studies o n colo ur fastness property. 

ORIGIN OF NATU RAL DYES :-

The kn owledge dn d use of c olou r began with the dawn of 

civillsation . In Lh l': IJ e qinlling ma n utilised the colours that he 

found in the (:a r t h. Long u e iore the Lirth of textile industry, 



7 

man decorated the sk ins ol a nimal s , nd bdrk s of trees with 
\ 

• 
various natural dyestuff and pigments that were available 

(Dutta, 19 53 ). Th e art of u ::i ing pil.jlne nt s to orname nt fabr ic has 

an ancient origin. Tilt: di~.)cover y of a frag me nt of madder dyed 

fabric at Mahenjo - ddro stuck to d s ilver vase shows that 

v >getabl e dye s were k ll own ill Indi<.l ~OOO yea r- ago (Ja yakar , 1979 ). 

2 . 2 ORIGIN OFKALAMKARIART : -

L ike Ind n yo!. lilt..: dec 0 r d l i v (! d r t G , t ext i 1 e 0 r n c..l me n tat :i 0 n is 

a branch at the c:redLivL! ar Ls whi cl l e mbra ces any me th d of 

a p ply i n 9 col 0 II r 0 r dl!~, i y n L 0 i..I W l) V L! n L1 b r: i c (k a f k a , 1 9 0 9 ) . Th e 

Kalamkari ind ustry i :.:. ulh~ uL the mo :s l allcil~ llt industr i es of 

Indid. It WcHi repl).(l\~ d t li d I. dye d 5 hee t :s of Kdl a mkari were traded 

from 1st ce n -ury A.D. ('l'hOlll<.l S , J 983 ). !<a l.'Hllkar i is world famou s 

and is gr eat l y appreci~ted by foreigners, eve n before th e 

Chri::;tiun era . Till ! tr..:Hjjtion of clo th p...tinting flourish"d 

throughout rndi from t he 14th century long befo re chemical 

colours and rlye r were discovered (Marg). 

2.3 KALAI1KAgj_ CEN'I'RES : -

Kd l cHnkdri , the <.lIl at painting on Cottons using th . 

indlgeneous pe n or Kdl.!:!!!! is prdctlsed over a wider areas like 

Portugal , l!:nglaneJ, lid Uulch (Va radarajan , 1979). 

a kind o t IJicturi s - tion on (" loth is done in many parts 

of Indi , but the besl k n o wn are in Hdj - s than, GUjarat , Orissa 



and We st Be nga l besides Andh ra Pr a d esh. 
\ 

Kal a hasti 

\ , 

and 

Masulip tna m o f. Andht d Prades h are not e'd for Ka l a m!i.ill. paintings 

(Chattopadhyay, 19H 5 ). 

2.4 KALAMKARI TECH NI QUE : -

2.4 . 1 FABRICS USED ; -

For Ka l alllkd rj_ pu in ti n g , thick unbleached cotton cloth of 

8 

about 25 S' , c ount of t h e r equi r. ed si z e is used (Census of 

I nd i a I 1961). Accor illq to Gurd pp . .l Ch e tty who i s a National 

Awa rd Winne r in li e iit:lu ot Ka_lumkar i, s i l k c a n a l s o be used for 

pa ln t ill tj . 

2 . 4 . 2 EQU IP MENT AND HAW MA'[' }!;HIALS : -

The s ketches ar e drd wn on the c l ot h guide d by imagination, 

knowledg e o t epic s dnd d!ti s tic i ll s tinct ( I ndi a n Kdlamkari , 1971) 

'l'h e pr e liminary outli n ~ ~j cn:e s k e t ched with charred tamarind 

twig s (Jos hi, 1903). Th e K.. lam or brus h i s ot wo oden piece with 

a ba ll of co tt o n or jute t ied at one end, for the abs rption of 

dye . In e rly t i me s , th e de s ign s wer e entir e ly pain t ed with 

brus hes or lS dlillll§.. u uL t .... lcr un, )Jr. uti he l:i we re s llbut ltuted by bloc k 

p r int i ng to compe t e wi t h mac hine p :r in ted f a bri c s of late 

nlne t c nt h a nd tw~ nt i eth ce ntur i es 01 " r: g, 1980) . Today the best 

quality Kal ~ mk art i s it prod uc t of the ca r ef ul blending of block 

printing and ha nd painting , a process both complicated and 

la bor i ous (Pa l, 197 13 ) . 
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Houl of th e IldLuLLIl uye ~ will not give d fast colour 

unless d nlordant i.:;; u~ e d. Us ually ~\lurn ( Aluminium Sulphate) is 

used to fix some of Lh c dyc~~ Wlll!n u~t~d in largt! quantities it 

tends to brighten up the colours ( Brdnd, 1907) . Chrome 

(Bichromate uf P o tl i.1!;;!.j iutll), i r on (F e rrous Sulpha te) and copper 

compounds s uch u ~ · !:) u1l) l\dt e and nitrate Cdll 011 s o be used a s 

mordants (Mullin s , 1 9 74). 'rtle dyes us ed in Ka lalllkar i follow 

rno s t 1 y the 0 1 d t.: r. d U i t ion 0 f ext rae tin g colo u r s fro m p 1 ant s , 

roots, trees and similar natural so urces , as also from minerals 

like iron, cO d l clnd comp ounds like alum (Marg , 1980) . 

Hyr Obd lein S , j cJ<j g ery , l\ldd dl~ r d[lU turm ·ric are commonly used as 

indigeneous dye~ . Myr_o bdLHI ('l' e rmina liachebula) gives a very 

light yellow co] o u r wil e n u ::ied by its e lf. This helps in 

developing and s t.;i bil b in':! Lh e bla c k dye and serves as a back 

ground (Joshl , 1 9 ( 3 ). 1I .I...tck Jye or Kasam is a mixture of 

mola s ses and iron £1111ng :3 (ChattopadhYdY, 1985). When the Kasam 

is applied on p l a in c loth without mycobalan base, the black 

colouring does not d e v e lop (Ce n s us of India , 1961). The bark or 

root of Rubia ca r di f olia _~~~Iji s tha) produces a deep red dye. 

The strongest pigwe nt i s jus t under the rind, and the fresh is 

twl<:e as potent in culou r .:i s the dried. The important chemicals 

in madder are ali za rin a nd purpurin (B rown, 1983). Turmeric is 

the tuber of the Cu r cuma lintorl ' alld 113 a commonly used dye. It 

givt!s d briJ.Udllt y e llow colour when dyed ( Iobinson, 1969). 

Ma ngo bark (Manit e r a indi c u) or Pomeg rana te rind (Puniea granata) 

is also used as a s uG ~ titute tor turmeric (Lintault, 1982). 
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Most of the natural d y es will not give a fast colour 
\ 

unless a mordant- is used. Usuall y alum (Aluminium Sulphate) is 

used to fix orne of the dyes. Wh en used in large uantities it 

tends to brighten up the colours (Brand , 1907) . Chrome 

(Bi chromate of Pottassium) , iron (Ferrous Sulphate) and copper 

com ounds such as sUlphate and nitrate can also be used as 

mordants (Mull ins , 1974). The dyes used in Kalamkari follow 

mostl the old tradition of extracting colours from pla nts , 

roots , trees and &imilar natural sources , as also from minerals 

like iron, coal and com ounds like alum (Marg , 1980). 

Myrobalans, jaggery, madder and turmeric are commonl y lls ed as 

indigeneous des. M robalan (Terminaliachebula) gives aver 

light ellow colour wh ell used by itsel f. Thi s hel :3 in 

develo ing and stabilis:ng the black d e and serves as a back 

ground (Joshi , 1983). Black dye or Kasam is a mixture of 

molasses and iro n fillings ( Chattopadhya ,19 85). When the Kasam 

is applied on plain cloth without myrobalan base , the black 

c olour in ·does not develop (Census of India , 1961). The bark or 

root of Rubia cardifolia (Manjistha) produces a dee red dye. 

The stronge st igment is just under the rind , and the fresh is 

twice as otent in colour as the dried. The important chemicals 

in madder are ~lizarin and ur ur i n (Brown , 1983 ) . Turmeric is 

the tuber of the Curcuma tintoria and is a commonly used dy e. It 

gives a brilliant y ellow co our when dyed (Robinson, 1969)_ 

Mango bark (Manife ra indica ) or Pomegranate rind (Punica granata) 

is also used as a substitute for turmeric (L intault , 1982). 
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2 , 4 , 4 DE S IGN S AND 110'l'JF:3 , _ \ 

Th e ~h e me s c..l( j opLI:cl t or the d e!:)jgfl s a re from the epics and 

purdnas , Ther e i :-s n o :st<:.t n d .l r d book of d es igns or sce nes from 

whi c h the ar Li !;) t c.t:uLh' llliiri 'L.l n c0 I! Y o ut the p n 15 . The panel s 

usu 11y h v e dttract i v' , 

th e sce nes are pal11ted. 

pur~ly d ec ordtive bord e r s within whi ch 

Th· court sce ne!:) dn d mar r ai ge pa ndals in 

p rt iculdr f.U " e ud.,>td l1 :i llt..: L1 with b e uLltul line Lirdwing in ttl!::! 

bord er..; , 'I'h e Illo tih, c.lre u o th r e ligiuus dnLi sec Llldr (Ce n s us of 

I nd 1 a I 19 b 1 ) . 

2 . 4 , 5 COLO UR 1 N(; r ' IWCC;~J S ' -

For th e comf)lt~ Ll() 11 ll.t l:d] a lLlkari t..::lL)l: ic!:) , n ea rly two mo n Lh s 

will b e tak n d ~- the c LuLh has to und ergo t hi rtee n s tages of 

prep r t i.on , ; lot: h i:i ;j 4) d ,.: e d .i n m II k t 0 prev e nt 

F bric K SCI m 0 r b 1 a c k d ye u ~:o( ! diu! uutline::; f r) Ifl spread ing, 

tre ted with lIlyru iJ,,dun se .(ve ~) uS ground for blac k co lour ( Jos h i , 

1.9(3), 'ril e outlil1l~ l)l : llll ~ d "" i<) Cl i ::i fini s h e ll with bl a ck colour 

] ~F<l ). Wh ere v(!r red is n e d e d , a 

sol u t ion of dlullI i ~1 ...Ippl i e d \-/ l Lh !(a.l~ dnd i s llowe d to d r y i n 

th e ~ un, 'l'll e (..' j l)Lil L> LJUj led in t t lt~ s ol utiun ut In dd er a nd 

~) Il rudu t) cH k !- o r h .... lt ,Ill hou r . Th e ilrt!a5 that dT e po int e d with 

a 1 u m t urn d eH k r · d ( L in t. J II j L I 1.9 8 L ) , '1' 11 e n the y.r e e n co l o u r: i s 

applied, The cl)Iubi lh.lL iun of tJlue n c1 y llow c lour s turn s to 

green . Blu e dy • .! jl1(] W i.l':J (H.i g ina l1y don e in batik s tyle wi t h 
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indigo . Because of complicated process Kalamkari makers today 

prefer to use chemical dye appl i ed with the Kalam 

(Lin ta ult, 1~82). 

2 . 5 STUDIES ON COLOUR FAS'rNESS PROP~ ..:..:. 

Iravathy (1 9G4) compared the dyei ng qualities of 

indigeneous dyes lik e Catechue (Acacia catechue) , Turmeric 

(Cu rc uma tinctori al Saf f lowe r (Carthamus tinctorius) and Me hnd i 

(La wso n i a nermJs) wil h syn t het ic vat and dir ect dyes by 

prod uci ng corresponding colour s . It wa s reported that catechu 

when s ubjected to wa s hing t es t WdS inferior in quality to vat 

dyes but superior to dirt!c t. dyt:s . 1'urme dc colour s howed a slight 

decrease in co l our Chclll(je lh...tll those dye d with dir ec t dye . It 

was found that indige n eo u ~ saff lower dye wh e n compared to vat and 

dir ec t pink dye s hdd th e l ecJ:Jt c f Ucit.!lI :y for dYl!ing . The st udy 

un the ndtural ~ource~j r e v'dled Lildt fobric dyed in me hndi 

extracts had good co lou r l:a st lll! Ss . 

Molly Simon (196G) ~t udi e d the effect ot shoeflower 

(Hibi sc us rosaslnens i ;3 ), 'l' unlll~ric (Cur c urn,q tinctorial and C techu 

(Acacia c Lechu) wilh d jU er t: nt lUorddnls lik e alum, chromium and 

ferrous sulphate for pri ll tinq on cotton and silk. When the 
o 

specimens were s ubjec ted ~ 0 l .=t und e ring a t 70 C, cotton was fo und 

to have le ss c olou r cha ng e but s ilk s howe d less colour transfer 

wi th alum mo r dant. I t WdS report e d tl at rOY dry crocking on 

printed specilllen, b olll lIl e l clbric5 Welt! t: qucHly good but for wet 
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crocking catechu with chromium mordant showed very slight 
\ 

decrease n co our change and colour tr~nsfer. Results of acid 

perspiration ,test proved that cotton was rated as best fabric for 

co our change and silk for colour transfer. It was re orted that 

in alkaline ers iratlon treatment , colour tran~ference on silk 

was less bul colour c dn~ in both the fubrics were minimum. 

Sheila Subramaniam (19 7 4) found the _effect of synthetic 

direct dyes for Kalamkari work on silk and cotton in comparison 

with four traditl~nal coluurs such as black (iron and jaggery), 

red (madder), ellow (turmeric) and blue (indigo). The colour 

fastness .eoSt, to launder in I sun] ight , ers iratlon, crocking and 

ressing were conducted. The natura l indigene ous dyes were round 

to be more colourfast '.'leUI direct dyes wilh the exce tion of 

tUrmer ic. It was re orted that both direct and natural d es did 

not exhibit an y COIOUL chan~e when subjected to aundering es . 

Wh en .5ubjected to launuer::-g and ers iration tpsts , it was 

re orted that except blae. and blue veyetab e colours all the 

aLlier colours have shown colour transfer to white material. It 

was indicated that tho~gh ~hp Kalamkari dyes dId not have as 

brighl shades as the direcL d l." the are roved to be su erior 

in colour fastness to a most all the tests sue. as laundering , 

sun ight, ressing pte . 
• 

TIe stud conclure t~at direct d es are 

suited for application to the Ka amkari techni ue as they can be 

directl ap lied to t. e fabric and nee no e aborate re aration 

of cloth. The onl draw ack is that when materia. s ar' direct 



dye d, the y are no l fast to I du nder i ng ~ nd pr ess ing, whi c h c a n be 

overcome by us in g spec Ld ti ll i ~ ll es l i ke c hro mi ng and t opping . 

Sa r a da IJe v i ( 1 9 D 1) c omp,ned t he 1(a L:l_m_kar i war k d one on 

c o tto n and s ilk~ Th e e tt ec Live n e ~s o f b l ac k, r~ d a nd ye llow 

ve ge ta ble dyes us e d for K,d d lnk a r i we .r t:! tested f ur t he ir c olou r 

fa s t nes s t o s un lig h t. d nd ] d und e ring . It was r epor t e d that pure 

vt~ge table hu es ca nnot be obtdi ne d li ke t he r e d i r: r edd is h brown 

hue , the black in ve ry d ee p gr e y wiLh t he exceptiun of ye llow. 

It wa s proved tha t blac k a nd r ed co lou r s we re f as t when s ubjected 

to co l our f 5t n e~ !j t(~ ~i L :j to was hin g und s un l igh t . The s tudy 

revea l d tha t ve g e t~bl e d y~ d s amples were res i sta nt to bleeding 

bot h on c ott on u nd s il k . It was re port e d t hat thou<,lh the 

vegeta bl e dye:::d sa lOpt e;3 hc.lv -· n o t go t brig h t appeara nce , the y 

pr oved to be supe riu r in c lour fd Htnes5 to was h i ng in low and 

high tempe ratu re a nd a l s o to s unlight expos ur e . The study 

conc l ud e d th t b o t tl 'ut t on a nd 5 ilk !ia.1a mk at i wo r ks were <,load 

e ve n after expos ur e t o ho t s un d nd laund e rlng. 

Vas ug 1 ( 1984 ) inve s tigated the d ye ing beha viour and 

fa s tness proper ti es of natu [d l r e d a l iza rin dye . The visual 

ins pec t ion t ests pr ove d lhdt Lh e c v ~ nneS6 o f dye on both cotto n 

and s ilk , had excell e nt r at ing . It W 5 found that compared to 

silk , cotton has s ho wn exce ll e nt rating. It was reported that 

ge nera l a ppe a r a nc e ot Al i zdr in r e d on c o t t on was be tter than that 

of sil k f a bri cs . The r s uIt s of the s unlight t es t pr ove d that 

• 
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silk showe d t~ xcell e llt rclting Lhan cotton which showed very good 
\ 

resistance to Sunli gh t. It Wd S obser v e d Lhat buth cotton and 

silk dyed sa mpl es ha ll q oud res i sta nce tu l a undering. The s tudy 

conclude d that both Lh ~ cu t to n a nd s ilk vegeta ble dye d f a brics 

s howe d ne gligeabl e Idt 8 of colo ur cha ng e a nd tran s fer to dry 

c ro c klng, wh e re d ' -~) tor we t croc kin g colou r c hange a nd c olour 

tra ns f er Wci S noti cdb l e . 



CHAP'rER .:. 1 

MA'l'EIH ALS AN I?\, ~1Efl'HODS 

The xp~rilil ' nldl procL!uure of this study consists of the 

following steps : 

3.1 

3.1.1 

3.2 

3 . 3 

3.3.1 

3 . 3 . 2 

3.3. 3 

3 . 3.4 

Selection of fclliric. 

Preparation. of the fabric. 

Selection of the dye s . 

Standardi s at ion of t he dyes preparations. 

Pr epar dt-.ion of orclClge dye. 

Preparatlon of i( ld190 blu e dye . 

Preparation ot garnet dye . 

Preparation nt ldV ~~ I )\jer: dye. 

3.4 Application ot t.1i ~ dye . 

3.5 C~lour f d:j lll l ; ;j~i l\!;j t · . 

Colour t a ~) t Il t ~ S 5 to wd ~j lling • 

Co lour. fd s lnes3 to S UIll iyht. 

Colollr f a ~ t I H.!~;!:j lo crocking. 

3 . 5 .1 

3 .5. 2 

]; . 5.3 

3.5 .4 

3 . 5.5 

3.6 

Colour fastness to persp iration 

Colour fa stness t.o p:r: "s s ing. 

Statistical An - lys i s of the data. 

3 . 1 Selection of f a bri c . 

F 1 ve me t e r soL 9 r d ye 1 0 l II wit 1 c hi s co mrno n 1 y U 5 e d for 

Ka lamkari was se l ec t e d for thi s s tudy. 
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3 .1.1 PREPARA'rlON O~' 'r ilE FABRIC : - , 
\ 

The fabric was d~tiized by boililg in water for ten minutes 

a nd the n bleached by ate ping overnight in co wdung solution at 

the ratio of 1:4 ( 1 pJrL uf c uwdung in 4 part s of water). Then 

the fdbr ic wa s r i n:'l(:d t h or uughly and exposed to s unIL ght . The 

fabric wa s moi stened occassional ly to pre ve nt thorough drying. 

Thls process wa s r epeuted for two ·da ys and then the cloth was 

washed nd dri ed. Th e bl '<ic hed m terial was s teeped in buffalo 

milk for ten ~lnutc~ to prev - nt s pread ing of the dye while 

dyeing . Th e m t ridl W.) ;j then dc. il~d thoroughly without rinsing. 

3.2 SELECTION OF DY~S . _ 

The fo ur colt)ul" ~.:i which ca n b e extracted fr' om vegetabl e 

so ur ces but an~ not ut! inq u !5at1 [or Kalamkar i work were selected, 

name ly orange , b lue, t.j."Jrnet and lavender . 

3.3 s'rANDARD I SA'l'I ott QF' ~rHE DYr~ PREPa&..A'rr ON ..!...:. 

'l' he se lect. ed colour preparati.on were sta ndardised by 

series of p re lillli.lh.HY l.e ::i ls unlil un itor mly d es ired qual i ty 

colour WeW obtdin '<1 . Ttl' dcLcl Us of til..: ingredients , proportions 

used and method of pr e p ,l e,ILi o ll drc giv t.; " below. 

3 .3.1 I?HEPAHA'l'ION mo' O l~ANGb DYE : -. 

The orange r ed ~eeds of Bixa orellana (Anna tto)wa s used as 

raw mater ial for ur an<je colo ur. . 

.. 



Fig Photograph of Bixa orellana. 

, 

• 

1.1 Sample of orange dyed fabric. 
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Bixa orellana Linn seeds (Annatto) was procured from 

Fore~t Department Ciuvernment ot Andhrd Pradesh, Hyderabad. The 

seeds wert! (.;It!<:tlWd t)y :t:clIluviny l!xtrdlll~UU:J f(wtter. 

INGREDIENTS . . 
Annatto seeds 20 grams 

Washing soda 5 gram;;; 

Water ~ou C.C. 

Annatto seeds wert! soaked in 500 C.C. of water for four 

hours ~nd boiled with Welshing soda until the extract was reduced 

to halt the amount. W~whi(ly sodd was ddded to dls!::)olve the dyt! 

in Wdtt!I. 

3.3.2 PHEPAHA'I'ION OF' INDIGO BLUE DYE :-

Indigo is cultlv~ted in Cudddpdh, Kurnaal and Guntur 

d 1 s tIL c t 5 a t Ami h r ~ P r d d e t.i I • The gI~en leaves of Indlgofera 

tlnctorla {Nili} dIe the source of vegetable blue dye. The 

indigo cake was obtained from the manufacturers of Indigo in 

Devunlcuddapah and th'..!H made into powder. 

INGREDIENTS 

Indigo blue 5 grams 

Sodium Hydrosulphite 2 grams 

Caustic soda 2 9 r alii::; 

Water - 2tJO C.C. 

.. 



2 .1 Sample of b~ue dyed fabric. 
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Caustic soda was di ss olved in .20 C.C. of water. Dye.' 

powder wa s added t o ca ust i c soda s olu t ion. Caus tic soda was used 

to dis s olve i-ndigo blue a::; it i s ins olub le in water. Sodium 

hydrosulphite was added to t he d y e so l ut ion j ust bef.ore 

application of dye as it act s as a reduc ing age n t . The s olution 

at this s tage is yellow green i n c ol our . 

3.3.3 PREPARATION OF GARNET COLOUR : -

The orange r ed hea rt wood of Ca esalpinla sappan (Patang) 

was used as raw mater i a l fo r gar ne t c olour. 

Cae salpini a sappan 1 nn 1s mo s tly ~ s ed for ayurvedlc 

purpose, therefor e , th e wood was collecte d from urved ic stores . 

The wo od wa s ma de into c hips for the extraction of the dye. 

INGREDIENTS : . 

Wood chips 

Copper sulphate 

Was hing s oda 

Wat~r: 

30 grams 

'7.5 gr a ms 

7 . 5 grams 

GOO C. C. 

The wood chips we t e 8oakod for three hours in 600 ~.C. of 

water. The soluti o n a l ong wlth wood chips and washing soda was 

boiled until the qUdntity of water got reduced to half the amount. 

Washing soda was add ed to enhance extraction of the dye. 

Coppersulphate as an oxidi s ing agent was added while the solution · 

was s till hot. 

• 



3.1 Sample of garnet dyed fabric. 
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3. 2 Sample of l avender dyed fabric. 
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3 .3.4 PREPARATION OF' LAVENDER COLOUR :-

The orange red h~art wood of caesalpinia sappan (Patang) 

was used as taw mater L;ll for lavender. colour. 

'l'he i ngr ed i e n t s used tor. la vend e r: co lour is same as that 

of gaHle L ( . J. 3) (:XL:I:!pL the addi ti on or aluminium acetate., but 

the pro[lortions take n ore different as shown below. 

INGREDIEN'rs 

'~ood Ch ips 20 grams 

Copper s ulphate r ::> grams 

Washing soda 2 grams 

Aluminium acetate 2 grains 

water ~OO c.c. 

'l'h e wood chip · dlong with wdshing soda were boiled in 

500 C.C. of wat er. to r one hour. After one hour the extract was 

measured and mad \..: UllLI) ·L ':)0 C.C. by addtng re4uired amount of 

water . Washinq soda W~l:;; iJdded to the liquor to enhance the 

extraction of dye. Coppe[~ulphate as oxidising age nt, Aluminium 

ace ta te as morda-nt W~t e adde() when the solut 1 on was 5 till hot. 

3 • 4 AP P L I caT I (1 t! frE. Q.XE. l.::.. 

Each colour was appl ied wi th brUSh to one meter of 

prepated fabric . (3.1.1) Dye application was rereated twice with 

an interval of one d~y Lo ens ure even and thorough drying. After 

drylng the m.: tet: lal 'N.j.:"; w,l ~dH! d i. n O. 2 p~rcent detergent solution 

• 



and the fabr i C' was rinsed t .orough and dried in shade. 

3" 4" 1 AFTER EA ME T FO A OLOTRS "-

After 2 ours of L 1 lication an or ;n , t e materia 

was soake in 5 JE'Y('en' alum .:Jolution. 30 grams of a 11m in 

7~('l C' •• of water) for "j minutes. urn acts as mordant and hel s 

in fixation of the dye. 

3.5 COLOUR FASTNE SS TESTS ~ 

Laboratory tes d were conducted to test the colour 

fastness ro ert of re ared vegetable dyed fabric such as 

orange , blue, garnet and lavender. 

3.5.1 COLOUR FASTNESS TO WASHING '-

Colour fas ness Lest Lo wdshing was conducted followj, ~ 

BIS lesL P1[JOS i If' 

• 
10C'ms x 4cm~ We! , ' 

I I I ' r)(cc1ure. T e t' 

es 301uLion was nre dIe b isso ving rams of soa in onp 

itre of ~isti Ie wa:er. The test s ecimens were laced in jar~ 
a 

of launder-o-meter with lest solutions reheated to o c. The 

tank of the launder-a-meter was filled with water upto the 
o 

re ~~red level and thermometer was adjusted to 40± 2 C. After the 

set tern erature was attained , the stainless steel jars containing 

the sam les were clam ed in the rotar with teE ' of Lolders 

and the rotar was workp(l for 30 mi nutes . Then the sam les were 

25 
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removed from the stailll e;j;j s teel j .. lr S and rinsed in water for 10 

minutes. Tile sa mple s were dried at temperature not exceeding 
o 

60 C. The samples we r e e valua t e d by five judges for colour 

change and for degr ee o f stain ing of two adjacent fabric- using 

geometric grey scale s following BIS test procedure IS 768 - 1956 

for colour change and IS 769 - 1956 for colour staining. 

3.5.2 COLOUR FAS'l'Nl:!:SS TO SUNLI GilT : -

The test procedure was carried out as per BIS test 

IS 686 - 1957 . Five !.id fll p l es of :s ize l c rn x 6cms each were placed 

on a card bOdrd dud .:111 oP, .. .tt l UC eo e r was fix ed in suc h a way that 

one half of th e Loldl l e ngth of eclch te s t pi ece was covered. 

Exposure 1.;0 ~ulll ·yh L W<..I. :j ' .. HriL!Li out betwee n 8 A.M. and 4 P.M. in 

a sunlight cabinet. Accord ing to Lyle (1977) most of the apparel 

fabr ics are . t c;:;;te d fur LJ c r i.o ·is rangi ng to 40 standard fading 

hours. li enee t.h l.:! Li v(.! !J d ll lpl e s w(!re exp0f>ed to s urllight for 8, 

16, 24 , 32 a nd 40 hours . The sdlllples were evaluated by five 

judges for colour id s lness to light by comparing the changes in 

colour at the expos ed porLlon of the test pieces with that of 

original samples using geome tric grey scales following BIS test 

? rocedure IS 768 - 1~ 56 . 

3.5.3 COLOURFAS'I'NE :; S '1'0 _fWCKI NG ' -

The test Wei S can l P. <.1 oul; on a Eureka wedr tester based on 

Martindale principle wtli c h ~rovides similar rubbing conditions as 
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. that or Crock-o-meter (l"'artinda e working manua). Crockin test 

was conducted when the cam ~e was dr . 

The abradant o[ the wear ester was re laced by the 

c: ' our' .est sam e of ex osure size of O. ems. The und ed 

f' ched sam Ie was cut to : ems diame er corrL", on ~n to the 

0m a e size an wa~ f:xed in t Ie holder to rub against the test 

~ ecimen and the counte~ was set to 00 revo u ions. hen the 

pac ed white sam Ie was assessed for transference of colour b 

five judges u~ing a geometric grey sea e following BIS test 

procedur e IS 769 - 1956. 

3.5.4 COLOUR FAST ESS ~ O PERSPIR TIO 

The co our fastness to acidic and alka ine 

was ~arried out by £01 owi~g HIS test umber I 971 

ACIDIC TE m SOLUT o~ . 

er.:::. :ration 

T p test solution WdS re are b issolvin 2.6 gramc of 

sodium c!'ori e and O.7~) yrams of urea er itrc of water and J?H 

was <1d ' u",ted Lo .6 b ~lc1i' ion )f acetic acid. 

LK L N, TE. T 0 UTIO 

The test solution was re dre b issolving 3 rams of 

sodium c ori e er itre of water and H was adjusted to 7.2 

wi h the ad ition of sodium bicarbonate. 

27 
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5 ems x 4 cm::.; test spt!cimen WdS plac~d between two undyed 

fabrics of size 5 ems x 5 ems and stitched together to form a 

composite specimen. The composite specimen was steeped 

thoroughly in the test f;)olution uf;)ing liquor to specimen r:atio of 

50: 1 (ml:gms) dnd WdS kept at room temperatur:e for )0 minutes. 

'Then the specimen W<JS placed between two dcyrillc seperators 

under the pressuce of 4.5 kg::.; for 10 minutes in the 

perspir-o-rneter. 'I'hf> entirt;! apparatus was placed. in the oven for 
u 

4 hours at 37i2 C. At the end of 4 houni the spec imen was 
o 

removed and dried at temperature not exceeding 60 C. 

The samples were evaluated for colour change and for 

colour staining using th~ geometric grey scales according to BIS 

test procedure IS 768, 769 - 1956 respectively. 

t • .. 
3,5.5 COLOUR FASTNgSS TO PRESSING :- ,:,,,,. 

~.'~ Dry and Damp [Jre~j13ing tests were carried out as per BIS 

test Number IS 689 - 19~6 . 

Ha) 
'I. 

'-'1 dry, 

. '-

DHY PRESS] N(j 

'Z'he test specimen of si:te 10 ellls x 4 ems was placed on the 

undyed bleached cotton material 1)£ size 14 cms x 4 cm:.;. 

lrnn heated to temperature set tor cotton WdS placed on top of 

the sample for 15 seconds. 'l'he sample was then evaluated for the 

colour change and staining of undyed cloth with the help of 

geometric grey sCd.ie immediately after testing and after 4 hours 

following BIS test procedure IS 768, 769 - 1956 respectively • 

• 
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( b) DAMP PRESSING 

The lest s[)(!cimen of size lOcms x 4cms was placed between 

bottom dry undyed cluUl and top wet undyed cloth of size 

14cms x 4cJns. Izon was heated to temperature set for cotton and 

pressed for 15 seconds without an~ additional pressure. The 

sample WdS evaluated [or change in colour and degree of staining 

of adjact!nt fabrics wHit lilt! Ill'lp of grey scales immediately and 

after 4 hours of: f:,rt~ssing .followinq BIS test procedure 

IS 766, 769 - 10~b re~pectlvely. 

3.6 STA'l'I STI CAL MlA[...!.Y SIS 0'1'" THE DA'l'_~ .!..::.. 

,;.1 '-i,.' 

The statistical analysis of the data was done under the 

following heads. .. "1~-'---

'0- ' .. 

.. ' 

... :21· 
( 1 ) To find out degree of agreement between the judges. 

'..,.,' 

{ 2 ) 'fo compare wtthin the colours. 
: .... '., 

( 3 ) To compar€~ between the colours. 

To study the degree of agreement between the judges 

analysis of vatiance WctS used. 

Null hypothe:"ils _. There 1s no significant difference 

betWt!cn the jud'J's wi th respect to the 

degree of agreement. ..t_:. •.• 

G 1s grand total. 

n ;: total Humoer of observations • . " 
• 



Tot 1 s um of s qudres = (T. S.S ) 

2 22 2 
(Y, + Yh + Y ... .... Y ) - C.F . 

~) f") 

Y , ~ I Y ....... Y ~ ~ac h i ndividual item . 
1 2 J n 

C.F. = Cor r ection factor . 

Tr ea tme nt S U ' [\ of s qua r e ::; - (Tr.!:l. S. ) 

2 2 '). 2 
l/r T, + T t 'I' .... ••• '1' - C.F. 

N 

T I T , T dr.e l rt:dtllle n t s um 
1 2 3 

r = r ep l ied::; i ll t : d c: I I tr e a tme n t . 

I!: r r 0 r s U nl 0 t ::; q U . ..t r t! J ( I!: . S . S ) 

To t al S lli fl (l E :::ilju.:.. r !.j - T rlc~dtme n t s um of s qua r es 

Sour ce 

Bet ween 
'1'r ea tme n t 

Within 
'fr ea tment 

To t ' l 

Deg r e e ' u i: 
f re edulll 

( t. - 1 ) 

(N - t) 

( N - 1) 

• 

ANOVA 'rABLE 

Slim ot 
:..> q Udlc::; 

T.(. !) . S 

E .8. S 

Mt!<.lIi S ' IO F cal 
of sy ua reu val ue 

F t ab 
va lue 

'1' r . :; . S . 
-_._------ =-

t -1 

'l'r.M.S . 
TI • M • S • 

E . S.S 
- -_ ._-- - - - - = E.M.S. 

(N ,- t ) 

E.M . S . 
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CONCLUS[ON . : - If of ' calculated value is greater than or equal to 

OFt tabulated valu~ wilh (t - i) and (N - t ) degrees of freedom at 

r e qui r e t.1 1 eve 1 0 f 5 i I) n i ( i (' d ("Ie t~ I n u 11 h Y pot he s t::i i s r e j e c ted at her 

wi se it is accepted. 

If t he null hypOtilt!sis is rejected criticCi l difference 

( C.O.) is c lculaLe J uy U ~)i.(Hj L1 11~ tormula. 

C.D. t (N - t) 

t (N - t) t tabuldted value at error degrees 

of fre dam . 

E.M.S Err o r me n of sum . 

r Numbe r of replica s . 

For comparison wilhin lh e col o ur s th ree t es ls were used . 

(1) Medi i of SCOI.l' ::5 we r e Uti ed fur wd s hing , pressing an 

croc king . 

L X 
x 

N 

Where 

X :: Th e a r i t J lwe t. .i C 11 11' d I I 

:: 'I'he s um at 

X ;; Illdividual i l L! lII 

N ::: 'l'he nUlllbe r of. i L e ill ::'; • 



.--
(2) Paired 't t t e~)t Wd S used Lo compare the imme diate rati ng 

with after 4 hours r a tin ~ in pr essi ng test. 

Nu ll Hypothesi s 

t 

Where 

l­sd . 

n 

- - - - ._ - .- ._ - ----

d = 

d 
~ 

_._--
1 

x -
I 

d :;; nIt! n of d 

1 

f l -- 1 

'l. 
( l:.d 

'l.... 
( .£ d) 

n 

number o f ob~er vations . 

CONCLUSION : - If · t ' cdlcu l ated value i s eq ual to or YLea t er 

the!n ' t t t bu at ed vallj(.! wit h (n - 1 ) degr ees of fret::do m at 

r e qui red 1 eve 1 0 f 5 1 g n i f.i. l O ,ill t.: e null II Y l)l) the 5 15 l s r e j e c ted 0 L her 

wise it i s accepted. 

( 3 ) 'l'he s i gnificd llt: dit£(o:n: f!nce in colo ur change I ! t w e n the 

hours of exposure to sU l l l il)ht \ .... <.1 5 t est!d by U Ing II lys is o f 

variance. 

For compa r ison he twee n the c olours - orange , blue, 

garnet and l ave nder a nalysi ~ of v rlance was used. 
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CHAPTER .=- i 

RESULTS AND DI SCUSSION 

The four eAtr~c~e~ d es for . a amkari namel orange , blue , 

arnet and lavende~ were teste for L!,ei r co our fastness to 

was 1:nC;j , :3U'1. i ht , croe,:. , ers iration and ressin. 

One wa anal SLS of variance was uscd .0 eva uate t"le 

degree of a reement ~etween the five ~u ges an, it was foun 

.L.}~at there was no sig!" ":cant i ference among the ju es wi. 

regard to their eva]uatio~ at one ercent eve. 

T ata from Lie (va'uation of five judges is presente 

an scusse un er the Co!!owing sections. 

4.1 Assessment of olour fastness ro ert . 

4.1.1 Colour fa~tness to Wa~hi0~. 

:0 a lY 
c _ .L. • 

~~ .... o....J ~_) -'-... f' ""4r':g~t. 

.1. 3 Co our fastLt (; \"r ·rk i ng. 

4.1. 4 Co our fastness La Pers iration. 

4.1. 5 o:our fastness to ressing . 

. 6 Assessment of over all efficiency of eve 0 e co ours. 

4.1 ASSESSMENT OF COLOUR FASTNESS PROPERTY . -. 

. 1.1 COLOUR AST ESS :0 WASHING : 

'T'he data E:.rtainin' to colour change an cu:'our 

0:. · .... 001 and cotton is resented in the fol ow:;'] a F. 

~ . 
~ ... l 
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TABLl'~ -- 1 

COLOUR ~ASTNESS TO WASHING. 
" 

PROPERTY VALUES IN RATING 

ORANGE 

Colour change _- 2.3U 

Colour staining 

BLUE 

2 • ~~ 4 

./ 
,/ 

GARNE'1' 

Chanqed 
in hlle 

LAVENDER 

2.75 

a) Wool I) • 29 2.4 - I" w. 3.15 3.29 
" 

b) Cotton -1 .0·1 3.3~ 3.19 2.42 

Means Hnd(!r~'corcd IJY Sdllle line are not statistically 
.I( 

signi'£{cdnt at one percent level. 
~- ........ 

As indicdted in ldble J, cun~iderable chdn~e in colour had 

taken pldce in ordngt~' by washinq. The .Ed i r: 'co lour fas tnes5 

property of ordWJe t.ut wdstdn<J may De due to insolubility of 

bixin in water. With regard to colour staining, orange colour 

had 5hown mintmurll stainin,] 011 ddjar.t~nt cotton and woo] fabrics. 

The staining of wool W.IS comparatively less than that of rottan 
/' 

1n case of orange colour. 

The wash tastness of blue was fairly good with 2.24 

ratlng. 'l'his may t.)l,~ due to excellent wash fastness property of 

vat dye. In bllH' elllutd l.he ::;ldinill'J Ull wool "JdS more than that 

• 
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of cotton. So it WdS evident thdt woo] had greater affinity for 

blue colour. 

rfhe garnet colour hdd changed to brown by washing. The 

change in hu e may be du e to oxidation of dye 1.n hot water. The 

garnet colour wh i c h Il dd t.urne d brown by 5ubjecting to washing 
a 

test number : 1 at 10 C d~ pe r UIS speciiicdtions was found to be 

colour fdSt to l.::lI.wd<.:: ri!1 'J <'it t: OOlil t mper::d tu l:e . Since all the 

coloured ic.Jbr..ics .. .u: ~ t l: C· Ullllllt: flt1t.: U Lu \"d~, l1 dt l:OQ m t e ll\l:l e rdture even 

the 9 a r ne t co lo U red n IJ eLi: ; l: J . Tit e c t) lou r :::i t..J i n i n IJ n wool and 

cotto n Wcl S almosL (jlld 1 . 

As seen fr.om t.I1 t~ dDOVl! t. a bl e , l a v t~ lider colour showed 

noticeaDle chcln\)1.! iii wd::.hiJlCj. With r e g .. Hd ll .. colt lr s taining 

vl.sible a nd In.lrk ed S Ld illil1(J ~" l-t~3 1 0 \11"1<.:\ on wool and cot ton 

respect lvl!ly. 

As orange~ blu e and lavender co lours had shown fair 
o 

resistance to wa s hing (;It. 40 C a nd garnet at room temperature all 

the four colours Cdn b e u:;; t!d tor !S..a.L~.mkdU fabr ic s . 

One way andlys i s of val:" l a nce was used to find whether 

there is any significant difference be tween lhe colours . As the 

garnet colour hact c h~nq ed il ~ hue, it was excluded and other 

three colour s namely oIdngc, blue and l avender wer e comp~red • 

• 
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TABLE - 2 

ANALYSIS OF VAHIAN CJ.:: FOR WAS HING 'rE S 't' 'fO COLOUR CHANGE 

Sources 

Between 
Colours 

Within 
Colour s 

Total 

d.f 

2 

1 2 

14 

s . s m. s . s 

0.717 0. 3 585 

1.,,;)U7 0 .J2 87 

--------------------------

NS Nut si qniflcdnt 

F (ca 1 ) 

2 . 052 Ns. 

in no s igniti cd nt dlLl (~rL: 11 ,'t! t)I!L Wee ll til e tlne e c ulour s . From the 

data presented in ld~le 1 it c~n be observed that all thre e 

colours n~mely ordnge , bl ue and l - ve nder were equ lly good. 

Inspite of the r aw mdterial being the same for garnet and 

lavender, wa s h fa s tness exhibited by lavender colour can be 

attlbuted to aluminium ac e tate which wa ~ used as a mord ant . 

The analys i s of varia nce tables with rega r d to colour 

staining on wool and c utLoll fabric s ar pr ese nted In table 

· 3 and 4. 

• 
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'l' AI:JLE - 3 

ANALYSIS OF VARIAN CE ~OH WAS HING 'I'ES 'f 'ro COLOUR STAIN I NG ON WOO L 

So urces 

Betwe en co l our s 

Wi t h in co lou rs 

Total 

d . f 5 . S m. s.s F (ca 1) 

3 8.6 2 2 . 87 3 

85 . 25 
lG 0. 5 4 0. 03 37 

1 9 

* '/( s i qn ifi cJ nt a t o ne pe rc e nt l e vel 

Cr ili ccl l d j i t ~re nce ( C .D .) = 0. 2 46 

'fABL8 - 4 

* * 

ANALY S IS OF VARI ANCe: FOR ~JAS II I NG TES'!' TO COLOUR STAI NI NG 

ON COTrO N 

'-_" ---.'_. _ .. __ .. _-----------_ .. _--_._----------
Sources d . I: 5 . S m. s . s F (ca l) 

-----------------------
Betwee n col our s 3 9 . 632 3 . 21 0 

* * 
10 .993 

Wl th i n colo ur 16 4 . 675 0 . 292 

To t al 19 

* * S'g rd f i ca n t a t o ne pe r ce nt le ve l. 

C .D . 0 . 72 5 

• 
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From the table 3 and 4 it is e vident tha t there wa s 

significant difter t ncc between fOUl colours with respect to 

colour sta ining on woul d nd cotton respectively. Referring to 

table 1 it can 11' noti ced thdt ther e was little diffet~nce 

between gdrnet dnd l a vellder. Hence it can be . concluded that 

there was no significa nt djffere nce between garnet and lavender 

with regard to co l our ::; Ld \.ning 01) wool and cotton. Similarity 

between garnet and lave nd e r ma y be perhaps due to use of same raw 

material for both. With re spec t to colour staining on cotton, 

there waH also no ~iY lllfl cd nL difference between orange and blue . 

4.1. 2 COLOUH FASTNE:J~) '1' 0 SUN LIGH'l' : 

The result s obt.dirJed tor sunliCjht test were tested by one 

wa y analysis of var i anc e , Anal ysi s of va riance t a bl es for colour 

change on exposure to sun li ght for orange , b l ue, garnet and 

lavender age given in t dbles 5 , 6, 7 a nd B re s pectively. 

TABLE - 5 

ANALYSIS OF VARI ANCE FOR COr.OUR CHANGE OF ORANGE TO SUNLIGHT 

,-----~------------.-

Source d . f 

----------_._-------_._-
Between hours of 
exposure 

Withln hour s of 
exposure 

'rota I 

5 

29 

:5 . S m.s . s 

3D .S 7.7 

':l .7 O. 23 '7 5 

* * Slgnitlca rtt: at one per cent level . 

.. 

F(cal) 

;.; * 
32 .4 5 
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r; . Er'"~'17I""'T 'IF SUNT,Ir; m o I 0 GE COLOUR 

Mean of ,(~ an of 'Mean of Mean 0 Mean of 
C.D. S haur:s of. 16 haur:s of 24 hour:s of. 2 hours of. a hours 

Value exposure E'? .. O:::iUye ex asure ex osure of 
ex o.:>ure 

0,(."3 2 7 
.., , 2. 1.8 1.6 ~ • 1 

Medns under scor~J by the same l:ne drc 

.,. '" E:'rcent eve 

As indicated in ~.1~'P. I) t ere was si nificant differl:; .C~ 

in colour change betwee:: d: fferent hours 0:: ex' o...::ure to sun:!.':_( It . 

. ,('en from table 5 A it was evi ent that oran e colour a 

un er']one not iceablr. chang p dur in f ir::::;t 8 hours of ex osure to 

sun '-' .';pu.J '1re "': '1C change in c:o ... our 

of orange was , d .• ,'" Lhe '· .. r '-'~.J.. ... erence 

every ~~ i g ' lt. 10ur5 wa~J 0.3 a:Hl less. Significant c1i:: r 2If'nce wa:3 

see n bet we e n 8 an 2 t, 1, J U r s 0 f ex 0 s u:r e I r dIlL: (\ I cur:::, of 

ey osure to sunlight. 

-':0' )u:: tid exh ' o ,,;c lour £d:3tness 

sunli ht. s co O'H to :::', UT, ~ 1.., an In ) 'tan 

. r i i e ria to') (' C J n , : c1 (,' [v r t ~ .'. :; : :::. {' - LG!TIeL)tic US~ , or:ange 

1 ' ~ co ... our 1., imi+:e or'~:i ::0. ~ . 



T A£l LT'; . G 

ANALYS I S OF VAI<I ANCC: FOR COLOUH cHANGE OF BLUe: COLOU[{ 

ON EXPOSUR E TO SUNLIGHT 

Sources d.t 5 . 5 m. s . s F(cal ) 

Between hOUI: s 

of: expos ure 5 .16.141. 3.228 

* * 
12.709 

Within hours 
at exposure 24 6 .098 0.254 

'1'0 td 1 29 

* * Signilicant at one per ce nt level. 

6. A }!;l"FECT OF SlJNLIGII'r ON BLUE C LOUR 

------_._-_._ ._ .. _ -. 
Mea n of 11 t~t.i n 01 Mea n of: Mean at Mean of 

C.D. a h o ur s of it; hour :, ut 
Value exposur l ! x p o: , I I I t ' 

'2'1 ll o ut :.3 at 
exp0 5 Ur. C 

32 hour s 
exposur.e 

of 40 hours of 
exposure 

- ------_-- - -_._--------
0.566 4 . 7 '1. 3 3.5 3 . 2 3 

He ' ns und er s cor ed by sa int! line are not !:)tat l st lcally 

s ignifi cant aL ~ V ~ Icc nt le vel. 

From the a bove table it ca n be noticed that th e re was 

significant dif ference in colour charlge be tween different hours 

of exposure to s unlight. Between 8 a nd 40 hours of exposure to 

sunlight , the change in colour. Wd ~j gradual , ranging from 

• 
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negligeable chanqe to siqnificanl change. Maximum change in 

colour hall taken place t.>t.~lWf~en 16 to 24 lours of Hxpo5ure Lo 

As there W,e..> liD :.;iqniticdlll Cllfference between 24 

hOllIS clnd 40 hours ot exp(J~:iUr(~, i t Wd~j elf·u that after 24 hours 

of exposure to :3ullli':lhL llll:~ degradation in colour was reduced 

markedly. 1 t Cdll b(~ concluded th .. tt: blue colour had good 

r: e s 1 s tan eel ° ~; u II 1 i. 'J II L . ::;inc:e Lhe blue colour exhibited good 

res bitance to surd i qlil , i t i ~i r t! c a IIlllIe n d edt () r all v u. Lie t y of 

_' I :. ". 

• _ : *~ _'_.: ~ .. 

'j' AULc: .. '/ 
-.. J .. , . 

ANAL 'is I S OF V !\id ANl.~E FOH COLOUH CIIANGE OF GARNl!:T ON 

Sources 

Between hours 
of exposure 

Within hours 
of exposure 

Total 

'. --;-." 

EXPOSURE TO SUNLIGHT 
-;. I ~ ~I • ._ 

d, I. fi • S In. S. 5 l·'(eal) 

--------- .•... --.-.---- -----
L. 

2] . '/7 4.354 

: ~.~ t '* 1r 
12.91 

24 Ii. 1 0.337 
'.' .. ~~. 

..... 

29 

'Ie '}( :;i'Jlli1.1C..inl clt une percent level. 

" 

• 
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7 . A El,'FEC'l' OF' .sUNL 1 GH'I' ON GA.R NE'l' COLOU R . 

Mea n o f l'tedo I f Mect o of Mea n o f Meao of 
C. D. 8 hour s of 16 huur :3 of 24 hours of 32 hou rs of 40 hour s o f 

Value exposut:e expu~)ure expos ure exp os ure e xpOSUl: e 

0.7 5 6 4.6 3.B 3 . 5 2 . 9 2 . 6 

Me <.lns u ll cl er by l li e ts dl(le line a re not 

sta tisti cdl ly ~;i(Jllif ica ot a t 5 pe r ce nt l e vel. 

J..'rom th e !.)tc.it.i~liC:.ll ,.HlCilysis i t WdS f ound t hat t here W s 

slgnifi c n t dlfE ert.! nce oetWt!e n d lffere nt hou rs of expos ur e to 

s un light for col our chd ll '::l ~ with rega rd to ga rne t . The colour 

cha nge between 8 huu rs a nd 40 hour s of expo s ure to s unligh t 

r a nged from negligedble c ha oye to ma rk e d chang e . F'ro In t he tab l e 

7 .A it wa ::; ev id e n t thdt mdxirullm c ha nge i n c olour ha d occur e d 

bet wee n 8 a nd 1 6 huu[ s uf expos ure dnd mi nimum be twe en 32 and 40 

hour s o f ex~os ur·. i t can be co nc luded t ha t 9 rne t 

c olou r ha d fal r r e::; lst.allce e ve n after 40 hours of e xposure to 

s unlight. The qood colour fas tneHs to sunlig ht e xhibited by 

ga rnet m(jy be a tt ribu l. ed to add i t i on o f c opper sulphate in t he 

dye b th , ' a s copper ~~ u l[)h,lte i s u sed as an after: t r e atme n t t o 

improve lig ht fa s tnes~ of direc t dyes . 



'r A ULE - 8 

ANALYS I S OF VAR J AN CC: FOH COLO UR CJ IANC8 OF LAVEN DER 

ON EXPU~UHE '1' 0 SUNLrlCH'l' 

Source d . f 5 . 5 m. 5 . s F( ca l) 

Be tween hours 
of exp() s ure ~ Ifl . 3 7 5 3 . 2 7 5 

* * 
21 .252 

Within hour s 
of expos ur e 24 3 .7 0.1541 

Total 29 

'*"/( Sic]lliti c ....:Int a t one percent l e vel. 

B. A l!:l"FEC ,], CW S UNL 1. GII 'l' ON LAVENDER COl. OUR 

-- -- - _,_. __ .p--- .-
Mean ot 1-lt!cH l 0 1 Mea n of Mea n of Mean of 

C.D. a hour s of 1 f.) h o ur :j ut 24 hour s of 32 hours of 40 hours of 
v lue exposure eX[)()!:> IH C t!xpos ur e e xposure exposure 

0.511 4.6 J.B 3 .6 3.2 3.2 
- - - - -. - - - - p~ - - - - -- ----- - --- - - -

Mea ns under s c ol e d by sa me line are not 5tat i~tically. 

5ig niJ: i c a nt <.It 5 [ II ' c e nt 1 v e l. 

F'rom the a n.·dy,:il ~ (J! var: ianc e tab l e for colour change of 

lave nder , it wa s s~t:!n Lh....lt there wa s si gnificant diff er.e nce 

betwee n differ e nt hour s f ex po s ure to s unlight. From the 



table a.A i t Wd. S c l edI th...t t 'o l o u r c hd ng e was minimum d t 8 hours , 

s li ghtl y c ha ng e d d t 16 a nd 24 hours of e xpos ur e , noticeable 

cha ng e at 32 hour s a nd 40 hours o f expos ure t o sunlight. As the 

lYid x i lOUm di ff ' rt! Il CL: uf. O. ti ll w...t o ll o Le d l.lL:Lwce n lIl t! d l1 ti of a hours a nd 

16 hou rs of e x po ~ u r:e Lo s un lig h t , i t was e v ide n t t ha t grea t er 

c hange in c olou r hd d oc cur e d be t ween thls period. Th e re was no 

c hange be twee n 3 2 ho ur s d n d 40 h OU I:::; of expos ure to s unl i ght. 

The go od colou r fas tness pro pe rt y o f l a ve nd e r ma y be due to use 

co ppe r s u lpha t e wh l c h i :Oi used for a ft e r t r ea t me n t to improve 

lig ht f as t ness proper l y o f dir ec t dyes . 

The f ol l owill'J Llble q ives the di ffere nce be twe e n the fo ur 

c olo urs ora nge , bl ue , gar ne t a nd l a ve nde r on e xpos ing to 

s un li qh t. 

'l'ABLE -- 9 

ANAL YS I S ( )lo' VA!UANCI'; }o'OH COM P J\lU~;oN I3 E'l'WEEN COLOURS 

Sour ces 

BI: t wee n 
co l ours 

With i n 
Co lo urs 

To t a l 

* * 

UN !'; XPU!J U l~E '1'0 SUNLIGWr. 

d. t s . s m. s . s F (ca l) 

3 229 . 4 76 . 5 4 

* * 
7 . 341 

] ) 1 [, 6 . 13 10 .4 25 

1 9 

-----_--_ .. _-----_._----_. __ ._--------------
S I.':}fll L i c..t nt ..tL one pt:rce nt I t! ve l . 
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9. A COMfAR ISON BE TWEEN COLOURS AFTER EXPOSING 

TO SUNL I GH'l'. 

C.D.Va lue La vendl! r Blue Car ne t Orange 

4.32 19.1 113 . 5 17 . 1 10.6 

Mea ns under ~,cor(.!cl ly Sdll\e lint:! are not !:i t a ti s tical l y 

s ignl.tl cd ll t dt. 5 perce nt Ill vl~l. 

From the stati:.;ttc"Jl iHIEdys is i t was found tha t t he re was 

signif i cant diff erence be l: wde n four colours a ft e r exposing to 

s unlight for 40 hour !:) . 1"rolll the table 9.A it was indicate d that 

there w S significant difference betw(~e n ora ng e a nd othe r thre e 

co lours namely blU e , Idvend er a nd gar ne t. It was evident that 

orange c nnol b e cOHlpdr t:! d wi.t h the ot her thr. ee colo urs with 

res pe c t to fa 5 t n e ss t. 0 !j lHl] i jilt: . With regrtrd to blue, lavender 

and garnet colour, t11 ~ r e WdS not much difference in me an scores. 

Out of the [o ur col uur~ , L1V~ l ld e r was more resistant a sunlight 

followed by blue, g ar net and orange. 

4.1. 3 COLOUR FA . TNESS TO CROCK ING 

'J'h e Uledn da ta t u r cu lour t as tness to c rock 1 ng i s presen ted 

in table 10. 



'1'AfJLE - 10 

EFFECT OF CROCKI NG 

------------------_----------------- ------
C.D. Val ue La Vl-: nd ~ r: Blue Garnet 

0.25 9 4. 5 4 4.1 8 3. 1 8 3.16 

He a ns u nd~r ~c or ed by sa me line are not stat istically 

s ignifl c.J nt at ~j [lerct~ nt l e ve l. 

As s hown in table 1 0 lave nder and orange hav e excellent 

fa s tne ss to crocking. 'l' he colo ur tr.ansf e rence of l a ve nder on to 

the whit e lfla ter ial Hta y be du e to the 10s5 of supe rfluous dye. 

Howe ver blue a nd yarnct co l ours we re re s i stant to croc king with 

the mean canks of 3.Ul dUct 3 .Ui r es pect ively ind icating good 

colour fastnes s to c rocki ng . 

As dll th e fOUl colours name ly orange , blue , garnet an 

lavender had ~ hown good resistance to crocking , all these co lour s 

can be used for Kal amkari work. 

Source 

Betwee n 
colours 

Within 
Colours 

'l'AOLE - 11 

ANALYSIS OF VARIANCE FOR COMPARISON BETWEEN CO LOURS 
FOR FASTNESS TO CROCKING 

d.f s . s m.s.s F(cal ) 

3 7.9" 2.~5 

16 0. 56 0 .0 3 5 75.71 

* 'Ie Sig(dLicdnt at One pe rcent level. 

'* * 
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4.1. 4 COLO UR FASTN~ S S TO PERSPIRATION : 

'l'he da ta p €:: rla i nillg to cid i c pe rspirat ion a nd alkaline 

per s piration ace prese nt ed in the table 12 a nd 13 respectlvely. 

'fABLE - 12 

EFFE CT OF ACID PERSPIRATION 

PHOPER'r¥ COLOUR 

OR ANG ~ BLUE GARNET LAVENDER 

Colour Change 3.2 4 . 35 1.4 0 

Colour stai ning 

( a ) Wool 4 .2 4 . 65 2.7 4.3 

(b 1 Cotton 4. 55 3 . 9 4.3 4.2 

As seen frolll Lh c La ui e 1 2 or a ng e colour s howed not iceable 

change in colour bu t t h e stc . .tining on wool and cotton was 

neg ligeab l e . Wit h r e(prd La ora nge the stai ning on wool wa s more 

than that of cott on. 

B1 ue co lo ur ~a nlpl t! s ho we d 1111 n imum co lour c hange I wi th the 

rating of 4.35. with r es pect t o colour stai n ing si gnifi ca n t 

dlfferenc was obs e rve d be twe en wool nd cotton. 'I' he colour 

staining was l ess on wo o l t ha n on cotton. 

Major colo ur chcl nge was seen in garnet wi th 1.4 mea n 

rating r epr ese nting poor c olour fast ne ss . The colour staining 

was more on wo ol t h~ n on c ot t on. The lavender colour showed 
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complete colour los s . Ins pite of complete colour loss, stai n ing 

on wool and cotton wa s lleglige ble. 

However it wa s found that: for culou:c change blue colour 

wa s ~or e resistant Lo d c idic perspiration followed by orange, 

garnet and lavend e r. With re s pect to stalni ng on wool blue 

ranked first followe d by Idvender , orange and garnet . With 

reg a r d to S taL Il i 11 yo, 1 C I) t tOil 0 r d n g era n ked fIr s t fall owed by 

garnet, lavender and blue . 

TABLE - 13 

EFFECT OF ALKALINE PERSPIRATION 

PROPER'l''i Values in rating 

ORANGE BLUE GARNET LAVENDER 

Colour change 2 . 4 4.35 1 . 4 a 

cIJ}.our stai ning 

(a) Wool 4.3 3 . 9 4.35 4.5 

( b) Cotton 4 • 3 4.65 2 .7 4.8 

Orange colour on s ubjecting to alkaline perspiration test 

showed noticeable col our cha ng e with mean rating of 2.4. Inspite 

of major change in colour s l ig ht staining was seen on cotton and 

wool. It was inte r e sting to note that colour discharged from the 

test sample did not show any affinity to cotton and wool. . 
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Blue colour showed minimum colour chan~e with the rating 

of 4.35 indicating good resistance to alkaline perspiration. The 

staining was more on wool than on cotton. _. 

Garnet exhibiLed tair colour change with the rating of 

1 . 4 . With respect to colour staining significant difference was 

noted between stainin'J on wool and cotton, with maximum staining 

on cotton and minill\Ul1I on wool . 

......... , 
'-.-_ ---=._. 

Lavender had lo::>t its colour completely indicating poor 

colour fastness to dlh~line perspiration. Inspite of complete 

colour 105s, no ~jtdiTiin(.l WdS ~';een on adjacent fabrics namely wool 

and cattail. 
.. , 

.' . 

".1 Bixin and brasilien the colour components of orange, 

garnet and lavt~nder dlc readily lJoluble in alkaline solution. 

The colour loss ot orange, garnet and lavender can probably be 

attributed to the ~olul>ility of bixin and brasilien in alkaline 

solution. 

With res~ccL of colour chdnye dS indicdled in t~ble 13 
.1 ~'.";:":'::""'_'''' 

blue colour WdS nillre colour fast to alkaline perspiration. 

1'here was n~rked difference between the four colours with blue 

ranking fic::)t, followed by ot'dn<Je, <Jar-net dnd ldvender. With 

regard to colour stailling on wool not much difference was seen 

between all the colours, lavender ranking first followed by 

garnet, orange an blue. With respect to staining on cotton 
. -~ ;-){; i 

lavender w~s placed first followed by blue, orange and garnet . 

• 

. ... ,_ . 
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Since blue and ordnye colours dre fast to bolh acid and alkaline 

persptration, t!\e;je C,H\ lJe u::;ed tor dll ~dl~mkdr\. work. The 

other two colours ncttn~ly g,.lrnet and !.l\/ender. can be used for wall 

panels, bedsheels dnd they are less resistant to perspiration. 

4.1.5 COLOUR F M)TNE~:i S TO PRE::;S 1 NG 

Ttle followjng tduh! 14 shows t.he difference lJetween 

Immed 1.1 te press i nt] cHid 4 hours after dr y press tng . For this 

purpose paired Ott lest was used. 

'l'AULE - 14 

Eli'FECT OF DRY PRESSING ON COLOUR CHANGF AND COLOUR STAINING 

'tt Calculated Value 
COl.OURS 

Colour change Colour staining 
-.---- -

N<' .) Ns 
Orange 1 1 

Ns No 
Blue 0 0 

Nti Ns 
Garnet 0 0 

Ns • ..._o(_ .... -~.:1-.- ~. ~r .. _.~-

Lavender Change in hue 1 

Not Siqnif1cant 

'\: ','-1- From the statistical analysis it WdS found that there WdS 
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no significant ditference in colour chdnge and colour staining 

between immediate dfl(j aft.er 4 hours of dry pressing with regard 

to orange, blue and garnet. In case of lavender, on pressing the 

changes in hue relTldined as such. The change in hue of lavender 
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may be due to volatalt sdt ton of the dye. It can be concluded 

that orange , blue and garne t can be used for all varieties of 

Kalamkari fabrics for which cons tant pressing is needed. Even 

if there 1 s no 5 ta ini ng on cotton, lavender is not recommended 

as there was change in hue. 

TABLE - 15 

COMPARISON BETWEE N COLOURS FOR DRY PRESSING. 

Values in rating 
PROPERTY - - -- -- --------------------- - -- ---------

Ord nge Blue Gar ne t Lavender 

Colour change 

(a) Immediate <1.8 5 5 Change in hue 

(b) After 4 hour s 
of pressing 5 5 5 

Colour sta ining 

(a) Imrned iate <1.8 5 5 4.8 

( b) Aft er 4 hour:..) 
of pre ss ing 5 5 5 4.9 

'l'he findin gs wi.lh r e gar d to c omparison between four 

colours for dry pr e~s ing s howe d that there was no significant 

difference in colour chdng e in orange , blue and garnet. Hence it 

can be concluded that ef fect of dry pressi ng was minimum on all 

the colours with the excep tion of lave nder . 'I'hough there was no 

significant diffe.r e nce in s t ai ning among the four colours, small 

• 



52 

degree of stai ning was see n in lavender even after 4 urs of dry 

pressing. 

The values at p~i re d at ' test regarding the effect of damp 

pressing on colour change dnd colour stai ning are presented in 

table 16. 

'j'ABLE - 16 

EFFECT OF DAMP PRESSING ON COLOUR CHANGE 

ANU COLOUR STAINING 

°t' Calculated value 
Colours 

Colour Change Colour staining 

Ns Ns 
Ordnge 1.891 0 

Nt> Ns 
Blue 0 0 

Ns Ns 
G rnet 1 .639 1. 30 4 

Ns 
Lavender Hu e c ha nged 1. 639 

Ns ::: Not Significant. 

The context of the table revea led that there was no 

significant differ e nce in colour change and colour staining 

between immediate and after fo ur ho urs of damp pressing with 

ora nge , blue and garnet, wh e re as for lavend e r even with damp 

pressing the hue was compl e tely change d. 
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TABLE - 17 

COHPAHI SON BETWEEN COLOURS FOH DAMP PRESSING 

Va lues in rating 
PROPERTY ------------ -- -------------- -------- --

ORANGE BLUE GARNET LAVENDER 

Colo ur chang e 

( 1) Immediate <1.3 5 -1.8 Change in hue 

( 2 ) After 4 Hour s 
of pre::;sing 5 5 5 

Colour Stalning 

( 1 ) Immediate 5 5 4,3 4.7 

( 2 ) After 
'* 

Hour s 
of press ing 5 5 4.9 4.9 

As indi cated 1n tdblE:! 17, blue colour was tound to have 

excellent colour f st ne~5 to damp pres s ing. The Orange and garnet 

COlOUlu s howe d noLi cl~o I Jll: C h dn<.Jl! in c oluur immed iate ly after damp 

pressing, but they reqdined Lts original colour after 4 hours of 

pressing. With re ::;pect to lavendE:!r, the hue had changed to 

pinkish purp le . ill i..JUlh Cd::3t! ::i at immediate and after 4 hours of 

damp pressi ng. With regard to colour s taining no s taining was 

observed tn orange and blue . Noti ceable stai ning wa s seen in 

garnet and 1avendE:!r but stdining had reduced its intensity after 

4 hours. Blue colour Wd S rdnk d fir s t followe d by garnet , orange 

nd lavender for colour fastness to damp pr ess ing. 



4.1. 6 ASSESSMEN'i' OF UVEHALL EF'F'ICIENC'l OF FOUH COLOURS 

One w y ana]ys i ~ was u~ed to comp~re the colours for 

overall efficiency. 

TABLE - 1.8 

ANALYSIS OF VARIAN CE - COMPARISON BETWEEN COLO UR S 

FOR OVERALL EF~ICIENCY TO COLOUR FASTNESS 

Sources 5 . 5 m. s.s 

Between Colours J 2008 .71 66 9.57 

Within Colour8 16 1~3.63 9 . 60 

Tot 1 19 

18. A 

* * Slynltlcant at one percent level. 

OVEHALL EFlo'LCJENCY OF' COLOUR FASTNESS 

O~ ~OUR COLOURS 

F( ca l) 

69 .75 

C.D . Value I!Hue Ocange Gd rnet Lavender 
- -------- -------_._--_. 

4 . 3 96 . 434 8'1.342 82 .080 68.642 

* * 

From the above t d bl es it is concluded that there was 

signi ficant dif ference bL!tween a ll the colours in over all 

eff iciency with b lu e rdn k lns first foll owe d by orange, garnet and 

lavender . 
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The Kal lllk arl induutr y is the mo s t a ncient industry in 

South lnd i , espec ially Hasulipatna m and Srikalahasti of 

Prades h are famQ u ~ for ~dlamkari art . The Kalamkari i s 

made up of two wor ds !S2JI!!!l Inea nin9 pe n and Kat i meaning work. At 

Kal a has ti compl ete work is done with kal a m only but at 

Ma s ulipatna m wood en bl ocks are used for painting the outlines. 

The c olou r s us~d in Kala mkari are from nat ural sources. 

When natural dyes are u ~ed t he re i s limitation in variety of 

colour and br igh t ness. Hence t hi s s tudy was und e r take n with 

the fo llowi ng obje c tives . 

1. To develop fou r new vegetab l e dyes wh ic h are not being · used 

for Ka lamkar i_ paint illC; at prese nt. 

2. To assess t he co l uur idst n CtlS property of the developed dyes 

to Washing , Sunli ght , Persp iration, Crocking, and Pressing. 

For the pr~s 0 1 g t udyorange , blue , gar net and lavender 

colours were se l (~ t - t! d. The four 'o l ours namely orange from Bixa 

orellana,blue from Indi gofera tinc tori a , garnet and lavender from 

Caesal p i nia sappa n were de ve loped by se ries of expe rime nts. The 

developed co l our s were upp li e d to th e bl eac hed mate rjal with a 

brus h. The colour e d m- teria l s were treated with a lum as a 

mordan t. The colour fast ness proper t y of the d e veloped dye s to 
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wdshing, sunlight , [)er ::>p irdtion, crocking and pressing were 

assessed. 

The important finding s of the present st udy are as 

follows: 
a 

1. The result s of wd s hl.ng test l a und ered at 40 C sho we d fair 

r es istance to colour c lldnye with orange, blue, and lave nder 

where as garnet colour WdS found to have better wash fastne ss 

when laundered only roo m temperature . The colour 

transference on woo) WJS more than that of cotton with 

exception of blue d nd gdrncl . With r Ispect to colour transference 

on wool, orange was f0und to be superior followed by lavender, 

garnet nd blue. Ho \~eve r wit h regard to colour transfe r e nce 

on cotto n, ordnge w 5 rank e d be tter followed by blue , garnet and 

lavender . 

2 . Whl!n th. ~ l) :111" \ , ~j were ~, ubjected to s unlight test blue, 

gar.net a nd lavender' L' ' lo ur s sho wed good fastness to sunligh t · 

where a s orange Wd::; found to be fairly resistant . Whe n four 

colo urs were compared it was found thdt lavender w s resistant to 

s unli ght followed by b1Ut; , ~l ar: net a nd o ra nge. 

3. Ac id persplraLio Cl test prov(~ d that blue had good 

res l.s tdnce to colour Chull Dlu(~ alia oranye Il'-lve .s hown ve ry 

little colour transfer e nce . II cott on a nd wool respectively. 

4. From the colour resist noe to alka line per s piration test 

1t IS f ( und hat blll t~ IIdu tH! L ' e( re~;i :J t · net! to colo ur change. 
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Insplte of 

trans f erence 

complete 

on wool 

c olour lo s-s 

dnd cotton, 

with re spect to colour 

l a ve nder was found to be 

equally good. 

5. With r egdrd to coluur fastnes s to crocking lave nder 

ranked first followe d by o r a nge , blue and garnet . 

6. The finding s o t d r y a nd damp pressing showed lhat all the 

co lour s had neglig~a bl e r d te of colo ur change and colour 

tran5ference , with Lit ( ~ x c e }.JLi(}n of ld\l e nder in whi ch the hue was 

c ha nged . 

7 . Regardiny th e o v era ll fficiency of four co lour s , blue 

was ranked first toLlowe d by orange , garnet a nd lavender. 

To concl ud e the bllle colour ranked first i n overall 

efUcie ncy with f.dlr e::. l ::. lall c e to wd::i hing, s unlight, crocking, 

perspiration and pr e ::; s iIl Y. 

Ka l amkari wOl:k. Th ou g h 

efficiency with ref e r e nce 

Hence it ca n be wi de ly used for all 

o r ange ranked second in overall 

to colour: fastness , it had poor 

fastness to s unlight . Since the coloured fabrics are expected to 

dry under: shade, orang e colour: can also be used t o r: kalamka r i 

wor k. Gdt ne t and l a ve nde r: c olours had almost similar colour 

fastness c haracte ri s ticu with the exception of pres s ing in whi c h 

lavender had c ha ng e d it s hu e . S ince l a vende r and garnet had poor 

resistence t o p t ·t ~ l)ir<lt:io n 

Ka lamkarl wall p~nels. 

t hcHe colours can be used tor 
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_-
I MPL I CATION:;; OF Till!; S'l'UlJ Y ..... ~. 

As the raw In<lleridl~ used for preparing this colours are 

easily aVclllable dmi lhe metllud of preparation is 5imple, these 

co lours can be eas i ly dcvtd ope,d by the Kd lamk ar i ar tis ts • The 

weaver's l:;ervice cellter C<.tl) d:..i;.;)ist the artb;t~ in developing the 

above developed dyeb. With the addilion of four new colours, the 
-~.}-- . 

colour range is increased there by adding variety dnd interest to 

existing Kalamkari fabrics. 
, , 

SUGGESTIONS fOR ~URTHER STUDY 

1. As the KdL.l!,\.L~drj_ is done on both cotton and silk f.abrics 

the develop(~d dyes namely orange, blue, gdrnet and lavender can 

be tried on silk al:..io. , 1. " - :) , 

2. Some more COloUlS can be developed and tested for its 

colour fastness property. 

";7" 
',.;., 

L r. 

• 

,- " .' 
-~'. I 

'\ 
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