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r.w.i.r.('! last few 7Mb CDttm!iIc bas teet'! eaten.wI!' Qed 

as a pSlot en!lt!a1 !D pca1ay neeud'1 for eben ."era1:ion 

!rl~erwl (3 to • O£!lentlCD »eJ: year) ana m1r.!nnn fleer .. ee 

nqal~. CUdl!e elso oa~ pcpu1adty _ ~e-l:ir<1 

fot! ita &!ltc!cu. low ea101'le hid1 prcte1rl meat. Attert1cm 

ef 'tbe tJ.'l!efers 'e d\erefere dzew to t'hle fleld. for aevelep~ 

8J'1 eecmcm1e meat-tJ1)e quail bleed. 

file ad.enee of the cenettea of !lcat111(' tcr!y eells, 1Pn' ... 

matcr~o ari! ~ mer be ut1lUetl u ~ tocle fer 

detemn1fl(J the ~et1e d1ataneea t:etwen tbe dlfferertt ~ 

tie ~lDlp. avatleb10 ~dl lc turl "Jill he ut.f.1BeC! fer l1ea1C'n­

tile &fiennt bftcdlrlu ~ 

1 

• • 

DP,us. [1. [llJ!S'DL.qorJJ 9 1•1, 

The ~ of t!'!e oenet1e con­

tlCl en ~ ~ of oauetea armed ea WCeftt!t1C:s of C'amete.­

vee fint boD'la tr ~ ill 1961 ~ a1r.ee then ...... 81 tttudiea 

have ctmflanea ebat tbe pher:totJPJ.e charaetedeUea Of "atli!tea 

an mfltteneed by 1tbe oenet!e. of irltl1vidua1 &em ~eh they 

mee. studies em the ~e of ~te. i. most1r ecr.1~1I:t«! 

t:o melee and ~~ l.l~t1e to ftl!talch 

ceettee of bleed celie I ~ like 8Pf>J:matc:rea. 

ere also fEee ftoatl.r.u ~ cells, the chanical ccr.atit.uents of 

blOOfl ·8l'!d .. 1Jl81 plaea tdnr a1m11ar. !~i)l:e owr ~cyUs 



can te east1)' ebtaJ.ned tn al:1meanee. Perce tbe (!r':lrt!ca cf 

tlC»2 eel!. nf.\7 s!m1lar~y «me r:erc cats.i!y !-e ~!o1t.ed !f! 

d.t~t1cr. eal,-d.!::. 

2 

ctuflee cf the ~ e£fects or. the ~etype of ey .. 

tlir0cyte8 of arJ.mele Ib-~ rcce~y tam~. ~t ~e 

var!CUlJ e~ attr1tl1'teS. tbe e!mEtls!mal character.t.stic's 

have l:E:~ ~o1ve1y SmlesUtsted for'V1!t'icus trenet1c and 

non..genetle Calees of vadat1ers. The preeer.t ~~): 18 Matllly 

eoncrmef. w1t.l'l tI'le t1ist"~1nat!cn of t.bree ltres t4 qaail (1'1. 

!:a an: 'llS' on ~be W!3 cf t1tmer.sJ..tral d"~d.et!c8 e~ ery­

~~3. 

1'aift CbJea cf the §t;1;tW '0 "'ma It'. I 

CeJ!d1c .U1at!m:e (CUe te ~cds or If.rte1J or atraiv.)in • 

tbe ('f~J.er.81 charaetmsUes of emeleautl ~ are 

of _lue 1ft detelmJl!tnr_ 

(a) if real (;er:ct!e wrl.atlor,s wat t:m~et! Un" in dtJ.ch 

tbeft U no v£-euol ~.ffettncc trt~ tlrde m: t1!~fue= 

(b) C1WJ:gcu:e of ~sun11y (f.J.f~ttr.t J:irt1.s of C!fferertt 

ltr:es.~ male auQ !t1!m1e !.r.respect1ve t./' :;,~ne~ 

Ce) r~ fer diffezctlt ~.~s of u 11ne ore ~et1ca11y ..,.,. 

£zan Cl!e eccther • 

• 





Ccmet1e ecm'tr:Ol of tl'le d1mIma1«me1 - morphcl~leal 

eheractedst.!ea of eqtlllroeyt.e ha. nee!ved ftry l!We atten­

Um except: in eue of sperm celie dt£re euch studtes are 

classed e~ etenetlce cf ~ •• (t-e""Y. 19SP.. 1970). 'l'be.se 

~..a1e8 have ectJ'Virlctr.Cll' fJtt..ewn ti".at. the dtmens1ena1 charao-

const!1:UUcm of the eatvtdual fI:aft dlteb they artee as well 

u ~ tencee of ~ ~ tbmeelws. 

In Hood the celIe en auspttded in Mocd pleana like 

spemeto20e-ffte flC8ttr!r cells !n eaniflal pluma. 

3 

Cht!!ljeal censt1tu~ of totb the Ncod end ~J.r.a1 

plaane ere \'eI.'Y e!ltnar (t:'tlkherjee atl'! ranesjee,19SO). ~~. • 

the ~.1ff .. ent t:ypes of ~lCOd cells, cr e~8 or red 

tl00d COJmUselee ere of vtUl1 kpcltanee sa they eany ~oen 

to ~..e ver!cue t:idUes of the body. The~.!r. 

mamnale ere r.cn-mc1eated, When ss 1r- avian epee1". (poult!:y. 

quail, Ttlrtcey, ~). 'It!eS'' ere nucleated. C'~ ~ r.c~ 

genet!c influences C!l tI'le cueleated ~. 1rt pcult1'y 

and IlCIn-nudeatec3 ~ in • f'ew e~a1!an tam arwnels 

bewe been stud1ed, lQ:ewt!lO \1Ork bee Jet. ben reported 1n 

;J esptmeoe 01011. 
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c~ (1972) studied the ~ette differences !rt quer.tJ.­

tat!ve cytcmoJ:tlholotical eb~stte8 of the uythrec::ytes 

of ecws em6 tuffeloea ~ I'ePCI!'ted f:bat: 'the ~ radius 

\!380 less !rl MIln'al'l blffaloes than in catUe. 

p8flt er.6 r'~jee (19?4) ftPOstetl e1~f'eant differ ... 

ErttS 1rl the eurfaee area of the a:ed bleed eells (SMtc) of 

Jafferead1, f.!ttn'att. ril! ar.d sw:tJ. bnede of tuffe1oea. 

O1ffeftlneeo between tulle wen (!hater than tboae t-etweer. 

tree6s. cody we1{tbt: t:ae fa1nd to influence t.be c~'st:tt'. TJ'l.e 

tnfl.tlt."r.C8 of eti8 0J'l CMtt' 8J:"em:e tel:e !~8!('1'.u!r.~. 

• • 
Pent end l\ft)ro (1m) ett!d!ed e~ccyte 81ft of tbe 

P.tr.s Of four treeds of sheep, c-ov1et r..rtno, r.b:ltt!!let., 

~a111. Cbokle. ~ Slttfoee area of ept1ea11y Pl'Cjeetctt m:y­

tbrceyte ~ ce8.l3tlred and analysed. 'rhey rcrpcrte6 that 

trcede of: sheep eontrJl"'Utet! les:!) than fcmr perce1'rt! (4r) ef 

total vanetten, wh!ch t:OS IlOt S!~!f1eant. vat!ct.lcn 1:eb~ 

r(r.lS ~ ~.ly ~f!eam: end contdtutal el:-out gr. cf t21e 

total verlai:1erls. 

r-~ebra et1 r-~jee (19~O' Cl::sc-&'Ved tfted dlff.en:nc::ec 

in ~ eurfaee area of the e~ cf catt;ar!, Jemt.1!U3pari, 

rl~ J:ecral, and tcete1 l:1:1eke • 
• 



~ d!ftC%ttlO]e tet\~ trced~ wttf!' ~.~~~ ttJa!'! t~at. due 

to b.ld:e t:.'"1tb!n t:r(~. ~~cyte eire 1r: Uthter heeetS 

(r~rt'ad. ene flad: Z:~a1) wu titter then t:eaW.f'.r t'nres 

(Feet-wet e.ne J emnntJjan) • 

r..eller. (1933) ct.t1dJ.ed the cell and nue1ear s1~e it: 

e.w~rf ma ~al h'ef:3D cf eh1cl\£n ari1 ~ 'that at hatch .. 

t;~ ~~rc cons1denbly ~!crer than tllr. ttt~.e e1! rcJrftnl s1£e. 

~M in a1fult t1rds. 1~.b and w1d~~ of ,,~ft.e of 

5 

dtza.'t'f h'ecl ~ le8~r tt:an tho!!e c! ron::a1 ~eds. I.~ 

t1x:rrfere drew a calcltlS!on that the dee of the treed bad no. • 

!~Uttce ~ tt:e dee of ~~e e~'1rceyU:s in aettlt frl.~. 

r~cbner (19!e) fout!d 0 corsidere'tle ~artat!on8 ~£:twf'm 

11 t-~cde c!! e.1el:cn. eo far ~~ e!ve of the f"'J'Yt'hnqt£ was 

amcemef!, h1C'h r.~~E) cerrelat1C!! ~~ ~ tcr.~t a~ 

el:!;thro~t(! tlfte. was a! eo ~d. !Te alro e~servt!d f±at 

e~~~c ~e of tl'-..e ycttn~r ~!r6.s t7eX'e eaudderat',!t '.ar­
ttt ~an t.~se of t:hc olee%' l:1ri'ls. 

I:1tocva (» SC) el!scrveC wror el!f'ht <1J.fferenee !r '1"..hc 

S!~C of 1±G (3J:!1tb.rccyte~ ar~ t'hJ!'fm r:u~eer. ~.s cf cl'lieken 

r.a:cl" Lro~S!'lS, L~ LCrl'!orns ar~ tanthmrs • 
• 



6 

t,uca!!J end "suez (1961) et!tt6l.ed the d1mene1oral d:arao­

tm.f!!t..'!.ce cf e~s &b three b:eeds of fCNl weh as 

,,~!t~ ler'hcm. rev t!q')sb!re. er.d cclmt'!b1en Pl~CU't.h F.oe~. erd 

~.;ea tha~ ~ lEf'1..{jt.b snt1 w1dtb of cyteplean are nucltts 

!f.! ~.!te le("hom fcw1s \iG1'e CCJ'laSeerel:ll, sn~d.1Er t~cn t.hese cf 

F~~ (1964) d:savee t.he treea e.tfferm:ee~ in 

~e cU.memd.one etJ et1n1t fet..;1". 

tl!k'hfzjce ~ s. C 1971) stIleJ.eO thr--~~e 

L~clear d!tlcns!crw of t!ey e1d ~!d!S of ~~. ~ 

~~e::J elrn1f1car.rt tUf!fettnCCs 1n mcle:u treaeth er~ 

meJ.ear area tet\."eUl tt-.!l ee..es. rma11("S' eJ.menetCT'J t]Pre •• 

1"'E!'01'tE:tl iD male tban .tr. fee:alc dl1d:s. ~ tllts tllt'y eon­

e'.ueed t.bat melee hsv1llcj htoher c::od.da.t1oo rate. ~ ~a11er 

U erythroeyf:e me1eQt dimUlsior.s than fetr.alo ehld~s h~!1 

!Ct.,,", ~..1dat!Cfl rate. 

ChC:l ..$.i:1. «19'79) studf.ed d!ffcttt:t d~s1oJ'l~:t charac­

t.crlEtieo of ct'1t'"~.rc"CYt"'cD tn meat: ~ cod:~ fren f:e\] 7~~s"'J.m 

~ tillite cozn1sh ~o. 1Jh~ fCltlt!t! s!rnlftcant t%Eed llUfer­

cncms for: la1(lth ana a1:CO of e~ nucleus. 



J:hae .... MddMtE'j" (I".) captn" ~ attdf ... t 

dill ....... utRe4 trw the 1...,.. bnefth .. ana .f .,.. 

~ .. elel •••• aiJr .-nl •• of 1fh1u tAI"'._ ..... 
I •••• M, ~, V. Mr, I end t9Jl. 

JiMJdtu'J .. ...s P.",. (It,., .. ia, .. ltiyut •• Mthed, 

.e:ud!ed of t1\I'ee cbarMtedaUe. (1~. bnllfth ... ana) 

of tile .,tttner. 1MC1.. .f • .ta 1ndl...... ~at .. of tIM •• 

141f1lO1n cee1I •• .ely",. tt. ". nu •• ad V. !'hey ......... 

titet tile «!.t,fte .. I ... t.tw .. .., pair of .t .. at. ~14 bt ... 

pl .. l,. c1eacdMd ill bill. of d1Hdldftut eMf"eieM .. 

the M1dtude of tiff.nnee Maaund b7 tM 9IMft11 .... 1 ... 

teee • ."., 81- nportllll that V f~ 'f at Mf fa. all 

ottMtr ftra1Jl. _1t1 be dl_1DtU1 .... u.l ... ~ _1 ... 

strain B ClDUld be c!i~ahad , ... au .... ". M 

& V .... ~ 1 .... fftat ~ ad tVJtJ tJr .zythroe, te ... le. 

d'p.aloraa. 

8ifto1\.!!.!1- (I.'.) npofted ~ .aiet __ of yuta-
U •• be ___ CUff ..... t. dlll_u.a1 _____ Utic. of elY--

~oetta •• f fClU~ R~aln. i ••• O. p. It "R. Ttae .... of ..,.. 

~ and tIt_ of Sa C)'Upl .. tid ... " 'Yay bnue_ ..,.. 

nral ... bat the _de •• i ..... __ net .. YU7. 

7 



e81Ua.5.!!. (1gel) .et:ud!ed the tS!ffeS'er:leeo tet\\1een 

111~ sire Clasps OVEr ~t"o limes of Uo1k!.: chieken 1n t.bc 

~s1cma! c:haraeteriaUee of uyttlxocytes. 

8 

':1le oval uytl".%'CC'ytes were meaeuftCl undel' ~cal pro.. 

jecUcr:! fer 1~, b%eadtb. shape (length,ltreadth) sr.d ana. 

'1'be t\X) l1rlea did I!Ot differ in any of the me~nts. 

chatterjee erta !'llkberjee (tDel) ftporteCl t:bat by 

ustr:r tbe ccd:1nat1cJl cf t.be ~ d1t:le1'lsioMi characteristics 

cf the ~ nucleus web as leJ'!¢h, mSdtb ana area of 

fcur }-netta Of cod:e ccu1d ttl cm'ped Into t\.'C) {~. l\Ue­

tralCIP attl \':t'-~te Leut.om telcnc to tme lV'..d t:'ew t:anpsbiro eet1 

• 





fte Mia _Jenhe ., thia .nJ-- we .. ~ the 

.-leti. ill the MaendOlld .............. ., .. .,.... 

........... d1ffe~ ISM •• f 6 .. __ Qllau. C ....... 

CftUIIJar J .... ln). 

ftI'M liM_ of .,.. __ o..u ••• -.11'''' liM Ct.," 
'" line eL,' -.ad ce.,.. U .. (1'1' ................. ... 

.-a,.. '!he ce __ Une '(1,1' .... ,.. 11M (LJ' ....... .,.. 

nnI •• eat .... _ lia. (La' ...... .,...uaa.. .,._ 
II ... were 01"19.8117 d4lft1.... ... .. and ., ceetnl Ad_ 

..... '.Inat:itat.e (cut), I ........ v.It •• ...., ...... .. 

s 

~ ...... uUoD ~IU_ • ., ............... .-
• • 

......... ef .... at 0""'., .. Ift..-JI .. , ..... ca. .... 

• '11* adIIl~ Nt_ ~, ..... _tilt ... It .......... . 

of .,. ___ (e ••• It., ..... r ... t,. Ml...-a .... ... 

1 ...... aodr"'tht of .... of tJte~ ............ a.,. __ 

.... f~ eedl1dId feu Id. ......... n , .... '" •••• 

t:uillf the .... wb. t'M"1' dIUc1 __ a ............ . 

fw 3 ........ , Sa 1letJlJ1 al .... l. .. .s. .... l fl •• M ... 

_an ....... I,*, ,.. .. Mun ill fnabl7 PI ...... , __ 

...... !'he nu. .. pnpent vi~ I .1 ., •••••••• a1 .. 

• 



pbos,phate blffer Cpt! B.!I) and 90 l!d of CO2 free rlua 61at.1-

Ilea wat£t. 

10 

The CU£tt1Odt.!on of the phctpbate tuffer ,.:as as fol1 • 

1.oee Oft of fJ~ .. in 100 m1 cf ",'81:0' 

0.816 Oft cE Rlli?O, in 100 m1 of vater. 

The rramlles cf r.~tP04 et!6 FP.2PO. wen C.1asc1vee !Jl 

wattt. '1'N:n et!Ual vcl\1OC of tbe both eaBpos1 t.f.er.s ~ ~J.xed 

ar~ the pll of the tWttnn WB8 adjusted £ 6.5 ty tbc PI! 

~. '1'he sta!* elides were rapidly t78Shcd 1n dCllble eJ.s­

tinea wfter, ane waa kept 1~ine3 to t.~ away tbe excess 

ef water. These elides were d!:'1ed over a slide ~ at 37°C 

All 192 e1SC!es were c:cded to veil tbe1.lr Lde.t1ttes 

tmd exan.U:ec1 tn IS t8!l~..ized creer to mtCf.d 8l'!y t1rumeas 1~ 

• • 

in ~t' the dimalsicnal c:huac:teri.et1es of ~s. 

'rO Cetemir2e the CLt.mendonal cber:aeterist.1cs cf ~, 

feur oval shaped ~~ t.tte selected at rerdtm fran each 

eodC!d slides. 'Z't1e1:e weftJ tbfte typeD of erytbrocyte 8. 

(.) ft1tlr.() cell. with :ami! nueld. (b) oval eells '71th oval 

nuele1 (leptcebrcmatie) and (e) eve! eella w1t1'l ElCl'lC1ated 

rmc1et • 

• 
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Camet. tudda c!%'aw!np of the cva1 sbaped cytcpla-. 

tmt1 llUdeus ~ eedl ~ at 8 m~.1fleat1Oft of 2000 

_n ma6e CD eapente eheet8 af peper. 

11 

Meaaunmmb ~ ~e malrlun lenttb. maJd_ brea!t:h. 

end 8ft8 of tile eytoplasn and noe1eu of ~ were made 

en tbe t.'l""~. eecCl't'.1rlO ~ t'he metl1cd deaer11:ec! ty Pent and 

MUltlujee (1"3). The method "aa as fellmm • 

A u~ plutle aea1e ~ated in ~eter 

wa. used to meenre tJ1e erythroeJte .. clear lenrth and tredh. 

To rneuare the m~ b'eatltb lID:! lenGtb. the u8Il8Perem 

seale wu ftiO\'eC3 flUft cne tmd to another. .:ben tile .seale net1-

int1 WIlD mlJd.lt'um. G lbe was c.'!J'ewD 1nc3icatJ.rtC the pcz1:1cn of 

max:l~ ~nadth anti lert¢h 8ftd the r:eadlno was recorded. 

The lent"th of 10 ~ i.e. 1 cS1'V'le.ton of cbjeet1ve Idczo.. 

meter wee pl~ted en • peper. ftIm t1'!e ltm¢b of ,,~ was 

meaau* in eentJmeter eea1e and the fecC:or .. ea1eulatec! in 

the foUcwmO ~. 

The length of Csnere Lucida drawlet'S of cme d1Y1a1tm 

of o1:jeeUve mleraDete~ matl'llf!e6 011 lt2000, wu '.55 ~. 



12 

••• 7.15 _...... • tOt-

I ~ • .,!h .1 •••• 

I .......... 1 ~ ... (1 .... ,2 

• 1. ,'t3 fer ...... 

2M nUo of tile 1~ __ bn ..... of ~ •• 

.. el. ___ ...... C7tepl_ic .. _e1eu ..... n", •• 

Uwly. It IlVIft ~ _ .-el._.-let haft ..... e .. 

"- _. of __ rnae1_ ...... mta.t '" • pl. ....... 

~aW to 0.1 .2. !'he nc1 ......... ~ ,.. 

.-a1 ~ an. to obUIn iQ'topl...s .... . 

• • 
!'be WI,...., te l.ttlt (J:l,). .~1'OC)'te ....... (D) 

.. ct.ar lt1ftoPh (IlL) ...... 1-. 8IMtth C •• ) •• ~ 

ana (SA). belear an. (IIA). cytepla..sc ... (CA). CJ'UP1 

lite ... ..,. (ca) ..., lMClear ebIpe (lf8) _n ........ f.-

feu~ c!r.lap of e8dl elide. tM ....... 9d.. fer t.u' 

dnId.ftp .-. __ .,.... for ......... "doaal ehadet8n .,.. 

_aM 101' ,..ftber ataU_ical _ely .. . 

ft. npuldGft of ~" •• 's.a_at ..,. .... ___ 
-tv'* of ~ we eel_I ... alM1 _ .. ~ tldj ••• __ .... the 

dpifidll~ "-a.i_ wI._ tI ..,. ___ ... ttl ""leU_ 
... _1onal ehanct8re ............ J ...... U ........ 

• ... lyd_. 



!'he eff~ of c.11fferUlt '.1nes. Sf!)':, and ~e1r tnter ... 

acetOl'S on tbc <lJ'mene1cme1 eheracte.re were stueled t!$~ ana ... 

lye1e ef varianee. t'bc follctd.nC etat!stieal ~el tNtt!: uned. 

'l'al:le:. l\rle1ya1s of variance cf e~ (tctb 

crtoPlesnie cr.6 l'lUcleer) c!!mfttstor. • 

• • • ., ............ ,-.. '_ill' 

d.f. t~.e. 
•• n • • •• A • f •• I t [ .. 

tzeb.'Jftlll 1... (L) 

~'ftn sex (6) 

• , ..... ItF-= 

(~1) lie 2 Vet L 

(0.1) • I val' 0 

(r~ .. 1) C 6-1) • 2 Vm- '! )! n 

(A.l) t, K C • (e-l) var r. • • 
.ax! 

" 42 

_ .LI I WSii!.!IiiM:i • It ...... !IIiiM • _ •• 'l1ii1 iii. F F 

'I'he vm:tenec 09 cn!eal tdt1:bl line w.f.t:i',J,n SEX ..a$ tea­

tea ~st t!'lc V-~at'!:(:;C tctwe.en s1!!:ea t>.J1t~Jn anln'ttl \-1.tb1n 

lke t.--!th1n ec. 1.f the anm.al w1th1n wit...'f11tl line ~~t.""n se3 

\W-S fotJn3 W J'Je B1tnWeant. ~ tt-:c intcracticn cf 11ne It 

~ ,·.~e testttl ara1.r.at at'kale "11t.t-~ line ",1.tl'l!r. S~~. If 

• 
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8tt!l of eQlcrc ~ <!etemltletl by pco1!nu em4ma\ dthJ.n 1lne 

\!1tl'!1n so and enol:. erA dlv.lcU.D(r ky theU ~ ef eone~ 

tI.J.rrr f'erxee cf fReda!!. 

Tb1$ peeled error measurement eouUJ to used to test 

va..-1.at!OI'l of tnte%'t1C1:ton ~ line er.d SUI. Xf the inter­

ec:t1en ~-&8 slrnUieant, then ~ l1rle ar.iJ J:eb;ccn sex 

~.'arl~ eeult1 ~ watett aca!e~ irrWraetion. 

If the It'Jtttect.!on was lnetO)!fllcaut !:at antmo.1 dthArl 

l!l1e \1.'it.bln seJ( \laS s1rr.1f!eeDt, ~ poolet~ enol' toossurment 

ceu16 t:c eetiMatri! t;y aeCkC ~C!n eta div1Ctoir.t it t1itll thC!~ 

eoft'etl~or.fJ.r'{~ nu~: of tr£u eetrC~ ef ftt'etl.~. eshiv pooled 

enor r.eu~.r:t ('at': tc UBed to ~net var!et!on bett:een liM 

art! J ~e~ ~lt 

• 

XI! all (enklal dthk llnc ""1th1n se2) ttre ~S1{1lU'!"" 

c:ane. ~.c pooled sun of £f,iUa.t'C of tbcS() b.:o ccu1C tc t":'!v!dcd 

t~1 Slr! ef their (eczc£ of fzea3Q:l, t1h1cb eotl1d J:() uDed to 

test the caJ.r. effect. 
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1.111, 11.87' ~ 1.120 ed· 15 •• 11 ~ 0 •• ', .. epee ...... l~ uc! 

I .... ' ~ I.' .... S •• 'Ie.t 1.1'2. end 1 •• ' • .t 1.'SI _I''' ..... 
peeU.ve1,. iaJ "'ale "1.... 1ft ute bUde# .,..... NICleu 

... t4 La bid.. wee Moher .,.. Ll end LJ, .. L, ... ., .. 

.... or to 1.., blade. Oft the ethel' laeI! tM ._ ..el ........ Of 

f.ale bid .... Npn 1ft LS .. 1 .... b "'1 .... I. .... 

in be .... z., .. 1., bUd •• 

!'he Mall .,tN;oc, .. 1-..tt. (IL -jA' f. 1.1' La .. 

L, tIAl •• _ ... _n.s tc ... 10 ... £ O.'H. ,.m ~ '.~J. 
ed 10 •• ',,* 0 .... ftJpleU.e1,. Ift4 10.218 .t O.M', '_"1 ~ 

0.115 aNI 10.1 • .t O.HS .. .-:U ... 17 ill ,.al •• CftIble .. 2). 

Me_ ~ l_oth or %'2 bi ......... ,--' 1 __ - • 

1BIOft9 tbne 41ft.._ 11._ in totb t1'ae _. 

hem the able 2 it i. tal., IPpUUt. that .. __ 

~ ","""""" (D;a' for 1.1' ~ .... L J b ul ...... . 

were 7.1" a 0.'11, '.2Of .i 0._ ""'" '_II' ~ 0.17' n .. ... 

U .. ly ~ '.I • .t 0 •• 0. ,.tll.t 0 •• 17 -.d '.1'1.t a.J,fti ne­
pect1'Ml7 1ft 1..-1... M_S-~ bft..so .......... 
ed ilt La .a La nlPeCUftly IN .al .. -" '-el ... 

It ,. IIPPQWIt f~ the UbI. tl'ln the __ .dau of 

_1_. 1-0'" (a) Ie .. 1,1' t, ... I., _n I.Nt ~ I •• , 

• 



S.SS2 £ 0.212, and 5.435 ~ 0.252 respect1vely U male arC! 

5.2101 ~ 0.195, 5.201..! 0.269 er.6 S.324!t o.m J1 reepect1vely 

!rl feJrAie b!r6s. 

In t1:£ preset 1t:vest1~t1Clt! la'!~:ra e!l'Jttorec:"..e MIele.... 

U~ ~n fcund In T:S nelc~ and ftt'ta1~~. 

o ,.~ : •• appert,. ft:. tile ta!;1e-2 that t1'"~ meat! \ralue 

of Olclear t:readtb Crt) til' of male birds for 1.1, f.2 erd tos 

~m a.?OO Jt 0.1'70. 3.Slt ~ O.22e end 3.409 $. O.IM ene 3.2ttE.t 

O.nro. 3.31(1 ~ e.1G6 at(\ S.~~..t 0.115 nS!X'ct1ve1y in fmale 

l'drCs. 

It! t.b't !';)n~ ctudy lonreBt uyt.!"!l"Oe!1te metear 

!:'!:ea1tb '-"tlS feun! !c Its ma1ee arXl La fmales. 
• • 

'J!al:-l~2 e.loo ttV081s that mean ~J!'Ccyte ehape (ED) 

fO!Y: 1 .. s• La af!Cj L3 male tirde wen fcmJ'ld to t:e 1.4e2 ~ O.m:t2. 

1.371 ~ 0.057 etld 1.469 ~ O.0a2 respec.t.!velp al'Xl 1.434 ~ 0.0'13, 

1.396.t O.OS! ~ 1.41(;.t o.oe. re.spect:.tve1y kl &male 1:1rds. 

~.;alc ~tsee of 1.., erll La bad !'l1gh£r ~e fer t:;~ hlt 

'" 1-..f!t.'L-" ! ..... ...r..'!t.!' ... ~r., t,.,..,..'k4""'" ...... _ ... ,.. -. ... ["'_,_ ~-. ua &..~-.• ~~ _.....J.~·;.o I.~ • .. t-.v"-. "-.... ~,, ~ W'1I...... .Q..:.~ ~-.a..J;l...~·u .. 

The mean values of nudesr shape (re) _ft alec Cl'epie­

tett in the Gt!n!e te'ble. %r. male e~ "1' 1.:2 me 13 tbt'y \;('re 
• 



1.573 £ O.1m. 1.532 ~ 0.013 an:'! 1.605.t O.0e9 res:oec::t!vely 

one. 1.&27 .t a.coa. I.S70 ~ 0.075 end 1.606 ~ 0.120 napec­

t!VtP;lp in female. t"Cr.ale 1:1rds _re f()unG to t:e wperJ.or tc 

r"a11ES Ul nepeet of r.uclear shape in L::. end LSI ~rea. 1.2 

tir.:J8 had lowest meaI'l value cf LS for teth tl'.e lSeXea. 

19 

t~~aI: e1c~ t::t.t!" staneara eucre cf ~L eytor.l"t~ are~ 

ersrt~!'e~ area, E:!'!'tl:rccyte Ittt~, l'!Uc:lear ler:(t1':, art; 

r.ucle~r (;h~;e, of [:" i.!2 cx:d 1'3 !!'I'espeet1"~E C£ ~es ax-e I'rc­

~ in tol;le-3. Dlffcttnt ~an valU£D of :'~l' ':2 ar.d l\3 

!!nes were feu:nd to te 4G.6'5 ~ 3.e20" 43.@43 ~ 3.470 nne 

47.774.t 4.OEO resveetAvely for eyt.oplaan azea. el.0'72 ~ 3.230, 

5e.901 $. 3.5S0 end G~.e40 :t 4.040 I'~spect.tn.'.y for exytl1rccyte 
• • area" 10.336 t! 0.391, 9.92.,;t 0.330 eet! 10.396 ~ 0.«10 ftspec-

tJ.ve1y for eJrythrccyto len(jth, 5.324.t 0.190. S.2?9..t 0.190 

&rld 5.379 .! 0.250 l'eer-eet1vely for mtele .. It!l1~b. 81'1d 1.600;t 

0.073, I.Se3 S 0.071 ana 1.605~ 0.01. res.peet1vely for ~­

deer c."'lape. !n the present etuey it \.ra8 ebaened ~e \bm 

tbe meen for CA, EA, EL and n. were detelT"1r.ed !rre 8!'*c:elw 

of so,. t.lte f.,3 Ur.e ",--as clw8JS euperi.cr to t~l and r 2 ~ r"1 

was ~r.t.or ~ L 2• 

This ~oble also nvealed tbat tilt ~ value cf %.1' 

1.2 a.r.d La \.1ere 1.4S! ~ o.ose, 1.3e3.:t 0.042 ar.d 1.'43 ~ 0.052 

reapect!vely for ~ shape, cmd 3.543 ~ a.Ute, 
• 



_tin .,t1'Ir6i7u a • ..,alOtta1 ..... dAle. of 

dift-... lin .. 

•• L 

Elf t1u'oef te 1,1 L2 L J _cle .... 
• Un .... SE ..... n ..... II 

DIE 

c,topl_ 

..... ft ~ 3.'" fl. .. ' ~ , •• ,'" ana(eA) C;a2) .-r."C..t C.",-

Sl.tol £ I.YO 61 ..... ..t •• CMO 

EUdur 
areaCWA)()82) IS.I55~ 1.010 IS.2U ..t 1.010 15._1..t 0.". 

B~ 
leph(EL)CJl' 10."3.i O •• l

a '.'.'.i o_»fIt 10 ••• ..t 0 •• 0· 

I~ 
tnadtb(EB) 

C,a' ,.tat..t 0.120 .,.lt5.::t O.JIO ' •• ff ~ 0.110 

IMel ... 
l~(NL) • 

'I" 5. Uf ~ 0.1'0 5.m ~ 0.1.0 5.m.t 0.210 

hel_. 
br18ll!th( Ita) 

(}', J.NJ + 0.180 - 3. '18 ~ 0.170 .... , ti 0.120 

:=:r 1. •• .t O.OI.a 1.381 % o.o,J't l ... '.i 0.012· 

_ete .... 
(Ra) 1.100 .:t 0.011 1.18' ~ 0.011 1,.01 ~ 0.07. 

Mae. _thJ.t, ""itObJn tariav at I ... OM atP.-
8Cri.pt in ~!On do ... 41ft... dplflcaM17. 

• 



3. '18 .t 0.110 and 3. 341 .t 041 120 re.,eetlve1,. for mael ... 

bze .. th. Lotfut. .... erythnc:)te ahap. vaa e~ ill L2 

and lowe.~ __ nDcleu !)nMth .. a entma'tec! In L,. 

21 

The _ara .. alu .. of tat. Lt , L2 8D4 L J wn 15.151 .i 

1.080, 15.21'..t 1.090 an4 lS • .a1.t 0.970 napeeUftly fo .. 5A 

~ ?ie • .t 0.220, 1.195..t O.JIG _d '41264 ..t 0.110 r.apeeUw17 

trw D. ~Ol' th ... c:huaetera L J ... fculld to be aapeZ'1or ~ 

~r 1:1110 Unea. ~ mean for NA 8J'lc1 EE _n fClllftd 81IOJ19 

Ll bUd •• 

1_ t. found 1ft this ftudy tba~ L! btrc!. wen euperior 

1:0 ether two line. In n~ of _an ~. diIIIenaio1tal 

eb~.n exeept. 1ft ES -.c! NE, and ~e L2 b~. wen inferior • 

~ ot:her 'tw lift.. in respect of • ., errtb%'OeJta d ..... iona1 

ehU'8c\en exeept .in NA and ES. 

Meane teoether ..t th Reldard error expn..c ill .tCZ'Oft 

(I"> of e~ 1'ft1Cle" ~d eUl"e ezythJ.ocy'" 4tMnalone1 

ehanetel"!aUca of male and female over all the 11,.._ '-'tIre 

e8't1lnated .. d p:naen'tec! In tabl ..... 

nan i:be UbI. it 1. 8ppU8h_ 'that all the uytbnc:yte 

d:lJnene1ona except IU'_ vera lvver In male ~han 113 f_le. The 

Oftrall ....... tber w1~ 8'tardar4! eft"Or expnaH4 In Idcroft 

CJI) o.f e~ l1UCle. and enUre .~ ~dcmal 



Table.. Mee 8Ild atardU'd e .. lOr of e~. _d.ar ad 

_~1n uyt,hrocyte d1IIendonal eh_.ur1.u.e. of 

.. al. and I.ale of .,~ __ flQUl (Oftr ell the 

liD.) 

$ 

Hal. 
Mee n 

• 
cytoplalm1c .... (CA) 

f12 ".128.:t •• elt 

I!~ ... (M) 

J12 62.216.t 5.718 

lftIeleu are. (RA) 

)D2 15.?1'~ 1.527· 

I~ 181l¢b(EL) 
J1 10.3'1.:t O.'M 

I:~bnadth 
(EB) ,1l 
wadear l_~(RL) 

I" 
bele" bntll5i:h(NB) 

E~ • .,.(BS) 

5.118.t 0.313 

3.511 .t O •• 3· 

1 ••• 1 ~ 0.012 

1.572 at 0.085 

".1to % •• 991 

7.11'.t 0 .... 

5.2'77 .t 0.31' 

3.21. ~ O.I"~ 
1 •• 15 ~ 0 ••• 

1.S99 .t 0.'99 

M .... vlthin r. H.OlJrj 'tear1n(J at. I_at one 

llUJ;)er.erlp~ 1ft ecmmon donot c1lffer a1Cftlf1ceUy. 

22 

• • 



!'able I. OWre11.en w1~ fteM5ard e"!'Or of ~ 

nue1.ar ad enUre ~ cUaleDuene1 

characur18Uea of JIIp .... quail 

I:~. nuclear and 0"1"*11..-
en1:.1n ~ Me8ft D eberaeted.R1ca 

• d 

C7tOPl..te are. (CA) 

tt2 'S.'5' .:t 5.'''' 
'0.'7., .:t 5.535 

bel ... ana (RA) 

;-2 15,27. ~ I.S. 

~l_oth(lL) 

/" 1D.215.t 0 •• 2. 

E~bn~(D) 

J1 7.18t.t 0.420 

RUclear I_9th (teL) 

tJ 5.321 ~ 0.321 

NUde .. bnadth (NE) 

I" I. , • .:t 0.2" 

J:~ocyte abape (as) 1.4 • .t 0.0.3 

WClear ahape (58) 1.5 • .:! 0.014 

• 

• • 



ehanetertntca of 381"--... aU wn .RiJlate4 ............ 
, 2· 2 1ft table-I. They were .5.t5l~ '.573)- # IO.t",~ 1.5J5jU • 

11.27 • .t 1.581'2, 10.215 .t O •• 2'?# 7.18'.t O.,lOtt. 3 ••• .i 

fJ.2IJ7/,-, 1.421.t 0.013 enc! 1.581 .t 0 •• ' n8PHt1 .. 1y for CA. 

EA, NA. EL. Ell. NL, NBt BS and NS. 

:II 

MelD .,4 ~ c.v." feB • .. , (Oil) 
• 

M.t. 12'.'7 .i ,.021 " - ISO 

~ale i4S.ee ti 1.905 72 - 1" 5S." 

'1'eble-& IIbow8 the mean alono wi'th S.B. ef '*" _,-" 
1JJ 9Ita of be .... of bird. (Un.wpeeU.ft of lin.) wt~ 

1'8n98 ac! C.V."_ It. ia eppared fran ~ UI>le t:hft ... body 

w19!* of f.ate we. ___ e.r thin lIale bbd •• 

• • 

'%'he reon.atCll aleS atandard erzcr of eZ)'t.hIoey 'e 

nuelear _d ellt1ft uythroeyte dlNfte10na on bcdy we:lVlrt of 

Mal. Ib'14 &mel. b.Ude vaa uU.rrtaad ed pnMnU4 in Pble ,_ 

end 11> n~1 .. "17. NO aipifle" non •• ten of ~toc:,te 

_clear and enUn uytN:oeyu dJ.meI1a1ona _ becJf _10b- v .. 

• 
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ebtatMd. Henee no a!j ... ..-t of .sa. Oft ~ftleJ'. INCleu 

aDd entire .~ ds-.naiou Vb 1'l_ •• uy tor ..., 

ve1;hb of! ~ bil'd •• 

'l'hGaab '9U7 11~. bfomatien _re .. nab1. on __ 

d-.utcmal ehuaetu'. of .~. 1I1M1er _mal ...... U •• , 

it b reponed u the libra_ .. ttla~ t.bIt 4ta.t:er of "'­

~ iftcn_a '" penJ.c1 ........ .a in -7 ..... 

a1:eDImal _D41ti_.~ vben 4dtbe~ ~.~ __ 1. 

lov. (Holln_. 1952) or ancua~ of vatu u pia .. 18 ... 

(I'ienau,. UI2). The 81 •• of .~ dec:re_ 1n &flU. 

(!nn adf.r1nv fzma hJpoehraa1e __ 1. aD! 1ft Ids., Uc 

enaad. au. 'to inn ~ldency or dale to tneb1U_ ~ aU1i •• , 

izon. r.xu.. 891 variaUon t. a1_ Jmewl to un ...... 
~ d •• (lCenon... 191', Mcl)aald.!!.!!_. ttIS). In 

the p ... ent ftuIty all male arad leal. bi~. for tUM line. 

wen moo • ., be.a1.,., IIld .en of , wek. of .... 

%~ I. tilt. nuoIlabl. te ..... ~ba~ the ftI'laUcau 

ebl.. MIS for the c!!, ... tonal c:hancten in the pr... 8'WI7 

... nal biolooleel dlffennee •• tIftC1 nn ... to di.a_ ... 

other abaomal OOIIISiU.a. 

tto filM! CIU't wbether .. adaUoca ex18ted bet_. ~ 

lb .. we" zeal oZ' due to c:h-.. ... ba.ie dna _n ftatJ. ... 

Uea1ly -al7'" ell .... IIGdel 91 .• in ftbl-l. Baa_. 

• • 
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1~ (EL) ., Ll end L3 bid ........ d~lft.~ll' 18rf11~ the 

1.2 birda. aft tile dilbre .. be~_ LS ..,. LJ vee ItOt al..,. 

ll1f!ell'lt. 
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1' .. ald ... 3 i~ ,. alae 8ppU'8Jlt. thn tD) of Ll ad 

L, bUd. _" _cnJ.f1e_i:ly h1oh_ the ~.'t of L2 bird .... , 

the differ .... betltae tl .ed I., bil:l!. fer W. ehar..ur 

_1'. DOt ftaUatiea11,. dGl'lificen1:. 

The DMR ten d •• aleC! tbft apiflceJI<t difle ...... 

t. .... the •• for lIlA _« NB _ .. toad (Tab1 .... ). :fer 1let:h 

'the tntt ... .-1. bUd. wen fOtUlC! to h .... hither ~"'.ft •. 
• • 

Aa the body wef.9ht. of .~. vaa 1 ••• thaD ,-ate, ..,. 

tell ead7ifto eapaelt:y Of bleed .,.. ..... 1ft \be Mle ~_ in 

the feIRa1e. It ".-IUd 1n the tn"~ e~ ... (EA). 

~ 181lO'tb (EL) and .~ J»n..sth (D) ad .,.. 

pIa. ana (eA, in Ml. than ill ... f.ale eQ1:)aftJG7t... Thi. 

nlUl. t. ill eon ... - with the amduV. of Me!IMr. ttll, IIDd 

LU ... and J_rcy (1"1). 

JUt the e~ aue1 ....... preat:.eZ' irJ mal. tban 

1ft "- '.de. 2N.. naulu " .. bot b aos-.... "'. 'ttl. 
f1ftl!I.aca of t.u ~. J .... j (IHl), Xa.hi ...... (1"') .. 

(MU1cbuj .. oS! S., 1t11) • 
• 
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A aip1ficeit ..nni.1l bettie __ v ..... net fer 

RA ard n. Tbia _ ftn1~ ... _ cab""" by liif111ch.'j" ad 

Panda (1971) ... MI. and '-de of 1-d~ .1. ctat*. !ft .... lay. 

The taaill ~rMUoft. of the "".donal diU'tICUri ... 

tios of .~ in pezmeem Ct..a pnpu:at1oa .arte4 

~ th.rH 1t.. •• 

vutaUou te ... ~ 1t ... , 11M x _ iftter.u ... _d 

animal "'~in .. wtthtft l.J.rMt in the 4J11eutcma1 ........ 1'1 .. 

t1e. of eJYtl'a..,.. mar be db to 9 •• ~c ... Mn-9 •• Ue 

f __ ... ~ aceb .. acre, Duuit.1oJl, .... rr .. and d_.ie fac­

ton (khan en4 "'*"-j .. , 19"), _aty _4 "'a, 1"0, 

se __ ,. 1"01 S1nM and M\JlcherJ-. 1"S, aah!S .!l •• 1"'_ 

In the pneet lJt'udyaatdUClll an! ..... iIM __ 

the ... fer all the bizd. of Li' La ee4 LJ 8IId bleed -.-pl .. 

el80 fre. .. dl bbda e~ ~. 11. __ n .11eet.! 111 the _ 

dar. All the b1rda ,,_ for the na&!y .... ..., fa. _ 

Jaatdl. 

tthe bot!y -'Oht 111110 d1~ not 1aft.-.. ~. dl .. udoa 

of .J:J1:b~oeyte .. DO eipifte8t* npeuioa of "m_.s.ft~ 

chu8etera of .~ em bDdr .uCbt were c:IJUt.... All 

1:I'1e peDl8llb~ aUde. -ltd the -~ft\ •• f the d ............ a1 



ehU'aC:tUl.Uea of uythroeJU. "... done _ ...... _ < __ 

.nbor) 1:17 .... IlG .. aft of ~ •• 1'henf •• all the 

poedbl. 1I00000000eUc c .... wtddllft10ht influence the 4 ___ 

done1 ehueeterift1e8 of erythroey •• _n held COI'lftatJt. 

32 

'l'tIanfon the obauvad ftd..UOJl8 .t.a the di ....... l ........... 

iRie. of ez,.t1u~te. ". ... Jd.1nly due ., .... Ue ...n.aUu. 

bet..-.., l1e .. ell! anillal w1tb111 .. "1~hin 1 .... . 

%Il the 111:.en'tUn DO npon _ ~ ~ ebUM­

_.re of Vle ezythRcyte ,. fOUft4 in "' .... M •• quaU. 1fOWIrU' 

fft tnfcaaUora em the •• ehuaoten in pault.1y ..... llel •• 

III the n.ztet1cme between 11 ... for IL. sa .... CA .... 'eull4. 

'th.t. fintinoa .... not, ill qra-.st wi~ napeft of lChan end 

ttskherj .. (1"') lit lJarua and Pet. (1911) aD! S.f.ath .. Mlt1dau-- • 

j •• (1'76). 

'!'hi. Mffezence in the f1ftdiDo. with other worker. 

mloht be due to W~ that ~ type 'V'artaUCIIla of .~ .... 

cytea cUJlendond ehanc~.n of fI'Iatl are 11ft at.U .. _ 6ft 

of poul~r:y. However. before 4r1Rd.1ltJ any inlU ... e, t_ 'a 

fel~ that. further atutly on tlw .. ~. h _ail ia n •• ISe4. 
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In the pzevioua cblPbr J.~ has teen cbeened ~at 

cUfferenee. amono linee _tat in re.,eft of the .no1- cUrne­

Idcmal eharac:tarist1ee of esyth.rCleyte of thn. 11ft.. of 

3epanes. Q\1all. Now the 11 •• e8ll be Cfi.erim1naed bt hJt1ftO 

IIIOre the one of the sin,le cUNna101'lal charaeudfttea 

thftftlgh mulUvU'!ate tecbnique cf enalyala. rtshu'. dieerl­

mtn_t: lunetto. 1 ••• ~ linear canblftatlon of IIiftole eharac­

teriat.1e. that Vi ... _.imum di~at1on between linea can 

be ealcu1at". 

~ objeet1ws of Rudy MJ'lUorJed ift this chapter 

wre therefore, 

(!) to d1-=r1mt.nate bebJee'J the Q8IleUc OZ'CNP8 (11 .... ) ~ 

ealeulaUno tbe diaer1nl1nan't ~i01'J8, 

(il) to dftem1ne tile nlaU.,. elo_ft ... of ~he Ita •• fran 

one another, on Va. but. of ~. oeneUe 41ffeJ"elJCea 

• • 

in the but. of t.he 9eneUe d1ffel'8lce. in t:.he .,.t:hn­

eyte d~eion •• 

Material. and ~! • 

The baa1c data Oil the cUiMfta1cmal dlU'ecUrist.1ca of 

~ eryth~ fzan 2. mal.s and 2' females tD 3 different 

lin .. of the pft'riooa abld,. wn used. only data OIl the eX7-

i:htoCyte leeth, ezytbrceyt. abllp. and eytoplum ..... -.hlcb 



showed significant variations between Itne were ut111Ee4 in 

the present study. 

statistical M~thodology e 

34 

To cal cuI ate the discriminant funeticn ow1 ng to dis­

criminate betveen lines by us1r19 the vanous dimensional 

characteristics of erythrocyte n.ely. EL, ES, CA it vas neee­

.sary to genera1:e sum of squares (SS) and aum of products 

(SP) matrices between lin •• and bebJeen line x sex and animal 

within line within sex. The wwn of equares for the three 

souree. o~ variationa were already calculated. Here awn of 

.,quare of both line x aex and animal within sex vi thin line 

were .:Idee! up to get total sum of 8QUare which will be consi­

dered as error sum of square CCij ). The method. of analysis 

vas the aeme .. mentioned in the previous chapter. The.um 

of products were ealO1lated aa per Tllble ea and b which w.s 

sane a. mentioned in the previous chapter. 

All the differeneee betWEen lines were tested by 

foming a combination of (i) three linear discriminant func­

tions for three erythrocyte dimensions. 



t'B1. 9a Analp18 of eo.artan_ of ~hnc:yu(CJt .. l_1c 

_4 _dear) djmen.ton. 

• ••• 
Bab ... 11ft. (Il) 1,.1 • J .'J 

... _ •• (a) 6-1 • 1 8t .1 

sex x 1iH (L x .) (L-l) (s-.1) LiJ : L x S .2 
C1j I 

Animal within (A) (A.-l)L x S • 42 I 
Aij I 

8U wi thin line 

an.en 811cSe. (S-l)L x • x A aij 
td.~htn anirral(B) • .1" 
witilin _x (8) 

wlti\b 11ne 

• • 



7Bla 91.,. Anal,..,. of van __ of .~hl'OCfb (.,upl-'e 

end .. dear) c!1mena1 •• 

ICUfte of d.f. 8.8 • ..-iat.tCll 

• 

.. been line (a) L - 1 • 2 81j 

aet:w.n .. (s) s .. 1 • 1 81j 

sa x Lin. (LS) (t.-1) (S-I) 
• 2 

35 

Lij : 
I C1j • • 

Animal tdthin 
.. v11:h1n CA) 
11M 

lIeba.n alid •• 
,,1~n arwnal, 
within 8U 

wi t.bJn 11na (8) 

(A,.l)L" 8 • 42 
f 

A'j , 

(8-1)L •• x A 

• 14' 

• 
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sJ.noe the mean. of the erythroeytes eytcplums 

d1ffez:ed, i:her were assigned equal end proporttonate ve1thts 

(~oulden, 1956). The we1(l'hta _toned were 8j • (lIij ) K 100. 

where, j • 1 to 3 t:be m:unber of djmens!on81 characteristics 

studied. 

It ~'Sa apparent that the dimensional characteristics 

with lower mean (;j> would bave a b!Qher ass1(!1led weight 

then the erythrceyte &mens1on '"~th hitrhet mean the diser1mi­

nar:t coefficient (bj > fol' each eombil'lstton of the dJmenalonal 

eheracteristlcs was determined fl'Qll the follCW1nc equet1on. 

(Reo. 1952) 

In the e<!Ilcion the genotypic earn of SQUares end prcduets 

(C1j', ell unlmotm parameter, was estimated fran 

The 41sc:rfmlnEmt funcUC'IrlS wre used to obt.a!r1 the 

dtscr1Jtlinant seoree (Z) for each line. 

'1'he difference l:eb1een the discrJminant scores 

bet\.~ a line pair ""88 the Ceneral12ed or (l~ahalanol:1s) 

• • 



D1stenee FUnet10n rl-. SClUan.tOOt of the C:enen11zed Distance 

FUnction wae the Dietanc:e D. 

The D2 .aloes were tested for significance by Hotell.tnq's 

-r2-te~ (Stledecor ant1 Cochran, 196e). 

,,2. 111*112 
(a&c + td7 .. ca.)2 I 

Dl+112 

.re. a. b. e were detel'mined by 

r.'!-
..1 

e +Exy +1':- 6x 

b • .., + ty2 +r.ya dy 

e Ed +EytJ + r..2 de 

e 

b • 

c 

dx. a,. d~_ the cUffereneea between means of respective traits 

of the t;wo genetic: groups. 

• • 



33 

sonrce of variation d.f. r~s. F - -
13etweerJ <;eneUe 

T2/p (1l'OOPs p 

tdtJd.n genetic 
(°1 + 112 .. P - 1) 

( adx+bc!y+edll) 
(JXCUp8 • • • 

(Ol+n2-p-1) 

where. p • no. of tre!t. studied. 

(1 - l' /2) x 100 

r 
values between line pairs .re used to study the nlattve close­

ness of the line. (Reo, 1952). 
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The ~ teet1 eurn cf etlUaJ.1,;S (cc) ene em": of pre­

dUcts CSP) t:et!ween lines. (DtJ' bcQ:eer. lke • 8C at:d en£me3. 

witb1rl ee. witMn l1ce telj, ar.c! tetween ~l1Otype (elj) for 

t.be Cl'Ytb1"CC! ee direnelons web 88 CA. EB. EJ., are preaented 

In 'l't"ble 10. II ana 12. 1'he b1.t~et pbenot,p1c vartar.c:e was 

fonrC! 1n C~, fol1~'e'"J by a end [~U. '.t'he value of ~1at\ees att 

tt!lt'Cser.to:! d1ecena11,. !I'l t.'w TeW.e 10. 

'Cet:le 13 ft!)%'esenU tho !m1erse of the !')be1!ot.~'P1e 

r.at.n.a (t!j) -1. Disc:ritr.ltuu* cceff1dent b j • dlscr1rntr.ert 

fttr.ct1cns (bj .1ij) fmt1 caeert~ert score. Ct) fr'JJ: eacb 1!ne 

ustnc eryt'.!u:'Ot.'Vte Cfot1'Jf!.J.ena1 eherftter1 t!ttc:s ore tiwn 11'l 

~le 14_ In au theae l1ces C!. eentr1tuf!f.1l9 r!laxirum tOt<M"etJ 

tl"'.tl u values. Diser1mtntm1: coeffidttt ertl 02~\les, r1~" •• 

tusrJ!¢· (D) end !"1edssl:lt'!eat.!en pECbak1!!t:tE'S (r~.c.p.) tr. pu­

ttntaco 1eeb1eel line pa1J:'s ue presented in Tal:le 15. The D2 

values for ell line palrs were tested ty note11irtG"s r;? tent 

ord ~e found to l:e h1(hly siett1f!eant. tneteat!nr, t.ltat eho 

earl.;~3t!cn ~ t:htee (l,jmensional charactt:n.etteo (J.!fft:red 

l;ett~ eee!'l lire ve!r In tfl1e'h 1) irterellSt'!d, the r~.(" .P. deereu­

ee. '!'he D 'C'alues for the d1e't~ehetle we~e e.f'O fer tl 

~ La line petro Il%!d 9.ge for Ll end Y 3 lir.e ,aitt ~. 4.69 

for La OJXJ La lirle paSt. 
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The nletift ec~t.ion of eaeb d1anater ~8 

~e D2 • .alue. bebJeen line pair ere pre.~ed in 'fable IS. CA 

amUibuu. mex1Ran toward. ~-va1 ••• followed br IL aJId ES. 

Usina the d1aterldcnal cbaraeted atie. ef erytbl'OC) te 

t:he ~-.-l_a of Lt. L2 end L3 an cUatiftct1y ...... Ud fraft 

each otiler. Henee no eluaur will be fonted 8nOft9 tMea 1i .. a. 

M\lltivu1ate ~edudqu. of _alyde of the dJlften.1onal 

eharaebriRiea of CA, EL and ES v .. cona!den4, ., cUff.zen­

Uatet the t.bne lin.a of JlIP8ne .. CUail.. Th1a bdm!que Vb 

uatd by JllfUkhel'j" and Pand7a (1"" \1.-4 ..,ezaatoao., .n4 

uyt,hroeyte nuela •• .u ... a1ona .-per.tely u. diaedJaJ.nate 

8treJn. of white leGbOm eoc1ca. -. 

Thea ... lUlb did not eon. ~th tho. npol1te4 bf 

MU1cberj •• and Pencsra (1916). ~ reponed that e~broeyte 

ML. N8 " NA were the ~ortant. d18endonal ehuaeteriaUca to 

diecr1lnlna. 1:.he nratn.. In the pn.et 8Wdy ZS. BL --' CA 

_re fCUM to be iRIportan~ dJ.meu.tcmal cbaract:erinlca .0 di ... 

ertndn.e t.be lira •• of Japane •• qudla. 
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Line-2 Llne-2 
E~ I1J'le (",ale) 

r 
-90 11M (female) 

. 
riO.2o,..M1cl'OPhotcol'apha of qIolall u:rthroc:ytes of the three 

1""". 11"'1 (Gem.., line - Male , Female), 11N-2 
• (1109 line - Male & Penal.) 
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Line-3 
M .. t lin. (male> 

. . 

Line-3 
Meet line (female) 

Fio.2l)..rl'U.el'DPhO'to(lr of quatl ~ •• of ~. ~ 

l.t.nes. line-3 (Meat liN - mal. " tenal., 
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Tt..e tfioormf.cra:t. chareet..crl.ctJ.cs cf ~rcC!rte in per­

~~flent ~1m~ sta!n pre:>eretJ.ona fran three lmn ra'!'!ely 

Cecnan llr:e (Ls." e(Xt line (1.2) I I'!leat 11l!e h' 3' 1!la1rzt~ 

under t..~ S~ C!~J end r.nn~le1 cor.t!!t.tcr.s. ~ cf !M!I"1e 

Ct"C U!ro PrC".)arctl. 

1) 1 if:" dtffeJ:e!:-ce ere fewld !n the C!.' t::c!'.1 ~ ~::r.£ n, ar.d 

~~ lenrth and e~ shape. 

!.f.) E£~"PetI en!r.lal ~tbtn 11r.es tdtb1r SE)! except ~e:teGr 

l:!'eedth tmti nuclear ~~ ell the ~!r"t':ns1crtF\3. ~arec ... 

ter',eMee of f!': r:ythrec:yt.e varied. 

tA!) !:eb:reen l!r.e:B SSt, all the d!r.enstore1 eberac:tt"risttea 

of e~ d!d not v8l'y. 

1v) ~ ("'!L.~~1ora1 cllaract£r!st!cs of c:yf'.t-%'Ctyw ler.rth. 

area er.d cytcrJ.ae!tJ ezea CTifftttttio'.ly d!ecr!m1ra-ted 

the' three lL~. 

~ r.:t:lt.1vori.ate ~.et1 cf era1!i81~ ~1lS SI:'Plled ty 

t!::1~ ~.rt:'e Q~.s1c;:a1 eharatt'..Er1st.!cs ~a:!"£ly, F_.tyttJ!"~'t.e 

l~. ~z:c~ ~, ard C!;tOPlatr.l Grea ~teh wried 

Q{'r.lfteently ketweer. three l!ees emc1s Cem8n lJre# err- lire 

etXl meat l1r:o to ~ate ar.e to eetcl1!'ibe the nearnese 

of ~re lines. 

• 
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l' ty udee cant:1notkm of ~ree d!mmst~l ehar~r1s­

Uee c! e~ nane1y £~ lentttb. 

ezytttZCeyte shape, end cytoplasm area the '-lres d.-aId 

not te~. '!'heee thzee lbe8 ~ four!d te !-;e 

6l~y separated fft'm eeeh d:ber. 

U, %f1 ~me obaened that the Cllffermee ~ &r1' biO 

twe eculc1 be eomplete11'r descl'il:-ea in terms Of (US­

et~!n~ coeff!e!£n1:s er.C! tile matrttnc!e cf tbe differ­

cmee meesuntl !:y the Cetlen1l.eed Distance ~o.~ (nt ). 

iU) Ie t::t'~ cleo d:'C!;~ tllat c:eat !U.ne end C~an lines 

ar:l et-r lko {:Gre (;e:nct.!eo1!y caaptt.:ltce frtt:l {~ilCh ctht!r,. 

cf' "ll1d~ et(; line ena meat. line an ~tJely 

c1eccr tbon the!%' <11Gtence frro Cer:.::;m Ur£. 
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