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urire last fev years cotirrix hes been extensively used
&z & nllot enimal 4in poultry research for chort generation
interval (3 to § gecreration per yesr) and minirum floor mpace
requirermert, Cuail 4s also g8ining populority ae tableukixd
for its delicicus, low calorie hich protein meat, Attertion
cf the breefers 18 therefore Craw ¢o this fileld, for develerine
an econemic meatetype quall breed,

The science of the geretica of fleatine body cells, sper-
matozoa and erythrocyte may be utilized as irmportart tools for
determirine the genctic distances letween the different cene-
tic orecupe avalleble which in turn will be utilized for design.
ing cifferent brecding programme,

geretice of ploating Body Cells

Cenetics of gemetes o he concert of the ¢eretic con-
tre)l on the pherotype of pametes termed as “Cenetics of Cémetes®
was figet borne by FPeatty in 1961 and sirce then szeveral studies
have confimmed that the phenctypic characteristics of camctes
age influerced by the gerctics of irdivicua)l from vhich they
arice, BStudies on the cenotics of cametes 10 mostly confined
to males apd very littie ¢ female,

Cenetics of blced cells ¢ Ervthrocyte like spexmatoroa,
are aleo free floating oy cells, the chemical corstituents of
blood ‘ard@  .ipel plasma beinc gimilay, More over ervthrocytes



cen e easily cbtained in ekuncfance. Ferce the geretics of
lood ceclls may similarly arc rorc casily e emloited In
Clseriniraticr anslysic,

ctucies cf the ceretéc e£fects or the phenctyre of ery-
throcvtes of arimels hove recertly tcen urdertsker, 2Mmone the
variouy ervthrocyte attxilutes, the ¢imensicnal characteristics
have heer extencively investicated for various geretic anc
nonsgenctic cmaes of variaticrse The preseprt work 4s mainly
concerne” with the Ciscrirination of three lires of cuedl (i,,
g e z=33 or the Lasis of Cimensicral characteristice of erye-
throcyies.

Iain Chiect of the ctuly

Ceretic varistiors (Cue 2¢ Yrecds or lires or strairs)in °
the dimensicral characteristics of meleated erythrocyte ore
of value in Cetemininge,

{a) if resl genctic varlaticrs exist hetween linee 4n swhich
there ie ro visudl Cifference betweer birds of different
tines,

(b) Civercemce ¢f visually dMfferert kirds of Cifferent
lires,art male and fermule irrespective 10 Tine.

(c) Tow far differcot bir's of o line are genetictliy awey
from ¢re arcther,
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Cenetic contrel of the dimensionel - morphelogicnd
characterictics of erythroeyte hos received very 1ittle attens
ticr excent 4ir czse ¢f sperm cells vhere such studies are
classed co ecenetice of cametes® (Ceatty, 1986, 1570). These
gtudien have convincirncly shown ttat the Adimensional charsew-
terletics of cametes are irfluenced ry the cerotype/oenetic
congtituticr of the irdividual from vhich they erise as well
as the cenarme of the gametes thempelves,

In riood the celles ere susperded in Floed plomma like
spermatozos=£ree floatire cells in seminal plasma,

Chenmical constituent of Loth the klood and seminal
rlegme ere very sirilar (fukherjee ard Farerdee,i0g0)e Areng” -
the different types of bleocd cells, or erythrocytes or red
tlocd corruseles arc of vital irrortance es ¢hey carry oxygen
tc the variocus tissues of the body. The erythrocytes in
ramals are rore-mcleated, vhere 28 ir aviar ernecies (poultry,
quadl, Turkey, pecion). They are rucleated, Ccmetic and rop-
cenetic influences or the mcleated erythrocytes in poultry
ard nonemucleated erythrocyter in a few marralien form anirale
heve keen gtudied, hovever no work has yet Leen reported 4n
Jepanese quail,



e _of pamcalian farm animals

Eirneh (1072) studied the cenetic differenves irn querti.
tative cytemorpholocical characteristics of the ervihrocytes
cf cows and uffelces ard reported that the erythrocyte rafins
vao leass in turrah tuffaloes then 4n cattle,

Pant end Mukherjce (1974) reported sicnificart ALffcy-
erces in the surfece ares of the red tlecd ecells (SARIC) of
Jaffarsdadi, rurrsh, rili ard turti breeds cf tufaloes,
pDifferences betveen bulls were greater than thoee betweer
treefs, Cody welcht vas found to influence the oAnre, The
influerce of ece on CAREC armears to ke insicnificart.

Pant ard Arcra (1977) etudled erythrcoyte size of the
fano of four treeds of cheen, Coviet lerino, Rarbouillet,
ralis, chekle, The eurface srea of cptically vrciected erye
threevto vere measored ard andlyseds They reported that
treefis of ghoep contributed lese than four percert (40) ef
tctal veriaticn, vhich vos pot sicrificant, variasticn betwece
rans wvas hichly sicnificant and contributed ehout 6 ¢f the
totel varioticns.

Mdehra and Mukkerjee (10€0) clecrved breed differencer
in o rcorface orea of the erythroeyte of rardori, Jemnapari,
Eleck Tercal, and Ceoetal bucka,



™he Clffcrerces ketueer krveds wvere lesc than that Coe
€0 boeks vithin breeds, Erytlareyte eive ir lichtexr Yreeds
{rozrert end Clack Ceneal) was kiccer then heeviey Yreeds
(Feet2l ent Jammenari).

rueleeted Pyian rrvthrecyte

telier (1933) ctudied the cell ard ruclear size ir
Curr! epd nermal ryeelft cf chicker and reported that at hotch-
irc, the averace fencth erd viéth of ervthrocvtes of Gwarf
tresd were consideretly bierer then the breeds of remma) eize,
vhereas in ofult Birds, lencth and vidth of erythrocvie cf
Suarf breed were lesser than thomse ¢f rorral ‘recds, They
therefere drevw a8 conolusicn thet the sige of the kreed had ro. |
irfiuerce cn the sice cf the ervthrecytes in afult size,

I'chrer (1237) fourd o cersideretle variotions Letween
11 treche of chicten, co far the sire of the erythroeyte wase
concemed, hich rerative correlaticr betveen hody welcht ard
ervthroovto ared was also rencrted, !'e alro cheerved that
crythreoyte area of the youncer birds vere congiderally lave
¢er then those of the olcer kirds.

Rétocva (D 30) ctocrved very slicht Ciffererce ir the
glce of the crvthrocytes crere three mrernear breeds of chicken
rocely Laugahars, Crovn Lecherres ard Lantharsg,



fress erd Jemree (1961) studied the Aimepsioral charace
terigtics of erythreevtes 4n thyce breeds ¢f fouwl such as
wite lechorn, v Damshire, ond Cclumbien Plrrout® Rock, ord
renoried that the length and vidth of eyteplesm and roclevs
in vhite lechorn fowle were considerably smaller thon these cf
rew ampheire end Colurbians Plymouth rockes.

Feshivabara (1064) clrscived the treed Giffercrees in
crvthrocyte dimensiorns cf adult feuls,

Iukherjce et 8. (1972) studied the crythrocyte
rucicar dimensicrne of ey ¢ld chicks ¢f koth sexesn. Thev
checrved sicnificont dAfferences in ruclear bkreandth arsd
raelear area Letveen tho gexes, Maller Cimensicrs vere * e
reported in male than 4n ferale chickse, Drom thie they cone-
cluted that males havino hicher cxidetion rate, were amaller
ir ervthroevte muclear Gimeneions than ferale chileks havire
lever cuidaticon rate,

chah gt gl (2979) etudied cifferert Gimersiopnl charace
togietics of crythrooytes in reat tyre cocke from Tew enshire
epd white cornigh breeds. They found cicnificart rreed ¢iffer.
enece for lencth and arca of erythroeyte ruecleng,



Xhan and Mukherjee (1974) reported that signifiesnt
differences existed for the length, breadth end ares of ery.
throeyts miclsl amengst six strains of vwhite laghorns eeeks
1.0y M, Ty Vo My, B and IVRY,

Mmakherfee and Pandya (1976) weing Multivarisse methed,
studisd of three characteristics (length, dreadth and ares)
of the erythroeyte muclous of six indigencus strains of whitke
leghorn cocks namely My, T, M, IVRZ, B and V, They cbsssved
that the differences Detween any pair of strains could be oom-
pletely described in terms of dlscriminant coefficient and
the negnitude of difference measured ky the gensralised 4ais-
tance, They aleso reported that v from T and My froem all
other strains could be distincuishes using erythrecyts muclear
dimensions,

strain B could be distinguished frem strains T, M
& V and the latter from T and IVRI by erythrocyte muclear
dimensgions.

eingh et a]. (1976) reported the existance of varis-
tions between different dimensional gharacteristics of ery-
throeytes of four strain, 1.¢. 0, P, K & No. The area of ery-
throeyts and that of {ts cytoplamm 4id net vary between the
strains but the muclear size was ctserver o vary.



Parua et al, (1901) estudied the differcnces ketween
sivteen sire groups over tvo limes of krollcr chickern in the
dimensicral characteristices of erythrocytes,

The oval erythrocytes were neasured urder optical pro-
Jectior for lercth, breadth, chape (length/breadth) ard area.
The two lines A4 pot Giffer in any cf the reasurerente.

Chatterjee and *ukherjee (19€1) reported that by
usire the comrinatiocn of the three direncsiopnl characteristics
of the exythroeyte miclcus such as lergth, breadth end areca cf
four rreede of cocks could ko grovped into tuwo croups, fue-
tralorp ard thite reghorn belone to ore and 'ew Damshire Red
ard Phode Isleancd Red relong to ancther oroupn. ¢



PART =~ X

MATERIALS AND METHODS



The main objective of this preject was to study the
veristion in the &mensional eharacteristies of the exythre-
oytes between different linss of Jepanase Ouails (Cotwimix
coturnix Japonica).

Nawrials and petheds

Three lines of Japmnase (uails, namely Mest lise (L,),
Eos line (L,) and Cerman 1ine (1;) were used fer the present
stedy, The GCerman line '(L,) and Meat line (l-,) were Best t¥ype
straines and the Zgu line (La) vas 590 type strain. Thess
lines wvere originally develeped and rared dy Centrel Aviam
Research Institute (CARI), Izstnagar, U.P., they wers nain-
tained under uniform conditions of menagement and fesding at .
the department of Animal Genstics and Breeding, Bidhen Chandra
Krishi Vispwevidyalsys, Mohanpur, Kedis,

Bight adult male birds and eight aduit fanale birds
of the same age (& wesks) were rapdaemly seleeted frem obeh
1ine. Body weight of each of the Mrds was recsdsd separs-
te and from each bixd four bloed mesars were tskem by pune-
turing the wving vein. The air éried smears vare then fixed
for 3 mimutes, in methyl aleshel, The aleshel £imed bloed
smears wers stained for 48 hours in freshly prepasred Ciumss
stain, The stain wvas prepared with 2 ml of Clames, O ) of
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rhosphate buffer {pf 6.,8) ard 90 ml of c:(:!2 free clags Clsti~
1lef water,

“he corposition of the phosphate Muffer vas as foll ¢

Cermesition of phosphate buffey

:.oaegaofmam‘snmomofuw
0,816 o of mzpo‘ in 100 m! of water,

The ¢ramiles ©f r-za,mao‘ anrd Eﬁapod. weye Cissolved in
vater, Then ecual wolume cf the both compositicrs were mixed
an® the pll of the mixture wvas affusted st 6,5 ty the p°
retere The staired slides were rapidly vashed 4in dmuble @is-
tilled water, an@ wvie kent inclined to vash ewey the excess
of veter. These slides were Gried cver a slide warmer ot 37%C
for 2¢ hours end were rounted in Debex, )

Al 192 alifes were coded to vell their ideptities
and exanired in a rancdomized order to aveicd ary Miasness in
in Geterminine the dimensicnal characteristics of erythrocytes,
To Cetermine the Gimensional charecteristics cf cxythrocyte,
four ovel gheped erythrecyte vere selected gt rardom from each
eofed elices, There wvers three ypes of crythrocytes:
(a) rourd celle with rourd nuclei, (b) oval cells with oval
ruclel (lepntoehromatic) and (c) oval cells with elompated
mcled,
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Carmera rucida drawings of the oval shaped cytoplasr
and nucieus of each erythrocyte at a macrification of 2000
wvere made on geperate eheets of paper,

Measurements cf the maximom lencth, maxirus hreadth,

and area of the cytoplasm and rueleus of erythrocyte were made
on the dravings eccording to the method deserided Yy Pant ard
mrherjee (1973). The method wam &s follows

A transparent plastic scale craduated in centimeter
was uged to measure the erythrocyte miclear lencth and treadth,
To reasure the maxirum rreadth an? length, the transparent
scele was roved from one end to another, Uthen the scale reeds
irng wvas madrum, 8 iline vas drewn indicatinc the porticr of
maximum Ereadth and leneth and the reading was recorded.

The lencth of m,n f$.e:. 1 Givision of cbjective micro-

meter was plotted on a peper, Then the length of drswing wae
rmeasured in centimeter scale and the factor was calculated in

the following way.

The length of Camera Lucide drawvincs of ope division
of okjective micrometer macnified on %2000, was 7,53 centimeter,
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o’c 7.85 contimeter = 10,!
1 contimeter o wify = 1.3348
1 contineter x 1 centimeter = (1,3248)°
= 1,7543 for area.

The ratio of the length to breadth of erythroeyte mmé
rmcleus was token &s cytoplamic and muclear shape respee-
tively. A narrow erythrocyts or mucleus weuld heve s grester
1/B ratio than broader micleus or erythrocyts,

™he area of the nucleus ves determined by a planimetsr
mmuo.:a’. The meclear ares was substracted from
total erythroeyts area to obtain cytoplasmiec ares.

The erythroeyte length (EL), erythreeyte Breedth tn).
Mclesr length (NL) and Fuclesr Breadth (NP), Erythrocyts
avet (EA), Ruclesr area (NA), Cytoplasmic area (CA), Cytepl
mic shape (C8) and Ruclear shape (N2) were detsrmined frem
four ‘rawings of each slicde. THe aversge velues for feur
drevings thus obtained for eight dimensional charactars were
used for further statistical analyais.

The regression of the dimensional characters on bedy
wight of bird was caleulated and necsssary adjustmant for the
significant regression valwes if any on the data of respective
dinensional charscters vere made end sudbjected to further
mlyh...
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The effert cf different lires, ser, and thelir inter.
actiors on the Qimersicrel characters vere stulied usire anaw
iysiec cf varionce. The followine statlstical) rmode)l wae uned.

Tatle o Anelyals of variance ¢f exvthrecyte (both
cytonlasmic ard muelear) dimensions
fouree . IS Yalle |
tetveen iipe (L) (1wd) e« 2 ver I
fetween pex (8) (6-1) o1 ver o
cex g 14ne {3 = 8) {(1=2)(5+1) o 2 Var v # 8
ar:fmal vithin iire
vithin eex () (2=1) L 2 C @ {£=) var r .
x2x%3
o 42
Tetveen alldes witrin (4ul)P 2 22 3 Tar ©
epirals within sex ~ 144

withinr dre (C-%)

——— PO

e vorience of cniral vithip lire vithin sex was tes-
ted erainst the vaxience Letween slides within oniral vithin
1ire within eexe If the animal within withir ldre within sex
was fourd €0 be cicpdficant, thoenm the intoracticn cf lire x
ser. 108 tested arninst anfrals vithir lirne withir sex, 1€
the endmal within lire vithin vas rot gicrificant, pocled
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see of sguare was Cetermined by peoling endmal within ldne
vithin zex and error, ard dividing by their cum €€ COrrYesHOne-
Aor Cecree cf freedom,.

Thiz pooled error wcasurement could ko used to test
varistion cf interoction retueen lire erd scu, I£ the intore
acticn vas sicnificant, then kotveen line ard ketweeon sex
variaree could be tested agaipst intoraeticn.

£ the interaction wop ingicnificant but apimd) within
lire wvithin zex was sicrdficont, then pooled error reasurerent
cenld e ectimated Ty alfine then o dividive 4t vith thelr
corres-orcire svn of thely depreen ¢f freefinn,. Thin peoled
error recstrement ¢an be used to tost vordation betueen 3dro
ard letveer 2ex,

£ 211 (animal vithir linc vithin sen) wvere Snsficnifi.
cant, The porled sin of goudre of theso tuo cendd be fivided
v sz of thelr Cegree of £reefom, whieh conld ko used to
tegt the nair effect,
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The means of erythrocyte muclear and entire ezythre-
cyte dimensicnal charactaristics slong with their standard
errors, expressed in mierem ( /n) are pressented in tadle-2, 1t
is spparent from the tadble that means of cyteplasm area (CA)
of male birds for Ly, L, and Ly in a® were 47,316 3 6,061,
43.097 & S.394, and ¢9.932 3 5.137 respectively, and 46.033 3
3,619, 43,782 4 4.361 and 45,615 ¢ 3.2¢3 respectively in
ferale birds., It was found in the present stuly thst Ly males
were superior to both Ryand L, and L, males were supezior to
Ly males, wheress, L, female birds were wuperior to 1y and 1,
and Ly fenales vere superior to L, feralep in respect of cyto-
plase ares, It is further ochaesrved that in both the senes the
L, Pirds weze found to Pe inferior to other twe lines. .

From ths same talle it is found that the means of ery-
throcytes srea (XA) for Lye Lg and Ly lires were 61.930 ¢ S.501,
§9.707 & S.63), 64.893 &+ $.09D respactively in males and
60,194 & 3.382, 58.018 3 4,344 and 60,786 & 6.361 a? respec-
tively in female birds.

mn,b:m-nntmmummungmx,
lm-mL, nnthor,z birds in both the sexes.

It {0 apparent from the same tadle that the means of
the ruclear area (FA) for Ly, L, &nd L, in male were 15,640 ¢
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1,821, 15,074 & 1,020 and 13,813 4 0,092, respectively and
16,661 & 1,146, 24,656 3 1,183, and 14,909 3 1,738 - a? res-
pectively in famale tirds, Ir male kirds, the mean nuclear
maof:.z bltdumhzghcrmh Inﬂl-,t mh,m -
rier to 1, birds. On the other hand the mesn mclesr area of
fenale kirds was highest in L, end lowvest in Ly and !.3 was

in betwesn L, and Ly tirds,

T™he meon exythroeyte length (n.-,n) for Ly, L, ot
Ly males were cbosrved to be 10,440 & 0.690, 9.877 & 0.403,
nd 10,665 3 0,566 respectively and 10,218 ¢ 0.367, 9.973 &
0.95% and 10,128 ¢ 0,725 respectively in females (Teble - 2),

Mean erythrocyte length of 1, birds wvers found lowest- .
among three different lires in beoth the senxss,

Frem the table 2 it 3 also spparent that the mean
arythrocyts breadth (m,-) for Ly, 14 8nd Ly in male birds
wvere 7,179 & 0.318, 7.309 &+ 0.359 and 7.317 4 0.376 rempee~
tively and 7,140 ¢ 0,290, 7.101 & 0,687 and 7.171 & 0.337 res-
pectively in females, Maximuom erythrocyte bresadth were observ-
ol in t.3 and Ly respectively for males snd famsles.

Yt s spparent from the talle that the mean values of
Fuclear length (ML) for L,, L, and L, were 5.342 ¢ 0.309,



54352 & 0,272, and 5,435 & 0.252 respectively ir male and
54301 ¢ 0.198, 5.207 & 0,269 and 5,324 & 0.429 /n respectively
in female bires,

In the presert irvesticcticon lorecst erytirrerte rucle-
us vio found &n ?;3 oeles and ferales.

.t s gppore ¢t £frrw the table-~2 that the mear vlue
of ruclear breadth (rT) ¢ /n) of male birds for Lgs I, ard Yo
were 3,709 & 04179, 3,519 4 0,220 and 3,409 2 04134 ant 3,206 &
0.1P0, 34310 & 01066 and 3,205 4 0,115 resncctively in fermale

bircs,

In the nresent ctudy loncest erythrocvte muclear
Yreadth vae fournd in LY rales ard Lo females,

Talle-2 elso reveale that mean exythrecyte chape (E0)
forr Lye Ly @G Ly malo Hirds were found £0 e 1.482 4 0,002,
1.371 & 0,057 and 14469 4 0,082 respectively onl 1.434 & 0,073,
2,996 & 0,068 orC 14426 ¢ 0,064 respectively in female kirds,

Ilale tirfe of Ly &rd Lg had hicher mesns for 1O tut
Ly forede Yints R hicher reon OF over rale Hrds.

The mean values of rmcleer chape (I'S) vere alsc fepice
ted in the come talles, In madle cf Tqo z\-,z 2] ol r.a they «eore
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1,573 & 0,700, 1.832 ¢ 0.073 and 1,605 & 0,089 respectively
ant 34627 & 04008, 1570 & 0,075 erd 1,606 & 00120 respec-
tivcly in female. Deomzle birds were found ¢o te auperior to
males Ir respect of ruclicar shape in L. and le wherezs I.-z
tirds hed lowest mean value c¢£ LE for beth the sexes,

r'earn elere vith ctandaxd errors ¢f e Cytornlas: area,
exythreeyto areg, ervthroevte lercth, ruclear lerctk, ard
rucdece chene, of Lqe T cra !.3 irrespective Cf sCes aAre TYCw
sertod in tolle-3s PAfficrent mean values cf U4, T:q &1Q Tog
lines were found €0 Le 404098 4 3,020, 43,643 & 34470 ant
47774 3 4,060 respectively for cyteplasm area, 61.072 4 3,230,
50001 3 3,560 erd 62.640 4 44040 respectively for exythrocyte
ares, 100936 & 0,391, 0,024 4 0,330 end 10.396 3 0.460 respec~
tively for egythrocyte lencth, 84324 & 0.190, 5.279 4 0,180
and S¢379 & 0,250 respectively for nuclear lencth, and 1.600 ¢
0073, 1.5€3 4 0,078 erd 1,605 & 0,074 respectively for m=
cleer chape, In the present study it wvas chserved that vhen
the mean for CA, EA, EL and FlL werc detesrired frresnective
of sex, tho Ly 1lire vas olveys superior to Ly and 1, an? Tq
wvas superiocr to Lzo

Thie table 2led revealed that the mear value cf Tge
L, and L, were 1,452 4 0,058, 1.303 & 0.042 and 14443 3 0.052
respectively for erythrocyte cshmper ond 3,543 & Q.180,
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Takle 3. Mean ané standard errcr of erythroeyts maclesr and
antire erythrocyts dimensional charecteristics of
different lires

Erythrocyte Ly L, Ly
miclear and

entire Mean SPE Msan 3B Mean &2
Cytoplamn

area(ch)( u°) 46,675 3 2.000" 43,043 3 3.470° 7774 5 4.060°

Erythrocyte
srea(za)( %) 61.072 3 3.230 58,901 3 3.560 62,840 3 4,040

Fuclear
area(sA)(u7) 15,155 & 1,080 15,266 & 1.090 15,401 3 0.970

Erythrocyte
length(EL)( 110,333 3 0.391°  9.924 2 0.330° 10,396 3 0.460"

zrythrocyte
tresdth(EER)
(f’ 7.184 K 0.320 7.19% 3 0.300 7.244 K 4 0.180
Muclear
lencth(NnL) * .
() 8,324 4 0,190 5,270 3 0,150  5.379 3 0,2%0
meclear
breadth(kB) _
p) 3,543 4 0,180  3.418 & 0.170 3,347 4 0,120
shepe(ES) 1.45¢ 4 0,088 1,383 + 0,042 1.443 4 0,082°
Faclear shape

Maans within c 00 Tearing at least cne saper-
script in conmron de pot differ significamly.
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3,418 4 0,170 and 3,347 ¢ 0.120 respectively for muclear
treadth. lLowest mean erythrocyte shape vwas estimated in "’2
and lowest mean rmclear breddth was estimated in Lae

The mean values of the Ly, L, and L, were 15.138 4
1,080, 15,266 4 1,090 and 18,401 + 0.970 respectively for FA
and 7,164 4 0.220, 7.3193 4 0.380 and 7.244 & 0.180 respectively
for EBE, ¥For these characters Ly was found to be superier to
other two lines, lower mean for FA and EP were found among
L, Pirds.

It 42 found in this study that L3 birds wers superior
te other two lines in respect of mean erythrocyte dimensional
characters except in ES and NEy and the L, birds were inferier °
to other two lines in respect of mean arythrocyte dimensional
characters except in KA and EB,

Means together with standard error expressed in micron
( /u) of erythrocyte nuclear and entire erythrocyte dimensional
chsracteristics of male and female over all the lines were
estimated and presented in table-4,

From the table it 1s spparent that all the erythrocyte
dimenszions except NS, were larger in male than in female. The
overall means together with standard error expressed in micron

(/u) of erythrocyte ruclesr apd entire erythrocyte dimensional
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Table 4. Mean and standard error of erythrocyte miclear and
entire erythrocyte dimensional characteristics of
male and famale of Jepanesse quail (over all the

lines)
Sex Male Femalse
Trait Mean SE Mean &P
Cytoplasmic area(Ch)

P 46.820 4 6,061  45.084 4+ 4.587
Erythrecyte area(SA)

P 62,216 4 5,768 39,740 4 4.991
Muclear area (KA)

p 15,779 3 1.527° 14,769 3 1.378°
Exrythrocyte length(EL)

/o 10,331 & O.668 10,108 & 0,530
Erythrocyts kreadth , -
Fuclear length(iL)

Tclesy Presdth(f®)  3.576 £ 0,203  3.296 ¢ 0.179"
Erythrocyte shape(ES) 1.441 ¢ 0,092 1.415 + 0,088
Nuclesr shape (NS) 1.872 2 0,088 1.59% k3 0,099

Means within - 20/ Learing at least one
superscript in common donot differ significently.
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Table 5. Owverall mesn with standard errer cof erythrecyts
nmaclear and entire srythrocyte dimensional
characteristics of Jopanese quail

trythrmoeyte nmiclear and Overall mean
Ire
characteristics ¥emn SE
Cytoplasmic srea (CA)

P 43.956 ¢ 5.573
Erythrocyts area (EA)

p 60.977 4 5.538
Nuclear area (NA)

P 15,274 3 1.59

rxythrocyte length (1L)

Va 10,2185 4 0.62¢4 *
Erythrocyte bresdth (EB)

/ﬂ 7. 184 : 0,420
Fuclear length (KL)

/n S.328 4 0.321
Ruclear breadth (KE)

/a 3.4 : 0.297
Erythrocyte shape (IS) 1.428 4 0,083

ruclear shape (NS) 1.586 4+ 0,094
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characteristics of Japanese quail were estimated apd presented
in table-S. They vere 45.956 3 5.573u°, 60.977 1 8.538 a7,
15,274 + 1,539 u°, 10,215 ¢ 0,620, 7,184 3 0,420 m, 3.436 3
0.297/\1. 1.428 4 0,083 =nd 1.586 4 0.094 respectively forx CA,
EA, NA, EL, EB, FL, NB, ES and N8,

Table 6 Measn + 3.E. snd C.V.X of body weight of quail

sax of Mean and Range CeVeX

birds E.E.
on) (om)
Male 124,67 2 4.021 67 - 1%0 31.60
Female 145.88 2 7.90% 72 - 199 53.09

Table~6 shows the mean &long with S.E, of body weight
in gus 0f two sexes of birds {irrespective of lines) with
range and C,V.%. It is spparent from the table that the body
weight of femsle wés graater than male birxds.

The regressicn and standard error of erythrocyte
rmiclesr and entire erythrocyte dirensions on body weight of
male and female birds was estimated and presented in table 7a
and 7> respectively. Ko gignificant regression of erythrocyts
mclear and entire exythrocyts dimensions on bedy weight was



Fic.1lo Micrephotograph of quall erythrocvtes

(a) Cell with oval muclens (lLeptochromatic) -
considered

(k) Cell with elongated mucleus -~ (Pachychrematic) -
- not considered

_——
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ebtained. Hence no adjugtment of dste on erythroeyte nuclesr
and entire erythrocyte dimensions was necessary for beody
weichts of the birds,

Though very little informatieon were availedle on the
dimensionsl chartcters of erythrocytes under nomal conditions,
it i3 reported in the litsrature that the diameter of the
erythrocyte increases in pernicicus apammia and in any other
sbnorrmal eonditions, vhere either the erythroeyts eount is
low. (Holman, 1952) or smount of water in plagmea is moze
(Fiemnes, 19%2). The sise of erythrocyte decreases in chil-
dren suffering from hypochromic sasemis and in microcytic
ansamias Sue to iron daficiency or due to inability to utilize,
iron. Extreme age variation is alsdo knewn to influenes the T
erythrocyte sise (Karvonen, 1954, McDonald et al., 1958), Inm
the present study all male and female bhirds for three lines
were choosen healthy and were of 6 weeks of age.

It is thus reasonadle te assume that the variations
observed for the dimensional characters in the present study
were real biological differences, and nct due to disedses or
other adbnormal conditions.

To £ind ocut vhether varistions existed betwesn the
lines were real or due to chance, the bagic data were statis-
tically analysed =3 per model ¢gi .. in Table-1, The memn
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squares for different scurcep of variation sre pressnted in
Tedle-8, The mean sguares due to lines and dus to sex were
testsd ageinst the mean squars due to line into sax. Mean
square betwveen mnimals within sex within line was used te
test the mean square between line x sex and mean sguare for
error component of variance was used to test the metn square
batween animals within gex within line.

It {s spparent from the table that significant varie-
tions (P / 0,08) between lines were found for ES, EL and CA,
signifieant veristions (P / 0.01) for FA and (P / 0,08) fer
KL were obtained,

Hichly si¢gnificant (P / 0.01) varistions Metween °
snimals vithin sex within line wers found for all the dimen-
sional characters except for nuclear shaspe and miclear breadth,
70 tast the significant differencve between the means of
aifferent lines and betwesn the asx for the traits showing
significant varistion. Duncan’s Multiple Range Test (1958)
were carzied cut and the result of the test are summerised in
‘™kles-3.

Table~3 revealed that CA of Ly was significantly gree-
ter than L, birds only and the L, birds differed significantly
neither from L, nor from L, bixds.
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It is spparent from the tedle-~3 that the arythrocyte
length (EL) of L, and Ly birds were significantly larger than
L, birds, Put the difference betwean L, 8nd L, wes not sig-
nificant.

Frem table~) it is also spparent thet (E8) of L, and
Ly birds wers sicnificently higher than that of L, birds. Wt
the differences between Ly and L, birds for this charaseter
were not statistically dgni#elnt.

The DMR test revealed that significant differences
Petwesn the sax for NA and NB were found (Teble~4). Por beoth
the treits the male birds were found to have higher dimensions.

As the body weight of male was less than female, Oy
gen carrying espaeity of hlood was more in the male than in
the female. Xt repulted in the ¢greatsy erythrocyts area (EA).
srythrocyte length (EL) and erythrocyte breadth (XB) and eyteo-
plasm axea (CA) in male than in the female erythreeytes. This
repult is in agresment with the findings of Mehmar, 1938, and
Ineas and Jamroy (1981).

Put the erythrocyte micleus was greater in male than
in the female. This results wes not in agresment with the
findings of Lucas and Jeyod (1961), Kashiwerbra (1964) and
(Mukherjee st al., 31971),
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A significent variation between sex was cbserved for
¥A and NB, This same result wag cbserved by Mukherjee and
Pands (1973) in male and femule of l-day o014 chicks in peoultry.

The main observations of the dimensional charscteris-
tics of erythrocyts in permanent Giamsa preparstion varied
between three lires,

Variations betweer lines, line x sex interaction and
animal within sex within line in the dimensicnal charseteris-
tics of erythrocytes may be due to genetic and non-gemetie
factors, such a&s age, nutrition, manegement and climstic fae-
tors (Khan and Mukherjee, 1974), Beatty and Sharma, 1960,
Beatty, 1970 Einha and Mukherjes, 1973 shah et a)., 197,

In the pressnt study mutrition and mantgement were
the same for all the birxds of L,, Ly ad Ly and Dlocd samples
alzo from edch birds of three lines were collected in the stme
day. All the birds used for the study were taken from sams
hatch,

The body weight also 4id not influsnce the dimension
of erythroeyte as no significant regression of dimemsional
characters of erythrocyte on body weight were obtained. All
the permanent slides 8nd the measurements of the dimenaional
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characteristics of erythrocytes vere done by one person (the
suthor) by using one set of spparatus. Therefcre all the
possible non-genetic causes wvhich might influence the dimen-
sienal characteristics of erythrocytes were hald econstant,
Therefore the observed variations in the dimengional charsgter-
istics of erythrocytes were mainly Qie to genetic variations
between lines and animal within sex within line.

In the literature no report on the dimenpionsl charac-
ters of the erythrocyte is found in Japanese quail, Nowever
fev information on these characters in poultry ase aveilable.
In the variations between lines for 11, IS and CA wers found.
This findings are not in agresement with respect of Khan and
Mukherjee (1974), Barua and Pant (1981) and Singh and Mukher-. .
jee (1076).

This difference in the findings with other workers
might be due t infact that the type varistions of erythro-
eytes dimensional characters of quail are not similar to that
of poultry. However, before drawing any inference, it is
felt that further study en thess characters in quail is needed.



PART - I

MOLTIVARIATE ANALYEBIS IF THE ERYTHROCYTE DIMENSIONAL
CHARACTERISTICS OF DIFFEFENT LINES OF JAPAKEBE CUAIL



PART « XX

MATERIALS AFD METHODS
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In the previous chapter it has leen observed that
differences among lines exist in regpeet of the gingle dimen-
sional characteristics of erythrocyte of three lines of
Japanese quall. Now the lines can be discriminated by taking
more than one of the single dimensional characteristics
through rultivariate technique of snalysis. Fisher's diseri-
minant functicns i.e. the linear combination of single charae-
teristics that gives maximun discrimination between lines can
be calculated.

The objectives of study mentioned in this chepter
were therefore,
(1) to diseriminate between the genetic groups (lines) Ly
calculating the diseriminmnt functioms, o

(11) to determine the relative closeness of the 1lines from
cne another, on the dasis of the genetic differences
in the basis of the genetic differences in the erythro-
cyte dimensions,

Materials and methods 3

The basic date on the dimensional characteristics of
the erythrocyte from 24 males and 24 females to 3 different
lines of the previous study were used. Cnly data on the ery-
throcyte length, erythroeyte shape and cyteplasm area which



showed significent variations between line were utilized in
the present study.

Statistical Methodoloqgy ¢

To calculate the discriminant function owing to dis-
criminate between lines by using the various dimensional
characteristics of erythrocyte namely, EL, ES, CA it wés nece-
ssary to generate sum of squares (8S) and sum of products
(SP) matrices between lines and between line x sex and animal
within line within gex. The wum of squares for the three
sources of variations were already calculated. Here sum of
square of both line x sex and animal within sex within line
were added up to get total sum of square which will be consi-
dered as error sum of sqQuare (Cij)' The method of analysis
was the gsame as mentioned in the previous chspter. The sum
of products were calculated as per Table Sa and b which was

same as mentioned in the previous chapter,

All the differences between lines were tested by
forming a combination of (1) three linear discriminant func-

tions for three erythrocyte dimensions.
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Table 98 Analysis of covarianes of erythreevte (eytoplammic

and miclear) dimensions

source o7 wvaristien d.¢, sS.pr,

Betwesn line (B) L1 = 2 l”

Between sex (8) S=1 =1 a‘j

Bex x 14ne (L x 8) (L-1)(5-1) L” {
LxS &2 { c

13

Animal within (A) (A-1)L x S = 42 Ay {

sex within line

Between slices (6=1)1. x 8 x A "3

wvithin aniral(E) E =1

wvithin sex (8)
within line
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Table 9b. Analysis of variance of erxythrocyte (eytoplasmie
and nuclesr) dimensions

soures of
"ri‘t‘-w d.‘. 8‘8.
Betveen sex (5) 5«1 =1} s“
Sex x Line (L8) (L-1) (8-1) = 2 LU |
i Ca9°
Animal within (A1) x &8 = 42 A i
sex within (A) h |
14ine
Between slides (B-1)L X B x A Ei!

within animal,
vithin sex
within line (8)

= 144
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since the means of the erythrocytes cytcplamms
differed, they were assioned equal and proportionste weichts
(Couléer, 1936). The weichts assigned were &, = (wj; % 300,
vhere, j = 1 to 3 the number of dimensional characteristics
studdied,

It was apparent that the dimensional characteristics
with lower mean Gij) would have a hicher assicned weight
than the erythroeyte dimension with hicher mean the discrimi-
nart coefficient (bj) for each combination of the dimensional
cheracteristics vas determined from the following equetion:

P D
121 bj.!:t_,_j = jil 33.6“ (Rao, 1852) .

In the equation the genotypic sum of squares arnd products
(CM” all unknown parameter, was estimated from

L-1 lod
Cay ~ Byy = TETTETLUCRSE =2 * Cig (Re0,1952)

The discriminant functioms were used to oktain the
discririnant scorea (2) for each line,

The differerce letween the dlscriminant scores
tetween a 1ine pair was the Ceneralized o (I*zhalanckbds)
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Distance Function Dz. gauare root of the Ceneraliged Distance
function was the plstence D.

The 13:‘a values were tested for sicnificance by Hotellinpo's
Tz-teat (cnedecor and Cochran, 1860C).

Hotellings (1940) T° test. The equstion being

4 P o]
: Bt S 2
- Ryt (adx + bdy + cdg)
vhere, a, b, ¢ were determined by

-l

8 Sx* 4 Exy ¢+ oxm éx
b - Bxy o 8?2 4+ Tye dy .
[ txe & Ly & 5352 az
a £x? eDxy 4 Dxe dx
b Txy  SY® 4+ Tye e @
c Ex2  Tys  + e dz

ax, 4y, 4z, the &ifferences between means of respective traits
of the two genctic groups.
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The 2 value was tested by the analysis of variance

gource of variation d.f. M, 8. r
Between genetic 2
croups P */p
within genetic { 2adxa+béyscde)
groups (g + 0, =p~1)

(n1+n2~p-1)

vhere, p » no. of traits studied,

The mimclaseification probebility (MCP) dencted by ( )
expressed in percentage was equal to (31 - ¢/2) = 100
where P was the normal Aistrilution function. The D?
values between line pairs were used to study the relative closee
ness of the lines (Reo, 1952),



PARY - IX

RESULTS AND DISCUSSION
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The ceneralized eun of squares {0} ard sur of pxce
ducts {£P) Letween lires, CB”) betveer line x sex ard apimal
wvithin eex within iice (Cu) ard retween cenotyre (c”) for
the crythrecyte dirensions such as CA, £5, €1 are presented
in Teble 10, 11 ard 12, The hickest phenctypic variance was
fourd in Cn, followed by £l end Le he value ¢f variances are
renregented dlacenelly in ke Talle 30,

Terle 13 renrecents the inverse of the rhenctynie
retrix (£g,)"%, Discrininant coeffictert b, &lscrinirert
furctions (b, a?:‘z”) ard Alecrininart score, (C) frr each Yire
usine ervthrcoyte direngicnal characteristics oare ¢iver in
Talle 14, In all these lires 1. contriluting maxirum tovards
the { v2luen, Discriminent coefficiert ard Dz-valnes. b £.28
tarce (D) ond risclascificaticn probabilsities (1%C.0P,) Ir per-
centece betuveen lirne paire are presented in Tatle 18, The 133
values for o1} line paire were tested Ly Fotellincts T tcst
ard were founé to te hichiy sicpificert, incicatire that tho
cerliration 2 threeo dimensional charactcristics Ciffered
Letveen each lire rair in vhich D drcreascd, the !".C.P. deercas-
eds The D values for the Aletircuishatle were 8,00 for Iq
ard Lg lire polizc ard .80 for L, erd !3 lire n2irs ard 4,69
for 1, ond Lg line polr,



The relative contrilbutieon of eech character towards
the Dzovaluu between line pair are presented in Table 15, CA
eontrilutes maximen towards Dz-vamu followed by KL and ES,

Using the dimensicnal charecteristics of exythrocyte
the Dz-vuuu of Lyge Lz and !.3 are distinetly seperated from
esch other. Hence no cluster will be formed among three limes.

Multivariate technique of anealysis of the dimensional
characteristics of CA, EL and ES was considered, to differen-
tiate the three lines of Japanese Quail. This tecihmique was
used by Mukherjes and Pandya (197€) used spermatosoan and
erythrocyte nuclear dimensions seperately to Alscriminate
strains of white leghorn cocks. -

These results did net agree with those reported by
Mukherjee and Pandya (1976). They reported that erythrocyte
KL, NB & NA were the important dimensicnal characteristics to
discriminate the strains., In the present study ES, EL and CA
were found to be important dimensicnal characteristics to dis-
criminate the lines of Japanese quails,
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Fig 2 COMFIGURATION OF THE THREE GROUPS

AL T MUTUAL KELATTGHESHHEPS BASED

QN THE ERYTHRCCYTE & CYTOPLASM DIMENSIONS.
(SCALE ID=1c.m))

(D 88,998, 4°69)
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Line.l
German lire (Male) Gemagm (Female)
&

Line=2 _ 7 Line-2
Egc line (male) B Bgg line (female)

riq.zémcmhotmrquha of quail exrythrocytes of the three
lines. line-~3 (Cemen line - Male & Female), lire-2
. (Moo line -~ Male & Female)
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Fig. 20 Micyophotographs of quail erythroeytes of the three
lines, line-3 (Meat line - male & female)
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SUMMARY AND CONCLUSION
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The dirersicrs’ characterictics cf ervthrocvte Ar pere
rapent ceimss stain preparetions from three lires ramely
Cerman ldre (14), ecr linc (£,), ceat lire (F o) maintaived
uncer the some Cletnyy arnd roanacerisl corditicrs, ardd ©Ff name

&rC vere preparet.

The follovine results were cktained -

1) 1ire Giffererce ore found in the cvicmlaem orea, ard
exythrocrte lenceth and erythrecyte chane.

$8) retueen aniral within lirees withir sex except vuclear
treadth erd nuclecar shane ell the ddrensicnal charses
toricticp of erythrocyte varied,

114) Cetveen lire = se, al) the Girensioral cheracteristics )
of crythrocyte 16 not vary.

iv) The dimencioral characteristices of crytlrvoyte lencth,
ared end cytcplasn eres Aifferentiolly dleorimirated
the three lires,

The rrltivoricte pethed ¢f eralyals vas arplied ky
veliee shree Qlrencicral eharacteristice rarely, Fryvitrocyte
lencth, Crythrecyte chepe, ard Cytoplasm area which varded
si¢rificently beturen three lines porely Cexman idre, coe Ylire
erd meat 1linc to Giscriminate ard to Ceterrine the nearnesc
cf thgee lineg.



i)

i8)

444)

5d

The follouwine results were obtainel -

Ly ueirg combipation of three dimencionel characteris-
tice of erythrocyte navely Erythrocrte lerncth,
ervthrocyte chape, and cytoplasm aree the 1ires cowdé
not ke crouped. These three lires were found to le
distinctly separated froam each other.,

It vas cksezved thet the differcnce retween ary tuo
linee eonuld ko completely descrited in tems of Alze
cri~inant coefficicents erd the nmacritvde of the differ-
enco meemred by the Cercralized Distance Furction (n9).

I4 vor Aleo checrved that reat 2ine end Certan lines

erd e(r re vere ¢gerctieally sepercted frem euach cther,
cg which er( line end mest line are coampearatively
clecer than thelr Cictance from Cexnun ldre,
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