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ABSTRACT

Four groups of Japanese quail, 50 jor each, were suhjected to yellow, green, red,
and blue light from 10-12 wecks of age to study the effvct of different light regines on;
behawior performance, body weight, feed and water intalee, eay production and reeigiit.
Each week five birds wwere killed to obtain serum samples (for estimation of FT.y., estro-

gen and progesterone) and to estimates carcass qualifyy.

Exposure of quails to red and yellow light (long antd medium waie length) resulted
in high feeding, drinlking. egg prodtction and weight. but lowwer the grow!th rate. On (he
other hand, blttc and grecn light (short and mediun wave length) group exhibits « loto-
est feceding. drinking, egg production and weight, but higher in growth rate. Quails
rearec in a blue light had the highest serum FTg, and lowest estradiol and progeste-
rone, while yellow light group showed lowest FTy and highest ¢stradiol and progeste-

rone. The red group had the highest hatchability and fertitity percentage.

INTRODUCTION

Jones et al (1982) (ound (hat hens reared on red light consumed the greatest ammaunt of feed
during the breeding period. Also, Manser (1996) and Prayitno et al. (10997) (ound that birds
reared on red or wiite light were more active as expressed by greater walking activily in the
white light treatment and by greater floor pecking. wing streich and aggression in the ved light
while the activitv levels in turkeys are rednceed when exposcd to blue light that is because of
birds have beltcr vislon at bright milensilics when given a choicre. birds choose blue or green
light, Whireas, El-Daly (1987) {found In Japanese quail that light color had no signiticant cifect

on leed utilization.

The hody weight of birds allected with color as reported by Woodard et al.(1869) in (emales
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Japanese quail when kept under blue or green light had lower bocly weight than under red or
white. Also the color alfected the egg production and weglil. Phota stimutation of reproductive
functlons by the longer wavelengths of the visible pottion ol the electromagnetic specirumn also
oceurs in quail (Woodaerd et al 1969 and Oishi and Lamber 1973a). Woodard et al-(1969)
found that Japancsc quail hens under red light had signilicant higher rate of produciion than
hens under blue or grcen light and maintamed a hiclier rate of production to 6 months of age.
The saie results were recorded by Roland et al. (1971) who also added that the eggs under red
light had significant higher cgp mass than clnckens veaved under blue, green and white respec-
tively, and Lens reared under blne and red colors were less excitahle. Peterson and Espenshade
(1971) obscrved that the number of eggs 1nder blue. preesnt and wliite was signiticantly lower
than In those reared under red hight color in While Leghorn. They found that highesi average egg

weight [or [emales under red lighl and the difference between red and blue was slight.

On studying the eflects of narrow band light of egnal encryy levels on the reproductive devel-
opinent of cockerels, Foss et al. (1972) {ound that only red light stomulated reproductive devel-
opment equivaleni o that obtained by wlhile light. Jones et al.(1982) stated that the photo
stimulation of egy produetion m (urkeys secems to ovcenr egnally with white or red bui not with
bluc light. Oishl and Lamber (1973b) snggested that wavelength is the most important aspeet of

light for control of the photo sexual response in Japanese quail.

El-Daly (1987) reported that. egg number and weight were not signlfleantly aflected by difler-
cnt colors of light and there was negative correlation between egg weighl and cgg productlion. Oi-
shi and Lamber (1873b) found that pholo sexual response ol quail is wavelength dependent and
the far end of the visible spectrum (orange - red) is mosi stimulalory. Siopes (1984) tonnd thal
no significant dilference in the carly scason egg production (Irom © -10 weeks) or leriility. hatch-
ability or cgg weight due to light intensity. There arc suggestions in the literaturc that high in-
tenslty light incrcascs activity (Newberry et al., 1985, 1988) and feather pecking {Appelby et
al., 1992) in chickens. Harrison et al.(1989) stated that chickens broodcd and reared on red
light maintaincd higher rate ol egg production through the experiment. Light slimuli affect the
activity, reproductlon and growth of chickens (Phillips, 1992). Vehse and Ellendorff (2001) rc-
ported that blue Hght delays sexual maturalion of turkeys.

The [ertility and hatchability % was allected by the color of litht and walls. Hutehinson
(1960) statcd that red light has been found the most cffective .As the color of light may allect on

the testes weight and developinent and this was reflected o the [ertility %.

Woodard et al. (1969) reported thai the testicular development ol males under longer wave

length (red) was the greatesi, in contrast Harrison et al. (1989) found that red and gold Hlumi-
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natlon significantly suppressed sperm production inn While legliorn cockerels. Harrison et al
(1889) found that Cockerels rcared under blue and greeen fitlered light showed the Lngest testi-

cles and most rapid inerease in testicular growth.

Siopes and Wilson (1980) stated that at low lght micensity e penetrating power of light is
reduced and (herefore the amount of hght rcaching the plioloreceplors especially he oxlva reti-
nal reccptors would be rcduced in quail, Thurston et al-(1982) concluded that bright cool light
(189 lux) is superior to bright cotnmercial (173 ux), yellow (lnorescent (140 lux) or low intensitv
incandescent white (10 lux) light lor stimudation of senien production. El-Daly (1987) cceorded
that in males Japancse quail. pincal activity was enhanced by stiorl wave lengih (blue and
green) and thc Jowest pmeal weight was for males under red and while light colors. El-Daly
(1987) {found that the largest 3 follicular weights is not significant affected by colored light. The
organs associatcd with reprocuction such as ovary and aviduct showed an apparent decrease in
weight under blue light colored as compared to red, green and while. There was positive correla-
tion between oviduet weight and lenglh and the low weight of ovary and 3 follicles et oviduet
was [or females under blue light. No signilicant difference in egg nnmber between dilfereut colors

was observed, while highest average eyg weighl was oblained vnder white color.

The purpose al this study was (o deterine the eflect of dillerent colors duaring Uie Jayvimmg peri-
od on [ced and water consumption, cgg weight and production, body weight ol males and fe-
males and weight of different organs alter slaughtering, and on fertility and hatchabllity as well

as the elfect on some reproductive lormiones.

Material and Methods

Two hundred males and (cmales Japancse quail aged 45 days were housed i separate
rooms. They wcre dlvided into 4 groups; each group was (50) males and females by sex ratio (1:
3} and was subjected to dillerent colors. Firsl gronp was subjected to yellow, ihe sccond 1o
grecn, the tbhird to red and the lourth to blue color. A period of 3 weeltss was given to the birds (o
accommodale themselves to the colors helore collecting the dala. Water and fecd (broiler starier
ratlon pliss Soya bean. to rise the protein to 2726) were provided ad libitum during experiinental
period. The color of the light bulbs was the same as the color of walls. The light was continuous-

ly on.

Afler the period ol accommodation we start colleciiug our data. the teed was weighied dally in
the morning and then re weighted in (e next morning to record the amount ol fecd consumed
daily (g. /bird/day), also in the samce way, water was measured daily (ml/bivd/day). Eggs were

collected 3 (inwes dally ta record the average daily cgg production and egg weight in different
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pens. Body weight of males and females was recorded al the beginning of the experiment then
weekly. To delect the fertility and hatchabilily % egds were incubaled, after hatching, the %% of
hatched chicks, % of infertility. and % ol dead embryo were calenlated. The % of infertility and
dead embryn was calculated by breaking (he un- hadched eggs. The incubation was done 3

times.

Blood samplcs were collected weekly by slaughtering live birds (rom each group and scra were
obtalned for delcrmination ot free tri-iodothyrodin (FT3) nsing kil (Bio Merina-France). radioim-
munoassay (Diagnostic product crop. Los Andeles, California. USA). Estradiol 17-b and progeste-

rone were mcasurcd according to Burtls and Ashwood (1994),

At the cnd of the experimcnt all birds were slaughtered and blood samples were taken. Afier
plucking, the organs (heart, testes, ovary, oviduct weight and lengtly, weight of large 3- follicles.

and liver) were recorded.

The oblained data were stalistically analyzed according to Snedecor and Cochran 1999).

Results

The present results table (land 2) showed that (here was an increase in the dalv leed and
water connsuinption per bird, and that the hirds kept under recd color constuned more leed than
other groups followed hy thosc under yellow and those on blne light had the lowest [ced con-
sumption. Feed and water intake under yellow color is nnt altered by weck perind, while under
green color it decrease by the perlod. Food intake was not affected by period under red color
while drinking deceased. Feed intake was more In S0 week then derreased aller that under blue

color, while drinking was not allected (lable 1&2),

Birds kept nnder yellow color drintk waler more than tliose an other colors. There was no sig-
nlficant dilference in the amoun( ol water drunk by hirds on red and vcllow colors, but the difler-
ence was significant in case of blue and green colors as thosc birds consumed less antount of
water. On regarding the eflect of color on epig production tahle (3&4). the results showced that the
vellow color gronp produced nwrce and heavier eggs than other groups lollowed by red color while
birds on blue and preen colors produced fess number ol egrs m comparison of egy production
from hens subjected to red ight and those on blue, while and green. The heavicst body welght
table (5&6) was altaincd at grevn color lollowed by those on blue, while those on red color had
the smallest body weight. The % of dead embryos table (7) was higlier at greenn and blue colors
{5.11 + 2.11 and 3.33 + 2.11) respectively, also the highest inlestility ¢ was obiained {rom birds

on bluc and green colors (31.88 + 1.21 and 26.79 + 3.18) and the lowest inlertility was at ved
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color (10.12 £ 2.58). Quails rcarcd in a blue light had the highest serum FT3. 3.309-0.20ug/dl
especlally at 4th week (taic 9), and lowesl estradiol and progesteranc, while yellow light group
showed lowes( FTy aud highesi esiradiol. especially at 4th week 163 773,11 (ng/mil) and proges-
terone, cspecially at 41h week 1,159 + 0.19 ng/ml {table 10&11)

Discussion

Light is perceived through photorecepiors thal transduacer encrgy contained in pliolons into a
biologlcal signal. In the eye. energy from photons 1= transnded by photosensitive pigients in
rods and cones. and transmitted (hrough ncurons 1o the brain where the signal is inlegrated
Into an hinage. For the purposcs ol reprodnction, however. the perception ol hight docs noi «e-
pend upon photoreceptors in the eve. but al<o tn the hypothindamus are thie biological transdue-
ers lthat converl photon’ energy inio neursl ilnpulses. These nenral anpulses arve then amplitied

by endocrlne system to control ovarian and festicular lunction (Etches, 1993).

Light is perceived by hypothalamic photoreceplors thiat convert the electromagnetic signal
into a hormonal message through their cllect on the Livpothalamic neurons that secrete. GnRH.
The gonadotropes respond (o stimulanhon by GnRH by producing 1fiwe donadotrophins luteinizing
hormone (I11), pand follicle-stimcdating hormone (FSH) and seivetmg them into blood “The gona-
dotrophins bind to receptors on theca and granulose cclls of ovarian follicles, stinulating andro-
gens and cstrogen produetiou Irom the small follicles and progesteronc production froua the larg-
esl preovulatory follicles. In the male, the gonadiropin stimulaic production of spermatozoa and

sceveral androgens, including teslosteronce (Etches, 1993 and Praytino et al., 1997).

The present results showed thal there was an incrcasc in the daily feed and warer consumed
per bird. The birds kept under red color consumed more (eed than athers followed by those un-
der yellow. Birds reared under bluc light had the lowest [eed consnmiption. This might be due to
that red color increased the activity of the hivds as reported by (Newberry et al.,, 1985, 1988)
who found that high light (ntensity incrcused the activily of chickens. The same was touad in
turkeys. bluce light has been found to reduce activity compared with white. green o1 red light
(Jones et al.,, 1982 & Levenick and Leighton, 1988) Plasina testosteronc was higher in birds
reared undcr bluc light and breast muscle welghts were higher in birds reared under green light.

This result indicates that botl blite and green light sunmilale growth (Prayitno et al., 1997).

Birds kept under yellow colas drunk waier more than those on other groups. There was no

slgnificant dilference in the amount of wafer drunk by birds on red and yellow colors, but the
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diflerence was significant in case of blue and green colors as (hose birds consumed less amount
al water. On regarding the eflcet of color on cgg production. (he results showed (hai the vellow
color group produced more and heavier egus (han other groups ollowed by red color while birds
on blue and green colors produced less ninmber of eges, In comparisen of egy production [rom
hens subjected Lo red light and thuse o1 Hlue, white and green. Roland et al, (1971) [ound (hat
chickens maintained under red light had a significanl higher rate of egg production aud cgg
mass than cthers, Woodard et al. (1969) lound tlie sanle wil' Japanese quail hens, Harrison
et al. (1989) I'ound the samc with chirkens. Eggs produced Irom birds kept on vellow and Blue
colors were heaviest but the dillerence wus not significant. Lewis and Morris (1999) demon-

strated small bnt significant clfects of light intensity on cgy size and leed intake.

The hcaviest hodv weight of lentales (able (5&6) was attained al green color [ollowed by 1hose
on blue. while those on red color had 1the sinallest body weight. This nught be due ta that the
high llght intensity (red) increased ihe activity of birds, ag observerd by Prayitno et al. (1997)
who found that birds reared in red or white lighit were more aclive as expressed by greater walk-
Ing activity in the white liglit trealinent and by greater (loor pecking. wing stretch and aggression
In the red light. These results disapree with (that found by Woodara et al. (1969) whao obtained
the hcaviesl hody welght of females at red and white color and those with light hody weight werc
kept on green and bluc celors. Denbow et al. (1990) [ound that light intensitv liacd no effect on
body weight ef(fciency of fecd ulllization or beliavior of female (urkeys. There was no signilicant
dillerence in male body welght among dillecrent colors and the heaviest males body weight was at

red color,

Group reared under green light, a signilicant enhancemenlt in welght gain was observed, while
brotler reared under blue fight had a later onset of growth enhancement and werc significantly
heavier than those reared under while and red light. The effeet of color light on growth could be
attributed to stimulation of long wavelenyglh (red Yight) by penetrating the skull, resulting in in-
creasing their activity, rather than being retated Lo thie direct ¢ffeet of Yight on hypothalamie pon-
adotropin produciion. Moreover the activily of the bird increased in red light decreasing their
feed conversion efficiency which may explain the adverse clledt on growth (North and Bell, 1993
and Praytino et al., 1997) whilc green and blue light incriase the time spent sittlng and sleep-
ing. resultmg in increased weight gain (Praytino et al., 1997). The present data were in agrce-
ment with Karousa {1996} who found tha( blue and red ligat gave tbe lowest pecking and tbe
higbest resting hrhavior. Most pecking and lcast resting occurred armaong qualls rcared under

white or yellow light.

Regarding the cffect of different colors an the body weight of females and males and on weight

of different organs after slaughtering the results on {table 6) demonstrated that the heaviest [e-
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males body weight was attained al green color {227.9 + 5.46¢.) {ollowed by blue (224.1 + 2.98 ),
then yellow {216.11 £ 3.81 g.) and (he lightest female bLody weight was at red color (214.31 +
2.86g.). This results were {n agreement with Sarlea (1998) wlho expoesed Japancse quail (o differ-
ent light and found that, the heaver body weight was in quail reared under green light. leed con-
verslon was slgnilican@y higher lor ced and lowest for sreen, dressmg pereentage was sidnificant-
ly higher in green and lowest lor red. Thesce results are disagice with what reported by Woodard

et al, (1969) who obtalned the heaviest (cmale body weight at red color.

Females subjected to yellow color had the heavies( ovary (1.43 + 0.14 ¢.) and oviduct weight
(8.11 £ 0.46 g.). and those rearcd on green color had the highest ovidact length (29.02 » 0.45y)
followed by yellow color (27.8 + 0.41 g.) and those on red color had the smallest oviduel length
(23.57 £ 0.28 g.). The presenl finding agrees with El-Daly (1987) who stated thal. the weight
and lengili ol ovary and oviduct was alfeeter by eolor, In contrast. he found the level of esiradiol
hormone wis higher in females ander green light micht be associated with increase in weight
and length ol maginum. The weight and Iength of ovary and oviduct may be aliecicd with color
as reported by El-Daly (1887) who stated that the level of estradiol horinone was higher in le-
males under green light might be associaled with Increase in weight and lengih of magnum.
Some aspecl ol reproductive physiology, such as enlardement ol the cloacal dianteler and growth
of the vviduct seems Lo be controlled pritnavily by estrogen (Delville and Balthazort, 1987). The
welght of large 3- follicles was obtained hom females subjecled {0 red color was 8§41 + 1.45g,
The present resull agreed with that reporied by El-Daly (1987) who found that the highest
weights of the largest 3 {ollleles were tound in females under red or white light while T lowest
welght was abtained in blue or green lighi, wlso birds o ted color had the heaviest liver welght
(7.33 - 0.02z.), the birds reared on red color had the lowest heart weight (1.68 + 0.28 ¢.). The
results ol El1-Daly (1887) indicaled thal neither Jight color nor sex liad significant ellect on the

relative weiglit of pineal giand and hypophyvsis gland.

Resulls on table (7) demonstrated that the lertility and Laichability % was higher al red and
yellow colors, the lertillty % was (89.88 + 2.58 and £7.43 + 0.53} and the hatchability % was
(88.45 + 1.18 and 88.73 + 1.11) at red and vellow colors respeclively and the lowest was at blue
color (68.12 + 1.31and 64.79 1 1.58) lor lertility and hatchabilily % respectively these are in
agreement with Woodard et al. (1969) who found that in Japanese quail, the ferrility of eggs un-
der Dblue light was significant lower than hil under yreen, red or white light, Gildersleeve and
Johnson (1981) lower intensity 1nay have resulted in reduced tissue penetration and festicular
growth in Japanese quail. The red light affeet bird behavior, performance and physiology that
manilesicd by higher and heavier comb, lestes with highier ¢onadolrophic hlormones levels (Osol
et al,, 1980).
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Thyroid horimone was found (o be highly signilicant in qualls rearcd under biue light. Gudad-
he (2001) reported that no significant variations in thyroid welght and histology of rain guail
throughout the year except during breeding season, where tlic weight and cellular activities sig-
nificantly increased. Thls observation provides strong evidence of the involvement of thyroid
gland in the gonadal cycle of the birds. Tn turkeys, the neurocndocrine reflex controlling repro-
duction cxhibits maximum sensitivily to orange-red light (Scott and Payne, 1937}, Somato-
trophic and thyroid hormones were detcrmined arvund the onset ol reproduction in broller
breeders reared I two different housing systemns [dark. close-sided house (CH) and convention-
al, open-sided house (OH)]. In both groups age-related changes were obvious for thyroxin (T,).
growth hormonc (GH) and insulin-like growth [actor (IGF-1): levels of T, decreased, especially be-
tween 24 and 28 weeks in both groups; concomltanily GH sharply increased over the same peri-
od. A transient peak in triiodothyyonine [T5) occurred between 25 and 27 weeks. The clifect of
housing was only present alter the onset of lay. Between weeks 27-28 and the end of the period
studied, the CH group showed higlier levels of Tg but lower Ty levels as compared to the OH
group. no significant rise in T3 could polnt to a relalive insensitivily to bigh plasma GII levels.
The relatively decrease in T, without changcs in Tq, inay point to a decrease in the activity of the
thyrotrople axis (Malheiros et al., 2002).

It could be eoncluded tbat the exposure of birds to dilferent colors during laying perivd has
an effects on [eed and water consumption, egg weight and production, bady welght ol males and
females and weight ol different organs after slaughtering, and on fertility and batchability as well
as the eflect on somce reproductive lormones. We must choose tbe suitable light color in accor-

dance with tbe desired purpose wanted from birds,
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Table (1): Effect of different colors on daily foad intake in Japanese quails through fouwr wecks.

Green

Red

16,5432 ™
33.2343.158°

—

1638248

ﬂuc

210541 09

302841907

25354200

Yellow
1 week 35,321 40"

[ 2" \week 37.18£230°
3" ween 37.96+] 12"
4" week 37.90+3.15°
MeansSF

ILRI41.38 T

30001165 !

20 GO0 44T

33.9412.18

40.82+231 "

20184218 ™

Means within the sanse rowe having the sanre leaer are nat significonth differen!
Mcans veithin the same cohnmn having the same nnmber ure nol significantly differenl

Table (2% Effect of different colors on water intake in Japanase quails through e weeks.

| Yellow

Green

1972242037 |

09.30+2.51°

00.53£1.15"

Red

| Blue

89183172 "

63,8433 277

61258311 ™

92.15+1.68 % [ 69.41£3.41 ™

93.12+2.12"

737041037

95214257 "

73,251,807 |

| 105.2£3.22 7T

7621278 7

101£1.89™

75936304 |

Means+SE
Means wiihin the same row having the came feiier are wot sigmsicani)y diffinent
Means wiihin the same colmn having the same mumber vre not signsficonily difjerent

81

Table (3): Effect of different colors on egg production n Japznese quzils through four weeks.

Yellow (heen | Red Qlue
17 week 09210017 [0.7240.CS 0.7337002" ] 0.64=0.07 ©
2% weck 1095003 0.7120.01 " 0.74x0.43"7 071013
3" week | 0.95£0.02" 073108177 ] 0774026 0.7510.18 ™
4" week | 09640.05™ 0.7320.28 ™ 0.7810.15™ 075001 )
Means+SL

Means within the saue row having the same eiter are nol Significontly dijter oo,
Meaus within the xame colurn having the same nmuber are not significanthy diffeient
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Table (4): Effect of different colors an ega weight in Japanese quails through lour wecks.
-]

Yeligw T Green Red 3uz
1* week 9.81+0.12 0.45+0.15 9.39£1.10 9.5840.18
2week [ 10.5320.17 9.89+0 30 [ 93520.18 103140 10
3" week 10.88+0.20 10.3020.51 10.3340.16 10.48+0.71
4™ week 10.9120.13 [0.5240.18 10610 33 10.7140 18

MeansxSLE
Means within the same row having the same ledter are not significantly differes
Meanc within the same calunyr having the same munber wie nat sipoficantlv diforent

Table (5); Effect of different colors vn male body weight in Japancse quails thiough four weeks.

Yellow Green Red Blue
[T week 2081 43" 208.75£1.31" | 119.38+1.58™ [ 11287+1.54 "
2" week 206855168 | 222.1-280" 200301547 | 216904217 "
3" week 201350619677 [ 225202 (1% [ 213.2022.01 " | 220.7(%3.48
| 4™ week 216113817 [ 227.96+546" [21431+226™ | 224.142.98"
Means+ SE

Means within the same raw having the same letier are not significanthe different
Meany within the same colimin having the xame sumber are nor sigmficonthy irfierent

Table (6): Effect of different colors on female body weight in Japanesc quails through fow weeks.

T Yellow | Green Red Blue
17 week 163.12£0.92° 168.75x2.63 ™ | 152421057 [ 174.942.10 "
2% wveek 162.1840.09 °" | 168.252146" | 153041407 175,181k 38°
3% week 162904130 " | 167.5+1.597 1533115 [7521£2.19°
[ 4™ week 163.94229" [ 164754161 | 152.11%1.61 T | 175.61+230" |

AMeans=SE
Afeans within the same rew having the same letter are not significantly different
Meuns within the same cclunn having the wone number are nor sigmficanv diffor ent

Table (7): Effect of different colors on fertility %, hatchability %%, dead embryo and infertility in

Japanese quails. )
Yellaw Green Red Blue
Fertility % R743%0 53° | 73.2)#3.18" ‘ 80884258 | 68.2)%13)
tHatcha‘ﬁity % | 8730x1.11" | 68.1Cx2.(5" | 88.45%(,18" | G4.79L1.58
[ Dead embryo [ 0.13%1.1R° NIEINT 143+ 14° 3.33£2.01°
| nfertility 12575341 " | 26.79£3.18"  [10.12%2.58° [ 31.88«121"
MeansxSE

Aeany within the same ( ow having the same leticr are et saginific antly different
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Table (8): Effect ol ditlerenu <o s an hods weight, pvary and oviduct woighi, large 3

weight of liver, heart and testes of J:I“unLKL quails.

Yellow | Green Red Bloe
Male BWiL [ 216111381 | 227.9:536° | 21431008 " | 242.80:2.98 "
Female B.W1, | 165.60=2.20" [ 1¢475:1.61" | 163 115 61 175.612230" |
Ovary Wi, 14320.04° | 1324015 Lo%e0. 11" |7 124=003 |
Oviduct Wi, | 871k0 61" [ 783u0 28" 732-089" | 323080 " |

Oviduct Tengtir. | 278:0.11° 7729.024045" [ 23.57:028" [ 25.124081"
Large 3 follicle [ 597+043" L 075030 RA1=054" $8010.707 |

| Testes | 427043 4190267 47000107 | 4710627

Mcansi St

Means withen the sene ron hior

Table (9): Effect ol diftec s

cobars o fice

a0z T
[21726005 % 330020207 |

s e Jetier are nof Sipanticansd o ent

> ttiiodothy ropyne 1y d! (FT ) i Jujanese quails,

‘Huc

'4 008+0 337
T R20640 _)2 "

. _Y_f:‘lt\_\\_’_ . '(_necn Red
1Tweek 2237:0.25 " 26300257 | 2115401 7
2" week 2.0920 177 [ 2.906:025™ 251650 16"
T week 1813«03% " | 2901020 |2 MTM‘—‘-"
4" week 2051L0.13 % [ 2.969=0.19 ™
Moans+SF, -

Means withi the sanie vow having the samr fefter are not significanty diflorens
Moeans withm the same cohonn b nving the same munber are not significasi e dificrent

bable (10): Effect of differcin colors o propesteyone (g i) m $apamere yuails,

Red

Blue

102310 4™

0.564+0 86 "

0.7120.04

1.107=0.11 "
1178018 7"

|1

| L0&4+007 ™"

0.757L0.04
J_o 73420.08 ™

Yellow Green
(Twaek [ 0.70740. GR BT T 0 6724000 ™
2" week 0915:0.17 ° | 0.673:0.07™
3 weck 1.047£0.1¢"" | og(si005 "
b"' week | 1159400y ' [0.90380.11 "
Means+SE

Means withia the Sanie rov havyie the sane letier are not sigmpicaniiy diffcrens.
Means within the same colimn havoe the sxame number wre nail sigmficantiv different

Table (11): Cltect ol diffe.

Yellow
1" weck 153 46025 .
?‘T\\'cck_*__[_l 75.605+1 1
3" week 1584942 81 _
Tywcek | 16377341 " }
Means+SE 0

i celors on estradiol [ 7-RCng/ml) in Japanese quatls.

Green

Red

) '|10A3ou5|3 "

160.22+5 57"

114.07646.01 ™
116.081£1.4(°

! |‘9A20_2>4’ o
TH0.8843.36

119744235 |\ot351-x (B3

Blue
102134429 ¢

1183563027
Sl2Ed Be |
{23.19+3.26

1303642 A ™

Means within the same 1o Savang e same fetrer are aor sigmficantly different
AMeans within the same column having the same number ure not vienificanth diffesem
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