S. A. Mahmoud et al... ISSN 1110-7219 73

EFFECT OF DIFFERENT LIGHT COLORS ON SOME
REPRODUCTIVE HORMONES, BEHAVIOR, BODY WEIGHT,
FERTILITY AND HATCHABILITY RATIO IN JAPANESE QUAIL

S. A. Mahmoud, R. S. Ismael*, S, A. Ahmed ** and S. I. Fathalla*
Department of Physiology, faculty of veterinary medicine, Tanta.
Department of Physiology, faculty of veterinary medicine, Benha.*

Department of Behavior, facully of velerinary medicine, Benha. **

ABSTRACT

Four groups of Japanese quail. 50 for each, were subjected to yellow, green, red,
and blue light from 10-12 weels of age to study the effect of different light regimes o
behavior performance, body weight. feed and water intake, egg production and weigit,
Each week five birds were killed to oblain serum samples (for estimation of FT5, estro-

gen and progesterone) and to estimates carcass quality.

Exposure of quails to red and yellow light (long and medium wave lengih) resulied

in high feeding, drinking, egg production and weight, but lower the growth rate. On ihe

_ other hand, hlue and green light (short and medium wave length) group exhibits a low-
est feeding, drinking, egg production and weight, but higher in growih rate. Quails
reared in a blue light had the highest serum FTg, and lowest estradiol and progeste-
rone, while yellow light group showed lowest FTy and highest estradiol and progeste-

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

INTRODUCTION

Jones et al (1982) found that hens reared on red light consumed the greatest amount of feed
during the breeding period. Also, Manser (1996) and Prayitno et al. (1997) (ound that birds
reared on red or white light were more active as expressed by greater walking activity in the
white light treatment and by greater tloor pecking, wing strctch and aggression in the red light
while the activity levels in turkcys are reduced when exposed to blue light that is because of
birds have better vision at briglil intensilies when given a choice, birds choose blue or green
light. Whereas, El-Daly (1987) {ound in Japanese quail that light color had no signiticant effect
on feed utilization.

The body weight of birds allected with color as reported by Woodard et al-{1969) in (emales
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Japanese quail when kept under blue or green light liad lower body weight than under red or
white. Also the color affected tlie egg production and weighi. Phoio stimulation of reproductive
functiens by the longer wavelengihs of the visible portion of ilie cleclromagnetic spectrum also
occurs in quajl (Woodard et al 1969 and Oishi and Lamber 1973a). Woodard et al-(1969)
- found that Japanese quail hens under red light had significant higher rate of production than
hens under blue or green light and maintained a higher rate of production to 6 months of age.
The same results were recorded by Roland et al. (1971) wiio also aclded that the eggs under red
light had significant higher egg mass than chickens reaved under biue, green and white respec-
tively, and hens reared under biue and red colors were iess exeitable. Peterson and Espenshade
(1971) observed that the number of eggs under blue. dreen and white was significantly lower
than in thosc reared under red light eolor in White Leghorn. They found that highest average egg

weight for feinales under red light and the difference between red and blue was slight.

On studying the effects of natrow band light of equal cnergy levels on the reproductive devel-
opment of cockerels, Foss et al. (1972) found that only red light stimulated reproductive devel-
opment equivalent to that obtained by white light. Jones et al-(1982) stated that the photo
stimulation of egg production in turkeys scems to occur equally with white or red but not with
blue light. Oishi and Lamber (1973b) suggested thatl wavelengih is the most important aspect of

light for control of the photo sexual response in Japanese guadl,

El-Daly {1987} reported that. egg number and weight svere not significantly affected by differ-
ent colors of light and there was negative correlation hetween edg weight and egg production. Oi-
shi and Lamber (1973b) found that photo sexual response of quail is wavelength dependent and
the far end of the visible spectrum (orange - red) Is most stimulatory, Siopes (1984) found that
no significant difference in the early season egg production (Irom 0 - 10 weeks) or fertility, hatch-
ability or egg weight due to light intensity. There are suggestions in the literature that high in-
tensity light increases activity (Newberry et al., 1985, 1988) and feather pecking (Appelby et
al., 1992) in chickens. Harrison et al«{1989} stated tha! chickens brooded and reared on red
light maintained higher rate of egg production through the experiment. Light stimuli affect the
activity, reproduction and growth of chickens (Phillips, 1992). Vehse and Ellendorff (2001) re-

ported that biuc light delays sexual maturation of turkevs.

The fertility and hatchability % was aflected by the color of light and walls. Hutchinson
{1960) stated that red light has becn found the most ellective (As the color of light may affect on

the testes weight and development and this was reflected on the lertility %.

Woodard et al. (1969) reported that the testicular development of males under longer wave

length (red) was the greatest, in contrast Harrison et al. {1989) found that red and gold illumi-
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nation significantly suppressed sperm production in White Leghorn cockercls. Harrison et al
{1989) found that Cockerels reared under blue and dgreen [iltered light showed the largest testi-

cles and most rapid increase in testicular growth,

Siopes and Wilson (1980} stated that at low light intensity the penetrating power ot light is
reduced and therefore the amount of light recaching the photoreceptors especially the extra reti-
nal receptors would be reduced in quail. Thurston et al{(1982) concluded that bright cool light
(189 lux) is superior to bright commercial (173 lux}, yellow [luorescent (140 lux) or low intensity
incandescent white (10 lux) light {or stimulation of semen production. El-Daly (1987) rccorded
that in males Japanese quail, pineal activity was enhanced by short wave length (blue and
green} and the lowest pineal weight was [or males under red and white light colors. El-Daly
(1987) found that the largest 3 follicular weights is not signiticant affected by colored light. The
organs associated with reproduction such as ovary and oviduct showed an apparent decrease in
weight under blue light colored as compared te red, green and white. There was positive correla-
tion between oviduct weight and length and the low weight of ovary and 3 follicles and oviduct
was for females under blue light. No signilicant difference in egg number between dilferent colors

was observed, while highest average cgg weight was obtained under white color.

The purpose of this study was (o determine the cilect of dillerent colors during the laving peri-
od on feed and water consumption, egg weight and production, body weight of males and fe-
males and weight of different organs aller slaughtering. and on fertility and hatchability as well

as the effect on some reproductive hormones.

Material and Methods

Two hundred males and [cinales Japancse quail aged 45 days were housed in scparate
rooms. They were divided into 4 groups: each group was (50] males and females Dy sex rvatio (1:
3) and was subjected to ditfcrent colors. First group was subjected to yellow. the sccond to
green, the third to red and the fourth to blue color. A period of 3 weeks was given to the birds to
accommodate themselves to the colors belore collecting the data, Water and feed (broiler starter
ration plus Soya bean, to rise the protein to 27%) were provided ad libitum during experirnental
period. The color of the light bulbs was the same as the color of walls. The light was continuous-

ly on.

After the pericd of accomniodartion we start collecting our data, the feed was weighted daily in
the morning and then re weighted in the next morning to record the amount of feed consumed
daily (g. /bird/day), also in the same way, water was measured daily (ml/bird/day). Edgs were

collected 3 times daily to record the average daily egg production and egg weight in different
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pens. Dody weight of males and females was recorded al the beginning of the experiment then
weekly. To detect the fertility and hatchability % eggs were incubated, after hatching, the % of
hatched chicks. “ of infertility, and % of dead embryo weie culculated. The % of infertility and
dead embryc was calculated by breaking the un- hatched eggs. The incubation was done 3

times.

Blood samples were collected weekly by slaughtering live birds from each group and scra were
obtained for determination of frec tri-iodothyradin (FTs) using kit {3io Merina-France), radioim-
munoassay (Diagnostic product crop. Los Angeles, California, USA). Estradiol 17-b and progeste-

rone were measured according to Burtis and Ashwood (1994).

At the end of the experiment all birds were slaughtercd and blood samples were taken. After
plucking, the organs (heart, testes, ovary, oviduct weight and lengih. weight of large 3- follicles,

and liver) werc recorded.

The obtained data were statistically analyzed according to Snedecor and Cochran 1999),

Results

The present results table (land 2) showed that there was an increase in the daily feed and
water consumption per bird, and that the birds kepl under red color consumed more feed than
other groups lollowed by those under vellow and thosc on blue light had the lowest {eed con-
sumption. Fecd and water intake under yellow color is not altered by week period. while under
green color il decrease by the period. Food intake was not affected by period under red color
while drinking deceased. Feed intake was more in 15t week then decreased after that under blue

color, while drinking was not affected (table 1&2).

Birds kept uncer yellow color drink water more than thosc on other colors. There was no sig-
nificant differcice in the amount of water drunk by birds on red and vellow colors, but the differ-
ence was significant in case of blue and green colors as those birds consumed less amount of
water. On regarding the effect of color on egy production table (3&4), the results showed that the
yellow color group produced more and heavier eggs than other groups followed by red color while
birds on blue and green colors produced less mumber ol egés in comparison of egg production
from hens subjected to red light and those on blue, white and green, The heaviest body weight
table (5&6) was atlained at green color followed by those on blue, while those on red color had
the smallest hody weight. The % of dead embryos table {7) was higher at green and blue colors
(5.11 + 2.11 and 3.33 + 2.11) respectively, also the highest infertility % was obtained from birds

on blue and green colors (31.88 + 1.21 and 26.79 + 3.18) and the lowest infertility was at red
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color {10.12 + 2.58). Quails rearcd in a blue light had the highest serum FT3. 3.309-0.20ug/dl
especially at 4th week (taic 9}, and lowest cstradiol and progesterone, while yvellow light group
showed lowest FTg and highest esiradiol. especially at 4th weelk163.77+3.1 1{ng/ml) and proges-
terone, especially at 4th week 1.159 + (0.19 ug/mi (table 10&11).

Discussion

Light is perceived through photoreceptors that transducer encrgy contained in photons into a
biological signal. In the eyve. encrgv from pholons is transuded by photoscnsitive pigments in
rods and cones, and transmitted through neurons to the brain where the signal is inicgrated
into an image. For the purposes ol reproduction, however. the perception of light does not de-
pend upon photoreceptors in the cye, bui alse in the hypothalamus arc the biological transduc-
ers that convert photon' energy into neural impulses. These neural impulscs are then amplified

by endocrine system to control ovarian and testicular function (Etches, 1993).

Light is perceived by hypothaiamic photoreceptors that convert the electromagnetic signal
into a hormonal message through their clfect on the hypothalumic neurons that secrete, GnRH.
The gonadotropes respond to stimulation by GnRH by producing the gonadotrophins luteinizing
hormone (IH), pand follicle-stimulating hormone (FSEH) and secreting them into bloed. The gona-
dotrophins bind to receptors on theca and granulose cells ol ovarian follicles, stimuiating andro-
gens and estrogen production from the small fellicles and progesterone production from the larg-
est preovulatory follicles. In the male, the gonadiropin stimulate production of spermatozoa and

several androgens, including testosicrone (Etches, 1993 and Praytino et al., 1997).

The present results showed that there was an increase in the daily feed and water consumed
per bird. The birds kept under ved color consumed more feed than others followed by these un-
der yellow. Birds reared under bluc light had the lowest {eed consumption, This might e due to
that red color increased the activity of the birds as reported hy (Newberry et al., 1985, 1988)
who found that high light intensity increased the activity of chickens. The same was lound in
turkeys, blue light has been found to reduce activity compared with white, green or red light
{Jones et al.,, 1982 & Levenick and Leighton, 1988) Plasma testosterone wns higher in birds
reared under blue light and breast immuscle weights were higher in birds reared under green light.

This result indicates that both bhlue and green light stimulate growth (Prayitno et al., 1997).

Birds kept under yellow color drunk waler more than those on other groups. There was no

significant difference in the amount ol water drunk by birds on red and yeliow colors. hut the
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difference was significant in case of blue and green colors as those birds consumed less amount
of water. On regarding the effect of color on egg production. the results showed that the yellow
color group produced more and heavier eggs than other groups followed by red color while birds
on bluc and green colors produced less number of eggs. In comparison of egg production trom
hens subjected Lo red light and those on blue, white and green. Roland et al, (1971) found that
chickens maintained under red light had a significant higher rate of egg production and egg
mass than others. Woodard et al. (1969) found the same with Japancse quail hens. Harrison
et al. (1989) 'ouind the same with chickens. Eggs produced trom birds kept on yellow and blue
colors were heaviest but the difference was not significant. Lewis and Morris (1999) demon-

strated small bul significant effects of light intensity on egg size and {eed intake.

The heaviest body weight of females table (5&6) was attained at green color followed by those
on btue, while thosc on red color had the smallest body weight. This might be due to that the
high light intensity (red) increased the activity of birds. as obscrved by Prayitno et al. (1997)
who found thal birds reared in red or white light were more active as expressed by greater walk-
ing activity in the white light treatinent and by greater floor pecking. wing stretch and aggression
in the red lght. These results disagree with that found by Woodard et al. (1969) who obtained
the heaviest body weight of females at red and while color and (hose with light body weight were
kept on green and blue colors. Denbow et al. (1990) iound that light intensity had no effect on
body weight clficiency of feed utilization or hehavior ol female (urkeys, There was no significant
difference in male body weight among different colors and thce heaviest males body weight was at

red color.

Group reared under green light, a significant enhancerent in weight gain was observed, while
broiler reared under blue light had a later onset of growth cnhancement and were significantly
heavier than those reared under white and red light. The eftect of color light on growth could be
attributed to stimulation of long wavelength (red light) by penetrating the skull, resulting in in-
creasing their activity, rather than being related to the direct eflect of light on hypothalamic gon-
adotropin production. Moreover the activity of the bird increased in red light decreasing their
feed conversion efficiency which may explain the adverse eflect on growth (North and Bell, 1993
and Praytino et al., 1997) while green and blue light increase the time spent sitting and sleep-
ing, resulting in increased weight gain (Praytino et al., 1997). The present data were in agree-
ment with Karousa (1996) who found that blue and red light gave the lowest pecking and the
highest resting bchavior, Most pecking and least resting occurred among quails reared under

white or yellow light.

Regarding the cffect of different colors on the body weight of lemales and males and on weight

of different organs alter slaughtering the results on {lable 6) demonstrated that the heaviest fe-
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males body weight was attained ot green color (227.9 + 5.46g)) lollowed by bhlue (224.1 + 2.98 g.),
then yellow (216.11 + 3.81 g.]) «u.d the lighlest female body weight was at red color (21431 &
2.86¢.). This results were in agrocement with Sarica (1998) who exposed Japancse quail (o differ-
ent light and found that, the heaver body weight was in quail reared under green light, leccd con-
version was significantly higher for red and lowest for green, diressing percentage was significant-
ly higher in green and lowest io red. These resulis are disagree with what reporled by Woodard

et al. (1969) who obtained the hicaviest lemele body weight at red color.

Females subjected to vellow color had the heaviest ovary (1.43 + 0.14 g.) and oviduci weight
(8.11 + 0.46 g.), and those reared on green color had the highest oviduct length (29.02 + 0.45g.)
followed by yellow color (27.8 + 0.41 g.) and those on red ceolor had the smallest ovidact length
(23.57 + 0.28 g.}. The present linding agrees with El-Daly (1987) who stated that, the weight
and length of ovary and oviduct was atfected by color. In contrast, he found the level of estradiol
hormone was higher in females nnder green light might be associated with increase in weight
and length of magnum. The weizhi and length of ovary and oviduct may be allected wirh color
as reported by El-Daly (1987) whie stated that the level of estradiol hormone was higher in fe-
males under green light might be associated with increasc in weight and length of magnum,
Some aspect of reproductive physiology, such as enlargement of the cloacal diameter and growth
of the oviduct seems to be controlled primarily by estrogen (Delville and Balthazort, 1987), The
weight of large 3- follicles was olrained [rom females subjected to red color was 8.41 + 1.45¢.
The present result agreed with that rcported by El-Daly (1987) who found that the highest
weights of the largest 3 foilicles were found in females under red or white light while the lowest
weight was obtained.in blue or green light, also birds on red color had the heaviest liver weight
(7.33 - 0.02g.), the birds rearcd on red color nad the lowest heart weight {1.68 + 0.28 y.}. The
results of El-Daly (1987) indicated that neither light color nor sex had significant effect on the

relative weight of pineal gland and hypophysis gland.

Results on table (7) demonstrated that the fertility and hatchability % was higher at red and
yellow colors, the fertility 9% was (89.88 + 2.58 and 87.43 = 0.53) and the hatchability % was
(88.45 + 1.18 and 88.73 + 1.11) at red and yellow colors respectively and the lowest was at blue
color (68.12 + 1.31and 64.79 + 1.B8) lor lertility and hatchability % respectively these are in
agreement with Woodard et al. {1969) who {ound that in Japanese quail. the fcriility ol cggs un-
der blue light was significant lower than that under green. red or white light. Gildersleeve and
Johnson (1981) lower intensiry may have resulted in reduced tissue penciration and testicular
growth in Japanese quail. The red light atlect bird behavior, performance and physiology that
manifestecl by higher and heavicr comb, (estes with higher gonadotrophic hormones levels (Osol
et al., 1980).
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Thyroid horinone was found to be highly significant in quails reared under blue light. Gudad-
he (2001) reported that no significant variations in thyroid weight and histology of rain quail
throughout the vear except during breeding scason, where the weight and cellular activities sig-
nificantly increased. This observation provides strong evidence of the involvement of thyroid
gland in the gonadal eycle of the birds. In turkeys, the neurcendocrine reflex controlling repro-
duction exhibits maximum sensitivity to orange-red lighit {Scott and Payne, 1937). Somato-
trophic and thvroid hormones were determined around the onset of reproduction in broiler
breeders reared in two different housing systems [dark, closc-sided house (CH) and convention-
al. open-sided house (OH)|. In both groups age-related changdes were obvious for thyroxin (Ty),
growth hormonc (GH) and insulin-like growth factor (IGF-1}: levels of T, decreased, especially be-
tween 24 and 28 weeks in both groups; concomitantly Gl1 sharply increased over the same peri-
od. A transient peak in triiodothyronine {T'3) occurred between 25 and 27 weeks. The effect of
housing was only present after the onset of lay. Between weeks 27-28 and the end of the period
studied, the CH group showed higher levels of Tg but lower T4 levels as compared to the OH
group. no signilicant rise in T3 could point to a relative insensitivity to high plasma GH levels.
The relatively decrease in T4 without changes in T3, may point to a decrease in the activity of the
thyrotropic axis (Malheiros et al., 2002).

It could be concluded that the exposure of birds to different colors during laying period has
an effects on feed and water consumption, cgg weight and production, body weight of males and
females and weight of different organs after slaughtering. arnd on fertility and hatchability as well
as the effect on some reproductive hormones. We must choosc the suitable light color in accor-

dance with the desired purpose wanted from birds.
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Table (1): Effect of different colors on daily food intake in Japanese quails through four weeks.

Yellow Green Red Blue 7
1" week 75301407 | 2651332 % | 36382248 % | 21.95£1.09%
2" week 371822307 332345157 | 3928190 " 25.3542.01 "
3" week 370651047 | 318i-138" 39901957 12990211
4" week 37005315 7| 33.94=208" | 40.82£2317 [29.0842.18 © |
Means=SE

Means within the same row having the same letter are not significanily different.
Means within the same cofuma having the same number are not significandy different

Table (2): Effect of different colors on water intake in Japanese guails through four weeks,

‘ Yellow Green Red Blue
1" week 97.2242 93" 60534115 | 89.184£1.72" | 6RREL3 27
2" week 96.3042.51 61255311 | 92.15£1.68 " | 69.11£3.11 "
3% week 93.1242.12" 73705113 (95214252 | 73.25£1.80 "
4™ week 10524322° 76214278 105+1.89 " 75.93£3.01 " ]
Means+SE )

Means within the same rovw having the same letior are not significant{y different
Means within the same colimn having the same number are not significantly different

Table (3): Effect of different colors on egg production in Japanese quails through four weeks.

Yeilow reen Red Blue
1¥ week 0.92£0.01™ 0.724£0.05 " 0.7340.02 " 0.64=0.07 -
2" week 0.95£0.03 " 0.71£0,01 " 0.74£0.13 " 0.7320.11 ™~
3" week 0.95£0,02 " 0.73£0.81 " 0.772026 " 0.75£0.18 "
4" week [ 0.96+0.05 " 0.7520.28 0.78+0.15 " T0.7520.11 "
Means+SE

Means within the same row having the same letier are not significantly different.
Means within the same coliumn having the same number are not significantly different.
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Table (4): Effect of different celors on egy weight in Japanese quails through four weeks.

Yellow Green Red Blue
1" week 9.81+0.12 9.45+0.15 939110 0.5840.18
2 veek 10.53:0.17 9.804G.30 0.85=018 10312016
3 weck 10.88+0.20 10.30=0.51 10.33£0.16 10 48+0.71
4" weck 10.91+0.13 10.52:+0.18 10.61-11.33 10.71%0.18

Means-SE
Means within the same row having the same leiter are nol significantiy differen:,
Means within the same column having the same number are not significantly different

Table (5): Effect of different colors on male body weight in Japanese quails through four weeks.

Yellow Green | Red Blue
17 week 208+1.43" 218.75<1.31 " | 11938=153 "7 | 212.87+1.54 ™
2" ek 206852168 | 222.142.80"7 2I 1051547 ) 216902217 @
3 week 213.5121.96 77 | 2252022117 | 203.2052.11 7 ] 220712348 "
4™ veck 216.11£3.81° | 22796+5.46"" [ 2143122267 | 224.142.98 ™

Means= N
Means within the same row having the same leiter are not significamily differcnt
Means within the same column having the same munber are nor significanily different

Table (6): Effect of different colors on female body weight in Jupanese guails through four weeks.

Yellow Green "Red 1 Blue
1¥ weck 163.1220.92°7 | 168.75:2.63 0 | 152.4=1.05" 174.942.19 ™
2" week 162.1820.00" | 168251467 | [53.4=1.40 " | 175.18%1.35"
3% week 16290130 | 167.541.59 " 15332015 " 17521219 ™
4" ek 163.9£2.29 " 164.7541.61 0 | 152114761 175612230 "

Means i SE
Means within the same row having the same letter are nat sigiificandy different
Means within the same column having the same number are not significantly different.

Table (7): Effect of different colors on fertility %, hatchability %5 dead embryo and infertility in
Japanese quails,

Yellow Green, | Red Blue
Fertility %6 874320537 | 73.2143.18" | 89.88+2.58" | 68.2141.31°
Hatchability % | 87.30£1.11° | 68.1032.15" | 88.45£1.18" 64.7941.58 °
Dead embryo 0.13£1.18° INEEIRER 1.43+1.14 T" 33322117
Infertility 12573417 | 26.79+3.18" 10.1252.58° 31.88+1.21°

Means 2SE 7 -
Atens within the same rov having the same leiter are not significently differemt.
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Table (8): Effect of different colors on body weight, ovary and oviduct weight, large 3 follicic and

weight of liver, heart and testes of Japanese quails.

Yellow Green Red Blue

Male B.Wt. | 216.1123.81" | 22792546 | 214314286 " | 242.80+2.48°
Female B.Wt, | 163.0042.207 | 16475516170 | 163.11£161° 175.61£2.30 7

Ovary Wt. 14320147 1.3240.15 1.08+0. 11" 1.24£0.01
Oviduct Wt. | 8.71x0.64° 7.83+0.28 " 7.2240.89" 7.23+0.89"
Oviduct length. | 27.8+041" 29024045 ° 23.574028 " 25424081
Large 3 folligle | 5.97+0.45" 4074030 ° 8.41{+0.54° 5.89£070 "

Testes 4.2740.43 5.1950.26° 4.74%0.10° 471£0.62"

MeanstSE

Means svithin the same row huving the same lefier are not significantly differca,

Table (9): Effect of different colors on free triliodothyronine ug/dl (FT5) in Japanese quails.

Yellow B Cireen Red Btlue
1™ week 22374008 | 26304025 124150177 | 3.0682031"
2" week 209220.17 7 129064025 ™ 125163016 | 3.29640.22
3% week 1.813£0.28 " 126014020 | 2.158+0.15 % | 3.14340.02 =
4" week 20512003 7 29692019 | 2.17240.13 2 | 3.30020.30
Means+SE o

Means within the same row l.ving the same leiter are not significantly different.
Means within the same coltunn having the some number are not significantly differen

Table (10): Effect of different colors on progesterone (ug/mil) in Japanese quails.

Yellow Green Red Blue
[ week 0.707£0.08 7" ] 0.67240.09 " ] 1.02340.14" | 0.564£0.86 " |
2" week 0.91520.17"° | 0.673£0.07 " 1.10720.01 ™ [ 0.7140.04
37 week 1.04740.13 0.315+0.05" 1.178+0.18 *' 0.757£0.04 "
4" week 1.159+0.19 69134011 " 1084007 | 0.734£0.08 "
Means+£SE

Means within the same row furving the same letter are not significantly different.
Means within the same colunni having the same number are not significantly differen:

Table (11); Effect of differe.i colors on estradiol 17-B( ng/m!) in Japanese quails.

Yellow B Green Red Blue
1" week 153.460=5.67" | 11030115137 | 160224557 ™ | 102.1344.20
2T week 125.605+1.42% | 114,07626.01 " [ 139.20£2.427 | 115.3543.02
3" week 15849281 " [ 1160812141 ° | 149.8823.36 % | 123.1943.06
4™ week 163774310 " | 119712357 [ 161.3544.13 "7 | 130.36+3.53
Means+SE

Means within the same row having the same letter are not significanily different.
Means within the same coluni having the same viamber are not significantly different
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