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. : ABSTRACT
This experiment was conducted to investigate the effects of initial body weight of groups (above
120g and below 120g) and quantity of feed given (25g and 30g) to J apanese quails on egg laying
performance at different periods and also egg storage time (7days, 14days and 21days) on egg
quality parameters of Japanese quail egg. A total of 120 Japanese quail birds were used at the
start of the experiment and were allocated to four groups with respect to their initial body weight
at point of lay and feed quantity.. A 2X2 Factorial arrangement in a completely randomized
design was used. Each treatment had three replicates. Birds were fed layer ration containing 2900
ME/Kcal/’kg and 18% Crude Protein.This experiment lasted for one year and was divided into
four periods (May-July, August-October, November-January and February-April). Data collected
during the experiment were subjected to analysis.of variance using the General Linear Model of
SAS. In the results, difference in initial body weight shows difference in feed quantity, average
egg weight, feed cost per day and egg quantity per hen per week while feed cost per egg, feed
conversion ratio, egg number per day and hen day egg production were not significantly
different. The effect of feed quantity shows significant difference in feed intake, feed cost per
day, feed cost per egg and hen day egg production. Feed conversion ratio, cgg weight and egg
number were not significantly different. Feed intake per hen per day was not affected throughout
the lperiods but feed conversion ratio, egg weight, egg number, feed cost and hen day egg
production were highly significantly. different. The effect of interaction between feed quantity
and initial body weight were significantly different on feed intake, feed cost per day, egg
number, egg Weight but did not affect feed conversion ratio, hen day egg production and feed
cost per‘egg;.Eggs were also picked randomly and stored for different number of days (7days,
14days and 21days) to determine the egg quality after storage. Result of egg quality after storage
for different number of days shows that yolk diameter (27.69, 31.34, 32.33)mm, yolk height
(7.78, 6.26, 5.71)mm and yolk index (28.22, 20.22, 17.77)mm for 7days, I4days and 21days
Trespectively were highly significanly different (P<0.001), egg final weight' (9.26, 9.22, 8.68)g
~ and yolk weight (3.44, 3.44, 3.13)g for 7days, 14days and 21days respectively were significantly
different (P<0.05). Egg length, egg shape index, Haugh unit, albumen weight and albumen
height were not significantly different. It is concluded that the initial body Weight of Japanese
“quail affects egg weight but body weight had no effect on the quantity of egg produced and feed
intake per hen per day. Feed quantity affect the feed intake of Japanese quails which makes the
feeding cost to be affected as well and the interaction between body weight and feed quantity
was observed to affect the cgg number produced and the feed intake. Production increased with
age and started declining Also, Japanese quail can be stored till 21 days and it will still be -
-~ suitable for consurption: ' ‘
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CHAPTER ONE

1.0 Ini:roductiorr .

The Japanese quail (Coturnix coturnix Japonica) is proving to be a promising poullry to the low

income rural farniers because of its low starting capital and the requirement for rearmg the
‘ poultry birds, They have the smallest size among all the avian species and are becommg well

known in the commercral poultry sector for purpose of meat and egg productlon (Vali et al.,

. 2006). Rearing of Japanese quaﬂ is a source of meat and egg for the families with poor |

resources. The females J apanese quail are Ihigh producers of egg and are very‘proliﬁc due to thetr

ability to start laying eggs on average of six weeks and be able to lay between 250 and 300 eggs

a year. In addition, the Japanese quaﬂ is a good and an efﬁelent feed converter. For every egg

laid by a female Japanese quail it releases an edible package from her body which is 8% of her

. own body We1ght unlike thc case of chrcken ‘which depos1t only 3% of her own body welght
B (Martm et ai 2008) : _ : "'

Quails are seen c"ommonly in continents like Asia, Africa and Furope. The female laparnese

qua1ls have l1ght tan feathers with black strpplrng on the throat and upper breast, while male have
rusty brown throat and breast feathers which is one the ways of drfferonuatmg male and female.
The l)ody Werght 6f a live mature female quail is between 120g to 160g, while that of mature
male Werght is between 110g to 140g (Randall and Bolla, 2008 and Ortlieb, 2013). Japanesc

quail eggs are characterized by a mottled brown color and are often covered with a light blue

‘chall'q'f material. The 'arferag‘e weight of Japanese quail egg is'about 10 grams. Japanese quail egg
'spend 17 to 18days n 1ncubatlon and the young chicks also weigh between 6 to 7 grams when
: lthey are hatehed and have brownish colour with yellow stripes. 75 pereent of quzuls eggs are laid
around 3 pm to 5 p.m. ~and 25 peroent of their eggs are laid i in the night and it takes about 14 to
| '18hours of lrght per day for quail to have maximum egg productlon and fertility. (Randall 2001).

@




Some factors such as management practices, 'farm environment, health of the birds, genetics,
nutrrtron breeder’s age and egg welght before 1ncubat10n affects the performance of commermal

poultry birds. (Correa et al., 2011)

The cost of feeding poultry birds takes the highest percentage of the inputs in rearing poultry
birds, reducing feed cost will bring more profit to the farmer. Quantitative and qualitative feed
restriction are systems that can be employed to improve the feedlng plans of poultry to decrease
metabolic rate and growth to some extent. The quan‘nty of feed taken in by a pcu[try bird

contributes to most of the phymologrcal funcnons

~ The rearing of J apanese quails in Europe is mainl'y for commercial production of meat while it is
tor egg production in Japan and are often used as dual-purpose poultry in other countries in
Asia. (Maiorano‘et al., 2012), Recently, consumers has been showing mterest on quail meat but
producers are ﬁndlng 1t difficult to get a better quality parent stock. For lhlS reason; especially
for thc sa.ke of producmg fast-growing, brrds researchers have been working on Japanese quail
. parent strains that has a high growth potential. Selection is very important in the. genetic”
1n1provement of livestock. Individual selection, is important in experiments for selection for
body welght in poulfry, and the high heritability of body weight provides crucial advantage.
(Hussein et al 2014).

It has been reported that body weight and age of quail have effect on the egg s.ize and the
proportion of the components: of the egg. (Cunim‘inghanr, et al 201 0). Onea of the very crucial
: :factors in poultry production is egg quality and therefore the success in egg production is very
important and ‘mu_st achieved. Usually, when there is a significant increase in the production of
egg there is a decrease negg v\;eight This isr also seen in.quails as well, and it is 4 vital measure

'for se!ectlo.n f01 body Wclght (Alkan et al., 2010; Sllva et al. 2013).

Drffelences n body weight w1thm a ﬂock can be due fo vatiation in the genetlcs and

environmental factors that affects individuals. (Ayorinde and Oke, 2009).

The e_gg laying performance, egg size, egg quality, external appearance, internal composition and
the nutritional potential of quail egg which help to promote the growing consumption of quail
egg is affected by the functional and phytogenlc pr opertres of the feed ingredients given to quail.

‘(Lagana et al 2012; Saraswati et al., 2013; Saraswat1 and Tana. 2016)

2




' Haésan (201 1) reported the egg weight in Japanese quail at the age of fourteen weeks with three'
groups ( light, medium and heavy). according to their body welght at six wecks were 12, 38¢g, |

12. 98g and 13.52¢ respectively.

It was reported that the age and, body weight ‘at onset of pﬁberty in poultry birds have a
s1g111flcant effect on most egg productlon traits ( Metin, 2007 and Apaviezor et al., 2008).

Metm (2007) repOrted that the age at sexual maturity in chickens and quaﬂ 1n[1uenccs egg
production traits such as egg number, egg size and body weights at sexual maturity. The
Japanese quail body Welght and their development during the growth phase are factors that
influence the ‘weight of the first eggs (Braz et al., 2011). It has been studied that the higher the
uniformity of the lot durmg the perlod of rearlng the higher egg production and the laying
per51stence during the adu[t phase wﬂl be (Agav1ezor et al., 2008).

'leferenco in the size of egg laid by Japanese quail and the weight greatly depends upon the
breed and _lstrain, from one strain to the other and from one individual to another, as a result of
this_? extensive variation in egg weigllt méy be observed within a flock (Shoukat ef al., 1988). It
was reioo,rted that feed coﬁsunied by J alo'aneée quail affects the differences in the body W—eig11t of

the quails (Nazligul ef ¢/.,2001).

Feeding. time period, sequential feeding, choice feeding, restricted feeding are the different
feeding schemes used in poultry industry and also modification of growth pattern by quantitative
feed restriction and stimulating, compensatory growth is a successful approach in managing the

L

scarcity of feed stuffs (Shariatmadari, 2012). _ ' a

It was reported by Jin et al. (2;071 1) that egg storage télnporature and time of storage influences:
weight loss, albumen pH and haugh unit in.'poultry birds. Qiiail eggs are more nutritious when
compared to chicken eggs because they contain mvre essential exogenous amino acids, mineral
compounds and .elements such as iroo, phosphorus, copper and zinc. Quail egg contain high
‘vitamins, especialty pro vitamin A, thiamine, riboflavine and-cyanooobalamins: Owing to their
chemical COfnpositiOH they are not harmful for peopie allergic to albumen in chicken epgs.

. Moreover quail eggs 'are charactenzed by a low cholesterol content (Smanoglou et ai 2011,

Genchev 2012).



In order to maintain good quality of quail eggs, Varidﬁs Stofage methods are employed ‘such as

: reffligeratidn.retain egg‘qﬁality by slowing down the ageing process and reducing micro flora |
QCtiVi’tli.G.S.(JOII’lGS et al. 2004). Measuring of the physical and chemical changes taking place in the
eggh during the time of stofage helps’ to.know the level of freshness, and thus its quality and
culinary ahd. technological value (Czarniecka-Skubina 2012). The quality of eggs of different
bird species varies'due to many genetic and environmental factors (Travel et al. 2010), the origin
(genotype) of birds I(Salmé.n and Tabeekh 2011, Gugolek er al. 2013), their age and stage of
laying period. feeding: methods, as well as ehvironmental conditions of rearing, such as
tempc—:rature and humldlty, as Well as the CO2 content in the room (Raji et al. 2009), methods of

L

storing eggs (Dudusola 2009) and conditions of their dlstrlbutlon

Effect of initial body weight at point of lay has been reported in chicken to afféct subsequeﬁt
Iaylng performance ( Lacin et al. 2008) This experlment is aimed at investigating the effect of
1111t1al body welght of groups and quanmy of feed given to Japanese quail at different periods of
lay on egg Iay;ng performance and also the effect of egg storage time on egg quality parameters

of Japanesé quail egg.

1.1 PROBLEM STATEMENT o
Most of the information on the relationship between body weight at onset of lay and subsequent

production and egg (juality evaluation after storage are based on chicken, only few researches

has been done on quail. ( Lacin et al., 2008, Braz et al., 2011, Nazligul et al.‘, 2001).

T
L

1.2 JUSTIFICATION OF THE STUDY
The factors that influences the weight of the first eggs include the weight of the birds and their

: devélbpment during growth phase (Braz et al., QOi-I.). Selection for higher body weight has
negative c‘orrel‘ation. With-production perfbrmanée lead to the relatively poor egg produétion
(Nath et al,, 2011 and Mielenz et al., 2006). Due to dlffelence in body weight, feed consumption
18 reported to be affected (Na7hgu1 et al 2001) '




1.3 OBJECTIVES OF THE STUDY
Toevaluate the effect of initial body weight of groups on egg Iaylng performance of Japanese

quail (below 120g and above 120g).

To evaluate the effect of feed quantity on the laymg performance of Japanese quad (25g and

. 30g).

To evaluate the effect of egg storage length on egg quality parameters of Japanese quail (7 days,
14 days.and 21 days).




1.4. HYPOTHESIS

1.4.1. Null bypothesis -
Ho: There are no significant differences in egg production of J apanese quail with different initial

_ body .Weight at sexual maturity.

Hoo: There are no significant differences in egg productlpn of Japanese quail with d1fterence in

feed quantlty . : ‘ ‘ . o -

Hoa: There are no sig'niﬁcaht differences in the egg quality parameter of quail eggs stored for

different days.

1.4.2. Alternative hypothesis :
Haq: There arc significant differences in egg production of Japanesc quail with different initial

body-weight at sexual matunly

HAZ There are s1gn1ﬁcant dlfferencc-:s in egg production of Japanese quail with difference in feed

quanuty

-Haa: Thele are s1gn1ﬁcant d1fferences in the egg quality parameter of quaﬂ eggs stored for -

dlffcrent days



CHAPTER TWO
2.0, LIRERATURE REVIEW

2.1. Gcographlc Range Of Japanese Quail
In general, quail inhabits parts of Russia (Johnsgard 1988) and eastern Asia, mcludmg Japan,

Korea and China (Hoffmann 1988) as well as India (Finn 191 1). It winters in China, southeast
Asia, the extreme northwestern coast of Afrlca and a subsaharan band north of Congo and
1nclud1ng the Nile River valley from Egypt to Kenya A small population has been found in
Angela. Races of thls quail are found in Kenya, Tanzania, Malawi south to South Africa,
Mozambique; and Namlbla as well as parts of Madagascar. This quall may breed in parts of
Europe, Turkey, and central Asia to parts of China (Alderton 1992). -

2.2. Habitat ,
| These Japanese quail are seen in grassy fields, on river banks, or, in rice fields (Takatsukasa
1941). L - .

Terrestrial Biomes savanna or grassland.

2.3. Physical Dessription : ‘ _ ‘
The Japanese Quail have similar appearance with the European Common Quail, Coturnix

coturnix. Japanese quail have dark brown colour with buff motﬂmg above and lighter brown
‘underneath. They also posses a whitish stripe above the eye on the side of the head. Legs are
' oranglsh gray to pmklsh -gray as is the beak (Hoffmann [988). What differentiate female from
-. the males is that the females psually (but not always) lack the rufous coloring on the breast and
black ﬂecki‘ng or markings on the throat (Joh.nsgard 198 8). _ L,
There are d1ffcrences in plumagc color. Some of the birds are whitish to buff with rufous to

chestnut fottling above while some others have avery dark brown appearance with little to no

‘motthng Also, there have been golden brown varieties bred in captivity (Hoffmann 1988).

':ng sizes in males and females is simila‘r ranging from 92 to 101 mm. Both male and female

Japanese quail exhibit similar stzed tails ranging from 35-49 mm in length k]olms.gard 1988).




L

2.4. Reproduction
Quail Jays egg at the rate of one per day. (Lambert 1970) with about 7-14 eggs per clutch

(Hoffmann 1988) An egg averages 29.8 by 21.5 mm is size and weighs 7. 6 g (Johnsgard 1988).
Quail eggs 1ncubate for 19-20days. (Lambert 1970), although clutch sizes have been associated
w1th latitude and length of photoperiod. In Japan, clutch s1ze is 5-8 -eggs, while in Russia, clutch
51ze is 5-9 eggs (Johnsgard 198 8). The chicks are con51dered to be mature and able to mate after
four weeks old (Hoffmann 1988). The’ breedmg season of Japanese quail varies with location

they are.

2.5. Behavior | \
According to studies, seven distinct displays and calls were observed in male Japanese quail,

where three of the calls were also found in the females (Johnsgard 1988). The call of this quail
consists of "deep hollow sounds, several times repeated in quick successioﬁ" (Finn 1911). The
male's call is typically three notes, The female will utter a long call which will make the male tp
be alerted to her receptivity to copulate (Johnsgard 1'988); Also, the quails do engage in
'courtshipwfeeding The male will hold a small lworm in his beak for the female and utter a soft
croaklng call and the the female approaches the mal¢ and takes the small worm to eat and after :

that the male then attempts to copulate with the female (Lambert 1970).

This qua11 and its' European counterpart are migratory, Coturnix Japomea will migrate to India
(Flnn 1911), northern Japan -and Kofea for the summer (Hoffmann 1988). They winter in
. southeast China, Haman Talwan and southicrn Japan Their mlgratmn covers 400-1000 km,
which is remarkable $0r a bird not known for its flying capablhty (Hoffmann 1988). Overall,

their mlgratlon route follows a north-south pattem (Johnsgard 1988).

»

.-2.6. Food Hahits : ‘ S
Japanese qua1l ¢an consume d1ffe1 ent kmds of grass seeds, 1ncIudmg pameum and Whlte rmllet

They require more protein in their diet than Painted Quail as these quail w1ll eat more small
worms ahd' 1nsect larvae. In the summer, they will especially seek and consume a variety of -

insects and small invertebrates (J ohnsgard 1988). In addition, they eat grlt espe01ally cgg-laying
females (Lambert 1970).




2.7. FACTORS AFFECTING EGG PRODUCTION
The quantity of egg laid is the major parameter to determine the performance of commercial

‘Iayer It takes about 90% of the i mcome in egg productlon farmn (Oluyemr and Roberts 1979). Egg
quah‘ues such as egg size is another vital economic trait, it determines to a large extent the price
received in ‘any market and standard range of the egg should be between 53 and 63
grams(()bioha 1992). Oluyemi and Roberts (1979) reported that envrronmental factors such as

nutrition, ambient temperature and hum_ldrty affect the quantity of laid and the quality.

2.7.1 Temperature and Humldlty | ‘
~ Temperature and humidity affects egg laying’ performance of quail. The highest temperature -

required for a good laymg performance is approximately 30°C at a high relative humidity of 75%
(Daghir 1995). G11bert (1980) reported that temperatures between the range of 13°C and 21°C
are recommended for optlmal egg production, even though hrgjher temperatures may lead to

[

increased productlon figures.

(Gilbert 1980) elso reported that the altitude, gaseous env"ironment humidity and noise may also
affect egg productlon of birds Highest egg productlon is seen when temperatures are within

neutr. ality range (Smlt h, 1990),

2. 7 2. Nutrltlon
Claudla (2009) reported that some drseases such as rlcket caged layer fatlgue and fatty liver

syndlome are nutritional diseases that affect laying capacity of hens and are respon51ble for a
high percentage of the flock mortahty Ilnplovmg the diet by replacrng some of the corn with
lower energy feedstuff such as wheat bran can help treat fatty liver syndrome Sauvuer and

Plcard (1987) observed that reduced egg production and egg werghts are result of less feed intake

~ resulting from exposure to high envrronmenta.l telnpet atures,

2.7.3. Body Welght '

Lacin et al. (2008) studied the effect of initial body. weight on laying performance of birds and
observed higher egg production in the light group than those of other weight groups, Duplessis
and Erasmus. (1 972) indicated that hens with a larger body weight within a bloodlrne laid larger

eggs than those with smaller body welghts




2.8. EFFECT OF FEED QUANTITY LAYING PERFORMANCE OF JAPANESE QUAIL
: Feed restriction is a system of feedmg where time of feedmg, duration and amount of feed given

' to birds are hm1ted and it has an Impact on whether a bird is capable of achieving the same body
we1ght as birds that are fed ad libitum (Yu & Robinson, 1992) Generally, the common form of
feed restriction is the quantitative and qualitative restriction where quantltatlve 1nv01ves '
restrieting the quantlty of feed gwen while quahtatwe involves the restriction of nutrients in
diets. (L.eeson & Zubair, 1997). A quantltatlve feed restriction means that a limited amount of a
well-balanced d1et with normal nutrient percentage 1s given to the birds. A simple phys1ca1
restriction prov1des a calculated quantity of feed per b1rd and is one of the most commonly used

methods

The cost of feed cost accounts, 60 - 70.% of the cost of producing broilers (Smith, 2001) and this
high cost calls for a need to improve the efficiency of the utilizatioln of the feed given to birds.
‘Therefore, there is a serious need to increase effdrts' of reducing the cost of feeding without
causing reduction in the productivity of the hens. One possible strategic way to reduce the feed
cost is to restrict feed intake of the birds in the carly stage of life. (Attia et al., 1991) reported
that feed restrictton in early stage of birds has been credited with improved feed cfficiency in
broiler, (Novell ét ‘al., 2009). Quantitative feed festriction‘ have the ability to improve feed
efficiency (Nielsen ef al., 2003; Hassanabadi, 2008 and Khetani ez al., 2009), reduce feed cost .
(Bouvarel er al., 2008) and reduce total mortahty (Llppens et al., 2000 and Rincon & Leeson _

12002) which reflect an increase in economlc efﬁ01ency

Also El- Sagheer & Makled (2005b) reported a better net revenue and econom1cal efﬁ01ency
when all restrlcted groups of broiler chicks (3, 6, or 9 hours fasting/day from 2 to 7 weeks of

age) compared with ad- hbttum control group. Novel ef af., (2008 and 2009) also rep(nted that

o early perlod 75 % ad- libitum restr1ct1on feeding gave an eeonomlc advantage over ad-libitum

feeding mamly by 1mpr0v1ng feed utilization and able to attam corhplete live welght .
compensation by 42 days of age Also Tottori et al., (1997), stated that economic performance

of birds with  restriction feeding was better than that without restriction as a result of
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improvements in viability’ and feed conversion rates The depression in the cost of diet was

* mainly due to decreased feed intake with i mcreasing fasting time.

Furthermore, Hassanien (2012) indicate that all feed restriction regimes have better BCOHOHHC
performance than the uncontrolled. This improvement in relative economical efficiency is due to
reduced costs of feed. He observed that restriction of feed significantly reduced the quantity of
feed consumed by hens and at the same time improved econormc efficiency. Also, Jahanpour et
al. (2014) concluded that restriction of feed is an effective method of reducing feed cost without .
reducing the productlon potential of the birds. Farghly & Hassamen (2012) Concluded that
despite the increased body welght in ad-libitum feeding system, the effect was less economrcally
efficient. Also, usage of feed restriction regime was associated with no mortalities, reduced feed
“intake and fat dcpos1t10n and improves FCR which gave an economic advantage than ad- hb1tum

feedmg

It was proposed by researchers that physical feed restrrction at early age of birds for a short
period may elicit compensatory growth rnlproved feed efﬁmency, reduced’abdominal fat pad,
and at market age restricted birds performed similar to full fed blrds (Tbrahim et al., 2002; Naji e
al., 2003). | ’ '

Some other researchers also found no difference between feed restrlctlon and ad~hb1tum feeding.
Buragohznn (2013) observed- the same. body Welght gain between ad libitum and 10% feed
restricted groups of Japanese quails. In another report 75 % restriction of ad-libitum feeding
BXhlblted an economlc advantage over ad libitum feeding by enhancmg feed utilization (Noveli,

2008: 2009).

Hassan et al. (2003) reported that feed restriction does_ not affect hatchability, 'earIly age
’ embryonic deaths in Japanese quails, but feed restriction has. significant effect on body weight at
first egg. Tumova et al, (2002), also suggested that physical feed restriction when the bird is still

young for a limited period stimulated compensatory growth and ifs depend on a number of

S factors such as 1ntensny, time and duratlon of restriction, sex and strain.’
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2.8.1. Egg Production

- The positivity of restricted feeding over full feeding during the rearing period are usually

'considered to be greater as the ﬂock is being kept for a longer period, (Roﬁinson et al., 1978),
Robinson et al. (1978) then reported that the level of feed restriction imposed during the period
of laying is more eritical than that imposed during the rearing period. Irrespective of the length
of the laying period, feed restriction m the rearing perlod are scen to mcrease the hen-house
producnon of laying periods. Bruggeman et al. (1999) showed that restricted hens durmg the
rearmg perlod (7-15 weeks) produces. higher amount of eggs per week than those fed on ad .
11b1tum intake throughout the periods showed the lowest-egg production per week. The study -
condocted by Sekom et al. (2002) does not identify any effect of quantitative feed restnotlon on
hen day egg production. According to (Hassan ef al., 2C03) feed restriction delays onset of egg
production by about two days in comparison to full feeding system in quail production. Early
feed restriction does not have efféct on first egg weight and the number of eggs produced from 6

to 13 weeks of age in quail as reported by HaSSan et al. (2003)

According to Crounch et al., (2002a) hens that are ralsed with restrlci;ed feeding (from 3 to 24

‘weeks and 3 to 16 weeks) had a significantly hlgher peak egg production than hens on ad hbltum

feeding from 3 to 24 weeks and 3 to 16 weeks, so also hens that were under feed restriction from
3 to 16 weeks produce significantly more eggs from | to 5 weeks of lay than those fed without

L]

rosu iction.

2.8.2. Egg Quality And Welght :
The egg quality was not affected by the different feedmg regimes in chickens acoordmg to ..

(Ukachukwu and Akpan, 2007). Crounch et al. (2002a) showed in their expenment on turkey
that for the entlre lay period, cracked and soft shelled egg produot1on percentage was greater for
the birds that were {ed restricted from 3 to 16 weeks of age. There was also no effect of feed

restriction treatment on percentage of double yolked and large egg production.’

Richards et al. (2003) ‘reported' that there is low incidences of abnormal eggs in restricted fed

hens compared to birds exposed to feeds without restriction. Oyedeji et,al. (2007) concluded that -

egg welght is significantly better for hens that were not lﬂlder restricted feedmg over. those

rat10ned either once or twice a day. Ina study done on qualls Hassan e al. (2003) revealed that
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early feed restrrctron d1d not have any impact on the first egg weight, mean egp Werght or
number of eggs produced Egg specific gravity was 1rnproved by early foed restriction on

Tapanese quails in comparison wrth those on full feeding (Hassan et al. 2003)

| 2.8.3. Feed Intake And Efﬁciency
The experiment by Tumova et al. (2002) shows that resirictive feeding reduces feed intake which

resulted in an improvement of feed ‘efﬁciency in comparison with a control group fed ad libitum.
In the re- aInnentatron period, female turkeys consumed Iess feed Robinson et al. (1978)
concluded that there is a slight chance for feed restrrcted birds to over- consumie feed. Robinson
et al.( 1978) further indicated that irrespective of the duratlon of the laying period, the ratio of
the quant1ty of feed (kg) eaten to- the quantlty of eggs produced decreases with' successive

increases in Iayrng feed restrlctlon

Feed restrrctien treatment does not have impact on the efficiency of feed utilization (Sekoni et
| al., 2002). The Study by Sekoni et al. (2002) concluded that quantitative feed restriction did not

have any impact on the feed consumed by birds and efficiency of feed for egg production, This
| same study of feed restriction on Japanese quail’ showed a non~srgn1ﬁeant difference in feed
conversion efficiency among treatments during feed restriction periods (Hassan et al. 2003).
Hassan et al. (2003) explained that an increase in the feed conversion value following feed
- restriction would ‘probably mean that feed restriction retards érowth and therefore reduces feed
~ efficiency aIthough Plavnik and Hurt7w1tz (1985) illustrated that feed restrrctron induces a hrgher

efﬁerency of marntenance

c o

2.84. Restricted Versus Unrestricted Fecdmg ‘
Unrestricted feeding in laylng hens leads to excess consumption of energy that 1nﬂuences

excessive accumulatron of abdomrnal fat predisposing layers to heat stress. Ad hb1tun1 feeding
also results in 1ncrcased death rate of laying hens (Oyedeji er al., 2007). Ad-libitum feeding
would:lead to obesity and thermal discomfort, a high incidence of lameness and high high death
rate due to skeletal disorders (Savory and Maros 1993). Crounch ‘et al. (2002a) revealed that
’quantrtatrve feed restriction reduces body weight and feed consumption and does not reduce egg

‘ production.
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2.9. EFFECT OF INITIAL BODY WEIGHT ON EGG LAYING PERFORMANCE AND
QUALITY
Perez-Bonilla et al, (2012) reported that the hens with low or average 1n1t1a1 body weight had

higher average daily feed intake, ggg production and egg We1ght than the hghter hens. However

none of the egg quality variables studied was affected by the initial body weight of the hens. In
the study of Szentirmai ef al. (2014) it was discovered that the relative difference in the initial
body fat content of the hens also mamtalned to the end of the experiment, namely till 72 wecks o

of age

2.9.1. Egg Quantlty
Aecordmg to Jatoi et al., (2013), the dlfference in body weight of different close- bred floeks of

Tapanese quails recorded could be due to variation in the genetic makeup of these ﬂocks Some
researchers indicated other factors such as breed, body size, feed, season and breeder age that
, affect egg “production. (North and Bell 1990, Ipek and Sahan 2004). The higher growth-selected
strain of broiler breeder exhibited lower egg production than all the other strains (Wola.nskl et

' al, 2007).

Milisits et al., (2016) reported that the rate of egg produotion of'the hens W:ith low initial body
weight was lower than that of the hens with meditm or hlgh initial body weight at 52 and 72
weeks of age and that the initial body We1ght of the hens affectod only the albumen ratio at 32
weeks of age, thc yolk ratio at 52 Weeks of age and the egg. shell ratio at 72 weeks of age
significantly. Perez Bonilla et al. (2012) observed that the initial body weight of the hens has no
significant effect on tbe duabty of the eggs.

Jatoi ef gl., (2015) obéerved that - the' Ihighest rate of egg productionbwas recorded in the small
: welght category and minimum in the heavy size blrds Other researchers also find snmlar result
such as Renden and MeDamel (1984) Leeson et al (1997) in Lohmannrhens, Lacin et al.,
(2008); in selected strains of brorler breeders Wolanski et al., (2007) and in quails Aboul-Hassan
(2001). El Sagheel and Hassanein (2006) reported dlfferemly that the medium and heavy size
strains of chlcken had 51gn1ﬁcant1y (p<0 05) higher egg production than those of lrght strains.

The low egg productlon in heavy quails in comparrs’on fo Smaﬂ quails_ could be attributed to less

* number of mature ovarian follicles in heavy quails (J atoi et al, 2013). Similar point of view has
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been held by Wilson and Cunningham (1984); Palmer and Bahr-(1992) who attributed that
difference in heavy and older chicken in egg production than the lighter and younger blrds has

¥

been due to changes physmlogy leadmg to slow growth of ovarian folhcles

2.9.2. Egg Weight
Tatoi-et al, (2013) observed that there is high mean egg weight in the heavy weight category

,quaﬂs and mlnlmum mean egg weight in the small size birds. The similar findmgs have been4
reporied by Hagger (1994) and Leeson et al. (1997) showing that the increase in egg weight was
associated with increase 1n:body weight and age of the breeder. These obsewatlons are also
thesame with those of El-Sagheer and Hassanein (20006); Kirikei ef al. (2007) who observed that
) heavy eggs were éotten from the heavy birds and the light eggs were produced by the small size
birds. It has further been indicated that a pos1t1ve correlation ex1sts between body welght and egg
weight (Siegel 1962; F esting and Nordskog 1967; Kinney (1969) Therefore a compromise
between body Welght reduction and maintenance of aeeeptable egg welght is needed (Nordskog
and Briggs 1968 Hoctking etal 1987) '

Laem et al. (2008) also pointed out thategg weight was lower in the group with low body Welght

than those of medium and heavy hens respeotwely _ :

2.9.3. Egg Quality
Hassan ez al., (2012} reported that body welght have hlgh effect on egg weight, egg length ‘yolk

welghl albumen welght shell thickness, and egg yolk cholestexol Female birds with higher
body weight have higher egg width and shell weight than- other groups. Similar results were
reported by Silversides et al. (2006) for chleken and by Alkan et al. (2010) and Hassan 201L)

for Japanese quaﬂ

Aeeordmg to Hassan et al.,, (2012) there no dlfferenee n Shape index, yolk mdex yolk%,
aIbumen%, shell% and yolk: color among the gtoups of chfferent body weight. Alkan et al.,
(2010) found deerease in yolk index of female Japanese quall selected to high body weight

compared to low line body weight.

.15




- 2.94, Feed Conversron Ratio *
Jatoi et al (2013) reported that the hlgh mean FCR (g feed/egg) was observed in the heavy

werght category and minimum in the small size birds and. assumed that the' better FCR (g
feedfegg) in small size quails during the study could be attributed to,less feed requirement of
these birds. These findings are aceurate with those of Leeson et al. (1997) who observed that the
smaller birds comisistently consume less feed throughout laying Tegardless of the strain. Fesd
consumption increased with increase in bod}r weight due to high feed consumption of the birds
with higher body Weight. Snnilar-ﬁndings reported in Hi-sex brown strain of chicken by El-
Sagheer and Hassanein (2006); in Pheasant (Aydin and Bilgehan 2007) and in Lohmann Iaying
hens (Lacin et al., 2008).

2.10. EFFECT OF AGE ON EGG LAYING PERFORMANCE OF QUAIL
The egg quality characteristics of the quail egg change significantly by age in several research

studies by (Nowaczewski et al., 2010). It was also reported that yolk and alburnen weight
increased, whereas yolk and albumen index and Haugh unit decreased as the bird grows older.

(SEKER et a/ 2'005).

The age of hen at Iay showed a constant and srgnlﬁcant effect on egg werght (Duplessis and -
Erasmus 1972). Egahi ef al. (2011} reported that, the age of the bird affects the weight, length
and width of the eggs, similarly haugh unit, yolk, albumen weight and height increased
significantly as the bird érow older. Joyner et al. (200'4) reported a close positive relationship
betwetn age of hen and the size of egg they lay while a negative relationship exists botween the
hens age and fhe. quantlty of egg produced. They observed that there is reductlon in egg
produetron as the age increases. It is well known that egg mass increases as parental hen flock
ages and 1ncubated chick mass gets to its maximum at the end of productive cycle (Barnett et al.,

2004 Ma1orka et al.,2004; Hamidu et al., 2007; Sahin et al, 2009)

(Asuquo and Okon, 1993) reported that factors such as improved breeding, increased body
weight, composrtion of feed and nutrition plan, 1nte1151ty and duration of light can influence egg

size and productlon a major factor determining egg size is the age of the bird.

Furthermore, age of hen affects the proportion of yolk, egg white and egg shell in total egg mass

. {Danilov, 2000; Luquetti ct al., 2004). Hen’sage also influences cnicii mass and relative share
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of chick mass in total egg mass of incubated eggs (Luquetti el al.,2004). Akpa et al, (2008)
reported that there is high of egg quality traits with linear increase in age of laying Japanese
quails. The age of hens can affect egg solids because egg Welght 1n(;reases with the age of hens

- (Fletcher et al., 1983),

t

2.11. EFFECT OF S'I.‘OR'AGE.LENGTHION EGG QUALITY PARAMETERS
Quail eggs quality is divided into external and internal quality parameters (ArpaSové et al.,

+2012). The outer quality features include the we1ght the shape of the egg, the quahty of the egg
shell the structure of the shell the strength, the porosity and the color,

Eggs deteriorate in internal quality the longer it is stored and the egg shell and internal content
are the detei‘minant factors.(Adeogun ef al., 2004). PoOr storage conditions may result in
deterjoration of egg quality and consequently loss and waste of eggs. There are reports which
show that loss of water through pores, prevcntlon of nncroorgantsm invasion -and lower

temperature are maj or considerations of retarding quality degradatlon {(Dudusola, 2009). .

In hens, it was found that eggs stored for more than 10 days were characterized by a very low
white and yolk indices and lower number of Haugh units, in comparison with those exannned on

the day of laying (0 days of storage) (Yilmaz and Bozkurt, 2009). 7
(Deme1rel and Kirikci 2009) conducted an experiment to compare eggs stored after 1-2 days and
9-10 days and found eggs stored for shorter per10d to have more yalues of yolk indices and

number of Haugh unit,

The quahty of the egg is usually glven in relation to what the consumers demands and

| determmes the general characteristics which are easﬂy identifiable without breaking the egg,

espec1ally the freshness ,-weight, size, shape a:nd appearance of the eggshell (Sylvie ef al. , 2018).

One of the most 1mportant features. for the consumer to determine is the Welght of the egg, as

well as the visual aspect of the egg purity and the integrity of the eggshell. Factors ‘such as
breed, the age laying hens, the compos1t10n of the feed, and also the storage time and

tempel ature 1nﬂucnce the quahty of quall egg (Sylwe et al., 201 8)
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CHAPTER THREE
3.0. MATERIALS AND METHODS

3.1. Poultry House and Experimental Animals
The experiment was carried out at the Federal Un1vers1ty Oye Ek1t1 Ikole campus’ poultry farin.

Latitude of 7. 7982661°N and longltude_: of 5.514493°E, It has an annual average temperature of
24.2?’C. Wooden cage was used, throughout the experiment and the birds were fed once in a day
according to the quantity of feed to be given to each’ animal and early in the moming and

—avallablhty of adequate water at all time. The Wlndow of the poultry and cages are well protected

- with net to av01d the intrusion of rodents Wood shavings are used as beddings in the cage to

absorb the droppings and are changed every week in other to ‘keep the birds in good health.

3.2 Experlmental Birds .
This started with -two hundred(200) three weeks old maie and female Japanese quaﬂ birds

. obtained from National Veterinary Research Instrtute, Ikire outstation in Osun State, Nigeria. and
was divided into four (4) periods, this is the last period which started February 2018 till April
2013, | | |

L3

3.3. Experimental Design o ‘ .
A total of 72 Japanese quail layers was used and were assigned into four(4) expcnmental groups

usmg the completely randomized design in a factorial arrangement according to their body
weight (i.e below 120g and above 120g) and the quantity of feed given to them per day (25g and

'SOg) and each experimental group consist of three(3) replicate cages,
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TIRI = |T4Rl C|T2RL . [TRI [TIR2
T4R2 TIR3 T3R2 | T2R2 T4R3
CAGE 1

T3R3 T2R3 ,

CAGE 2 - "

Figure 1. Cage Layout

3.4. Treatments o A
Treatment 1 (T1): 120g below, diet 1(25g)

Treatment 2 (T2): 120¢g below, diet 2(30g)
Treatment 3 (T3): above 120g, diet 1(25g)
. Treatment 4 (T#)f above 120g, diet 2(30g)

The experiment lasted for a year which is in four(4) periods (i.e May-July, August-October,
November-January and F cbruary-Aprily . The composition of the'equﬁmental diet is as shown

~in Table 1.
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Tab_lle, 1: Proximate Composition Of Experimental biet

Ingredlient . | . S Percentage %
Maize T © 58.40
Soya bean meal ' | 21'.15,
Wheat offal 14.25
Limestone 1.50
chalcmm phosphate . | 2.00 ! .
Fish meal . - 2.00
Salt .. 025
Layer premix | ' t).2=5 ‘
Lysine o . 010
' .:.Meth'i'o;ine ! 0:10 .
Calculated analysis | -
ME. Keallkg 2900.00 -
Crude iarot;in % 18.00
Calcium % : 250
Phosphorus % 0,60
Crude fibre % 3.78
Lysine % 059
Methionine % N | 0.45 . o

3.5. Experimental Procedure ‘
The birds were divided iﬁfo g’roups in which the first group has initial weight above 120g while

the other group has initial we1ght below 120g These two groups was further divided into another
two groups each 1andomly in which the first group are given 25g feed per day and the other

glven 30g feed pe_r day which makes us have four treatments,

Feeds are given to each ammal according to the quantlty of fced to be.given to the treatment they |
belong to and the feed. are measured with a sensitive scale (Camry, 0.01). Productive

performance was evaluated by countmg the numbcr of ©ggs in a cage (treatment) and weighing
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the eggs laid by each tréatment every day. Feed intake was measured by measuring the feed
remaining in the :feeding through at the end of every week and subtracting it-from the total

quantity of feed given for the whole week. Feeding, egg collection and 'reeording was done once

‘daily in the morning. Egg prodoctioh and weight was also recor ded daily. Feed was Weighed at

feeding time, usually every day, and then the feed left in the feeder at the end of the week will be
Werghed and ‘subtracted from the total amount supphed during the week. This will give the total

feed mtake per 1.week, and from this the total feed intake per bird will be calculated.

For the egg storage, eggs was pieked randomly twice every week from each treatment and was

marked by numbermg them in other to identify each eggs so as to make accurate observation and .
to avoid mixing -of the eggs up alter storage. Each eggs are then weighed and the weight are
recorded with the nurnber written on-the eggs and are then grouped randomly into three groups
where the first group was stored for 7 days when the egg quahty parameters will be analyzed the
second group Stored for 14days while the thnd group for 21days and the egg quahty parameters
of the three groups were analyzed and recorded. The egg quality parameters are; egg weight after
storage, cgg length egg breadth, yolk height, albumen “height, yolk diameter, yolk we1ght

albumen weight, yolk color, shell werght and shell diameter.

3.6. MEASUREMENT o
Instruments used are vernier calipdr, micrometer screw guage, yolk color fan, petri dish,

scooping spoon, sensitive scale. g

Before each experlrnent the eggs are weighed agaln to know the1r welght after storage to know

the amount of wei ght loss after storage

‘Y

Egg height: A d1g1ta1 vernier caliper was used to measure the yolk height by making sure the top

'and bottom of the egg are touching- the vernier caliper and the value is reeorded

Egg diameter: Digital vernier caliper was also used to measure the egg diameter. The egg is put

between the vernier caliper with the sides touching the vernier caliper and the value is recorded.

Yolk dlameter To measure the yolk diameter, the cgg was broken gently and the albumen and

yolk were gently poured in a petri dish of a known weight for measurement and the shell placed
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closed to-the window for it to dry. The dlgltal vernier eahper is the 1nserted with the vernier

eahper touehlng the yolk at two edges and the value is recoreded

Yolk‘height:" The yolk height is measured by using the digital vernial caliper, The vernier caliper

is dipped in the center of the yolk hofizontally and the value is recorded.

Albumen height: Albumen height is also measured by using the vernier ealiper. The vernier
caliper is inserted horizontally in the albumen very close to the yolk and repeated at another
point that is also close to the yolk and the two values are recorded and the average is used as the

albumen height.

Yolk weight: A scooping spoon is used to gently remove the yolk out of the albumen and put i’
another petri dish. The Weight“ of the petri dish lhas alfeady been known before putting the yolk
and then a sensitive scale is used to measure the yolk and the weight of the petri dish is

subtracted from the value gotten as recorded as the yolk welgh

Albumen weight: The albumen left in the first petri dish is weighed and the weight of the petri

dish is subtracted from the value gotten and.is recorded as the albumen weight.

~ Shell diamete.r: After drying the shell, the diameter is measured by using a micronleter screw
guage and three different part of the shell were measured (i.e the top, the middle and bottom) and

the average was used as the shell diameter.

Yolk color: The yolk color was determined by using the yolk color fan according to the CIE
standard calorimetric system" (Yolk Colour Fan, the CIE standard, calorimetric system, F.
- Hoflman-La Roche Ltd., Basel Switzerland) . The yolk color fan is placed close to the yolk and

colors are compared and the color that matcllcs the yolk color is recorded.

3.7. Data collection
Egg productlon performance and egg quahty parametcrs were caloulatecl as follow

| Feed mtake/week = Feed offered — left over feed 7
Feed intake/day = Feed intake/week +'number of days
' Feed intake/day/hen = Feed intake/day + number of birds in the cagei
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Feed cost = Feéd:: intake/day x Price of lkg of the feed

Feed cpst/egg = Feed cost + Quantity of egg laid/day

Féed Cost/dozéri = Feed cbst/egg X 12

Egg number/hen/day Quant1ty of eggs Iald/day Number of birds in the cage
Egg shape index (%) = Egg diameter + Egg height x 100

Yolk index (%) = Yolk hei ght - Yoik ]diarnetér X100

Haugh. Unit =100 >< log (AH + 757 — 1.7 EW”-”)

Wheré AH = AIburngr; height (mm) and EW = Egg! weight (g)
‘3.8.‘ Data A:nalsrsis

All :data‘cqllect'ed were subjected to the analysis of variance (ANOVA) using the General Linear
Model (GLM) of SAS (2008) and means of the treatment were separated using Duncan.

=]

3.9. STATISTICAL MODEL BODY WEIGHT AND FEED QUANTITY
Yl]klm 3 + b + t_] -+ Pk"‘ bt 1]) + Pb(lk) + pt(]k) + Cijkim

ijk[lﬁ'z Individual :observatlon m on the treatments

‘ 1 = Common meaﬂ

b1 = The effect of body weight ’at sexual maturity - L .
tj= The effect of feed quantity oﬁ ,Japanese quail

..pk% Thé effle:ct of the perio’ds. on laying perfo;mance

: bt(,-j). = The effeqt..;:éf. the interaction b_et;veen body-wei ght and feed qﬁaﬁtit-y
pb(i;() = The effect of the intérzllction between body weight and the periods
pt(]k The effect (SF the interaction between feed quantity and the periods

Cijkim = Random crror
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- STATISTICAL MODEL FOR EGG STORAGE
Yij= 1+ by ' : :

Y= Individual observation j on the treatments
b= Effect of étdrage on egg quality .

1 = Common mean "

“&; = Random error
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Figure 2: Quail birds
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CHAPTER FOUR
4.0. RESULTS _

4.1. Effect of Initial Body Welght and Feed Quantrty on Egg Laying Performance _
Table 2 show the'result of the effect of initial body weight on Japanese quail. The table shows

that there are significant difference of (P<0.057. in the feed in take per week where - bitds with
initial higher body weight has more feed in take than the birds Wlth lower initial body weight. It
was also revealed that feed in take per day per hen and egg number per day were not

| 51gn1ﬁeantly chfferent at (P < 0.05).

The table also shows that.the v'veight of the eggs laid weekly and daily end also the average egg
werght of the birds with mrtral body welght greater than 120g are much higher than those with
initial body weight lower than 120g and are significantly different at (P < 0.01). The feed
conversion ratio, feed cost per egg and also per dozen cgg laid are not significantly different
between the two Eroups, so also is the number eggs laid per week, and the hcn -day cgg

productron The numbcr of egg laid per ken per week was significant at (P<0.05),

Table 3 shows the effect of feed quantity given to d1fferent groups of Japanese quail on their
laying performance Laying performance such as the egg weight per week, average cgg weight,
egg Werght per day and the egg number per week shows no significant difference between the

birds offered 25g and the ones offered 30g. Egg number per day was significant at (P<O 05).

Thc table shows that the quantlty of feed gwcn to the birds 1nﬂuer1ee the feed cost per day, feed
cost per egg and feed cost per dozen egg laid by the birds. The feed cost per day for birds given
25g and 30g is N19.89 and N23.49 respectively and are significantly different at (P < 0.001)
while that of feed ‘eost per egg birds given 25g and 30g is }6.94 and N7. 93 respectively which
makes them to be significant at (P<0.05). Feed intake per day and feed mtake per week are also

- significant at (P < 0. 001) so also is the feed 1ntake per hen per day.

The table also. rcveals that feed conversion ratlo does not influenced by the difference in feed
qua:ntrty and are not srgmﬁcantly different at (P <0.05) whlle egg number per hen per week i m

srgmﬁcantly at (P <0.01).
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Table 4 shows the effect of perlod on the laying performance of Japanese quail. The table shows

that there was no’ dlffel ence in the feed intake per hen per day throughout the periods.

All other parameters were highly signiﬁcant at (P<0. 001) 'parameters include feed intake per day
and per week, feed cost per day, feed cost per egg, feed cost per dozen egg, feed conversion
ratlo egg number and egg weight per week, average egg weight, egg number and egg weight per

day, egg number per hen per week and the hen-day egg productlon

Table 5 shows the mteractlon between the body weight and feed quantity on ‘the laying
performance of J apancse quail. The table reveals that feed in take per week, feed intake per day
per hen and feed intake per day are highly significant at (P<0.001). The table also shows that the
effeot of the interaction between the body” welght and feed quantity is highly 31gn1ﬁoant at
(P<O 001) on the-feed cost day '

There was no slgnlﬁca.nt dlfferenoe in the effect of the 1nteractlon on feed cdnversmn ratlo feed

cost per egg and feed cost per dozen

The cgg number and egg weight per week and the egg number and epg weight per day were also

significant at (P<0. 001). The result reveals that there was no interaction between body weight

- . and feed quantity on the average egg weight, egg number per hen per week and the hen-day egg

productlon

Table 6 shows thai there is no interaction between the body .weight of Japanese quaﬂ and the
periods on laying performance of J apanese quail and also table 7 show that there is no Interactlon
between feed quantity and :per1ods on the laying performance of Japanese quail as all the

parameters are not significantly different at (P<0.05).
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4.2, Effect of E Egg Storage Length on Egg Quality Parametcrs
‘Table 8 shows the result of the effect of the difference in storage length on egg quality

parameters of Japanese quall The result shows that there were significant dlfferenee of (P <

0105) in the weight of the eggs after storage and the welght of the yolk.

The result also shows that there were s1g111ficant difference of (P.< 0. 001) in height of the yolk,

yolk index and the yolk diameter after storage for different number of days,

Egg quahiy parameters such as length of egg, egg diameter, yolk colour, albumen we1ght

albumen helght shell weight, egg shape index, haugh unit and shell thickness have no significant

dlfferenee
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. Table2: EFFECT BODY WEIGHT ON EGG LAYING PERFORMANCE

a

VARIABLES ‘ Wi W2 SEM LOS

Feed intake(g) - - 968.72° - 1044.50° 14.61 *
Feed intake/day/kg -~ 0.15 0.16° 0:.002 . wx
Feed cost/day(3¥) 20.83°  22.49° .29 . **
Feed cost/egg (W) 7.29 : 7.56° 0.11 NS
Feed cost/dozen(™) 87.52 90.74 131 ' NS
Feed intake/day(g) 145.69° 157.32% - 1.99 ok
Feed intake/day/hen(g)  26.21° . 2637 - 011 ' NS
"FCR 6.79 5.92 0.28 NS
BEgg number/week = 1940 20.80 0.34 . NS
Egg weight/week(g) 17121 1 202.90* 3.81 F
- Average egg weight(g) 8.81° 9.714 = 0.10 P kR
" Bgg number/day 2.94° 317 005 NS
‘Egg weight/day 25.98" 30947 - 0.55 ek
Egg number/hen/week . . 3.72¢ 3.60° 0.05 *
Hen day egg production  55.22 53.19 0.71 " NS

SEM = standard error of mean, LOS = Level of significance,

ab = means with different superscript in the same row are significantly different

NS = Non-significant, * = Significant at P<0.05, #** = highly significant at P<0.001.
‘WI1= less than 120g, W2= above 120g . ' ‘
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Table 3: EFFECT FEED QUANTITY ON EGG LAYING PERFORMAN CE

VARIABLES Tl T2 SEM LOS
Feed intake(g) 923.29° 1093.24° 14.61 Hkk
Feed intake/day/kg 0.14° -0.16° 0.002 _ Hkk
Feed cost/day(®¥) 19.89° 23.49* 029 = | R
Feed cost/égg() 6.94° 7.93% 011 *

' Feed cost/dozen(™N)’ 83.22° . 95.21° 1.31 *
Feed intake/day(g) " 139.72° 164.35° '1.99 ok
Feed intake/day/hen(g)  24.05° 28.57° . 0.11 ¥
FCR o 5.70° 6.99° 0.28 NS
Egg number/week 20.86° 19.39° 0.34 - NS
Egg weight/week(g) ~182.43 192.63 3.81 NS
Average egg weight(g) — 9.28 9.37 0.10. - NS
Egg number/day -~ 2.95° 3.17% 0.05 *
Egg weight/day - 27.78 29.29 0.55 NS
Egg number/hen/week 3,51 3.81° 0.05 , i
Hen day egg production  52.66 55.78 071 ., o %%

SEM- = standard error of me

significant at P<0.001.T1= 25g feed, T2 = 30g feed

an, LOS =

Level of significance. | <
abe = means with different superscript in the same row are si gnificantly different
NS = Non-significant, * = Significant at P<(0.05, ** = very significant at P<0.01,
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TABLE 4: EFFECT OF PERIOD ON LAYING PERFORMANCE OF JAPANESE
QUAIL | | “ '

VARJABLES - Pl P2 P3 P4 SEM | LOS

Feed intake(g) -, 127944 1036.12°  761.90°  572.50° 14.61 R
~ Feed intake/day/kg 0.18° 0.16° 0.12° 0:08 . . 0.002 Hokk
Feed cost/day(¥) 2613 2320 17.03° 11.69 0.29 k-
Feed cost/egg(N) 9,01° 6.32° 6.60° . 8.43° 0.11 ik
Feed cost/dozen(N) 108.16°  75.80° 793P 101.18*  1.31 Hokk
Feed intake/day(g) [82.78"  162.95"  119.17° - §1.79 1.99 ook
Feed intake/day/hen(g) -+ 26.47 26.73 25.21 2736 - - 0.11 NS
FCR o 9.26° 4.58° 505 611° 0.28" *Ek
Egg number/week 21.43° 23.74"  "16.87° 9.86° 034 hk
Egg weight/week(g) 186.27°  231.17*  160.28°  94.91¢ 3.81 Rk
Average egg weight(g) ~ - 8.48° -~ 974 956" 9.67° 0.10 ok
Egg number/day . 3.06% . 378 2.62° 1419 0.05 ok
Egg weight/day 26.61° 36.74 24.80° 13.56° 0.55 ko
Egg number/hen/week 3.17¢ 3.93 | 3.64° 4.59* -0.05 ok

 Hen day egg production  45.23° 62.44" 56.64° 47.53° 0.71 ik

SEM = standard error of mean, LOS = Level of significance. FCR= feed conversion ratio
abed = means with different superscript in the same row are significantly different
. NS.= Non-significant, * = Significant at P<(.05, *** = highly significant at P<0.001"
P1= period of May-July, P2= period of August-October, P3= November-January, P4= February-
April , ‘
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TABLE 5: EFFECT OF THE INTERACTION BETWEEN BODY WEIGHT AND FEED

QUANTITY ON LAYING PERFORMANCE OF JAPANESE QUAIL

VARIABLES WF1 WE2 WE3 W4 SEM

LOS
Feed intake(g) ' 68238 101511  1067.70 903.71 = 14.61 ° *=*=*
Feed intake/day/kg 0.10 0.15 0.16 0.14 0.002 [ EEE
Feed cost/day(™) -~ 14.47 C2L79 . 2294 0 19.38 0.29 ok
Feed costlegg(™) . 6.93 7.61 7.5 8.05 - 01 NS
Feed cost/dozen(3) 83.16 91.28 93.02 96.61 1.31 NS
Feed intake/day(g) 101.21 152.46 160.45 135.57 1.99 HoEk
Feed 1ntake/day/hen(g) 23.55 24.82 28.95 28.21 o ek
FCR .. 5.94 574 7.0 6.22 0.28 NS
Egg number/week 1421 20.33 20.73 17.02 0.34 kK
Egg weight/week(g) 12584 199.18  183.88  166.70 3.81 Kok
Average egg weight(g)  8.90 9.73 . 8.99 9.80 0.10 NS
Egg number/day 272 3.09 *3.14 2.58 0.05 ok
Egg weight/day 18.86 30.21 27.80 2528 0.55 ook
Egg number/hen/week 3.75 3.53 4.16 3.86 0.05 NS
"~ _Henday egg production 51.52 49.42 57.29 53.43 0.71 NS

SEM = standard error of mean, LOS = Level of significance. FCR= feed- conversmn ratio

NS = Non-significant, *** = highly significant at P<0. 0o1. - B
‘WF1=below 120g and 25¢g feed, WF2= below 120g and 30g feed

WF3= above 120g and 25g feed WF4= above 120g and 30g feed
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TABLE 6: EFFECT OF INTERACTION BETWEEN BODY WEIGHT AND PERIOD "
- ONLAYING PERFORMANCE OF JAPANESE QUAIL ~ , o -

VARIABLES  P1 _ P2 3 P4 Pl P2 P3 P4 SEM LOS

. (Below- 120g) ' (Above- 120g)
Feed intake(g) 1245.52 97491  729.13 550.60 122834 1015.69 890.12 643.50 14.61 NS

Feed intake/day/kg  0.18 0.15 0.11 0.08 -0.18 016  0.14 0.09 0.002 NS
Feed cost/day() 25.41 21.90 16.27  11.22  26.31 22.88 1992 1324 029 NS
Feed cost/egg(™¥) 8.94 - 621 645 777 8.99 0.34 7.03 8.96 . 0.11 NS
.. Feed cost/dozen(™) 107.25 74.56 7735 93.21 107.86 . 76.08 8431 107.52 131 NS
- Feed intake/day(g) ~ 177.78 153.20 113.84. 78'5] 184.05 = 160.05 13936 92.61 1.99 NS

Feed 12634 26.28 2525 2712  26.31 26.72 26.51 2652 011 NS
intake/day/hen(g) N ‘ -

FCR o 10.19 4.71 5.44 574 - 824 4.40 4,81 6.48 . 028 NS~
Egg number/week  20.66 22.49 16.57  10.15 2190 23.37 18.74 1069 0.34 NS
Egg 16393 209.87" 14537 9529 20039 .234.90 19].84 104.62 381 NS
weight/week(g) . . . : .

Average egg 7.93 932 - 9.01 9.51 8.98 - 10.04 10.28  9.76 0.10 NS
weight(g) - * ' ' ‘

Egg number/day 2.95 3.57 12.56 1.45 .3.13 3.73 2.93 1.542 005 NS
Egg weight/day 2411 3334 2227 13.59 2863 . -37.40 29.89 1507 055 N§ °

Egg 3.19 3.98 - 377 4.86 3.14 3.88 3.57 4.19 0.05 NS
number/hen/week ) ' S :

- Hen day egg 4558 62.80 ..58.33 50.92 4486 61.82 55.87 5582 071 NS
production '

SHEM = standard error of mean, LOS = Level of significance.

ab = means with different superscript in the same row are significantly different

NS = Non-significant, * = Significant at P<0.05, *** = highly significant at P<0.001

P1= period of May-July, P2= period of August-October, P3= November-J anuary, P4= February-
April - : _ '
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TABLE 7: EFFECT OF TIi-IE INTERACTION FEED QUANTITY AND PERIOD ON
LAYING PERFORMANCE OF JAPANESE QUAIL '

VARI_ABLES P1 P2 P3 P4 Pl . P2 P3 P4 SEM LOS

(25g"  Feed) : -~ (30g ©  Feed)
Feed intake 117128 91727 711,78 594.66 1362.58 1073.33 907.47 599.44 14,61 NS
Feed intake/day/kg  0.17 0.14  0.11. 009 020 0.17 0.14 009 - 0.002 NS
Feed cost/day 23.90 20.52 1593 1218 27.82 24.26 2026 12.28 0.29 ' NS
Feedcost/egg 813 613 641 841 - 979 643 706 832 011 NS
Feed cost/dozen 97.59 7351 7692 10086 117.52 - 77.13 84.74 9987 131 NS
Feed intake/day 167.20  143.52 11143 8520 194.63 169.72 141.77 85.93 1.99 NS

Feed intake/day/hen 24.13 24.16 2362 24.82 2852  28.84 28,14 28.82 - 0.11 NS
FCR R 8.04 455 462 - 6.16 1039 4.55 5.63 6.06 - 028 NS
Egg number/week  21.31 21.51 1601 1025 2135 24.35 1931 1060 034 NS
Egg weight/week 186.836  205.03 158.97 99.19 18246 239.74 178.24 100.72 3.81 NS
Average egg weight 8.43 9.49 " 974 8,60 8.48 9.86 9.56 9.68 0.10 NS
Egg number/day. - -~ 3.04 341 250 147 3.04 3.89 2.99 1.52 7 0.05 NS

- Bggweight/day - 26.67  32.50 2475 1421 2606 3824 2742 1444 055 NS
Egg 317 375 348 415  3.16 412 3.86 490  0.05 NS
number/hen/wee o o A - |
Hen  day egg 4526  58.94 5430 4339 4518 6568 5900 50.68 071 NS
production o ' '

SEM = standard error of mean, LOS = Level of significance.

.ab = means with different superscript in the same row are significantly different ,
NS = Non-significant, * = Significant at P<0.05, %#* = highly significant at P<0.001 g
P1= period of May-July, P2= period of August-October, P3= November-January, P4= February-
April : .y o '
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Table 8: EFFECT STORAGE LENGTH ON EGG QUALITY PARAMETERS

- Variable

- 7 days 14 days 21 days SEM LOS
Initial egg weight (g) 9.72 9.75 0.83 0.109 NS
Final egg weight (g) 9.26° 9.22° 8.68° 0.102 *
Egg length (mm) 30.39 -30.35 30.17 0.187 NS
Egg width (mm) 23.91 24.19 2421 0.150 NS
Yolk weight (g) - 3.44° 3.44° 3.13° 0.056 *
Yolk height (mm) 7.78 6.26" -5.71° 0.090 ok
Yolk diameter (mm) 27.69" 31.34° 32.33% 0.251 kL
Yolk colour - 4.63 4.96' 4.50 0.210 NS
Albumen weight (g) © 4.29 4.15 3.93 0.068 NS
Albumen height 3.91 3.63 3.84 0.062 NS
(mm) _ ' - ‘
Shell weight (g) ~1.03 1.05 1.03 . 0.020 NS
Shell thickness 0.20 Q.21 0.24° 0.011 NS
Yolk index 28.22° 20.22° 17.77° 0.365 *ak
Haugh unit 78.72 79.83 80.76 0.725 NS
Egg shape index . 88.18 . 80.76 88.26 - 0.368 NS

SEM = standard error of mean, LOS = Level of significance. .
abc = means with different superscript in the same row are significantly different

NS = Non-significant, * = Significant at P<0.05, *** = highly significant at P<0.001.

.
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. CHAPTER FIVE
5.0. DISCUSSION

5.1. EFFECT OF INITIAL BODY WEIGHT AND FEED QUANTI‘TY ON EGG LAYING
PERFORMANCE OF JAPANESE QUAIL ‘
According to the present study the weight of the eggs produced by the birds in group with body

weight lower than 120g and group with body weiglﬁ above 120g are very significant at (P<0.01)
with mean welght of 25. 98g and 30. 94g respectively per day. The weight of egg laid by group
with body WClght lower than 120g and group with body weight above 120g per week was also
found_to be very significant with mean ‘weight of 171.21g and 202.90g respectively. Group W2
with Higher body weight lay egg with the highest eggl weight, This result was the same with the .
experlment of (Tatoi, et al. » 2013) who study flock of imported Japanese quail local breed and -
| reported 51gn1ﬁcant (P<O 05) hlgher egg weight in the lmported breed. Average egg welght was
found to be highly 51g1‘11ficant at (P<0.001).

{Shoukat ér c‘z_cl., 1988) reported that apart from breed lallld strain, the. size and Weight of an egg
also depend on the individual which can result in variation in egg weight within a flock. This
same result have been reported by (El-Fiky et al., 2000), (Aboul- Hassan 2001). (Juliank and
Christians, 2002) stated that ege s1ze mcrcases with increase in the age of the bird. The result of
this experiment is also comparable to the findings of (El- Sagheer and Hassanein 2006) and
(Kmkm et al , 2007) who observed that heavy epgs were obtained from the heavy birds and the
light eggs were produced by the small size birds. It has further been indicated that a positive
correlafion exzsts between body welght and egg weight (Siegel, 1962). It was also reported by
(Lacin et al., 2008} that egg weight was lower in the group - with low body welght than those of

medium and heavy hens, respectively.

The difference in the initial body weight of quail affect the egg produced per hen per week in this
experiment and was Signiﬁcantly different at (P<0.05) with the birds with lower body weight
producing _mbre eggs than those with higher body weight. (Akhtar et al., 2007) and (Genchev

and Kabakchiev, 2009) also reported that there was significant difference n egg production in
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breeds With higher body weight and breeds with lower body Weight and attributed it to the better
_ genetic potential of the breed with hlgher productlon (Hanan, 2010) also reported highly
significant dlfferenees in egg number and egg production percent in Japanese quails. (Jatoi, et
al. 2013) reported that the difference in quantity of egg laid by cach group could be attributed to

the variation in the number of the ovarran follicle in the groups,

This present study shows that there was no significant dlfference in feed conversion ratio of the
two groups. These resuIts are similar to those of (Jatoi et al., 2013) and (Rehman 2006) who
indicated non-significant dlfferenee in FCR (g feed/egg) between different local and imported
flocks of Japanese quails. (Kingori et al., 2003) reported that in pullets, feed conversion is the
best when the young age of the hen, it then gradually decreases with age {(Varkoohi et al., 2010)
experiment does not agree with the result of the present study who reported 18.4 percent
" cumulative genetrc improvement in FCR or 6.1 percent 1mprovement per generation of qualls i

through seleetlon

" The feed intake was found to be significantly different a (p<0.05) in which the group with
higher body weight consume more feed than the onee with lower body weight which makes the
‘ | feed cost per day to be also significantly different at (p<0.01) in which the feed given to the birds
in the gronp Wit’h higher body weight to cost more than the group with the tower body weight.
(Jatol, et al., 2013) reported that feed co-nsumption'is a variable phenomenon which is influenced
by various factors such as strain of the bird, energy content of the dlet ambient temperature of
the farm, floor densrty, hygienic condrtlons and rearmg envrronments Feed cost per egg and feed

~ cost per dozen egg were not affected by the drfference m the mltlal body weight.

This experiment also snoWs that ir‘respeotive of}the initial body weight of Japanese quail, the .

‘hen,-day cgg produotion is not affected,

According.to tlns present study, the effect of feed quantity on the feed intake per hen was found
to be 31gn1ﬁcant1y different at (P<0. 001) and feed cost per cgg was also srgnlﬁcant at (P<O 05) .
‘but-has no effect on the cgg WClght of Japanese quaﬂ as they are not srgmﬂcantly dlfterent at
(P<O 05) (Saad et al., 2015) reported a significant dlfference of (P<0.05) in feed mtake of
: Japanese quail. (Leeson et al,, 1992) reported  that Var1atlon in feed consumption could be

caused by environmental condition such as temperature. The hen-day egg production was
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mgmﬁcantly different at (P<O 01) which shows that feed quantlty does influence the hen- day egg
* production of Japanesé quail. However lhe feed conversion ratio was not significantly different
at (P<O 05) '

The number of eggs laid per day was found to be significantly different at (P<0. 05) while the
number of egg laid per hen per week was very significantly different at (P<0.01). This shows that

the quantlty of feed that is glven to Japanese quail affect the quantlty of eggs that they lay

¥

Effeet of the penods on the feed in take of J apanese quail was highly 51gn1ﬂeant at (P<O 001) so
as also is the feed cost per egg and feed cost per day. Feed conversion ratio was higher at P1 than

- other periods. The feed conversion ratio was also highly significant, this is in line with the report
of (Sekeroglu ez al,, 2014). '

Hen-day egg preduetion average egg weight, egg number pfoduced per hen per day and egg
number produced per day was also significantly different at (P<0.001). The hen-day production
of the P1 is Jesser than other periods so also is the average weight, Th1s shows that as the hen :
grows and their body weight increases, the We1ght of the egp laid also increases. In support of
this cxperiment, (Baumgartner el al. 2007) (Johnston and Gous, 2007) and (Zita et al., 2009)
showed that egg Welght increases with the age of hens. Contrary to this expemment (Zemkova et
al., 2007) .demonstrated that egg welght was not mﬂuenced s1gn1ﬁcantly by the age of hens.

The difference in the age period does not affected the feed intake per day each hen as it was  not

- significantly different at (P<0.05), o ‘ R,

The interaction between body weight and feed quantity shows that the average egg weight and
number of cggs per hen per week were not signifieantly different at (P<0.05). Also, the feed
'convelslon ratio, teed cost-per egg and feed eost per dozen were not affected by the interaction

between body welght and feed quantity. -

' Feed mtake and feed cost per day were found to be 51gn1ﬁcantly different at (P<0.001). The '
group with low body weight and low feed quantlty (WF1) afe seen to produce lower eges and
lower egg weight while those with higher body we1ght and feed quantity (WF4) produce more

eggs with higher weight. There is“positiife correlation between the feed cons‘u:_med and the
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produced Summers (1987) and Harms et al, (1982) also reported .that were s1gmﬁeant '

relauonshlp between the body weight of Japanese quail and the quantity of feed glven

It was determlned in this experlment that the interaction between body weight and the dlfferent
per1ods and the Interactlon between the quanuty of feed given to Tapanese quzuI and the different
periods used in this experiment were not 51gn1ﬁcantly different and therefore does not affect the

egg laymg performance of Japanesc quail,
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- 3.2.EFFECT OF STORAGE LENGTH ON EGG QUALITY PARAMETERS
In this present study, it was realized that there were significant difference of (P < 0.05) in the _

- weight of the eggs after storage and the Welght of the yolk. There was no difference in the weight
loss of the egg stored for.7 days and 14 days but there were dlfference in the weight 'of the eggs
stored for 21 days This result correspond with the research conducted Rhode island Red
Chicken by (Khan et al., 2014) who further explained that weight losses occur when eggs are
stored at rootn temperature (15 °C) and 80% RH and these losses which occur during the storage

of cggs, are related to. the temperature and humidity of the environment durmg the storage of

4 eggs, are also related to the temperature and humidity of the environiment all Jthrough the storage
perIQd (Duduscla, 2009) also reported that increase in length of storage, egg weights declined as
a result of increase in weight losses. The losses could be due to loss of carbon dioxide, ammonia,

nitrogen, hydrogen sulphide, gas and water from the eggs.

There was no SIgnIﬁcant difference in albumen weight in this study unlike other study by.
(Marek et al. 2017) who said that there was significant d1fference in albumen weight due to loss
of water and carbon dioxide frorn the egg albumen there occurs thinning of its thick fraction,

whicli is characterlstlc of the advanced agelng process in the egg. (Inci et al. 2015) also reported
that there was deerease in albumen ‘weight as st01ago length increases and that it was due to,

storage temperaturo

This study also proved that yolk index decreases W1th length of storage whroh was also the same
with what (Dudusola 2009) reported and further explained that it was due to breakdown of the
fibrous glyCOproteln ovomucin. This result also correspond wrth the reports of (El-Tarabany et

Cal. 2015) (thkanowska and Kokoszyns ki, 2012) and (Inci et al. 2015) ‘

‘(Dudusola 2009) also indicated that egg yolk diameter 1ncreased wrth storage time due to
. movement of water from the albumen to the yolk as a result of osmotic pressure dlfferenees this
was in line with this study as the mean if the yolk dlameter at 7 days, 14days and 21 days are
27. 69n1m 31.34mm and 32.33mm respectively. (Nowaezewskl et al., 2010) also supported that

yolk mdex decreases with increase in storage length
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There was no significant difference in the Haugh unit according this study. The result
(Nowaczewski, 2010y expenment contradrcted this . study They reported that there was a

' 51gmﬁcant d1fference in the Haugh unit.

Yolk height and yolk weight were both found to be significantly different i in thls study. Yolk
height was scen to be high after storage for 7 days and ¢ontinue to reduce as the storage length
increases. The mean of the yolk helght after storage for 7 days, 14 days and 21 days are 7.78mm,
6.26mm, 5 71mm respectively. This could be due to passage of water from the albumen into the
egg volk which reduces the firmness if the yolk and makes it ‘'spread out. Yolk weight also
reduces as the stor{:lge length increases. (Sylvie et a’lr,IZOIS) also found d'eorease in yolk weight
_ as the storage length increases. (Olawumi and Baoatope, 2016} also found sfgniﬁcant difference

" inyolk weight, yolk .diameter and yolk size in the difference in storage length of Japanese quail.

Yolk colour is not affected by storage. The yolk color of Japanese quail eggs is one of the
important characteristics of cgg quality. However this fact is very easily influenced, especially
by feedmg a feed either in the form of natural, 1 e green feed or in the form of carotenoid-

enriched compound feeds. (Sylvie et al., 201 8)
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CONCLUSION,‘

« In conclusron the initial body weight of Japanese quall affected egg welght where it was
observed that birds with higher body weight produced eggs with higher weight but body weight -
had no effect on the quantity of egg produced and feed mtake per hen per day. '

Feed quantity had effect on feed 1ntake of Japanese quarls which made the feed cost to be
affected as well in 1\ which htgh feed quantity led to high feed intake and high feed cost. Feed
quantlty affect feed intake and egg number but did not affect egg werght Production increated
with age and started declining, Also the interaction between body weight and feed quantlty ‘was

obscrved to affect the egg number produced and the feed intake. S

[

It was found that no interaction exist between age and body weight and between age and feed

quantity on the laying performance of .Japanese quail.

Also, Japanese quail eggs can be stored till 21 days and it will still be fit for consumption
because there was no significant difference in the important egg quality parameters that

detérmines the fitness of egg such as H.augb unit.

It is recommended that feed quantity should be considered properly by farmers as feed quantity
- is an important factor in fproducti‘on cost and proﬁtability in Japanese quail farm business. It
helps farmers to determlne amount to be spent on feed and quantity to be glven so that the birds

can produee at their maximum potent1a1 with the lowest cost.

Body weight should also be taken into consideration as it plays a vital role in the weight of egg
produced and also determines when birds start Iaylng eggs which is nnportant for the busmess to
be profitable. .' S . B

Finally, quail eggs are better stored for a shorter period of time as the quality of the egg reduces

with the length of storage
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