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Summary. The eggs of the guinea fowls from flock | (Frenoieat type) were characterized by a

greater (by 14.6 g, g 0.05) mean weight in comparison with the eggs fflmrks Il (domestic).
Birds from flock | laid eggs with a greater egg-$hetight (by 1.7 g). Eggs from flock | were

characterized by a significantly higher (by 3.2mgan yolk weight and the percentage content of
the egg albumen (by 3.5 percentage points) andri¢hwe?.7 percentage points) proportion of the
yolk in the egg. Significant positive correlationsre found between the weight of eggs and the
weight of the yolk, alboumen and eggshell, percemtzantent of the albumen, eggshell thickness

and its surface grfrom 0.363 to 0.989). Egg specific gravity wasretated positively with egg-

shell traits. Significantly positive correlationer also found between the weight of yolk and

albumen and the weight, thickness and surface géheslls ( from 0.312 to 0.975) as well as
between the eggshell weight and its content inetlg, thickness and surface from 0.448 to
0.810). The shape of guinea fowl eggs constitutediawhich was significantly negatively corre-

lated with their weight as well as the weight d# tfolk, albumen and shell as well as the eggshell

surface (s from —0.424 to —0.561). Eggs derived from Frenginga fowls were characterized by
greater weight of egg, yollalbumen and eggshell and greater eggshell surfatevater vapour
conductance.
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Introduction

Intensive development of rearing and breeding afiea fowls in Europe, including

Poland, took place in 1960s. Unfortunately, in 197%8e rearing of these birds on large

scale was abandoned in Poland and, at the preasest they are kept, primarily, in
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small household flocks. On the other hand, in Feahe selection of these birds, which
has been going on for years, is focused mainlyhenincrease of their body weight,
rapid growth, good feed conversion and very goodtmgeality as well as the improve-
ment of reproductive traits and chick qualityd\ét AL. 1986, AMENOT and GALOR
1994).

As demonstrated by EDNARCzYK (1991), the selection (e.g. focused on body
weight, rate of reaching reproductive maturity)vesdl as a number of environmental
factors (e.g. nutrition, lighting) can exert a sfgpant influence on the traits of hen
eggs. Similar results were also reported bBRASEWICZ et AL. (2004) with reference to
Japanese quails. However, such egg traits as: weéght, egg specific gravity as well
as the eggshell thickness may be associated witthddaility results (Rzycka and
WEzYK 1985, SCZERBINSKA 1996). The available domestic literature on thijestt
deals only with problems associated with egg gualitd hatching results of guinea
fowls reared in extensive conditionsgBNACKI and HELLER 2003, KUZNIACKA et AL.
2004). Similar articles can also be found in forelgerature (®E et AL. 2003, AD-
EYEMO and OrEJOLA 2004).

It is evident from the quoted articles that the ggglity of poultry can vary depend-
ing on the breeding work. So far no information @enming eggs quality of guinea fowl
according to origin has been found in the literatut inspired the authors to undertake
investigations aiming to compare the quality ofnga fowl eggs depending on the
origin of these birds.

Material and methods

The experimental material comprised eggs deriverthfone-year-old birds (flock |
— French meat type breeders and flock Il — domdkiik). Each flock included 150
layers. The French guinea fowls ‘Essor’ (Hubbardswurchased in France as one-day-
old chicks. Simultaneously, eggs of domestic guifoed were purchased from private
farms situated in Wielkopolska Voivodeship. Theggsewere used for hatching carried
out at the Experimental Station of Animal Nutritiom Gorzya which belongs to the
Pozna University of Life Sciences. Both the purchasddaf I) and hatched (flock I1)
chicks were reared in the same conditions at thpefxmental Station of Animal Nutri-
tion in Gorzyh. Guinea fowls began laying in May at mean bodyglts of 3,200 and
1,466 g in flocks | and Il, respectively. Both flacwere kept in identical conditions, in
outdoor, partially roofed, aviaries and fad libitumcomplete diet containing (per 1 kg)
11.25 MJ metabolic energy, 16.0% crude protein, 288&o total calcium. In the course
of the laying period lasting 20 weeks (Fig. 1), &ffys were obtained on average from
one guinea fowl from flock | and 68 eggs — from génea fowl derived from flock I1.

Eggs for investigations were collected from guif@als at the peak of laying dur-
ing one day (8 week). The performed assessment comprised 60femgseach flock
(the total of 120 eggs). The following traits weraluated:

— egg weight (g) with 0.01 g accuracy with the stesice of the WPS 360C type
balance,
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Fig. 1. Guinea fowls’ laying rate
Rys. 1. Przebieg niaoici perlic

— egg shape index (%) on the basis of measureroétiie egg length and width us-
ing for that purpose slide callipers, with 0.02 raoturacy,

— egg specific gravity (g/chhusing for this purpose a set for the density mheirea-
tion of solids and liquids,

— eggshell weight (g) after drying at the tempeeatf 105C until reaching constant
weight with 0.01 g accuracy with the assistanaheMWPS 360C type balance,

— percentage content of the eggshell in the egg,

— eggshell thickness together with shell membratédbe equatorial part of the egg
using for this purpose a micrometre screw,

— shell water vapour conductance determined ondg®3 érom each guinea fowl
flock according to the method developed by ét AL. (1974) and calculated ac-
cording to the formula:

_ mgH,0
dayxtorr

where:

P — eggshell water vapour conductance,

mg H,O/day — mean daily egg weight loss in the form afew vapour,

torr = 23.756 — value read from Tables — presstisaturated water vapour
at the temperature of 25°C ¢AMATOWICZ 1954),

— yolk weight (g) with 0.01 g accuracy with the iatmnce of the WPS 360C type
balance,

— percentage content of the yolk in the egg,

— albumen weight (g) after subtracting the weighgalk and eggshell from the egg
weight,
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— percentage content of the albumen in the egg,
— the yolk to albumen ratio (%) calculated in aceorce with the formula:

the yolk/the albumen = yolk weight/albumen weight00

The obtained results were elaborated statisticadipng the SAS v. 9.1 statistical
package. The significance of differences betweeimegufowl flocks regarding egg
quality traits was verified by the Student’s t-tastd statistical differences were estab-
lished at the level of g 0.05.

Results

The results of the egg quality assessment are miszbén Table 1. Eggs of guinea
fowls from flock | were characterised by a statislly significantly (by 14.6 g) greater
weight and greater, by 1.7 g, mean eggshell weigbbmparison with the eggs derived
from flocks Il. The examined guinea fowl flocks fdifed significantly with regard to
their mean eggshell surface. This surface was tkatgst in flock I. The eggshell

Table 1. Mean values)(and standard error of the mean (SEM) of examtraits in guinea fowl
eggs
Tabela 1. Wart&i srednie ¥ i btad standardowyredniej (SEM) badanych cech jaj perlic

Guinea fowl flock
Trait | Il
X SEM X SEM
Shape index (%) 73.7a 0.34 74.7 a 0.39
Egg weight (g) 55.3a 0.70 40.7 b 0.54
Egg specific gravity (g/cf 1.109 q 0.003 1.115 4 0.002
Shell weight (g) 82a 0.21 6.5b 0.21
Shell content (%) 148a 0.29 156 a 0.35
Shell thicknessym) 518 a 11.39 522 a 14.60
Shell surface (cA) 68.9 a 0.58 56.2 b 0.49
Shell water vapour conductance (mgtftay x torr) 83a 0.25 58b 0.23
Yolk weight (@) 159a 0.21 12.7b 0.29
Yolk content (%) 28.7a 0.43 314b 0.21
Albumen weight (g) 313a 0.52 215h 0.44
Albumen content (%) 56.5a 0.37 53.0 1 0.42
Yolk:albumen ratio (%) 51.0a 1.04 59.3h 0.74

Means in rows marked with different letters diffggnificantly at p< 0.05.
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derived from guinea fowls from flock | was charaided by significantly higher water
vapour conductance by 2.5 g®lday x torr. The mean yolk weight of eggs derived
from flock | was statistically significantly high€by 3.2 g) than that determined in the
eggs from flocks II. The yolk content in eggs frflotk | was statistically significantly
lower (by 2.7 percentage points). On the other hagds derived from these guinea
fowls were characterised by 9.8 g higher mean atumeight. The percentage content
of albumen in eggs derived from flocks | was simaifitly higher (by 3.5 percentage
points) than in eggs from flock Il. Statisticalligsificant differences were found be-
tween the examined guinea fowl flocks regardingrttean value of the yolk to albumen
ratio. This ratio was found higher in the eggs frilatk 1l by 8.3 percentage points.
Phenotype correlation coefficients between thetdraf guinea fowl eggs (Table 2)
indicate significant positive relationships betweka egg weight and the weight of the
yolk, albumen and eggshell, percentage conterttefatbumen, eggshell thickness and
its surface @ from 0.363 to 0.989). Egg specific gravity wasipesly correlated with

Table 2. Coefficients of phenotypic correlationsizn examined traits of guinea fowl eggs
Tabela 2. Wspotczynniki korelacji fenotypowycheglzy badanymi cechami jaj perlic

Egg sEe%?ﬁc Yok | Yok |AlbumenAlbumen Shell | Shell | Shell | Shell | Yolk:
Trait weight geavity weight | content| weight | content| weight | content|thicknesy surface|albumen
(@ P (@) (%) (@ (%) (@ (%) (um) | (cn?) |ratio (%)
(g/cnm)
Shape 0424 |-0.148 | —0.561 | 0.164 | —0.476 |-0.087 | —0.451 |-0.038 | —0.382 | -0.425" | 0.152
index (%)
Egg weight] 0,138 | 0,904 |-0,581" | 0975" | 0,440" | 0,811" | 0,153 | 0,363 | 0,989" | -0,570"
@
Egg specifi -0.001 | -0.153| 0.042| -0.142 0338 0.222* | 0.602" | 0.137 | —0.266
gravity
(gler)
Yolk -0.185 | 0.824| 0.187 | 0.672 |-0.080 | 0.339 | 0.907" |-0.214
weight (g)
Yolk -0.684" | -0.699" | -0.50{" | -0.004 | —0.213 | -0.578| 0.937"
content (%
Albumen 0.625" | 0.674" |-0.202 | 0312 | 0975  |-0.719"
weight (g)
Albumen -0.060 | -0.712|-0.100 | 0.44T |-0.900"
content (%
Shell 0.672" | 0.448" | 0.810" |-0.287
weight (g)
Shell 0176 | 0.154| 0.339
content (%
Shell 0.360" | -0.088
thickness
(wm)
Shell -0.569
surface
(en?)

"Significant at P< 0.05.
" Significant at < 0.01.
™ Significant at P< 0.001.
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the eggshell traits (weight, thickness and peramnteontent in the egg). Significant
positive correlations were also demonstrated betvike yolk and albumen weight and
the weight, thickness and surface of the eggshelir¢m 0.312 to 0.975) as well as
between the eggshell weight and its content inetlpg, thickness and surface from
0.448 to 0.810) and between the eggshell thickaedsits surface. On the other hand,
the egg shape of guinea fowls was significantlyatiegly correlated with its weight,
yolk, albumen and eggshell weight as well as thgskell surface frfrom —0.424 to
—0.561). Similarly, negative correlations were fdubetween the percentage content of
the yolk in the egg and the weight and contenthefdlbumen and the eggshell thick-
ness as well as between the value of the yolkltoraén ratio and the egg weight, egg-
shell weight and its surface-firom —0.282 to —0.570).

Discussion

Both the French as well as domestic guinea fowleewieund to have similar egg
shape indices. The results of investigations canigrthe relationship of this trait with
the egg weight are ambiguous. However, in manyiasudarried out on chickens and
Japanese quails researchers reported a negativeygih not always significant, corre-
lation between the egg shape index and its weigbt{ckA and WEzYK 1985, KUL
and %KER 2004) which would mean that heavier eggs are miorgated. Similar results
were obtained in our investigations in which a rtiegadependence between these traits
was found (5 = —0.424). On the other hand, in their experimenisguinea fowls
BERNACKI and HELLER (2003) found that heavier eggs were characterizedrbater
shape index, i.e. they were more ball-shaped. Thesdts are further corroborated by
research results obtained byMIACKA et AL. (2004) in guinea fowls, who found a
significant positive correlation between the shapeggs and their weight,(F 0.317).
In our studies, guinea fowls laid eggs differingnéficantly with regard to their weight
but their shape was similar. However, these biifferdd considerably with regard to
their body weights. BDNARCZYK (1991) claims that the shape of eggs in chickens is
characteristic for specific lines, or even for sfiedéndividual and is characterized by a
high heritability coefficient reaching about 0.5id well known that selection of larger
body weight and better muscularity causes decrefseproduction traits. However,
heavier guinea fowls laid 18 eggs more than thbtdig domestic guinea fowls. So
higher body weight and larger numbers of laid eiggBrench guinea fowls may have
been caused by carried out simultaneously seled¢tiorboth meat and reproduction
traits, in these birds.

The weight of eggs determined in the domestic flotiguinea fowls was similar to
that found in studies carried out byy@RINDE (1991), BERNACKI and HELLER (2003),
KUZNIACKA et AL. (2004) as well as MAHASHON et AL. (2006). On the other hand,
French guinea fowls laid eggs of higher weight éipput 14.6 g) in comparison with
the eggs of domestic birds. This was caused madiapty by the selection for body
weight carried out in these birds, which was byrlyeh 7 kg higher in comparison with
domestic birds, and which resulted in the increzsthe egg weight. A significant cor-
relation (p = 0.850) between the body weight of guinea fowld the weight of their
eggs was demonstrated, among others, kg & AL. (2004). Eggs derived from the
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heaviest chickens were characterized by about Zy@gter weight in comparison with
lighter chickens. Similar results were reportedd®ENG et AL. (1995) who conducted
investigations on Tsaiya laying ducks. However,oaging to BEDNARCZYK (1991), in
the case of chickens, this dependence is not edtinature, which means that a heavier
layer need not always lay eggs heavier than thaigebly a lighter layer. This fact was
also corroborated by research investigations ahroet on Japanese quails by-T
RASEWICZet AL. (2004). Broiler type of birds (‘Faraon’) weighiagproximately 206 g
laid lighter (by about 1.2 g) eggs than white layiquails whose average weight was
only 128 g. In their experiments in which they fpadnea fowls diets containing differ-
ent levels of energy and protein (2650-2850 kcal/lgjvVand 16-20% crude protein),
OKE et AL. (2003) determined similar but by 5.2 g smalleg &gight in comparison
with the results obtained for flock of domestic mpa fowls in our studies. AlsoAN
HASHON et AL. (2007 b) using during the rearing period (0-1Gekg# of guinea fowls
diet including different levels of metabolic ener(3900-3200 kcal/kg) and crude pro-
tein (17-21%) found similar egg weight of thosedbirin reproductive period (about
39.5 g). A large difference in the weight of Frerastd domestic guinea fowl eggs can
be attributed to the higher weight of their albusyeyolks and eggshells as confirmed,
among others, by highly positive correlations beméhe egg weight and the weight of
the albumen, yolk and eggshel} from 0.811 to 0.975). Similar correlationg {rom
0.350 to 0.580) were reported in pheasantgIgS! et AL. 2003). TRRASEWICZ et AL.
(2004) found similar eggshell weight in Japanesalguvhich differed significantly (by
about 1 g) with regard to their egg weight. Therefat can be said that the increase in
the egg weight need not always be associated hgtincrease in the eggshell weight.

The mean eggshell weight of the French guinea fawtsur studies was similar to
that reported by BRNACKI and HELLER (2003) and KIZNIACKA et AL. (2004) but in
their experiments the experimental material congprislomestic guinea fowls kept
extensively. On the other hand, in their studie® ®t AL. (2004) found the eggshell
weight & = 6.7 g) similar to that obtained in our experitsefor the domestic guinea
fowls. The greater eggshell weight of the Frencimga fowls could have been affected
not only by their greater surface resulting frora #yg size but also its thickness. The
authors also found a significant positive correlatbetween the egg weight and the
thickness of its eggshell. On the other hand, nth storrelations were reported by
KUZNIACKA et AL. (2004), (xE et AL. (2004) and MHASHON et AL. (2007 a, b) in
guinea fowls. Also MHAMMED et AL. (2005) reported identical eggshell thickness of
362.1um in chicken eggs differing (by about 2 g) withaed to their weight.

Experiments carried out bydBiNAL et AL. (1986) revealed that eggshell quality is
associated with the egg specific gravity. The taicthe eggshell, the greater the egg
specific gravity. Our investigations also showedhty significant correlation coeffi-
cients between these traitg (.602) as well as between the weight and the ptage
content of the eggshell in the egg and its eggiipaeravity (r, from 0.222 to 0.333).
These correlations were not reflected in the obthinesults because the domestic
guinea fowls had similar eggshell thickness and sgggific gravity to French birds. In
the available literature on the subject, no data feand concerning the eggshell water
vapour conductance in guinea fowls. However, thiaiobd results differ from those
obtained by 3czZERBNSKA (1996) for chickens and byR¢STIANIAK et AL. (2005) for
pheasants. The above-mentioned researchers repugtesl water vapour conductance
for thinner eggshell.
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Conclusions

Eggs derived from French guinea fowls were charaete by greater weight of egg,
yolk, albumen and eggshell and greater eggshddseiand water vapour conductance.
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JAKOSC JAJ PERLIC KRAJOWYCH | FRANCUSKICH

StreszczenieJaja perlic ze stada | (francuskie, typesmy) charakteryzowata wksza o 14,6 g
(p < 0,05)$rednia masa w poréwnaniu z jajami ze stada Il ¢kvago). Ptaki ze stada | znosity
jaja o wkkszej masie skorupy (o 1,7 g). Jaja ze stada bktenyzowata istotnie wksza (0 3,2 g)
srednia masaottka i istotnie wekszy udziat biatka (o 3,5 jednostki procentowe)zonaniejsza
0 2,7 jednostek procentowych zawaétadttka. Stwierdzono istotne dodatnie zalesci migdzy
mas jaja a mag zottka, biatka i skorupy, procentowym udziatem béatgrubdcia skorupy oraz
jej powierzchm (rp od 0,363 do 0,989). Masa tiwa jaj byta dodatnio skorelowana z cechami
skorupy. Istotnie dodatnie zateosci wykazano take miedzy masg z6ttka i biatka a mag grubo-
$cia oraz powierzchniskorupy (p od 0,312 do 0,975), a tak miedzy mag skorupy a jej zawar-
toscia w jaju, grubdcia i powierzchng (rp od 0,448 do 0,810). Ksztatt jaja perlic byt z kalecta
istotnie ujemnie skorelowarz jego masg mas zottka, biatka i skorupy oraz powierzchrsko-
rupy (r od —0,424 do —0,561)aja pochode od francuskich perlic charakteryzowaly wiek-
sz mas, wigkszz mag, z6ttka, biatka i skorupy oraz wksz powierzchm skorupy i przepusz-
czalndcia pary wodnej.

Stowa kluczowe:perlica, jakdc¢ jaj, korelacja
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