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Abstract

The desire to shore up the shortfall in protein supply, the increased awareness of the importance of cholesterol free
animal protein, like guineafowl, and the need to conserve their wild genes, have necessitated studies on improved
captive breeding of feral helmeted guineafowl. Hence, this study was aimed at determining the effects of ecological
zones and storage systems on the guineafowl eggs. Guineafowl eggs (n=214), were collected from identified and
monitored-nests within the Kainji Lake National Park (KLNP) and Old Oyo National Park (OONP). Out of 91 eggs
collected from KLNP, 32 and 38 were stored at room temperature (RT-21-25°C) and refrigerator (RF-17-20°C),
respectively for five days prior to incubation while 21 eggs were not stored (NS-27-29°C), and out of 123 collected
from OONP, 70 and 19 were stored for five days prior to incubation at (RT-21-25°C) and (RF-17-20°C), respectively
while 34 eggs were (NS- 27-29°C). Prior to incubation, eggs were weighed, the height and width were measured. The
process was repeated after incubation for unhatched eggs. Candling was done three days before hatching at day 29 of
egg incubation. Embryo status of unhatched eggs was determined by cracking the eggs. Descriptive and inferential
statistics were used to analyse the data. The NS eggs from Kainji (7.60%) and Oyo (2.01%) had the lowest percentage
shrinkage in weight across the three storage systems. The order was reversed in height with RF eggs from Kainji
(0.96%) and Oyo (0.46%) having lowest. The least shrinkage in width of eggs from Oyo was recorded in the RF eggs
(0.00%) and in NS (0.59%) from Kainji. Eggs candling showed that presumed fertile (opaque) was highest (69.10%) in
NS eggs followed by RT (45.00%). There was no significant difference (p>0.05) between the hatchability of eggs
from the two parks though hatchability (7.60%) of Kainji eggs was higher than those of Oyo (7.40%). Further check on
fertilization after incubation showed that RT (37.50%) eggs from Kainji were fertilized but were unable to hatch alive
so also was RF eggs (21.10%). The study showed that the eggs sizes vary with ecozones while size of the eggs and
storage systems affects hatchability and survival of feral helmeted guineafowl! eggs in captivity.
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I ntroduction

L ossesfrom guineafowl production commonly arisefrom
infertile eggs, poor egg handling, and incorrect storage
and incubator settings (temperature, relative humidity and
air flow). Despite guineafowl lay large quantities of eggs,
it has been found that the average numbers of keets that
arefound with the mother hensarefar |essthan expectation
(Jayeolaet al 2007).

Eggs fertility, hatchability and survival of the keets
depend on environmental factors, and incubation system
aswell asinterna and external characteristics of the eggs.
It was reported by Saina et al (2005) that the external
quality of the egg is determined by features such as the
sizeand shape of theegg aswell asthe structure, thickness
and strength of the shell. Theinternal quality is measured

on the basis of the quality of the albumen asindicated by
theHaugh unit (HU), therelative sizeof thevariousinterna
componentsand theintegrity of the shell membrane.

Incubation periods vary for different species of birds,
the larger the egg the longer the incubation period.
However, thereareindividual differenceswhich depend
on physiological factors. Inartificial incubation, the period
can also vary with temperature and humidity within the
incubator. Temperature is extremely important during
incubation. Variations of more than one degree from the
optimumwill adversely affect the number of eggsthat will
successfully hatch (Sainaet al 2005).

Moreover, eggslosewater during theincubation period,
and the rate of loss depends on the relative humidity
mai ntai ned within the hatching chamber. M etabolic balance
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must be maintained throughout theincubation period. Thus,
humidity outside arelatively narrow range will affect the
number of successfully hatched eggs (Sainaet al 2005).
Many factors can affect hatchability, especially egg size
and age of breeders, season of theyear and nutrition, egg
handling and storage, temperature and humidity throughout
theincubation and hatching period (Wilson, 1997). Under
normal circumstances, a fertile egg contains all the
nutrients necessary for the development of theembryo to
hatching. However, there are certain physical and chemical
conditions of the egg that may lower or cause no
hatchability at all. The physical characteristics of the egg
play important role in the processes of embryo
development and successful hatching (Narushine and
Romanov, 2002). The most influential egg parametersare
weight, shell thickness and porosity, shapeindex and the
consistency of the content.

The most important problems in the production of
guineafowls in Nigeria include low hatchability, high
mortality up to 8 weeks of age, lack of reliable advice on
veterinary complications, and a shortage of source of
hatching eggsand young stock. Inadditionto early mortality
which may be as high as 60% they are characteristically
timid, but very active, their flighty and noisy temperament
probably contributes to poor feed conversion efficiency
through high energy output and feed wastage (Nwagu and
Alawa, 1995). Although, monogamousinthewild (Nwagu
andAlawa, 1995), amaetofemaleratio of 1to4 cangive
good fertility. Egg production is confined to the rainy
season from April to October (Nwagu and Alawa, 1995).
An evd uation of production zoneenvironment and storage
period impacts on egg size, hatchability and survival of
guineafowl! will contributeto the present knowledge about
production, domestication and conservation of thebirdin
captivity. Therefore, it is necessary to unveil factors
affecting hatchability and survival of thebird.

M ethodology
Materials and methods

TheeggswerecollectedinKainji Lake (Figure 1) and Old
Oyo (Figure 2) National Parks and were incubated at the
FUNAAB/APLeventisCommercia Hatchery, Abeokuta,
while the keets were raised at the Federal University of
Agriculture AbeokutaWildlife Domestication unit.
Guineafow! eggs were collected from identified and
monitored nests within the Kainji Lake National Park
(KLNP) and Old Oyo National Park (OONP). Nesting
pointsof guineafowlswithintherangesof Kainji Lakeand
Old Oyo National Parks were identified and tagged for
monitoring. Egg laying pattern of the birdswere observed
without disturbing their natural habitat. Eggslaid per day
were counted and therate of increase noted. Ten and eight
nesting points identified in Old Oyo and Kainji Lake
National Parks, respectively weretagged. After threeweeks
of monitoring thelaying patternin each Nationa Park, 50%
of the total eggs laid (n=214 eggs) were carefully
collected from the nests. The eggs from each park were

randomly divided into three treatmentsthrough the use of
random numbers. Eggs (n=123) were collected from ten
nests in Old Oyo National Park while 91 eggs were
collected fromtheeight nestsin Kainji Lake National Park.
Each egg was weighed with standard electronic scale
(Mettler Toledo Model BD 6000) to determinethe weight
while egg height and width were also measured with
Mituyoyo (Japan) Vernier calliper before and after
incubation.

peem

Figurel: Map of Kainji Lake National Park.
Source: Kainji Lake Nationa Park Management Plan.
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Figure2: Map of Old Oyo National Park.
Source: Old Oyo National Park Management Plan.

The eggs from OONP were randomly allocated as
follows:. 34 eggs were not stored (NS-27-29°C) prior to
incubation, 70 eggs were stored for 5 days prior to
incubation at room temperature (RT-21-25°C) and 19 eggs
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werestored for five daysintherefrigerator (RF-17-20°C)
prior toincubation. Thosefrom KLNPwerea so distributed
into the three treatments as follows: 21 eggs were not
stored (NS-27-29°C) prior to incubation, 32 eggs were
stored at room temperature (RT- 21-25°C) for five days
prior to incubation and 38 eggs were stored for five days
intherefrigerator (RF-17-20°C) prior to incubation.

The eggs were set and incubated using Petersime
(P 1750-Belgium) incubator machineto hatch on day 29
at 20°C with relative humidity of 75% asdescribed (Galor,
1985; Belshaw, 1985; Binali and Kanengoni, 1998). Two
eggs exploded during incubation among eggs collected
from OONP stored at room temperature. Candling was
doneondays 10, 15 and 20 of theincubation and unhatched
eggs were cracked and broken in order to ascertain the
embryo development level. Theweight, height and width
of eggs from both Parks were recorded before and after
incubation.

Parametres measured

The following measurements were taken and recorded
before and after incubations:

Mean Weight of Eggs Set (g) = Total sum of weights
+ Number of eggs set.
Mean Height of Eggs Set (cm) = Total sum of height
+ Number of eggs set.
Mean Width of Eggs Sets(cm) = Total sum of width
+ Number of eggs set.

Thefertile eggswere the sum of the eggs whose embryos
were seen to have been fertilized during candling by
displaying an opaquerather than transparent festurethrough
visual observation of theeggs.

Percentagefertility was calculated thus;

% fertility = (Number of fertile eggs + Number of the
eggs set) x 100.

Definition of terms

Egg shrinkageis gradual reduction in egg morphometry
(weight, height and width). Thisoccurred when theinitial
egg parameterswere higher than thefinal parameters. Mean
shrinkage is the average shrinkage of the eggs. It was
calculated with theformula:

Mean Shrinkage = Mean weight before setting — Mean
weight after setting.

The Percentage Shrinkage was cal cul ated thus:

% Shrinkage = Mean Shrinkage + Mean weight before
setting x100.

Egg hatchability

Hatchability isthe number of keets successfully produced
from the eggsincubated. The percentage hatchability was
calculated asfollows:

% Hatchability = Number of hatched eggs + Number of
eggs set x100

Embryo status
Embryo status of eggs entail visual examination of eggs

that could not hatch after prescribed incubation periods.
Some eggs could befertilized because their embryoscould
not develop while some could not befertilized or rottened
with chocking smell.

Results
Changes in morphometry of eggs

Therewasgradual decreasein the sizes of eggs collected
from Old Oyo National Park after incubation (Table 1a).
Mean shrinkage was highest at weight level (6.66g,
17.81%) in eggs stored at room temperature (T°C) for
5 days and lowest (0.77g, 2.01%) in eggs NS prior to
incubation. At the height category, mean shrinkage was
highest in eggsthat were stored at room temperature (T°C)
(0.13cm, 3.04%) and least in those NS prior incubation
(0.04cm, 0.93%). Likewise, mean shrinkage (0.02cm,
0.59%) occurred most, in stored eggs prior to incubation
and least, in eggsthat were not stored prior incubation at
thewidth category. In all the storage systems, therewere
convincing proven shrinkage which varied with storage
systemsand morphometric of eggsfrom the ecozone. The
mean and percentage shrinkage occurrencetook place most
significantly at weight level compared to height and width
levels. It means morphometrics of the eggsin weight is
very sensitive and vulnerable to shrinkage compared to
height and width. In other words, shrinkage occurred
intermittently at fastest ratein weight of morphometrics
of eggsand then followed in height and width.

Moreso, significant reduction in eggs collected from
Kainji Lake National Park was obviously noticed (Table
1b). At weight level, mean shrinkage occurred in
morphometrics of eggs stored for 5 days at room
temperature (T°C) prior to incubation and it was highest
(6.32g, 18.17%) but lowest (3.17g, 7.60%) in eggs that
were not stored at all prior incubation. Conversely, mean
shrinkage at height level was highest (1.03cm, 24.94%)
for eggsthat were not stored prior incubation and lowest
(0.03cm, 0.96%) in eggs that were stored in refrigerator
for 5 days prior incubation while mean shrinkage was also
highest (0.06cm, 2.71%) at width level for eggsthat were
stored at room temperature (T°C) prior incubation and no
shrinkage (0.00cm, 0.00%) at width level for eggsthat were
stored in refrigerator prior incubation.

Likein Old Oyo National Park, Kainji Lake National
Park had all highest shrinkagesin morphometrics of eggs
that were stored at room temperature (T°C) for 5 daysprior
incubation but clearly difference when its lowest
shrinkages occurred at eggs stored in refrigerator for
5 days prior incubation. It was also noticed that highest
shrinkage (1.03cm, 24.94%) only occurred at height level
of morphometrics of eggs stored at room temperature
(T°C).

InTable 2, eggscollected from Old Oyo National Park
andKainji Lake National Park had weight, height and width
(34.27+0.44,4.23+ 0.04 and 3.27+ 0.03) and (31.73+0.36,
3.34+0.23 and 2.17+0.02) respectively for the stored eggs
at room temperature and refrigerator which were lower



Y usuf et al: Hatchability and survival of feral helmeted guineafowl eggs 77

Table 1a: Changes observed in morphometrics of eggsstored at different storage systems before and after incubation

from Old Oyo National Park (OONP).

Egg size Weight Height Width
Treatments Before After Diff. Before After Diff. Before After Diff.
Room (T°C) 37.39, 30.73, 6.66(17.81) 4.27, 4.14, 0.13(3.04) 3.33, 3.19, 0.14(4.20)
Refrigerator (4°C) 37.24, 32.93, 4.31(11.57) 4.32,4.30, 0.02(0.46) 3.33, 3.30, 0.03(0.90)
No Storage 38.38, 37.61, 0.77(2.01) 4.32, 4.28, 0.04(0.93) 3.38, 3.36, 0.02(0.59)

Diff.: changes in egg sizes before and after incubation (Figures in parentheses are percentage).

Table 1b: Changes observed in morphometrics of eggs stored at different storage systems before and after incubation

from Kainji Lake National Park (KLNP).

Egg size Weight Height Width
Treatments Before After Diff. Before After Diff. Before After Diff.
Room (T°C) 34.79, 28.47, 6.32(18.17) 4.13, 3.10, 1.03(24.94) 2.21, 2.15, 0.06(2.71)
Refrigerator(4°C) 34.95, 28.68, 6.27(17.94) 3.13, 3.10, 0.03(0.96) 2.16, 2.16, 0.00(0.00)
No Storage 41.70, 38.53, 3.17(7.60) 4.40, 4.29, 0.11(2.50) 3.52, 3.45, 0.07(1.99)

Diff.: Differences in egg sizes before and after incubation.

than overall morphometrics of the eggs (36.0520.40,
4.08+.0.06 and 3.09+0.03). Meanwhile, overall
morphometrics of the eggs (36.05+0.40, 4.08+.0.06 and
3.09+0.03) were lower compared to weight, height and
width of the eggs collected from Old Oyo National Park
(38.06+0.31, 4.4.0+0.01 and 3.37+0.02) and Kainji Lake
National Park (40.43+1.20, 4.36+0.03 and 3.46+0.01)
respectively for morphometrics of eggs that were not
stored prior to incubation.

Table 3 shows that candling gave exact number of
transparent and opaque eggs during candling for eggsthat
were stored before incubation and those eggs that were
not stored before incubation. Eggs collected from Kainji
Lake National Park had 15(16.4%) assumed fertile eggs
at room temperature, 14(15.7%) in refrigerator and
15(16.4%) eggs at no storage system. Conversely at
OONP, 30(24.7%) eggs were assumed fertile at room
temperature, 11(9.1%) eggsat refrigerator and 23(19.0%)
€ggsat no storage systems.

There were more proportion of unfertile eggs at room
temperature (31.4%) and no storage (9.09%), and fertile
eggs at room temperature (24.79%) and no storage

Figures in parentheses are percentage.

(19.00%) from Old Oyo National Park thanthose unfertile
€90s(18.68%) at room temperature and no storage (6.59%)
and fertile eggs at room temperature (16.48%) and no
storage (16.48%) from Kainji Lake National Park. During
incubation, 2 eggs exploded in the incubator from those
eggscollectedin Old Oyo National Park.

InTable4, al eggs stored for 5 days beforeincubation
at room temperature and refrigerator (157 eggs) did not
hatched but some eggs (55 eggs) that were not stored
before incubation hatched (16 eggs). Thirty-two and 38
eggsdid not hatched from eggs stored at room temperature
and in refrigerator from Kainji Lake eggs respectively
while 68 and 19 eggs from Old Oyo eggs at room
temperature and refrigerator did not hatched respectively.
14 and 25 eggsthat were not stored did not hatched but 7
and 9 eggsfrom these sets hatched to keetsfrom the Kanji
Lakeand Old Oyo respectively.

Embryo status of eggs that were not hatched was
examined by bresking theeggs (Table5). One hundred and
ninety-six eggswere not hatched after incubation and were
cracked according to the embryo status perceived with
visual and olfactory sense. Seventy-one eggs were

Table 2: Mean weight, height and width of stored and unstored guineafowl eggs collected at different ecozones.

National park Weight (Q) Height (cm) Width (cm)
(Mean £ SD) (Mean £ SD) (Mean £ SD)

Stored eggs

Kainji Lake 31.73+0.36 3.34+0.23 2.17+0.02
Old Oyo 34.27+0.44 4.23+0.04 3.27+0.03
No storage

Kainji Lake 40.43+1.20 4.36+0.03 3.46x0.01
Old Oyo 38.06+0.31 4.4.0+0.01 3.37+0.02
Overall 36.05+0.40 4.08+.0.06 3.09+0.03
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Table 3: Candling examination of eggsfrom Kainji Lakeand Old Oyo National Parksunder different storage systems.

Observablefeatures
Room Temperature (T°C)  Refrigerator No storage
\egetation zones Transparent Opaque Transparent Opaque Transparent  Opaque Totd
Kainji Lake National Park 17 15 24 14 6 15 91
Old Oyo National Park 38 30 8 11 11 23 121
Tota 55 45 32 25 17 38 212
% Candling 25.7 21.0 14.9 1.7 79 17.8 99.0

Table 4: Hatchability of eggs collected under different storage systemsfrom ecozones.

\egetation zones Kainji Lake National Park Old Oyo National Park

Storage system Hatched Not Hatched Totd Hatched Not Hatched Totd
Room (T°C) 0 32 32 0 68 68
Refrigerator 0 38 38 0 19 19
No storage 7 14 21 9 25 34
Tota 7 84 91 9 112 121
% 7.7 92.3 100 74 92.6 100

fertilized but their embryoswere not developed, 94 eggs
werenot fertilized and 31 eggswererotten. It wasobserved
that 12 eggs at room temperature and 11 eggs each at
refrigerator and eggsthat were not stored, werefertilized
but their embryos could not develop to hatch into keets
from Kainji Lake National Park. All eggs that were not
stored prior to incubation were not rotten but 9 and 2 eggs
were rotten at room temperature and refrigerator
respectively.

From Old Oyo National Park, it wasobserved that 17, 4
and 14 eggs that were stored at ambient temperature,
refrigerator and eggs that were not stored respectively,
werefertilized but their embryosdid not devel op to hatch
into keets, There were no rotten eggs for those eggs that
were not stored prior toincubation but 13 and 7 eggs stored
at ambient temperature and refrigerator were rotten
respectively.

InTable6, effects of storage systemson egg sizesprior
to incubation were significant (p<0.05) for eggsstored in
refrigerator had height (3.52) and width (2.55) and after
incubation had height (3.49) and width (2.54) which were
also significant (p<0.05).

Meanwhile, effect of egg sizeswassignificant (p<0.05)
at weight (38.83) and width (3.18) beforeincubation and
only at weight (38.25) after incubation for eggsthat were

not stored beforeincubation. Also, therewasno significant
(p>0.05) for eggs stored at ambient temperature before
and after incubation except at width (2.97) before
incubation which wassignificant (p<0.05).

Effects of vegetation zones on egg morphometric
(Table 7) wasonly significant (p<0.05) for eggsthat were
not stored prior to incubation within and between Old Oyo
and Kainji LakeNational Parks.

From Old Oyo National Park, weight (42.27), height
(4.43) and width (3.49) beforeincubation were significant
(p<0.05) within the vegetation zone while, weight (41.70)
wasalso significant (p<0.05) in the vegetation zone after
incubation and Kainji Lake National Park eggs had weight
(37.29), height (3.80) and width (3.04) which were
significant (p<0.05) beforeincubation and weight (36.72),
height (3.72) and width (2.87) which were also significant
(p<0.05) after incubation. It was confirmed that the
morphometrics of eggs collected from Kainji Lake
National Park were more significant than those eggs
collected from Old Oyo National Park.

Effectsof weight of keets hatched were not significant
(p>0.05) onweight, height and width beforeincubation of
eggs collected from Old Oyo and Kainji Lake National
Parks (Table8).

Table5: Embryo status of unhatched feral hel meted guineafowl eggs after incubation.

National Park Kainji Lake Old Oyo

Storage system Room Refrigerator No Storage  Totd Room  Refrigerator No Storage  Totd
(T°C) (T°C)

Fertilized not developed 12 1 1 34 17 4 16 37

Unfertilized ikl 25 3 39 38 8 9 55

Rotten 9 2 0 1 13 7 0 20

Total 32 38 14 84 68 19 25 112
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Table6: Effects of storage systems on eggs sizes before and after incubation.

Eggssizes Room Temperature (T°C) Refrigerator (4°C) No Storage
Beforeincubation

Weight (g) 36.57Ns 35.71Ns 38.83*
Height (cm) 3.9288 3.52* 3.99%8
Width (cm) 2.97* 2.55* 3.18*
Afterincubation

Weight (g) 30.01Ns 30.09Ns 38.25*
Height (cm) 3.81Ns 3.49* 3.89V8
Width (cm 2.86NS 2.54* 3.07"s

NS: Not significant. *: Significant at 0.05 of probability.

Table 7: Effects of vegetation zones on eggs sizesin different storage systems.

Eggs sizes Old Oyo National Park (OONP) Kainji Lake National Park (KLNP)

Ambient Refrigerator No storage Ambient Refrigerator No storage
temperature temperature

Beforeincubation

Weight (g) 37.38"s 37.23%s 42.27* 34.79NS 34.94n8 37.29*

Height (cm) 4.27Ns 4.31Ns 4.43 3.14ns 3128 3.80*

Width (cm) 3.3288 3.33%s 3.49* 2.20N8 2.16Ns 3.04*

Afterincubation

Weight (g) 30.72Ns 32.9288 41.70* 28.47NS 28.68NS 36.72*

Height (cm) 4.1488 4.30M8 4.20N8 3.10M8 3.09Ns 3.72*

Width (cm) 3.18Ms 3.30M8 3.52n8 2.1588 2.16Ns 2.87*

NS: Not significant. *: Significant at 0.05 of probability.

Table 8: Effect of egg morphometrics onweight of the keets hatched.

National Park OONP KLNP

Model (Regression) B SDE Sgnificant B SDE Sgnificant

Keetshatched

Weight (g) 61.73 26.10 0.06Ns 36.03 25.39 0.25Ns

Beforelncubation

Weight (g) 0.72 0.37 0.118s 0.45 0.65 0.54Ns

Height (cm) -13.83 5.35 0.05Ns -0.17 3.37 0.96Ms

Width (cm) -2.19 7.13 0.77Ns -7.47 6.44 0.33ns

Note: B — Coefficient.

SDE —Standard Error.

Discussion

Change in egg morphometrics varies from different
ecozones and storage system of eggs before and after
incubation. Eggsfrom KLNP, Kainji, reduced significantly
more in morphometrics compared to eggs from OONP.
Thiswasdueto ecozones differencesand climatic factors
which determine the nature of vegetation zones. Despite
variation in storage system of eggs before incubation,
reduction in eggs morphometricswere consistently higher
ineggsfrom KLNPthan OONP. Severd studieshavebeen

shown by researchers that egg storage duration before
incubation affects eggs quality and hatchability of chickens
(Lapa’o et al 1999; Tebesi et al 2002; Tona et al 2003;
Tilki and Saatchi, 2004; Dudusola, 2009).

Shrinkage usually takes place at the weight or mass of
theeggs of theguineafowl. Itisalso effective at the height
and width. It simply meant that increase in size led to
increasein the shrinkage in morphometrics of the eggs.

Moreover, on a rare occasion the situation may be
reversed dueto some ecozones and storage systems. Shape
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and size of eggs usually influence morphometric of eggs
irrespective of storage or no storage system before and
after incubation of eggs. Also, weight, height and width of
guineafowl eggs, before and after incubation for stored
eggsand eggsthat were NS beforeincubation, varied with
overall weight, height and width. Those eggsthat were not
stored before incubation were larger than stored eggs
before incubation and reduction in mean weight, height
and width were greater for stored eggs. Thus, it isadvisable
that the eggs should not be delayed after collection from
the wild but should be set for incubation to improve
desirable hatchability and reductionin shrinkage. Kouame
et al (2019) testified that storagetimeiswell known asan
important factor affecting bird egg quality and
consequently embryonic development, incubation
duration, and post-hatch and hatchability.

In addition to these, eggs explosion at the setting of
incubation period emergence was dueto stress, handling
and temperature at storage system. It showed that the
internal and external stresswithinthe albumen andyolk as
well the egg shell had been exposed to handling and the
temperature over certain period of time. It could also be
fungi infections from the wild where the eggs were
collected or inability of eggsto exchange enough carbon
dioxide.

Candling examination reveal ed that fertile eggs were
more appreciable for the eggs that were not stored prior
incubation and were usually opague due to embryos
developmental stagewhileunfertile eggsweremorefrom
stored eggs prior incubation in either in refrigerator or at
room temperature. The unfertile-eggs were often
trangparent and no embryos devel opmental stage occurred.
Most of the stored-eggswere rotten dueto prolong periods
of exposureto fallowing and protracted storage at different
stages. It meant eggs fallowing for long periods tend to
losetheir viability and finally rot. Thiswas becausethere
was indication that the eggs which were NS prior to
incubation were not rottened-eggs at all.

Similarly, the eggsthat were stored for five daysbefore
incubation at room temperature and in refrigerator were
not hatched. This meant therewasno single egg hatched to
keet among those stored prior to incubation. The
hatchability wasonly possiblefor eggsthat were NSbefore
incubation commenced. This showed that the storage of
eggsbeforeincubation had direct influence on hatchability.
Galor (1985), Nwagu and Alawa (1995) and Banali and
Kanengori (1998) reported that hatchability decreased with
storagetime. Petek and Dikmen (2006), and Romao et al
(2008) confirmed to this based on their researches that
long storage time prior to incubation decreased
hatchability. The storagetime and hachability of guineafowl
eggshaveaninverserelationship.

Incubation on the 29th day of the bird was consistent
with Ayorinde (1989b) who indicated that theincubation
period ranges from 25-30 days but dlightly different from
that of Majewska (2001) who indicated that the normal
incubation period for guineafow! eggsrangesfrom 26-28

days.

The mean weight, height and width after incubation
shrank. They were greater than the overall mean weight,
height and width of eggs before and after incubation. This
showed that eggs that were not stored before incubation
tended to lose minimum available water through their shell
spores. The sizes of the stored-eggs also influence | oss of
minimum water after incubation of the eggs. Lossinweight
of guineafowl egg wasin agreement with findingsby Petek
and Dikmen (2006) who found significant differencein
egg weight lossesin broiler breedersduring storage. Tilki
and Saatchi (2004) also reported from their findings that
therewasincreased egg weight losswith increased storage
time. In contrast, Moreki and Ditshupo (2012) said eggs
weight at transfer decrease with the length of storageand
that higher (22.26%) and lower (17.94%) egg weight |osses
were obtained for eggs stored for 0 and 14 days.

Eggs stored differently in storage systems before
incubation had variationsin term of sizes and shapes of
the eggs which were important factor in determining
internal and external features of eggs. Numbersof fertile
eggswere higher than those eggsthat were not fertilefrom
the vegetati on zones but eggsthat hatched werein smaller
proportion compared to available eggs.

Comparing feral to captivity, the same factors applied
that if eggswere not fertilized they would not hatch. Inthe
wild, guineafowlslay large number of eggsbut these eggs
would not befertilized until end of raining seasoninwhich
theeggs might havelost their fertility.

Thisresultsin wastage of large number of eggs every
season. Laying of eggsfor along period and fertilization
at the end of the season is similitude to storage of eggs
whichisnot desirablefor fertility and hatchability of the
eggs. Someeggswerefertilized but refused to hatch. This
confirmsAyorinde (1999) said that eggs of guineafowl with
visibly porous shell or those with abnormal shape often
fail to hatch.

Also, Narushine and Romanov (2002) said that under
normal circumstances, a fertile egg contains all the
nutrients necessary for the devel opment of theembryo to
hatching but certain physical and chemical conditions
reduced or caused no hatchability. The rate at which
hatchability declined is high in freshly laid eggs and
reduces with time. Ayorinde (1987a, 1988) declared that
hatchability declinedin freshly laid eggsfrom 83%t0 57%
after 7 daysand to 29% after 14 days of storage. It should
be noted that freshly laid eggs should be incubated within
shortest period of time after laying.

Brooding method affects survival of keets and the
physiological factors cannot be overemphasized. Nwagu
and Alawa (1995) posited that poor conversion efficiency
through high energy output and feed wastage contributes
to high mortality rate at early stage of the keets.

Effect of egg sizewhichishighly significant (p<0.05)
on eggsthat were not stored before incubation reveal sthat
egg size, incubation method and storage system before
incubation has direct effect on hatchability. Eggsthat are
large and incubated within shortest period will boost
hatchability. Also, vegetation zone significance (p<0.05)
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on no storage eggs shows that from any vegetation zone
eggs collected should beincubated without storing them
prior to incubation. Thiswill directly or indirectly affect
hatchability and survival of the keets. A well selected
vegetation zone for eggs collection, incubation method
and factors of incubation chamber will definitely improve
loss of keets during hatching and survival of keets,
ecological stability and for sustaining yearning of the
teeming population for alternative protein source.

Conclusion and recommendation

The study revealed that considerable challenges facing
futureimprovement effortsin productivity of guineafowl
are mainly due to infertility of eggs at the time of
collection, low hatchability and excessive keet mortality.
The collection of guineafowl eggs from the wild should
be scheduled between May and August because these
months coincide with peak fertility of eggs.

Guineafow! eggs should not be stored under storage
system prior toincubationin order toimprove egg fertility
and hatchability of keets.

WEell planned brooding system should be carried out
for four weeks to test whether mortality rate may be
reduced to minimal level or not.

Proper handling of eggs should be ensured during
collection, transportation and period of setting for
incubation.
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