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emperature and humidity (ET; EH) etween hatchability of quail eggs and
), and fo predict the hatchabilit as well as. incubator -
1421 and 2393 quail atchability of the eggs using ET, Ef}empam:m P
i i €EES were set in the late rainy c;nd drf .ﬂf;-izr:;

Artificial Neural
Artifi ral. Network (ANN) and Multiple Linear Regression (MLR) were

Y

sdict hatchability while correlati
g _ _ ton studies were computed h
ore moderate negative relationships between Imrchnbffr‘zypgf quﬁ; ;ggﬁsr:::f::?:if&

p The four facto
i o W::s{: :ffﬁ ﬁ:wﬁf ;ifﬂd 1H could account for 95 and 30 percent of hatchability
of the €885 USIE .an in the rainy season but 21 percent using ANN and MLR

iy dry season.

WEBUETIBN : livestock including: duck (Cheng et al,
‘-Eu! .!muw!adge ‘ of the . environmental 2005), turkey (Applegate et al, 1999),
conditions 1n ?:vhlch fertile eggs are kepl broiler chicken (Van Brecht et al, 2003)
‘hefore setting in the incubator 15- essential and quails (Dudusola, 2013). However,

“for optimum hatchability in tropical these studies have not taken cognizance of
¢limes. According to Naas (2008), the the influence of ambient temperature and
relative humidity in the locations where

evironmental conditions .in which eggs
are kept before incubation influence fungi the  fertile eggs were kept poor to
incubation. There was no previous work

‘and carbon dioxide concentrations, which us. work
mbo in tum affect their hatchability. Egg known to the authors on the pmdj_ctmn of
mo. Quality of the fertile -eggs could also be Pﬂtﬂhﬂb]hi}' of ' quail eggs IE1i1is.mg the
o negatively - influenced when ambient mcuhat_ur ti_:mpa:mrurv: and humidity.
mgﬂﬂ temperature js very high (Tona et al., The objectives ﬂflhasmd}’hﬂ;': ivoof quail

07) and this will affect hatchability LAToREes L i o

g"ﬂm*di'f}’ and temperature have significant Tﬁfjb sor  (CMpErBIUEs and
r1d “tfice on the duration of incubatich 13{'“1 humidity-

;‘;mﬂ“ﬂﬂl effect on embryonic viability ., To estimate the relationship

poch weight of chick (Muﬁtﬂ et'as, i betweel hatchability of quail cggs
i 1l temperatures

Eum}- The rate of metabolism of egg yolk,

mﬁrpﬁﬂﬂ and mobilization of E;EE 4l humidity.
£n including the development of the . .
E‘;?ndduﬁng incubation 18 highly MATE JALS AND METHODS
cled to P . 1 perature e (al site )

( teming andtlll]:r mL::l;lnba]hElﬂgnljtm : ?‘““‘:ll'f:n:as conducted in the Poultry
' .n Vious studies g;:;vej slandilrdiztd fhc ﬂ:: of th 13*‘:!3““"““[: F:;‘Tm‘:mc#
| [Pimalincubator temperature an¢ ’E.lﬂ“\; Teaching and & e

gcies

dity for eggs from several sp
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mental birds and incubation

1.151} males and 250
s served ad libitum throughout
tio ﬂ@ﬁ'.iﬁﬁ"axperhnem. A mating
of 1:2 was used to ensure high
ity (Dogan et al., 2013). Mating took
e for the first time at seven weeks of
I 'J]lgm’evar collection of eggs for
‘hatching was done at nine weeks of age
(Daikwo, 2011). The eggs were collected
ﬁuaedaﬂy for a 7-day peniod. These eggs
 were stored under an electric fan in a room

- (room temperature was about 25 °C) away

~ from direct sun rays. ( At the end of the 7

~ day, the eggs were screen to ensure
- suitability for incubation, fumigated arémd
- placed in an incubator (Chick Master”,
.~ Model 2002) maintained at a temperature
~of 37.8°C and 65-75% relative humidity.
On the 15" day of incubation, the eggs
~were candled and those that were fertile
were transferred to the hatcher (37.8°C:
90% humidity) for the last three days of
incubation. The hatched chicks were

collected on the 18" day of incubation

Data collection

The data collected include the following;
The total number of eggs set: these were
the total number of eggs which had been

screened after collection from the hens and
found suitable for incubation.
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Daily average ambient temperatuy,
relative humidity (RH) were sou; i ing
the Institute of Ag[i;u]mm Rﬁs@am-
(IAR), Ahmadu Bello University, 7.
meteorological station situated withi, thi
same premises as the experiment. :
The incubator temperature and relagy,
humidity were set at 37.8°C and 65-75%
respectively in the first 15 days o

. incubation and 37.8°C; 90% respectively

in the last three days of incubation,
Hatchability was calculated as:
Hatchability % = Number of eggs

hatched/Number of fertile eggs  x 100
Data analysis

Artificial Neural Network (ANN)
computation

The whole data set for environmental
parameters were separated at random into
two subsets (training and testing) using a
supervised neural network. The training set
consisted of 75 percent (experimental) and
testing subset comprising of 25 percent
(control). The training sets were used fo
train the neural network models and the
testing sets were used to validate the
models, The network was tested with
seven hidden layers with 3 - 25 neurons it
each hidden layer to optimize the
environmental parameters. Initial weizhts
of the matrix and bias matnx Welt
randomly initialized between minus. oOne
and one. A nonlinear transformation (of
activation) function tangent sigmoid (e4:
I) were used to compute the output ixom
summation of weighted inputs of neuron®
in each hidden layer. A pure Lne&
transformation function was used as outP"
layer for getting network response:
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gy of the model was Yendom totms) v
using ﬁﬂﬂﬂ'itim[. of distributed wi variables jointly
R of the auai ditibuted. with o Bvaiate oo
Jichability of the quail ~ RESULTSAND DISCUSSI

| ON

s ' red by the model
it : The tem
— : ture of the quail breeders’
E i B D ?:ﬂﬁurf;m;npcdm;ﬁlmhm
i o 2007) p the ot L1CHE ]
thﬂﬂ'?}_ poultry house t:mpcmt:ncn!"
e rainy scason. 1deally, the pnultr‘;
d be kept

house temperature shou
constant at 25°C in the summer (Tona

L iﬁﬂm'ﬂfﬂﬂﬂi - Ertor sum of squares

. i Total suim of squarcs X 100

quhjﬂcd value flEh“f-- 2007).

e = icted value e storage temperature is the most

4= Number of observation Z‘E““‘g“;}n%““‘“‘ for fertile egg (Tona ¥
M, g i ‘IeLintnchgressiuns hf:' mméf “Ef ) E“;-ﬂi cges should
fom me This was us»'_:d 1o calculate {he best linear femperature wh?ﬂ? ': ‘:;E:::ancm
Fﬂl combination of env . -onmental 17°C for chicken (Tona ef @l 1{}{]1'
ining sl parameters that cpyld best explain the Decupet€ and Mir:hclsuqqupmﬂm
ntal) 2nd u:pbrlcdm' hatchability- The model used physmlag‘.;al zero Of holding
; , temperature for stored chickeneggs as
el ® Y=p+bx,+bX:T boxs+ O 19.28°C. This cﬂmﬁh’mn will help the
. 5 Where: E.gg‘.ilcﬂﬂ'l 1o below phy !.ilulqgit:_al €10
i ;‘: i Yethe dependent Variab'¢ (hatchability) asthis prevens cell multiphesn
ed with :ilht intercept of regrt’:SSiﬂn curve on y. ahnunnulcmbnfmt lan.aem! 2007)-

n b= : abill ! '
"_'::'ﬁﬂ“ ‘ ﬂ:“-’* Paﬂ:\al rn:gn‘:ssiun cuct’ﬁcicnl ETS;&E‘E? of 18 :l Tm:ffﬂ! fﬂ;
l““-.:i:.'h“ " .]m] 1:‘: with respective indcp::ndfnl cm'irﬂnmtﬂtﬂl (emperature (Figure
x WO X= the i : . This indicae that any IOREEEC
o oft (oo e independent variablies ambient rature 0 TRy
i ) (o lem ronmentz| {emperature, incubatof 5eason d be associated w'ﬂ:-l
2 ""'& (% hmna::iﬁ;};m incubator humiditys relative 'l'i"'-""‘f]f,l hal _b‘:‘:t:: E::lr ufﬂr:éﬂ:l :t
q0i0 7). his 15 W I Et -
t'p.l“ fro F[:-Etnﬁhﬁun study 'I)mu et ol LEU‘”] - hi:;:hiEmm‘l-hﬁ D’:‘
f'ﬂ‘uﬁ; irs gPI ee of agsociation petween all e’ 13 l.mlw_c du{;&%&t:ﬂﬂd with
© 10 or ha mELric variables Wi u.‘mﬁpuh:d month whi¢ e S e, Tons i
ﬁ‘ﬂ“mul Nmmctchabﬂil}' and f:nvimmnunm high umhltn'l 1€ “F‘u . E e 1 d
8 s “fihesﬁg‘auilfz%%ﬂﬂ‘f‘““ o e (20 H(A.

. '[}Eil'.: age-
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e and huji:iid:t}'} are
7 : '"'i_" 'ﬁ:‘.atad that the
i S __'_'f.-ﬁ:ﬁemmm and
| @hmn_-fnr the quail eggs

o was. why there were

jler ‘positive correlation. An
-.= y uhatar tempe.mnne. -and
mtfra-h as this wnuld prevent

ST
H:gh hatchahﬂ:ty (Nakage, 2003).

1 aEmi:mhw loss from the eggs could have
mfufmed’f the environmental humidity
hlwmg ‘a very low and insignificant
m::'e]al:mn' with hatchability in the rainy

Seas0on [F:gure: 1).

Prediction of hatchability  using
‘environmental variables
‘The fnu:r predictors of hatchability;
anw;pnn;g_ntaf temperature,  incubator
IﬂTﬂpEI'aIlﬁ'ﬂ incubator humidity, relative
hum1d1tj,n, in the rainy season (Table 3)
using the artificial neural network (ANN)
model could predict with 95 percent
accuracy. The 95 percent dccuracy using
the ANN model has shown that
hatchablhty of fertile egps in the rain
season depends not only on genetic facm};
but  also. non-genetic factors such
environmental influence as  well as
incubator - conditions gs h
reported by Tona el
predictors  using ﬂfi {i'i'ﬁl'{ll’lhe four
regression (MLR) mode] cuﬁ; linear
with only 30 percent accurae ot
Y (Table 2,

d5
45 also bﬂgn

tampnmﬁim aﬁd hum;d"l}.a& ’I :
the summer/ rainy sguunt
2007).

CONCLUSION

The four factors (ET, EH, 1T/ and |
account for 95 and 3p 'H]“lﬁﬂ
hatchability of the eggs Using :ﬁmt af
and MLE in the rainy 5eason hmﬂ
percent in dry season thus. quaj) ]:I':’EF |
and farmers could consider
apparatus  which  conlg
environmental temperature ' ang
in breeder pens 50 as tg
better hatchability.

Optingy.
Dy,
Maximjze fu.-:
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S 1

= R” SE RMst
S SIRET40 66°1T+2.24*1H+0.08*"RH  0.95 0.04 |55
eaET210.26*1T+0.12*1H+1.86*RH  0.30 0.09 |73
—IT: Incubator temperature, IH: Incubator humidity, Ri
.ror R>: RMSE: root mean square error

e 4: Predictio af_ht:hil!ﬂlﬁ!fﬁi.@l““ﬂ egps using two statistical models in the dry

[ &

i e p—— R”__SE_ RMSE
ANN  Hatchability=77.02-0.11*AT+0.45*IT+0.06*[H+0.03*RH  0.21 0.13 1.65
CMLR  Hatchability=75.45+0.14*AT+0.18*IT+0.003*IH+0.01*RH _0.21 0.07 1.50
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