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Summary

One thousand and eighty cgps of Japanese quail (Coturnix colurnix Japonica) were set into the incubator main-
taining 36 treatment groups (3 egg weight groups X 3 seasons X 4 preincubation holding periods) 1o evaluate their
hatchahi’ity performances. Holding periods had significant (p < 0.05) cfTect on hatchability and the seasons showed
significant (p << 0.0%) effect on chick weight. All the parameters (except lertility) were significantly {p < 0.C]) influenced
by the egg weight None of the parameclers maintained regular Irend with cgp weight and pre-incubation holding
periods. Significant interaclions were not observed on any of the paramerers (except fertility) studied. The egp weight
maintained significant (p < 0.05) ncgative correlation with fertility and positive correlation with chick weight. Eggs
of medium weight (9.10 to 10.00 gm) could be hatched satisfactorily between 4 and 7 days of pre-incubation holding

periods jo any scason of the year.
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Introductian

Effects of different factors on the hatching
qualtty of chicken eggs have becn reported by
several researchers (Avora and Arneja, 1972, Reddy
el al., 1972; Hamid and Salah Uddin, 1986; Salah
Uddin ¢t al, 1990) under different conditions. But
there have becn the paucity of information an the
inleractions of seasons, egg weight and pre-incuba-
tion holding pericds on the hatchability of quail
cges produced in Bangladesh. Moreover, there is
no informationfrecommendation on the optimum
pre-incubation holding periods for quail eggs (o
be hatched. With this idea in view, this study was
conducted to assess the hatchabibly performances
of Japanese quail eggs as influenced by the seasons,
egg weight and pre incubation holding periods.

Materials and Mathods

One thousand and eighty eggs of Japanese quail
(Coturnix coturnix Japontca) were collected from
the Nock (fed ad fibitum on a diet containing
249, crude protein and 2,800 kcal metaholizable
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energy/kp computed with the available conventional
feed ingredients) of the Bangladesh Livestock
Research Institute. The eggs weve stored at ambienl
temperature and relative bumidity mainlaining the
halding periods of 10, 7, 4 or 1 days for each
of the two batches in each of the three (summer,
rainy or winter) seasons. The epgs were selected
according to three (8.00-9.00, 9.10-10.00, and
10.1 to above) weighl (g) groups. The weight
groups were classified as small «(8.59 g), medium
(9.52 g) and large (10.56 g) eggs on the bats
of average weight.

In each of the six hatches the egps werc sct
on the samc date in Lhe separate setting trays wilh
proper identification in rows keeping large end up
and small end down at the end of the pre-incuba-
tion holding periods. The eggs were turned
manually twice a day at 6 hours’ ipferval af
800 AM. and 2.00 P.M. kceping at 45%C angle
in both the directions. During the pre-incubation
holding periods the ambient temperature and rel-
ative humidity of the room were recorded three
times a day.

The incnbation temperature for the first 15 days
of incubation was i0ir. aiici wnpich 1L was
reduced to 99.5°F for the rest of the incubation
period. The relative humidity of 53 to 62%, for the
first 15 days of incubation and 64 to 71% for the
rest period were maintained properly. Automatic
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turning devices were uscd to turn the eggs 12 times
in 24 hours up to the 15 th day of incubation.
The eggs were transfered (o the hatching trays and
arranged separately. The eggs were candled on the
7th davs of incubation to detect the fertile egps,
dead-in-germs and dead in-shells. The emhbryos of
fertile eggs showing the cvidence of retarded dev-
elopment and no movement on candling were
conaidered as dead-in-germs which were subse-
quently confirmed. At the end of each hatch the
unthatched eggs and pips were accounted separately
as dead-in-shells according to pre-incubation holdiog
periods and egg weight groups.

Collecled data were subjected to a 3 X 3 X
4 factorial arrangement and Anulysis of Variance
performed to differentiate the effects of seasons,
egg weights and pre-incubation holding periods
on the hatchability performances of eggs. The
parameters were also regressed on egg weight and
pre-incubation holding periods to have the unit
change in each of the hatchability parameters.

Results and Discussion

Data on egg hatchability paramelers are pre-
sented in tables 1 and 2,

Pre-incubation holding  periods showed the
significant (p < 0.05) effect only on hatchability
(table 3). However, seasons exerted significant (p
< 0.05) effect on chicks weight. Most of the

hatchability parameters (except fertility) were sig-
nificantly (p < 0.01) infuenced (table 2 and 3) by
the cgg weight. The fertility was interacted (p <
0.01) by the pre-incubation holding periods and
seasons. There was no other inleraction on any
of the parameters (table | and 2) studied. Egg weight
maintained the significant (p < 0.05) corrclation
with ferlility (r = —0.468) and chick weight (r
= 0.547) whereas the pre-incubation holding periods
failed to excrt significant {p > 0.05) correlatons
(table 4) with any of the hatchabilily paramelers.

Fertility was almost similar with all weight
groups in all the seasons. Regardless of the egg
weight and seasons, the rate of fertility was similar
bul highest with 4 and 7 days holding periods and
malntained irregufar trends with the increasing
lengths of holding periods and increased egg
weight. This trend is supported by the findings
of Hamid and Salah Uddin (1986). However, the
decreasing Ilrends in fertility with the increasing
lengths of holding periods (4 to 7 or 10 days)
partially corresponds to the results of Arara and
Arneja {1972).

Hatchability was significantly (p < 0.01) higher
with medium eggs in any season. This might
possibly be duc to the proportionately decreased
rates of dead-in-germs and dead-in-shells. Howcver,
with the increasing length (up to 7 days) of the
pre-incubation  holding periods the hatchability
increased upto a certain stage and then decreased.

TABLE 1. MAIN EFFECTS OF SEASONS, EGG WEIGHT AND HOLDING PERIODS ON THE HATCHABILITY PER
FORMANCFS OF QUAIL EGGS

Seasons  Egg weight ] Holding periods (days)
Rl Summer  Rainy Winter  8mal. Medium Large ] 4 7 10
Fertility 8303 8284 8328 8303 8322 8288  82.86 8360 8324 8249
(%) (1.67)  (g.66) (1.72)  (028) (0.77)  (0.90) (0.07) {0.73) (0.92) (0.26)
Dead-in-germs  12.54 13.80 14.68 1473 119 15.03 13.73 12.9] 11.90 16.14
(CAL (2.45) (2.68) (4.10) (242) (L.71) (096) (234) (0.69) (1.13) (2.0
Dead-in-shells  11.72 12.10 13.40 13.00 10.01 14.20 11.99 12.14 12 .48 13.04
@)r (1.58) (1.78) (2.63) (0.48) (0.71) (096) (0.25) {047y (0.78)  (1.39)
Hatchability ~ 75.7% 7406 7185 7220 R75  M.66 7425 7493 7552 70.79
(%)® (3R9) {405 {5.71) (279 (235 (1.28) (273) (1.04) (0.48) (3.30)
Chick weight 69.05 6987  69.76 6877  70.28 6964 6945  69.68 7002  69.08
(8% (0.64) (0.80) (0.78) (0.38) (0.25) (042) (0.18) (0.33) (0.57) (0.39)

Figures within rhe parenthesis indicate the £ SI3 values; *® over the total eggs sec
“over the total weight (g) of the fresh eggs.

b over the fotai fertile eggs;
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TABLE 2. INTERACTION OF ECGG WE GHT, SEASONS AND PRE-INCUBATION HOLDING PERIODS ON THE
HATCHABILITY PERFORMANCES OF QUAIL EGGS

Sources of Holding periods (days)
Parameters Mean + SD
variatians 4 7 10

FerGlitey {%)
Among cgg weight:

Small 82644097 83064054 B8301+1.71 83444192 R3.034028
Medium 8§3.9940.74 83824091 83.07+1.67 82.03+1.06 83.2240.77
Large 81.96+1.11 83924249 83.644+245 82.01+0.26 82.88+0.90
Mean 82.86+0384 83.60.£038 83.24:£+028 82494066 8£3.0440.13

Among seasens:

Sumimner 8278080 82.56+1.13 84344100 82464244 R3.03+1.67
Rainy 8296+1.47 84.12+070 82.08+2.19 8219:k097 82.8441.66
Winter 82854143 84.204£2.08 8£330+1.91 R[2.83+087 83284172
Mean 82864007 8362+0.75 83244092 82494026 83.0540.18

Hatchability (%, over fertile eggs)
Among cgg weight:

Small 71304329 75624142 73.73+£2.19 68154199 722042.79
Medium 7891181 79.094+1.29 81.81+089 7519+3.78 78.75+2.35
Large 72.53+341 70.0842.44 71024128 6€9.04+4.29 70.6¢+1.28
Mcan 74254333 74934371 75.52:£4.58  70.7943.13  73.87-kH4.15

Among seasens:

Summer 76.154298 76.2543.57 7534+498 75.1343.62 75714389
Rainy 76224310 74.844-2.06 75041410 70.1343.6¢ 74.064+4.05
Winter 70384426 73704552 76.18+529 67.1242.41  TLR545.71
Mean 74254273 74934104 7552+048 70.7943.30 73874183

Dead-in-germs (% over fertile eggs)

Among ege weight:

Small 15314273 12.194+071 12994271 1883+1.18 14734242
Medium 11.23+1.87  10.61+£228 9.09+044 13.83+278 11.19+1.71
Large 14.66+2.55 15654248 13.65+0.79 16174248 15.03+£0.96
Mean 13734178 12.814+£2.10  11.91+£201 16144187 13.65+1.74

Among seasons:

Summer 12144165 1194+18% 1288+£304 3184275 12.53+£0.51
Rainy 120141.66  13333+0.60 12534207 17.35+194 13.80+2.10
Winter 17054227  13.4744.64 10314171 17904112 14.6843.02
Mean 13734234 12914069 1290L£1.13  16.14+2.10 13.6710.88

S0l
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TABLE 2. CONTINLED

Sources of

Hol

ding periods (days)

Parameters Mean + SD
variations ] 4 7 10
Dead-in-shells (%, over fertile eggs)
Among egg weight:
Small 13.3740.57 12194071 13.064+0.77  13.404+083 (3.004048
Mcdium 9.8440.18 1028+1.06 8994052 109641.22 10.01+0.7]
Larpe 12.7¢ +0.44  13.954-0.10 15324+1.72 14784252 14.20+0.96
Mcan 11.99+1.54  12.14+£1.49 12454261 13.0441.57 12.4040.40
Among seasons:
Summer 11864133 11.7941.68 10.56+2.01 11.674+1.13 11724011
Rainy 11.76:E0.44  11.824201 12414203 12504172 12124033
Winter 1235+ 1.89 12814089 13493268 14964242 13404098
Mean 11.594+0.25 12.14+047 12484078 [3.0441.39 (2414071
Chick weight (gram®% owver egg weight)
Among cgg weight:
Small CR71L0.18  6R&7+0.33 69311058 68224027 68.77+0.38
Medium 70024028 7045056 70614069 70.054042 70.2840.25
Large 69.704+0.16  69.7240.13  70.1740.52  68.984+0.50 69.6440.42
Mcan (9.47+0.55  69.68+0.64 70.03+0.53 69.08+0.75 69.56+0.34
Amaong seasons:
Summer A9.214+0.52  69.24+0.54 69224048 68524068 09.04+0.30
Rainy 69.6540.51  70.044+0.66 70474074 (9324077 (9.87+0.43
Winter 69.50+0.63 69.761+0.80 70.39+0.44 69404-0.79 69.764+0.38
Mean 69.45:£0.18  69.684£0.33  70.0210.57 69.084+0.39  (9.55+40.34

+ Values are for SDs amcng egg weight, seasans and pre incubation haolding periads far each parameter.

This trend is partially supported by Reddy et al
(1972) and Hamid and Salah Uddin (1986). It is
revealed (table 2) that the hatchability was almost
similar with 4 and 7 days’ holding periods.

The cmbryonic mortality {dead-in-germs) and
dead-in-shells (tahle | and 2)did not differ signi-
ficantly {(p > 0.05) due to seasons and pre-incu-
bation holding periods. The increasing tendency of
the dead-in-shells with the increasing length of the
pre-incubation holding periods arc in accordance
with the findings of Hamid and Salah Uddin
(1986). This might be due to increased stickiness
of the chicks prior 1o pipping out resulling [rom
the increased evaporalive lossess of the eggs. Egg
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weight showed the significant (p < 0.01) effect but
maintained irregular trends with the pereentages
of dead-in-germs and dead-in-shells.

The chick weight was influenced (p << 0.05) by
the egg weight and seasons mainlaining no trend.
The pre-incubation holding periods excrted non-
significant (p > 0.05) effect on chick weight. The
values were almost similar for chick weight with
all the holding periods but slightly higher chick
weight was observed for 7 days' holding periods
regardless of the seasons. The causes are still
unknown andfor unexplainable.

From this study it is evident that the quail eggs
of medium size could be halched advantageously
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TABLE 3. SEDS AND SIGNIF CANCE LEVELS FOR FATCHABILITY PARAMETERS

SEDs and signilicance levels

Parameters Holding Holding []()I.dmg Season “_ommg
) Ege . periods periods X
periods Seasons . period X X e ,
(days) weight scasans 0 Cee weight €48 weight X
weight $€a80DS
Fertility (%) 13431 1 163INS 1 1631M 2.3263%*  2.3263M 2.0146MN 4029388
Hatchability [ 8064* |.S6A4NS | S644%¥ 3 [289MS 3 1280NF 2 7Q9TNS 5. 4194M8
{7, over fertile cggs)
Dead-in-germs 1.5245M8  1.3002Ns  1.3202%* 2 6405NS 2 6405NS 2.2867NS 4.5735NS
(% over fertile epgs)
Dead-in-shells 1.320IM [ [432N8 1.1432%*%  22B6SNS 228658  1.9R0INS  5.6007N
(7. over fertile eggs)
Chick weight 0393788 0.3409* 0.3409%*  (.6RIONS 068198 0.5905NS  { ATO3NS

(Gram 9% over egg weight
ght)

4 Al SEDs ate apainst 3¢ df;

NS e > 0.08): ¥ (p << 0.05); ** (p < 0.01). NS (Nonsignificar1).

TABLE 4. REGRESSIONS OF HATCHAB LITY PARAMETERS (Y) ON HOLDING PERICDS AND EGG WEIGHT

X — holding periods {days)

X — egg weight (g)

Paramcters (Y)

- a b r a b o
Fertility (%) 83.318 —-0.049 —(.228Ns 83.8]8 —0.081 —0.468*
Hatchability 73.666 —0.326 —0.263N 82.356 —0.889 —(.199N5
(% over felile cggs)
Nead-in-germs 12.491 0.210 0.281Ms 9.556 0.221 0.10288
(%, over fertile eggs)
Dead-in-shells 11.769 0.116 0.203b8 5.940 0.676 0.308%
(% over fertile eggs)
Chick weight 69.719 —{(0.027 —0.130M 65.541 0.420 0.547**

(Gram % over egg weight
g

NS (p > 005K * (p << 0.05); ** {p < 001 NS (Nansignificant).

ketween 4 and 7 days’ pre-incubation holding
pericds in any season of the year under the clima-
tic canditicns of Bangladesh.
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