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l 6 Fa¥oumr and 13 White Plymouth pullets were available during
: the (irst year of laying. 4322 eggs from the Fayoumi pullets and
3767 eges from the Plymouth pullets of different clutch sizes wersy
dissected into their components. Egg weight and components
weights and pereentage increased during winter and spring months
and decreased during hot summer months. Egg albumen and
yolk weight decreased with the advancement of the position of
the egg in the cluich, Albumen bercentage decreased and  yolk
bercentage increased with the advancement of the position of
the egg in the clutch, The first egg in cyele of 1wo eges had heavier
shell, thicker shell and iower shell percentage (han the second egg, In
cycles of three EEES Or more, the first and last eges in the clutch had
heavier shells, thicker shells and higher shel| percentage than in
between eggs.  These lrends  were observed during the season-
of high rate of egg production.  The Plymouth birds laid heavies
cggs with heavier albumen and yolk than the Fayoumi eggs. Fa
youni eggs were of higher yolk and shell percentage than th
Plymouth eggs.

The first ege in a cycle is usually laid in the morning and is generally heavier
than the other eggs in the same cycles. The succeeding eggs in the cycle
decrease gradually in size (Petrovic 1967). The decrease in weight per egg
was greater in short clutches than those in long ones (Raimo 1947). However,
Sigaeve (1964) observed that egg weight was not affected by the cluich
size in high producers, Raimo, (1947) reported that the greater the weight
of the first egg, the higher the decrease in weight between the first! and last
eggs in the clutch. He also found in small clutches of two and three egps
that the average weight was higher than that of eggs in longer clutches,

Irregular variation in shell weight was observed with the increase jn
clutch size, whilg its percentage decreased with the advancement in clutch
position (Amer, 1959). Shell thickness in the two-egg, laying cycle is higher
in the second egg than in the first one. TIn cycles of three or more eggps, the

shelly of the first and last eggs are thicker than those in between (Romanof
and Romancff, 1949).
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Material and Methods

16 Fayoumi hens of 6 months of age and 13  White Plymouth Rock hens,
8 months of age were used in this experiment for 21 months.  Every
breed was housed in separate house with shaded yards. A trapnest was used
for each four hens to record individual egg production. The birds were fed a
balanced mash diet during all the experimental period containing 17.32%
digestable protein. The clutch size was determined by the number of succes-
sive days which one egg was laid or a group of eggs were laid successively.
All the eggs laid by the Vayoumi pullets summing up 4322 and by the
Plymouth Rocks summing up 2767 eggs were dissected and the different
components were freed and weighed.

Results and Discussion
Ege weight

It could be observed that the Plymouth Rock laid heavier eggs than
the Fayoumi in all cycles. The yearly average of egg weight was 53.6 and
463 g for the Plymouth and Fayoumi respectively. The differences between
the two breeds in the one, two, three and four egg laying cycles were highly
significant. The heavier breed produced the heavier eggs (Table 1). In
both brecds, egg wiglit of different position in the clutch tended to increase
with the increase in clutch length to four and five egg laying cycles in
the Plymouth Rock and the Fayoumi respectively. After that, egg weight
decreased with the increase in clutch length with some exception in six and
seven egg laying cycles. In general, the first egg had the heaviest weight in
the cycle, then the weight of the following eggs decreased with the advanca
of the egg in the cycle.

Statistical analysis showed no significant differences between egg weight
according to the position of the egg in the clutch. The only exception 1o
that is the significant differences in the two egg laying cycles.

The largest. weight of the first egg may be explained by the preceding
rest period (pause) which enables the hens to deposit more nutritive materials,
mainly in the albumen percentage in the first egg.  In the present study it was
noticed however, that the last eggs in the long cycles in both breeds were some-
time heavier than the preceding ones. (Tables 3, 4, 5, 6,7 and 8). Similar
results werg reported by other workers such as Raimo (1947). The previous
trend can be already observed in both breeds in all cycles in the seasons of
bigh egg poduction (Spring and Summer). While the trend was not clear in
the period of low egg production, especially in long cycles. Egg weight of both
breeds showed different seasonal variation trends according to the length of
cycle, the lowest egg weight observed during summer and the heaviest during
winter for both breeds. The differences between seasons in egg mmgnt were
highly significant in the case of three, four and five egg laying cycles (p 0.01)
and not significant in other cycles. Amer (1959) and Kamar (1962) reported
that egg weight attined maximum during  January and February and

Bgypt, J. Anim. Prod,, 14, No. 2 (1974).
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TABLE 1. Month'y and breed differences in egg weight and its components,
|
Alibumen Yelk Shell
Meaths and breeds E‘ﬁg S ‘g i A R —
wt 4 wi. ‘ oz wt. ne
Fayoumi ‘
December . ., ., | . 47,7 s 56.7 15,8 33.1 4.9 10.3
January . ., | 47.3 27, 4 58.0 14.6 30.7 5.3 11.3
February, . . ., | | 48,1 27.8 57.9 14.9 3.0 | 5.4 11.2
Winter, , ., . ., . 47,7 27.4 875 15.1 31.6 5.2 10.6
March | A 47.7 27.3 57.3 15.3 32.1 5.0 10.6
Aptil o owow s o o 45.6 26.3 57.8 144 3.5 4.9 10.7
Mayl < oo L Lo 44.2 | 25.4 TS 14.4 32,6 4.4 0.9
Spring . ., . | ¥ 46.8 ‘ 26.3 57.5 14,7 epig| 4.8 10.4
ol ooz 5, 54.5 ‘ 26.4 58,2 14,6 32,1 4.4 9.7
July . .. 0L L] 44.6 ‘ 25.3 56.8 15.0 33.5 4.3 9.7
Avgust . . . ., ., 46.0 26.9 58.5 14.4 31.3 4.7 10.8
Summer . , , , ., . . 45,3 26.2 57.8 14.7 323 4.5 10.1
September , , . ., 457 25.7 56,2 e 3.2 | 4.8 10.6
October , , . , .., . 46.5 26,9 58.0 14.8 31.8 4.7 10.2
November . , . | |, . 46.9 26.1 357 15.8 33,6 5.0 10.6
Automn , . ., . | ., 46,4 262 56.7 15.3 32.9 4.8 0.5
Plymouth
December . ., , . . . 57.8 35.1 60.7 14.9 30.9 4.8 8.4
January . . | |, ., 54.2 33.4 61.7 153 28.3 Ned 10.0
February, . , , ., . 54,6 88,8 61.3 15.8 | 28.9 5.3 9.8
Winter, . . . . . . . 55,6 ‘ 34.0 | 61.2 16.3 ‘ 29,4 9.2 9.4
WEaTER  wow o oy o s 532 32.5 ‘ 61.0 15.6 20:3 5.1 9.6
Apeik v wow g Lo . 53.8 ‘ 32.7 60.8 162 30.1 4.9 9.0
May ... .., .. 52.9 31.9 60.3 16,3 30.8 4.7 ‘ 8.9
Spring . . . . . 5.3 | 324 | 60.7 | 16.0 ‘ 30.1 49 | 9.2
June, . .. ... 49.3 | 303 | 6.5 | 14.8 | 300 | 4.2 | g5
July L. 49,3 30.1 | a1 14,9 ‘ 30.3 4.3 8.6
August . ., L., ., 51.0 13 6l.4 15.4 30.2 4.3 8.5
Summer . ., , , 49.2 0.6 61.3 15.0 30.2 ‘ 4.3 ‘ 8.5
September |, 51.2 30,7 60.1 15,9 311 ‘ 4.5 8.8
October . . . . . . 56,6 34.5 60,9 16,9 299 | 5.2 9.2
November |, |, 5¢.9 36.8 6l.4 17.8 2.8 | 513 8.8
SO & e o w o) 55.9 34.0 60. 8 16.9 ‘ 30.3 5.0 8.9
| i I
Boypt. d. Anim. Prod., 14, No. 2 (1974).
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the minimum during July and August.  The increase in e
winter and spring seasons is associated with the suitable environmental con-
ditions usually prevailing in these seasons. However, the low values of egg
weight recorded during summer could be attributed to the effect of high
environmental . lemperature on ege formation.

gg weight during

Aibumen weight and percentage

Plymouth Rock eges had more albumen wei

ght and percentage than
the Fayoumi eggs (Table 2, 3, 4, 5, 6, 7 and ).

TABLE 2. Seasonal variations in egg weight and its components of one egs laying cycle.

Hems and breed Wi ier Spring Summer Autamn Average
Fayoumi
Egeg wi. . . ., .. 45.3 ‘ 45,3 45.6 46,0 45.6
Adbumen wl. ., . 285 | 26,6 | Z3:1 { 26,3 26.4
%o - .o S&4 | 588 | 505 57.2 57.8
Yolk wi. . . . . . 5 I 4.1 15.0 14.4
AN B 5 ‘ 0.1 | 3009 26 | 36
Shell wi, . . . . | 5.1 5.0 | 45 4.7 | 48
o 1.2 1Lt 9.8 1.2 | 106
| i |
N S S N
Plymouth | ‘ {
Ege wi. . . . . . . 55.6 | 54.4 | 52.8 53.4 54.0
Albumen wit. . . . . 34.4 34.2 33.0 2.6 33.5
s 61.9 62 8 ! 62.3 61.1 i 2.1
Yolk wi. . . . . . 6.0 | 15.6 15.4 16.8 | 157
_ 28.8 ‘ 28.6 29,2 29.6 29.0
Shell wt. . . ... 52 4.8 4.3 4.9 4.8
B w2 ) 9.3 | 5.8 8.2 9.3 | 3.9
| | ‘ i
I walue : Between bresds zhween seasons
Egg wt, = 307.4141% 1.1
Albumen wit = 241.1%% ik
Albimen % = 10.4% 0.7
Yolk wi. = 69, 5%* 7.9%
Yolk 9 : 0.9 3.4
Shell wit. = 0.1 17, 3%%
Shell 97 6,9% 0.8

Egypl. J. Anim. Prod., 14, No. 2 (1974).
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TABLE 3. Seasonal variations in egg weight and its component of two eggs laying eyele,

Winter ‘ Spring Summer | Autugn ! Average
Items and breeds

| =
Fay. | Ply. | Fay. |Ply. | Fay. | pry. | pay. | Piv. | Fay, P,

Ezg  wr | 49.3| 56,8, 48,l| 56.8 48.9} 54.4| 46.4| 60,2 48.2 57,1
2I 47.7| 55.9| 45.7| 54.2] 43.9| 51.8 4s.1! 57 7| 45.6| 54.8
Albumen wt. 1 | 28,5 35,5| 28.2‘ 35.5‘ 29.9 34.4‘ 26,3 37,3 28.3 35,7
20 27.2] 34.4 26.4 32.9| 25.0| 31.6 25.2‘ 35.4 25.0| 33.4
Alb, o 1| 57_7| 62.5 58.6/ 62.5 612 439 6.6/ 6].9! 58.4| 62.0
2| s6.9, 6!.5i 57.9/ 60,6‘ 57.0! 60.9‘ 55.9 s|.4| 36.9 6l.1
!
Yolk  wt. 1 154 15,7 14.6| 16,1, 14‘4‘ 15.20 15.3 17.6 14.9] 16.2
2 | 15.0 16.U| 14.1 I6.3| 4.4 155 15.2‘ 17.114.7| 6.3
Yolk % | 3;_2_| 27.6/ 30.4! 28.4 295 279 32.9 29.3‘ 31.3) 28.3
2| 31.5] 28.¢| 30.9| 30.|| 32.8| 29.9‘ 336/ 29.7] 3 2l 295
Shell w1 | 53] 5.6 5.3 5.2 4.5 4.8 4.9 5.3 5.(}! 52
zl 5.5| 5.6|‘ 5.1] 5.0|' 4.4 47| 4.7| 3l 4_9| 5.1
| |
Shell 42 || Il.f| 9.9/ 10.9| 9.1 9.3 s.@ll 10.5 8.8 | 10,6, 9.2
21 16l 9.9 11.2) 9.3l o7 9.11 10.5 8.9 0.9/ 9.3
| ‘I | Il | |I | | |
F value : Between hreeds Between scasons Belween eggs in clutch
epe wit, [N 1.1 7.3
alb: wat, 227.5%% 0.2 18, 7%
alb. 9 1.3 0.2 1.3
Yolk wt, 37,84 6. 9% 0.1
Yolk % 1.§% 0.7 1.8
Shell wi, 0.8 3.6 0.3
Shell % 81, gou 12, 8%+ 2.9

The yearly average for albumen weight and percentage was 32.7, 26.6., g
(61.0%, 57.4%.) for the plymouth asd Fayouni respectively.  Highly significant
differences were observed between breeds in albumen weight in cycles of one,
two, three, four and five eggs and albumen percentage of cycles of three,
four, five and six eggs.  While differences in albumen percentage were signis
ficant in the cycles of oné egg only.  Findings reported by Hafez et af, (1955)
showed that the Egyptian breeds laid eggs with relatively Jess albumen than
the foreign breeds. This may be due to the fact that the larger the egy,
the heavier the albumen weight, In the Fayoumi both albumen weight and
percentage of d'fferent positions of eggs in the clutch increaseld with the
increase in clutch length with a slight deviation in the six and soyvan egg laying
cycles, Meanwhile, in the Flymouth Rock eggs, both absolute and relative
albumen weight tended to increase with the increase in clutch Tength until the
four egn laying cycles, then decreased in the five and six ege cycles, and  in.
creased in the seven cgg cyeles,

Egypt. J. Anim. Prod., 14, No. 2 (1974).
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TABLE 4. Seasonal variations in egg weight and its components of 3 eges laying cycele.

Winter ‘ Spring Summer . ] Autumn | Average
Items R e - : = _| : |
Fay. ‘ Ply. ‘ Fay. ‘ Ply. | Fay. | Ply. | Fay. | Ply. Fay. ‘ Ply.
Ege wi 1 48.3 53.6| 48,5 59.4| 451 54,7 463 ‘ 56.9‘ 47.1 57.4
2 7.8 57.6, 47.1| 56.7| 44.6 53.]‘ 44.8° 54.5 46.2‘ 55.4
3 47.4| 57.6| 46.8 42.3 51.2| 45.6] 55.2) 45 4I 45.4] 54.7
Alb.  wt. 1 TR RES 28[]! 36.8 25.9‘ 33.?‘ 26.6 36.1 27.0| 35.6
2ol 276 35.6‘ 27.00 34.6 258 32.9 25.5 32.8 26.6l3 3.8
3 26.7| 35.1] 26.6 33.8 24.1] 31.1| 26.4 33.2| 25.9 331
| | |
Alh. 7 | 513 58.4‘ 57,7, ei.T! 57.5 61,6 57.5 63.3 55.7| Gl
2| 57.6) 61.8 57.4| 61.0 577 61.9| 56.9 60.3 37.7 6.5
3 56,4 60.9 57.5 60.6| 56.9‘ 60.7) 57.8] 60.21 57.3| 60.6
Yolk wt, 1 15_2| I(},ﬁ‘ 15.4) 17.3) 14,9 16.3| 15.1| 1s5.8| 15.2 16.6
2 153 164l 153 17.1 15.0) 16.4| 14.8| 16.8] 15.1 16.8
3 15‘I| l():é‘ 14,8 16.8‘ 14.2) 15,6 14.7! 17.0| 14.7 16.5
Yolk 9% 1 3.5 30,9 31.7| 29.1, 33.0 f29.8| 32.6| 27.7| 32.2| 29.4
2 32,00 28,4 32,4 301 ‘ 33,7 30.9| 33,1 30.9] 32.8830.
3 3.8 28.9 31.9 30.1 33‘5‘ 30.50 32,10 30.8] 32.3 20.1
Shell wt, | 5.4 5.8 R | 5.5] 4.3 4.7 4,6‘ e 4.9 5.2
2 500 56 48 5.0‘ 3.9 3.9 4.5 4.8 4.5 48
3 5.6 5.9 4.9 5.21 4.0 4.5 4.6 4.9 4.8) 5.1
Shell % 1| 1.2 10.7 l()_6‘ 9 2‘ 9.5 86 9.9 89 10.3i 9.3
2 10. 4 9.7 10.2 §.9 8.7 ey 9.9! 8.8‘ 9.8 8.7
2 0.4 Q.7 ]0.2‘ 8.9 8.7 7.3 9,9| 8.8 9.8 8.7
3 1.9, 10.2] 10.7 9.3 9.5 8.9 10.1 8.9 10.5| 9.3
| | | |
F wvalue : Between breeds  Between scasons Bctwéen eggs in clutch
epg wi 295, 4%+ 10. 3%+ 2.4
alb. wi 214, | ** 3.6* 1.6
o 91 1%+ 0.6 0.6
Yolk wt. Q9,3+ 2.8 0.6
o 57.6%% 2.9 1.2
Shell wi, 3.5 = B9 OFs 15, 4%%
o 66, 6%% 36. 3% 11.5%%

Egypt. J. Awim. Prod., 14, No. 2 (1974).
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TABLE 5. Seasonal variations in egg weight and ifs components of 4 cggs laying cyele.

| !
Winter | Spring | Summer ! Autumn | Average
e | | — s fle
Fay. | Ply. | Fay. | Ply. | Fay. | Ply. | Fay. ‘ ply. ‘ Fay, ‘ Piy.
‘ | ‘ ‘ ‘ |
Eee wt. 1| 47.80 60.3| 47.6 57.3 47.6 61.5| 47.9| 50.0| 47.7 s58.2
2| 46.4| s8.5 472 55.5‘ 45.6‘ 56.1| 48.1 49.00 46.9! 45.6
3| 46.8] 38.21 46.3| 54.0| 44.4| s4.4] 48.1| 46.5 463 54 3
4| 46.6 53.7‘ 45.7 54.6, 44.2  56.9( 46.0| 51.5| 45.6‘ 55.8
Alb. wt. 1| 27.3] 37.9 27.5‘ 34.6| 27.9 40.?‘ 27 [ 428.8] 27.6 6.0
2 263 3.6 27.1 33.6 265 357 27.8] 27.4 270 Mo
3| 27,1 36.2| 26.5| 32.5| 253 34.5| v7.4| 282 26.4| 33.4
41 26.7) 3670 25.9] 32.9 25.2| 36.1| 26.1 39.9| 76.0 343
Alb, 3 11 572 62.9/ 57.9 60.4] 8.7 65.2] 577 s7.6 57.8| 61.5
2 55.7‘ 62,6/ 57.41 60.7| 58.1| 63.6] 57.7 55.9 7.75! 60-7
3 ‘ 57.8° 62.2 57,20 60.1 s57.1! 63.3] 571 60.6‘ 55.6| 61.6
41 574 62.6] 56.8/ 60.3 57.0 63.4 56.8] 68.1 37.0| €11
Yolk wt, || 14.90 16.4) 14.9 17.9| 15.1 16.3] 155 16.7] 15.1 16.7
2 1480 16.3| 153 17.2] 14.8 6.0 15.1 17.1 15.0‘ 6.7
3 | 14.5| 16.5 15.0| 16.8 14.8 155 156 14.0 15.1] 16.1
4‘ 14.5 16.4  14.8] 17.0] 14.5 IG.I‘ 14,90 172 14.7 16.6
Yolk ¢ 1 31.3! 27.2! 3|.5‘ 9.8 316/ 26.6 32.3 33.3‘ 3.7 29,2
2 320 2.9 32.4] 309 32.3| 28.5| 3.5 34.9 321 30.6
30 3.0 28.4) 324 311! 333 28040 3205 300 32.3| 20.5
1 ‘ 411 27.9 32.4‘ 3.1, 32.8 28.4 32.5‘ 33.0] 32.3] 30.1
Shell wt. | 5.5 a0 s 5.6‘ 4,6! 5_1| 51 5.6 5.0/ 5.5
21 531 56| 4.8 47 44 45 s, 4.5 4.9 49
3|52 54 48 4 403 4.5‘ 4.5 43 48 43
41 5.4 56 49 47 45 a3l 40 45 4.9‘ 4.9
. . .
shell 2 1113 9‘9| 10.7] 9.8 9.6 8.2 m_e‘ 9.1 106 9.3
2| 13 o6 9.2 85 o6 80 108 o1l 10.5| 9.8
310120 o4l 1041 8.8 9.6 83 104 93 104 90
4| 15| 9.5| 10.8 8.6‘ 102 820 107 86 103§ 8.7
I | | | ' |
F value : Between breeds Between seasons Belween eggs in clutch
Hag wt. 89, 3% 4.3% 5
Alb. wi 80.9%% 5.0%% 0.8
o/ 57.7%% 7, 34w 0.3
Yolk wr. 49 3%# 1.3
5 12.8%= 0.4
Shell wt, 30, 5%k 3.6%
Yo 282, 1% 1,6
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TABLE 6. Seasomal variations in ege weight and ifs components of 5 ezgs laying cyele,
Winter Spring ‘ Sumimer Autumn | Average
Items I | Ao N i
Fay. | Ply. | Fay Ply. ‘ Fay. | Ply. | Fay. [ Ply.
W) RN PR — _ stz
! ‘ ‘
Egg wt. 1| 48.9 54.8| 46.7| 53.6| 47.9, 47.8] — 49.0| 47.7 51,1
2| 48.1| 55.5 56.4| 531.7 43.8| 465 = 50.0/ 45.9| 51,0
3| 46,90 51.1| 46.1 51.9] 47.7 45.5| 49.0| 46.9 48.9
41 47.0) 52.1] 46.1| 51.9| 46,3 46.3] 47.0| 46.0] 48.2
5| 47.5 5"8i 46.1| 52.6| 45.4| 46.0, — 49.0/ 46.1| 49.5
Alb. w11 285 341 26.4 2810 287 28.7] — | 282 27.6 30.8
2| 27.9 34.1| 26.5 32.5| 25.6 282 __ 32.2| 26.5| 31.1
30 27.2) 300 26.4 32.2‘ 27.0| 26.9 — 30,3 26.8 29.2
4 27.21 3L.4| 257 31.3) 26.4| 25.9| .. 26.6/ 26.3 28.7
5 27.3] 31.4 25.9| 31.4 25.61 28.1; = 28.9’ 26.1 29.9
Alb. % 1 583 6310, 56.6] 60.4 58.7| 60.0‘ — 57.50 57.9 60.0
2| 580 6l.4 571 60.5  58.5| 60.7 2.4 57.9| 6l.2
3| s8.1 58,7 5?.3‘ 60.0) s56.7 592 . 61.8‘ 57.4) 59.9
4| 58.00 60.3 56,7 60.4\ 56.9i 59.4) — 56.6| 57.2 9.2
5 ‘ 57.4 60_?| 56.2| 59,7, 6].{)| 61.0/ — 59.0' ss.?i 60. 1
! i
Yolk wt. 1 14,9 153 15.3] 16.0| 152 14.7 — 16.2] 15.2) 15.4
2 1490 159 151 16.2] 140 4.4 — 14.8" 14.7' 15.3
3| 145 161 1500 159 158 #.7] — | 36 152 153
41 1460 159 14.9] 157 14.0 14.0 — 16.2 15.(}‘ 15.2
51 148 153 15.2] 16.0| 14.8 13,9i — 15,90 14,91 15.0
|
Yolk 9 I‘ 30.4 28,0/ 329/ 208 3|.3! 30.90 — 33.0f 31.7| 30.4
20 309 28.6] 32.6 30.2) 32.0 300 __ 29.6| 31.8] 32.3
3 0309 3.6 326 30.6‘ 33.|| 32.3 — 29.8 32.2 31.4
41 312 30.6) 32.8 30.3 33.4| 321 — 34.5 32.5 31.9
5 30.6 29.6 32.9‘ 30.5 32,6 30.1 — 32.5‘ 32.0‘ 30.9
Shell wi, |‘ 5.6/ 5.4 49 5.2‘ 4.6/ 4.3 — 4.6/ 4.9/ 4.9
2 5.4 535 48 500 4.2 39 . 4.0 4.7 4.6
30052 49 47 4o 4| 3.9‘ — | 41 4l 44
4| 51 a8 47 48 45 39 Z 42 47 4.3
5 37 50| 5.0 52 4.9 41 — 4.21 5.1, 4.6
| | ' | | |
Shell o || 1.3 9.9 10.6 9.8 9.5 9.1| — 9.4 10.5 9.5
201t 9.9 104l o4l 95 g4l _ 7.9 103 39
3 1Lop 9.8 102 9.4 10.2| 8.6 — .41 10.5 9.0
41 1090 9.1 10.4 9.3 9.7, 8.5 — 8.9 103 8.9
5 | L9 9.6 10.9] 9.8 10,0 &8 8.6 11 2| 9.2
| \
F value ; Between breeds Betwezn seasons B:tween eggs in clutch
Egg wl. 2.6 1.2 0.1
Alb.  wi. 51.9%% 10, 7% 1.6
9 127.0%* 2.9 2.6
Yolk  wt, 3.8 T. B4 0.5
v 4, g 15, 45 3.6%
Shell  wr. 4.6% 32, 2%% 2.1
9 110, 9= 29, 2%+ 3.2%
Egypt. J. Awim. Prod,, 14, No. 2 (1974).
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TABLE 7. Seasonal variations in egg weight and its components of 6 ege laving cycle,

Winter ‘ Spring Summer Autumn Average
Ttems |

Fay. | Ply. f Fay. | Ply. | Fay. ' Ply. | Fay. | Ply. | Fay. Ply.

Eeg  wt. 1 49.8 50, 0‘ 47, 5| 50.3) 51.0{ 48.0 45.5| — 48.3| 49.3
2 50.3| 51,0 47.1| 47.5| 46.1| 45.8] 44.0| — 47.4| 47.5

3 49.7| 48,0 45.3) 47.4| 44.5| 44.5| 45.0] — 46.4| 46.4

4 47.6) 49.5 43.8‘ 46.91 45.5] 43.0| 44.0, — 45.2| 45.9

5 49.?‘ 50.00 45.4] 46,5 43,0 42,3 44.0 — 46,1 45.5

6| 49.6/ 49,0 45.3 4?.3‘ 46.5| 43.0! 45.0| — 46.7| 45,5

Alb. wt. 1 20.0| 31.2, 28,1 31.1/ 32.3] 19.1] 253/ _— 28.4| 30.3
2 29.8 31.7| 26.9 28,2| 27.8 26.9 23.8 — 27.4| 28.4

3 20,11 29.0 25.6‘ 28.6| 25.9| 25.8 25.1f — 26.7 27.7

4 27.2¢ 30.6| 24.7! 28.u| 25.9| 25.8 24.7 - 25.6] 28.¢

5 29.4/ 30.8' 26.3 28.3 28.0| 25.00 24.5 - 2077 27 ¥

] 28.9‘ 20.4| 25,9 27 9| 24.3) 24.6) 24,6 — 26.8 27.3

Ab. % 1| 582 6.3 sl 6.8 63.3 e0.5| ss.s| — 59.0] 61.5
2 59.2| 62.1| 57.0/ 59.4| 60.5| 58.9! 54.2| — 57.7 6.1

3 58.5] 60.5| 56.5| 60.5| 58.2| 58.0/ 55.7| — 572 57.7

4 57.1) 61.8! 56.3| 61.3] 56.8 39.9| s56.2' 56.6) 61.0

o) 59.3 6l.1 57.9| 60.3] 58.2| 38.1| 53.9 — 57.3| 59.8

G 58,3 62.1| 57.00 61.3] 60.1| 57.8| s54.6] — | 56.0( 60.4

“Yolk wt, | 15.4) 13.5] 14.6| 14.1| 13.8' 14.7 157 — 14,9 14.2
2 15.31 14.3] 15.5| 14.6] 13,2, 14.9] 15.9] - 15.2: 14.7

3 15.4) 14.2 15,3 14,2] 13.4 14.6 15.5, — 14.9; 14,3

4 14.9° 14,0 14.8] 14.00 14.8 14.0| 14.9 14.8| 14.0

5 14.9) 14.5) 14.7; 13.9 13,0 14.2] 14.8 — | i4.5| 14.2

6 15.0) 13.8] 14.9{ 13.9] 13.2] 13.7] 14.9, 14.5| 14.2

Yolk % 1 ‘ 30.9| 27.00 30.7| 28.1, 27.1| 30.7 34.5| — 30.8; 28.6
2 30.5) 28.1) 32.9| 30.8 28.7| 32.7 36.0| — 32.0/ 30.5

3 30.9  29.6| 33.7 29.9| 30.1 34.5‘ 34,5 — 32.3( 30.8

4 31.3] 28.2] 33.7| 30.0| 32.7 32,6 33,9, — 32.9( 30.3

5 30.0| 29.1| 32.4| 29.9] 30.3 33.7 33.6] — 31.6| 30.9

6 30.3| 28.0| 32.8| 29.3] 28.4| 32y 33.1 — 31.5| 33.5

Shell wt. | 5.4 5.3 4.9 5.1 4.9 4.2 4.6| - 5.0f 4.8
2 5.2| 5.0, 4.7, 4.7 4.9 3.8 4.3 — 4.8 4.4

3 5.3 4.8 44| 4.6 52 41| 4.4 — 4.8 4.4

4 25 4.9 4.4 4.1 4.9 3.2 3.4 — 4.8 3.9

5 | 5.3 4.9 44l 4.6 50 3.5 55 — 4.9 4.2

[ T 4.8 4.6[ 4.3 5.3 4.0 5.5| — 5.2 4.4

i | |
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TABLE 7 (Cont)

I |
Winter | Spring ‘ Summer | Autumn . Average
Items  — — T —‘ | = "
Fay. ‘ Ply. ‘ Fay. | Ply. | Fay. ‘ Ply. ‘ Fay. \ Ply. | Fay. \ Ply.
Shell % 1 ‘ 10.9| 'IO.G‘ 10.2‘ 10.2‘ 19.7‘ 8.8| I0.0| — | 10.2| 9.9
2 10.3' 9.9 10,0 9.8 10.7, 8.4 9.8 — ‘ TZ) Ok
3 ‘ 10.6 9.9‘ 19.8 9.8 .I1.7| 9.2| 9.8| == | J0:3 9.3
4 11.6‘ 9.9] 10.0! s.s‘ 10.7. 7.5 9.9 — | 10.5 8.7
5 10.6 9.8 9.8 9.8 1].5‘ 8.3 12.5| — | 1.1 9.3
6 ‘ 11.5i 9.7| 10.2‘ 9‘4‘ L5 9.8 12.3‘ — | 1.4 2.2
F wvalue , Between breeds Between seasons Between eggs in clutch
Fges wit. 0.3 25.0%% 0.5
Alb. wi. 3.8 1218 3. 3%
07 16.1%* 1.6 15.8%%
Yolk wit. 3.3 3.7% 0.7
o 1.9 3.4% 1.4
Shell wt. 20.9 3.4 1.5
26.5 3.4 0.5

The albumen weight and percentage decreased with the advancement of
the position of the egg in the clutch. The dfferences in albumen weight accor-
ding to the position of the egg in clutch were highly significant in the two.
agg laying cycles and significant in the six egg laying cycles (p 0.03). While
differences in albumen percentage between eggs in clutch were highly signi-
ficant in the cyeles of six eggs.

The large amount of the albumen in the fust egg in a clutch is due to
the accumulation if the albuman for a longer time during the pause than the
following eggs. This results in the larg weight of the first egg of the cycle
after the pause.

Also, Romanoft and Romanoff (1949) and Amer (1959) reported that
albumen weight and percentage decreased with the progress of the egg in
the clutch.  On the other hand, Gea et al., 1964) found that the albumen per-
centage did not change with the variation in egg size.  The decrease in both
albumen weight and percentage with the advancement of egg position in
a clutch was more noticeable during the seasons of high egg production than
the seasons of low egg production and more specially in short cyeles than in
long ones. It is also clear from that albumen weight and percentage tended
to increase during winter and spring seasons and to decrease during summer and
autumn seasons m  most cycles. This is attributed to the effect of environ-
mental temperature as reported by Gea et al, (1964). The differences between.
geasons in albumen weight were highly significant in cycles of four, five and’
six egew and significant in cycles of three eggs. While differencels in albumen
percentage between geasons were significant in cycles of four eggs (p. 0.05).-
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275

T OF BEGG LAYING CYCLE ON BGG COMPONENTS

"
&

BIrEC

TABLE 8. Seasonal variation in egg weight and its components of 7 eggs laying cycle.

Average

Ply.

MNnwooSm

enen el ed e e
L in e

Laladlo Bt B 2
[ = ]
44444““

S 0o v oo oo
S e e e w
[ e R Bl —_——
3333”“33

Spring

Hutut e
R B

Winter

Ply.

FEETEnd

Fay.

S 08 8 1 S g
RE¥Resey

e - R R
oS D
AESAS88

Items

LTI

9 o5 00 O 90 00 00

(R R S RS FS ]

PETLLT

i A A A

gesgags

PR

“Shell wit,

—oooCcoS

—— e

—————

1 S L |

comocoasd
==

———

Egypt, J. Anim. Prod., 14, No. 2 (1974).



276 G. KAMAR, M. KHEIRELDIN, M. ALT AND A, DARWISH

Yolk weight and percentage

The white Plymouth Rock eggs had heavier yolk than the Faylumt eggs.
The vyearly average of yolk weight was 1607 g and 14.92g in the
Plymouth Rock and the Fayoumi respectively. However, the Fayoumi eggs-
had higher yolk percentage than the Plymouth Rock. Such yearly averages
were 32.32 and 29.96%, in the Fayoumi and the Plymouth Rock respectively
(Table 1). The differencey between breeds in yolk weight weré highly signi~
ficant in clutches of two and three eges and only significant in cyeles of one
and six cggs (p 0.05). While differences between breeds in yolk percentage
were signficant in the cycles of four and sir eggs highly significant in cycles:
of five eggs (p. 0.01). An it iy well known, the large chicken eggs generally
contained greater absolute amount of yolk and less percentage than small ones,
Amer (1959) and Kamar (1962) reported similar conclusions.

Irrespective of some slight variations, yolk weight for both hreeds increa-
sed with the fincreage in clutch size until 4 and 5 eges lying cycles, Afterwards,
the increase in the length of clutch size decreased volk weight. In general,.
volk weight decreased with the advance of egg position in the cluteh. Mean--
while, the yolk percentage increased with the progress of the ¢gg in clutch
with g slight decrease in the last egg, especially in the long eycles. The large
size of yolk of the first egg in a clutch is due to the long pause. Yolk percen-
tage increase with the progress of the egg in clutch due to the decrease im
albumen and egg weight and the stability of yolk size, The previous trends:
were clear during the periods of high rate of egg production especially im
medium cyeles,

The heaviest yolks in most cycles of both breeds were observed during!
winter and spring with slight exceptions. Whilest the lightest yolks were
alserved during summer. The lighest yolk percentages were chserved during:
cunmer and autmn seasons, and the lowers were during winter and spring.
The=e differences were almost significant. The increase in yolk percentage
during surnmer and autumn scasons may he due to the decrease in albumern
weight during the same seasons.

Shell werght and  percentage

The Fayoumi eggs had shells with an average weight of 482 g while
the Plymouth eggs had  shells with an  average of 483 g The yearly
average shell percentage wag 1041 and 9.02%, in the Fayoumi and the Ply-
wonth respectively (Table 1). The differences between the two breeds i
shell weight were higly gignificant in the cycles of three and six eggs and signi-
ieant in the five egg laying cycles.  Meanwhile, the differemces bethiveen:
breeds in shell percentage were lighly sigmificant in all cycles studied exceptiors
the one ceg laving cycles where the differences were only significant.

The relatively higher shell percentage of the Fayoumi eggs may be attri-
hutted to that Fayoumi is more adapted under Egyptian condition than the
Plymouth and also to the small egg size ol the Fayounh,
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In Plymouth, shell weight of the first egg in the clutch tended to in-
crease with the mcerease o clutch length. Meanwhile, shell weight of other
eggs in the clutch tended to decrease with the increase in clutch fength, Fayo-
umi eggy showed no regular trend. Shell % tended to decrease in the Fayo-
unti and inrcease in the Plymouth with the increase in cluth length.

The general trend Indicated that in two ege laving cycles, the first egg
had heaviest shell weight. In the three or more egg laying cycles, the first
and last eggs had heavier shells than the intervening eggs laying cydles the
first egg had lower shell percentage than ‘the second egg. In longer egy laying.
cycles the first and last eger had higher shell percentage than the in between
eggs.  Significant and highly sgnificant differences in shell weight and per-
centages in almost most of the cycles. The increase in shell weight and
perecentage of the last egg in clutch may be due to the long time spent in the
uterus us always these eggs are laid at the later part of the day. On the other
hand the pause cause the increase in shell weight and percentage of the first egg
in clutch.  As birds become more efficient during the period of the higher
rate of egg production, the previous trends were found to be clear during the
seasons of high ege production than those of low production specially in long
cycles. The highest shell weight and percentage occurred during winter and
the lowest were during the sumnw season. The differences hetween scasons
in shell weight and precenlage were s'gniffcant and highly significant with slight
exceptions. The increase in air temperature during suummer from 70 to 90°F
reduces blood calcium by 25 to 30%, Conrad, 1939), resulting in decreased shell
weight and percentage. Kamar (1962) found that shell weight and percentage:
were decreased during summer and increased during winter. Shell percentage
i the Plymouth was affected by the hot weather in sumimer than the Fayoumi
breed. This may be due to the adaptation of the Fayoumi breed to the local
climatic conditions in Upper Egypt.  Amer (1959) mentioned that the Fayoumi
breed may be characterized by uterine tissues containing more quantities of
the enzyme carbonic anhydrase that is involved in  the classification of
the shell. Thus, we would expect that the plymouth which is less tolerant
would suffer the greatest decrease in the caleium and phosphorus level
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