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WEIGHT CHANGES IN THE REPRODUCTIVE ORGANS OF THE FAYOUMI
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(WITH 5 TABLES)
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SUMMARY

The Fayoumi hens needed more calcium than the RIR hens for the growth of the reproduc-
tive system before sexual maturity. Caleium supplemented diet caused more growth in
active reproductive system than ration devoid in clacium carbonate in both breeds. In
general there ‘was a positive relationship between oviduct weight and egg weight. The
RIR hens showed higher absolute and relative increase in uterine weight both after
sexual maturity and after laying for six months than the Fayoumi hens. Uterus having
egg showed slight increase than others in any other periods of laying cycle. Moreover
it showed higher relative weight mainly due to the decrease 1n magnum and !sthmus
weight, after secreting their materials, and not due to uterine storage materials.

INTRODUCTIOR

Calcium Is very important for laying hens because it represents an important part of egg, that is, the egg
shell.

The deficiency of calcium in diet brings about a pregressive thinning of shell followed by a complete ces-
sation of laying (TAYLOR ET AL., 1962). NEVALAINEN (1969) reported that calcium deficient diet caused egg -shell
weight to decrease progressively from the control level of 5.51 to 1.56 gm on the 9th egg. Dietary calcium de-

) pletion resulted in a progressive decrease in blood and egg shell calcium weight.

In general,the reproductive organs and their component parts exhibited cyclic changes during egg fesmatiea.
In most instances, these changes are associated with functional activity (SMITH ET AL., 1957). The size of the
chicken oviduct varies also according to body size (STURKIE, 1965). BRAGG ET AL. (1971) reported that high tem-
peratures appeared to decrease both shell quality and the amount of 1&5% activity secreted into the egg shell.
SCOTT ET AL. (1976) indicated that particles of calcium carbonate must be sufficlently large and hard to allow
fragments to remain in the gizzard throughout the night, they must be sufficiently soft and of large surface to
allow the gastric acidity to dissolve them at a rate that will release approximately 75 mg of calclum ion per
hr to blood stream.

MATERIAL AND METHODS

Thirty six hens of each of the Fayouml and Rhode Island Red (RIR) were used. Hens of each breed were divi-
ded into three equal groups. All groups were fed ad-libitum on a diet composed of 50% white corn, 20% rice
bran, 10% wheat bran, 20% decroticated cottonseed meal, 0.5% salt, fresh blood was added at alevel where its
protein content represented 10% of the total protein in the rations. Mineral and vitamin mixtures were added
to the rations at levels of 0.4 & 0.1% respectively. The compositicn of the mentioned mixtures were as -follows:

Mineral Mixture (gm/100 Kilcgram corn):

220 dipetassium phosphats, 120 magnesium sulfate, 300 manganese sulfate, 30 iron sulfate, 0.80 copper su-
1fate and 0.18 potassium lodate.

Vitamin Mixture (gm/100 Kilogram corn):

0.4 riboflavin, 1.0 calcium pantothenate, 0.09 menadione, 130 cheline chloride, 1000 U.S.P. units vitamin
A and 100 I.C.U. vitamin D3. The hens groups were differed in calcium carbonate supplemented level as follows:
the first group did not receive, the second and third groups obtained 2 and 6% calcium carbonate, respectively.
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Three studies on the development of the ovary and oviduct wmere done on each group as follows. The first one
month from the beginning of feeding supplementary calcium source, l.e. at 5 months of age, the second after one
month from the beginning of laying and the thrid after 6 months from the beginning of laying. Four of each
Fayoumi and RIR hens from-each group at each stage were welghed and slaughtered. Ovary and oviduct were separa-
ted directly from the hen, weighed and the length of the oviduct was recorded. Then, the latter was divided into
its regions, funnel, magnum, isthums, uterus and vagina. The weight, the length and width of each segment were
recorded.

Eggs were collected daily, welghed, broken, then yolk was separated and weighed. :The sheld with membranes
were washed caerfully to get rid of albumen, dried under room temperature for one day, ‘then- shell weight and
thickness with membranes were recorded. The shell was treated with dilute hydrochloric acid to obtain shell
membrane free, then separated, washed, dired under foom temperature and their weights and thickness were recor-
ded. Albumen weight was calculated by difference.

RESULTS

Table (1) shows ovary, oviduct and uterus average weights before and after sexual maturity as affected by
calcium carbonate supplemented level. Table (2) shows effect of caleium carbonate supplementation-on the weights
of ovary, oviduct and uterus of the Fayoumi and RIR hens after laying for 6 menths. Table (3) indicates the
effect of calcium carbonate supplementation on the weights of oviduct regions of the Fayoumi and RIR ‘hens be-
fore sexual maturity. Table (4) shows the effect of calcium carbonate addition to the ration on the weights of
oviduct regions of Fayoumi and RIR hens after laying for 1 month. Table (5) indicates the effect of calcium
carbonate supplementation on the weights of oviduct regions of the Fayoumi and RIR hens after laying for 6
months.

DISCUSSION

The heaviest ovaries and oviducts were recorded at 2% & &% level In the RIR and Fayoumi hens, respectively
(Table 1). These results suggest that Fayoumi hens need more dietary calcium level than RIR hens for the growth
of the reproductive system.

After one month of first-egg laid, there was an increase in the weight of resting post laying ergans than
before sexual maturity.

Within each group,it was noticed that hens having eggs in the uteri showed a positive relationship between

oviduct weight and egg weight laid from the same hen after é months of laylng except with the Fayoumi hens
which were supplemented with 2% calcium carbonate (Table 2).

The Ovary:

Laying hens in active periods showed a great increase:ln ovary weight as compared with those before sexual
maturity in the two breeds. STURKIE (1965) reported that the increase of ovary weight at sexual maturity is
mainly due to the growth of ova.

The increase differend due to the level of calcium carbonate in diet, the period of laying cycle, age and
breed. In this connection, NEVALAINEN (1969) reported that the ovary weight of calcium deficient birds were
significantly lower.

High individual difference appeared in ovary weight within active-hens, mainly due to egg laying cycle, in
the two breeds and the three treatments. SMITH ET AL. (1957) reported that an abrupt decrease in ovary weight
accompanies ovulation. This decrease approximately 1s equal to the yolk ovulated.

The Oviduct:

The oviduct weight in hens after sexual maturity and egg laving in-active period exhibited great increase
than that before sexual maturity in the two breeds. WILKENS (1915), HALL (1926) & CHAIKOFF ET AL.(1941) reported
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that oviduct weight increased from 22 grams on five months of age before sexual maturity to 78 grams after
sexual maturity in laying Leghorn hens.

Hens fed rations without calcium carbonate and having eggs in uteri showed the lowest increase in oviduct
weight in the two breeds. NEVALAINEN (1969) reported that the oviduct weight of White Leghorn hens fed on cal-
ciun deficient diet were significantly lower than those of laying controls. RIR hens having uteral egg showed
more increase in oviduct weight than Fayoumi hens in each group especlally in the group fed 6% calecium carbo-
nate. This difference may be due to body size, since RIR hens have heavier body than-Fayoumi hens. This result
agrees with that reported by STURKIE (1965).

The Magnum:

In active hens, when the oviduct welight was great, magnum composed the greatest portion of it than 1n in-
active hens in all stages. This result suggests that magnum grows more than any other region of the oviduct
when activated. SMITH ET AL. (1957) reported that magnum is the most active segment and exhibts the highest
cyclic weight changes during egg formation. Magnum weight increased in a greater rate after sexual maturity and
laying by 1 month in active hens than before sexual maturity in the two breeds, but diminished after that at 6
months of laying in many cases.

The Isthmus:

After sexual maturity, isthmus weight in active hens increased than before sexual maturity (Tables 4&5 )
and a great indicidual differences occured due to activity and calecium supplement level. SMITH ET AL. (1957)
reported that in active oviduct, a loss in weight of isthmus is assocliated with the passage of an egg through
this segment. RICHARDSON (1955) added that the isthmus is similar to magnum in that the epithelial cells of
both are observed to accumulate secretory granules in gland cells during interovulatory period. Loss in the
weight of isthmus was noticed to be much greater than the welght of deposited membrane (ROMANOFF and ROMANOFF,
1949).

The Uterus:

Comparing uteri of hens at diffarent periods of egg cycle, it was found that uterus having an egg showed
the greatest weight than that at any other period of egg formation in the two breeds under all feeding treat-
ments. The difference in the weight of uterus in active hens was slight indicating that uterine tissue do not
store secretory materials in contrast to the case of magnum and isthpus. SMITH ET AL. (1957) reported that no
cellular material accumulates in the pre-secretory stages of the uterus. Microinciniration studies {(RICHARDSON,
1955) have shown a marked increase of mineral material in uterus mucosa during active shell formation, and
perhaps this material, with assoclated water, accounts for the observed slight 4ncrease in weight.
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TABLE (1)
Ovary, Oviduct and Uterus Average Weights Before and After Sexual Maturity As Affected
by Calcium Carbonate Supplement. (in grams)
Ca .
Fayoumi hens RIR hens
Carbonate Stage
supplement (%) Ovary Oviduct Uterus Ovary Oviduct Uterus
0% Before S.M 1.6 2.4 0.3 1.4 2.0 0.6
1 month 2.7 a3 0.7 1.8 4.8 1.3
after
2% Before S.M b oy 2.3 0.5 1.9 2.7 0.6
1 month 2.0 3.5 0.9 1.0 4.3 0.8
after
6% Before S.M 2.3 3.0 0.7 1.5 1.3 0.3
1 month 3.5 4.6 1.4 3.0 5.3 1.2
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TABLE (2)
Effect of Calcium Carbonate Supplementation On The Weights of Ovary, Oviduct and Uterus of The Fayoumi
v and RIR Hens After Laying For 6 Months.
. Carbonate Hen  Oviduct  Body Ovary Oviduot Uterus  Egg En hell
supplement activity wt.g. wt.g. wt.ge wt.g. wt.g. wt.g. Thick (m.m)
i (%)

FAYOUMI
- L Egg in uterus 998 28.2 25.0 7.2 47.9 4,02 0.39
2 Egg in uterus 1148 8.0 1%9.0 5.8 43.0 4.00 0.36
0% 3 Active 1168 32.0 31.0 8.0 41.8 4.08 0.33
4 Ipactive 726 4.6 10.0 3.0 40.6 4,17 0.40
5 Egg in uterus 1158 33.0 32.0 10.3 39.0 4.08 0.41
2% 6 Egg in uterus 865 32.0 31.0 9.5 42.1 4,11 0.43
7 Active 974 8.0 18.0 5.6 42,2 4.39 0.45
8 Inactive 1075 7.0 11.0 3.4 43,6 4,73 0.43
6% 92 Egg in uterus 798 21.0 30.0 2.3 39.4 4,22 0.41
10 Egg in uterus 1066 20.0 30,2 10.3 40.0 4.04 0.42
11 Active 1062 29.0 30.0 9.6 44,3 4.85 0.47
12 Active 1048 19.0 36.0 10.4 41.2 4.61 0.46

RIR

1 Active 1514 5.4 14.0 6.0 49.0 4,78 0.41
2 Active 1252 7.0 17.0 .3 47.9 5.45 0.35
0% 3 Inactive 1311 4.0 12.0 4.1 41.7 3.40 0.23
4 Inactive 1252 4.0 8.0 3.0 51.5 5.69 0.32
5 InMand U 1592 23.0 40.0 12.0 45.0 3.54 0.31
2% 6 Egg in uterus 1408 10.0 42,0 18.8 47.0 4.80 0.36
7 Active 1160 39.0 38.0 13.6 46.2 4.63 0.38
8 Active 1360 7.0 22.0 9.3 39.7 3.41 0.33
9 Egg in uterus 1350 36.5 48.0 15.0 55.4 6.04 0.35
10 Egg in uterus 1340 37.5 38.6 16.8 47.3 4.77 0.32
6% 11 Active 1374 8.0 16.0 5.9 48.7 5.80 0.35
12 Active 1590 9.0 18.0 6.0 42,9 4.15 0.38

TABLE (3)

Effect of Calcium Carbonate Supplementation On The Weights of Oviduct Regions of The

' Fayouml and RIR Hens Before Sexual Maturity.

Ca Weights (gram)
. Carbonate Oviduct Funnel Magnum Isthmus Uterus Vagina
supplement (%)
FAYOUMI
0% 2.4 0.3 0.6 0.6 0.3 0.6
2% 2.3 0.3 0.6 0.6 0.5 0.4
6% G 0.5 0.7 0.8 0.7 0.6
RIR

0% 2.0 0.2 0.4 0.5 0.6 0.4
2% 2.8 0.3 0.7 0.6 0.6 0.5
6% 1.3 0.2 0.4 0.3 0.3 0.1
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TABLE (&%)
Effect Of Calcium Carbonate Addition To The Ration On The Welghts OF Oviduct Regions Of The Fayoumi
And RIR Hens After Laying For 1 Month.

g:rbomte i Weight (gram) oviduot
Supplement (%) No.  oviduct Funnel Magnum Isthmus Uterus Vagrina ey
FAYOUMI
i 18.8 0.6 5.2 4.0 5.0 4.0 Egg in magnum
0% 2 3.4 0.4 0.6 0.6 1.0 0.8 Inactive
3 2.6 0.4 0.4 0.6 0.6 0.6 Inactive
4 2.6 0.4 0.6 0.8 0.4 0.4 Inactive
5 33.0 1.0 17.0 3.0 10.0 2.0 Egg in uterus
2% 6 43.0 3.0 18.0 5.0 12.0 5.0 Egg in magnum
7 3.2 0.4 0.6 0.8 0.6 0.8 Inactive
8 3.8 0.4 0.8 1.0 1.0 0.4 Inactive
9 33.0 2.0 11.0 5.0 12.0 3.0 Egg in uterus
10 34,8 2.0 15.4 4.0 10.2 3.0 Egg in magnum
6% 11 5.0 0.4 1.2 1.8 1.4 0.8 Inactive
12 4.2 0.4 0.8 0.6 1.4 1.0 Inactive
RIR
1 14.0 1.0 4.0 2.0 6.0 1.0 Active
2 17.0 14 7.9 1.9 4,3 1.8 Active
0% 3 12.0 1.0 3.8 1.6 4.1 15 Inactive
4 8.0 0.5 2.9 0.6 3.0 1.0 Inactive
5 40.0 3.0 17.0 4.0 12.0 4.0 In uterus & magnum
% é 42.0 1.4 15.8 3.2 18.8 2.8 Egg in uterus
7 38.0 1.7 18.0 3.2 13.6 1.5 Active
8 22.0 1.2 7.5 2.2 9.3 1.8 Active
9 48.0 1.6 25.0 4.4 15.0 2.0 Egg in uterus
6% 10 38.6 2.0 15.4 2.4 16.8 2.0 Egg in uterus
11 16.0 1.5 5.7 1.7 5.9 1.2 Active
12 18.0 1.0 62 2.3 6.0 2.5 Active
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TABLE (5)

Effect Of Cadcium Carbonate Supplementation On The Weights Of Oviduct Regions Of The Fayoumi And RIR
Hens After Laying For 6 Months.

Ca
Carbonate - Oviduct
Supplement (%) e Oviduct Funnel Magnum Isthmus Uterus Vagina Activity

Hen Weight (gram)

FAYOUMI

i 25.0 3.3 9.7 2.4 7.3 2.4  Egg in uterus
0% .2 19.0 1.5 7.4 1.6 5.8 2.7 Egg in uterus

3 31.0 S N 3.2 8.0 2.6  Active

) 10.0 1.4 3.2 1.k 3.0 13 Inactive

5 0. 28 123 3.3 10.3 3.3 Egg In uterus

6 3.0 2.0  13.5 3,1 9.5 2.9  Egg in uterus
2 7 18.0 1.0 8.3 1.8 5.6 1.6  Active

8 11.0 i3 2.8 2.0 3.4 1.5  Inactive

9 30.0 2,8 119 2.9 9.3 3.1 Egg ln uterus

10 30.2 2.9 115 31l w3 2.4 Egg in uterus
-~ 11 30.2 3.0 11.8 3.3 9.6 2.3 Active

12 36.0 1.8 14.9 5.0  10.4 3.9 Active

RIR

1 16.0 1.0 4.0 2.0 6.0 1.0 Active

2 17.0 1.1 7.9 1.9 4.3 1.8 Active
o 3 12.0 1.0 3.8 1.6 4.1 1.5  Inactlve

4 8.0 0.5 2.2 0.6 3.0 1.0 Inactive

5 40.0 3.0 17.0 -4.0 12.0 4.0 In uterus & magnum

6 42.0 1.4 15.8 3.2 18.8 2.8 Egg in uterus
o 7 38.0 1.7 18.0 3.2 13.6 1.5  Active

8 22.0 1.2 7.5 22 9.3 1.8 Active

9 48.0 1.6 25.0 4.4 15.0 2.0 Egg in uterus

10 38.6 2.0 15.4 2.4 16.8 2.0 Egg in uterus
i 11 16.0 1.8 5.7 1.7 5.9 1.2 Active

12 18.0 1.0 6.2 2.3 6.0 2.5  Active
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