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THE EFFECT OF CROSSING ON THE
PRODUCTVITY OF DUCKS

II1.—O0N rGG PRODUCTION
By
A, Mostaceer, G. A. R. Kamar anp N.E. Gorer

This work was oarried out cn two pur bred groups of ducks Pekin and
Khaki-Camphbell and their two reciprocal cro:ses during the seasons
1965-1667, Hegg weight and number were studied in the four groups
of dncks using a total of 78 ducks. The egg ecomponents, (Yolk waight
and percentage, albumen wieght and percentagz, shell weight and
percentage and shell thickness) were alse sindied using 400
hundred eggs, repregenting the four groups. The maia results arrived:
at in the study were as follows: . ’

1, The Pekin breed reached sexual maturity at tha latest pga (208.31
days) and the K breed was the earliest (151,31 days). The crosshred
roached sexual maturity almost in the mid peint between the purebred
{1'74.88 days for KP and 179.38 days for PK) and the differences bet-
ween the 2 reciproeal crogses were insignificant.

2. The number of eggs produced by P was the Iowest among the
groups studied (41.0 ogg) and Khaki-Campbell produoed the highest
{71.5 eggs). The production of the crossbrede was between the 2

parshreds, :

3. The average weight of egg for Pokin was the highest {70.24 grams)
and for Khaki-Campbell was the lowest (58.58 grama), The egg
woeight of crossbreds was in between these two figures.

4, The albumen wichgt was higher in P eggs than in K (37.95 ve.
34.13 grams), The two reciprocal crosses showed almost the ssme
albumen weight (36.51 and 35.53 grams for KF and FK).

5. The yolk weight was higher in P eggs than in K {28.88 ve. 18.80:
grams). 'The two crosses were in between the values of their parental
breeds {24.34 grams for KP and 22.08 grame for PK).

6. The shell woight was higher in P and KP PK than in K an¢ PK
{6.33, 6.37, 5,36 w:.. 5.63 grama for P, KP, PK and K respectively).

7. The shell thickness was 347, .395, .366 and .338 millimeter for

P, KP, PK and K respectiveiy.

The increasing of egg number of duekais of major importancs to duck raisers
as it is the pathway for increasing fecundity and number of ducks raised for
mest production. In this work, and a‘tempt was done to study egg pro-
duction characters of crosses between meat and egg producings breeds of
ducks. Dahnovskii (1961) working on orosses befween Pekin and Ukrianian
White, Ukrianian Grey, and Horn et al (1952) working on crosses between
Muscovy and Hungarian White found that crossbred ducklings matured
earlier than both purebred parents. Pop and Georgescu (1964) found the
average ogg production of the crosshreds between Pekin and Khaki-Campbell
in the first years to be 104.6 and 103.5 respectively, and those were higher
than the produstion of both parents. Stasko and Mardiak (1963} found
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that egg Production was lower for the Pekin breed than the Khaki-Camphell
and the reciprocal crosses, and thess prodassd almost the same number of
oggs as did the Khaki-Campbell. Sommerfeld (1965), found that birds
hatching in April and May laid more egzs tha1 thoss hatched later in June.
The average egg weight in ducks is effasted by the date of hatch. Birda
hatching in April to June laid heavier eggs than those hatching in Dacember,
Sommerfeld(1965), :

Materials and Mothods

On Dscember 1965 thy following matings were done using 15 drakes
and 50 dusks in each: pure Pekin (P), Khaki-Campbell males X Pekin
females (KP), Pekin males X Khaki-Campbell females (PK) and pure Khaki-
Campbell (K). The hatched daskling: ware reared in floor brooder till the
twelfth weeks of age. When they were transferred to the houses of adult ducks,
Mature birds wers given a ration consisting of 259, eorn, 259, rice bran,
10% wheat, 59, broad beans, 25%, wheat bran, 109, cotton seed meal. The
ration of the ducklings consisted of 25% corn, 259, rice bran, 109, wheat,
10%, broad beans, 25%, wheat bran, 5% cotton seed meal. Both rations
were supplemented with 1.59%, lime stone, 1%sodium cloride, 0.1%, Ter-
ramyein, 0.29, Vitamin A+D, and 3%, skim milk or fish meal, The mash
was mixed with skim milk when offered to the ducklings at the brooding stage.
Green fodder was supplied as Egyptian clover in winter and green corn leaves
in Summer. The numbers of ducks usad for studying age ab sexual maturity,
egg production and egg weight were 19 P, 19 K, 19 PK and 21 KP. Thess
ducks come out of tha 3 hatohas that o3urred during April 1966. Ducks
were bedded in cages mwntil 9 O’Closk in the morning when eggs were cool-
lected and recarded. This was done till the age of 300 days, Bgzs were
weighed at the same day of laying to the nearest gram. One hundred eggs
out of each group was usxd to study the eg2 component. Kach egg was
weighed then broken to test its components by the same method used by
Hafez et al (1955). Yolks were freed from aloumen and chaliza and weighed.
Shells were cleared to remove the remains of albumen then weighed  with
the two shell membranes. The weight of allunen was ealsulated by difference.
Shell thickness was measured to the noarest .01 millimeter, Analysis of
variance was done to that the diffsrancas in ths roguls,

Resultes and Discussicn

Sexual Maturity :

The attainment of sexual maturity occurs at a certain age when body
weight reaches a certain threshold which varies from one broed to another.
The age at sexual maturity for the groups of dusks stulied are shown in
Table (1). It is obssrved that the Pekin group reashed sexunal maturity
at the latest age among all the groups, The K group was the earliest in this
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respect, while the crossbreds were intermediate between the two purebred
groups. Mostageer and Kamar (1962} found in chickens that the erossbreds
were intermediate in age at sexual maturity between the two parental breeds.
King and Henderson (1954) obssrved no maternal effeot in sexusl maturity
of chickens, There was no significant difference between the 2 resiprocal
crosshred groups, but a highly sigoificant difference was ohserved between
the purebred groups.

Egy Number

The egg yield per bird was caloulated from the first egg till the 300th day
.of age. The P gave the lowest production (41.0 eggs) while the highest yield
was attained by the K (71.5 eggs). The croasbreds gave prodaction in bet-
ween the two purebreds, although K P had a higher production compared
to its reciprocal oross. However, this difference proved to be insignificatn
Egg production index as measured from the first egg till & fixed age is very
liable to be affected by sexual maturity. Thus the foregoing results may
be due to the resbriction of the producsion period till a cartain age, so that
the birds laying earlier had 2 higher apport unity to lay more. The produe-
tion percentage may then show the other side of the picture. This ocriterion
{i.e. the production percentags) showed that the K P ranked the first followed
by K, KP and P, (53.27%, 43.08, 46.09%, and 43.76% respectivly.

TABLYE 1.—Egs PRODUCIIDN CHARATCEILITICS

|

I Average ‘Average ! . Bgg Aversge s

Breeds ags ab body wi. numhoer Production wt. of of egp
and Baxual &t sexual 1o 300 epg till roduced

Crosses maturity maturity days peroent* 300 qays . (k)

{days) (kg) of age {prams) E
P 206.31 2.320 41.8 43.78 . 70,24 2.880
KP 174.98 | 1.953 66.6 | 53.27 | 66.80 | 4.449
PX 179.38 1,866. . 56.6 46,09 61,66 3.428
K 151.81 | 1.572 | 7.5 | 48.08 | 58.55 | 4.186

* Namber of ogg lafd 4]l 300 days.

The production inberval in days.
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TABLE 2.—F. VALUEE POR EGG PRODUCTION CHARACTRRS

Sooros of varancs | ar. |00 tomenl| vt | g | e
Brror . ... . ... 72 - — — —
Between hatches . . . 2 6.25%% | 2. 39 NS 1.4 N8 | 16.44%%
Within hatches . ., ., .| & — - — —

" a) Between P & K _
" mothers . . . , . 1 ] 45.19%F | g 45 B, 78%% | 8B4 48%%

Between P & KP o

mothers . . ., . 1 75, 65H* 17, 93%#* 43, 42%% 13, p2%*
Between K & PK| ' - -
mothers . . . . . 1 | 18.49%* { (08NS 4.22%% | 14 80**

) Between purebreds| 1 §.32%* | 2. 71 N§ 5,63* 25, 89**
and ecross breds

Between purchreds| 1 [127.60%% | 24.40%% | 43.11%% | 40,674

Between crosshreds| 1 2.32N8 | .29N§ 3,33 NS | 46.25%*

* Bignlficont {at 5% level).
*» Highly significant (at 19 level),
NS : Not significant.

Egg Weight .

Comparing the average egg weight in the four groups of birds, it was-
found that the highest average was that of the P while the lowest was chas
of the K with the two crossbreds in between (Table 1), Habalina (1963)
found that crosses in chickens had intermediato egg weight between their
parental breds, A clear maternal effect is shown befween the two reciprocal
crosses. Similar results were obgerved by Mostagesr (1958) in chicken.
However, King and Brunkner (1953) suggested that sex linkage is a fagtor
in the inheritance of egg weight in chickens. While Robert et al (1952)
inferred that egg weight in chickens is ifluenced by several genes without
dominance, and males are equal in determining egg weight and found ne
evidence of gex linked genes. )
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Egg Components :

Table(3) shows the mean woights of the 8gg coraponents with their per-.
centage, and the shell thickness, Significant differences between the two-
purebred groups were observed in all the egg components and shell thikness,
indicating distinct breed differences ,but mo significant differences were ob--
served between the reciprocal crosses (Table 4).

The mean weights of the albumen for the reciprocal crosses were inter-
mediate between those of the two purebred groups and higher than the mean
albumen weight of the K. The percentage of albumen mn P K was higher
than in K P, this last value was the lowest among the breeds and erosses.

studied. A maternal effect may be observed with regard to the two reci-.
procal crosses. It may be worth noting here that most of the maternal.
influence observed in egg size iy manifosted in the weights of the egg white..

The yolk weight was higher in P than in K, which had the lowest value.
The yolk weight of the crosses was in between the values of their parental
broeds with a clear maternal effect. The same trend is noticed also in yolk:
Percentage.

The shell weight was significantly higher in P than K, and in KP than
in PK. The porcentage of shell was highest in KP followed by K, PK and P.

The shell thickness, one of the Important characters in the egg producing-
strains, was significantly higher inKP than in the reciprocacl crasbreds, The
differences between the two purebred groups proved to be insignificant
(Table 4). The two crosses showed kigher shell thickness than both the
parental groups, Trail (1963) found in chickens that shell thickness for:
crosses were significantly higher than the purebreds, While Mostageer
(1958}, observed that the thickness of shells of the crossbreds were infer.
mediate between the parental breeds and patertal effect was also clear in the-
Rhode Island Red Fayoumi crosses.

TABLE 3.—AVERAGE WEIGHT AND PERUENTAGE OF BGG COMPONENTS

Breeds Eag Albumen Yolk Shell Shell
and weight welilght A(I,;,) : weioght Yg = wei;ht SE/e” thickness
oroeses | {grams) | (grama) ) {grams} % {grsms) % [(1/E00mm)-
) - 70,16 37.95 | 54,1 25.88 | 36.8 6.33 9.1 ] 384.7

E.P. 66.82 | 36.51 | 53.9 | 24.34 | 36.4 8.37 | 9.7 39.6
P.K. 63.57 | 35.53 | 55.9 | 22.08 | 84.7 5.96 | 9.4 36.6.

K 59.66 | 34,183 . 57.3 | 19.80 | 33.9 5.63 | 9.5 | 33.8
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TABLE 4.—¥. vALURS FOR EGG COMPONENTS

Souce of varisnee | @ | AT | SR SR | adkaees
Between purcbreds and
crosghreds. . . . . . 1 0,30 NS | 0.34 NS | 11.93%% | 195, 17%*
‘Botween the 2 purebreds| 1 | 27.60%% 1988.59%+ | 48 60%* | b 99¥
Botween the 2 crossbreds| 1 0.56 NS | 21.38%+* 26, 95%* B, Ok*
Brior . . ... . .. 396 — — — —

* Significant (at 8% level):
** iphly signifieant {at 19 level):
N3 : Not significant:

Practical Application

From the practical point of view ; the results of this study, with respeot
to using ducks for mest production, ecould be presenfed in a diffsrent manner,
by comparing thelive weight mass of ducklingsto be marketed at the twelfth
week of age from each of the four groups studied, and the costs of its produo-
tion, This will not be attempted for egg produstien since the effictency of
feed utilization was not caleulated in this respect. '

Let us sgsume that we rear 100ducks of each of the four matings studied.
‘The results obtained in this study indicate that we a¥e to expeot to set for
inonbation 26 eggs in each of the two matings P and KP and 48 eggsin both
X and PK matings daily, According to percentages of hatchability obtained
in this study the numbers of ducklings expected ! o hatch will be 13,34, 14,37,
‘94,95 and 23.04 for P, KP, PK and K respectively. The numbers of duclk-
lings alive at the age of twelve weeks, using the actual figures of
mortality rate observed in the present work ate expected to be 10.54,
10.06, 17.47 and 1590 for the four breeds and crosses with the abo-
ve mentioned respective order. Multiplying these figures by the coresp-
ondnip average weight of ducklings at twelve weeks of age we get the
actual mass of weight produced for marketing. This will bo 20.39 kgs for
P, 18.02 for KT, 30.94 kga for PK and 21.72 kgs for K. The toal marke-
ting weight proudeed is shown to he the highest for the PK orosshreds. If
we assume the price of the Kilogram of live weight to be 25 paisters, the
price (in piasters) of the amount of live weight produced will be 510; 450,
73 and 543 for P,KP, PK and X respectively. The actual amount of food
congumed by the birds to produge the above mentioned weights are 91.66
kgs for P, 91.87 kgs for KP, 151.78 for PK and 60.40 kgs for K. The pri-
ces {in piasters) of these amounts of food for thess breeds and crossin the
same respective order (assuming that the kilogram of the ducks ration costs
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3.5 (piasters) willbe 321, 320, 531 and 211. Thus the differences (in piasters}
between the prices of the ducks producsd at twelve weeks of age and the
price of the food consumed till that age are 189, 130, 242 and 332 for P.KP,
PK and K respectively. The K breed ranked the first followed by the PK,

For the small private farms it may then be advisable to use the pure
K ratherthan the crosges, the aim being the highest gain. Inthe big Govern-
mental farms, however, the mass of ducklings produced for marketing, and
nob the net income, is the first goal sought. The PK crosses scems then to
be the ideal one; since, compared to the pure K, the same number of mothers
will produce more live weights for marketing of the c¢ross bred ducklings
than it will give if producing puxe K (in fact 150%, more).
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