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THE EFFECT of dietary magnesium level (340; 465; 590 and
840 p.p.m.) on egg production, fertility, hatchability, mortality
and blood picture was studied on $-month-age crossbred laying
hens (Dandarawi x Rhode Island Red). The exper:-
ment extended for 90-day period. Ezg production did not
significantly differ between the level of 340 and the level of
466 p.p.m. However, il was adversely affected at higher
levels.

It was proved that magnesium supplementation signifi-
cantly imereased fertility, Hatchability was not significantly
affected, but it tended to wxeduce at the levels of 590 arnd 849
p.p.m. of Mg,

Minimum mortality was obfained at 466 ppm. of Mg,
However, increasing magnesiom level to 590 or te 840 p.p.m.
greatly increased mortality rate,

The blood pleture indicated a2 relationship between the
dictary Mg content and the RBCs count ; eosinophils percen-
tage; basophils percentage, band cells percentage; Iympho-
cytes percentage; hemoglobin and gamma-globulin fraction of
serum profein. In spite of the higher content of the vitamin
«C» in blood at the level of 465 p.pm., the amoumt of the
vitamin in blood wag not found to he correlated with diefary
Mgz level.

It was concluded that the level of 465 p.p.m. of Mg  is
more proper for the laying hen.

The quantitative requirement for magnesium by laying hens has
not been established. The NRC of the United States of America in
1971 listed the growing chickens requirement as 500 p.p.m. of mag-
nesium, hut gave no estimate of the hen’s requirement,

Halloran et ol. (1961) reported an actual improvement in eg
production in four of five experiments in which up to 485 p.p.m.
of Mg, as MgO, was added to a practical-type diet containing
about 2200 p.p.m. of magnesium. Moreover, Cox and Sell (1967)
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reported that magnesium deficiency in the laying hen caused a de-
crease in egg production, hypomagnesia, reduced feed intake and
-decreaged egg size.

Tt has been reported that the requirement for magnesium by
chickens is influenced by different factors such as environmental
temperature (Kohne and Jones, 1975); breed (MeGillivray and
Smidt, 1975); dietary phosphorus level (Edwards ef al., 1961) ;
dietary calcinm level (Cox and Sell, 1967) : antibiotic supplementa-
tions (Keene and Combs, 1962) and others.

The marked decrease in shell weight and shell magnesium re-
ported by Cox and Sell (1967) as a result of feeding low Mg rations
is of interest since it was stated by Christensen et al. (1964) that
the chick embryo utilizes shell Mg during development,

There appears to be a need for information concerning the
dietary Mg level for a high rate of egg production and hatchability
of eges. Therefore, the studies reported in this paper were con-
ducted to determine how magnesium levels of the diet influenced
the egg production, mortality, fertility, hatchability and blcod pie-
ture of the laying hen.

Material and Methods

This research was carried out at Animal Production Depart-
ment, Faculty of Agriculture, Asgsiut University, using a total num-
ber of one hundred and sixty crossbred hens of 9-months age
(Dandarawi > Rhode Island Red) and 18 purebred cooks of one-
year age (Rhode Island Red).

The birds were randomly agsigned to four groups (cach of 40
males + 4 males). The first group was considered as control and
was fed the basal diet (Table 1) which contains 340 p.p.m. of mag-
nesium as determined by the method of Lebedef and Oosovich
(1969). The other three groups were fed the basal diel supplement-
ed with 125; 250 or 500 p.p.m. of magnesium; respectively. Thus
the treatments contained 340, 465, 590 and 840 mg total magnes-
jum/kg diet. Magnesium was supplied in the form of magnesium
oxide (MgQ). The birds were maintained on their dietary treat-
ments for 90 days during which food and water were provided
ad libitum.
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TABLE 1. Composition of the basal diet.

; Iagredient %
Yellow corn 49,
‘Whest bran i4
Jocerticated cottonseced maal 10
Rice bran L5
Meat meal 3
Blood meal 2
Yeast 1
LimepLoneg 5.4
Common salt 0.5
Vitanin promixm O.1

Calculated average compusition:EE

Metsbolizable energy, Kcal/kg 2430
ride protein, & 16,32
¢ / F ratio L48.9

& Vitamin presiz contelioed: 99 ma bterramyein, 2200 1.U. Vit. & ,
386 1.C.U. Yig, DS' ond 2 meg Yite Byoe

=i Caloulated sveraze compositicn: values were calculatsd sccording
to BrC (L971).

Records ware maintained on egg production and mortality during
the experimental period. Rate of laying was measured by percen-
tage hen-day production.

Ten-day collection of set eggs were incubated at 3; 5; 7; 9
and 11 weeks of the experiment and both fertility and hatchability
estimates were estimated.

At the end of the 90-day period, the birds were starved for 12
hr ,after which final weights were taken, and bloed samples
were collected from the wing vein. In blood samples, the following
parameters were measured : red blood cells’ count (REBCs), white
bleod cells count (WBCg) and thrombocytes by the method of Kod-
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riavtsov et al. (1969); haemoglobin using Sahli’s haemometer ;
haematocrit value by the method of Wintrob (Shalm ef al., 1975) ;
WEBSs' differential count by Meander’s method (Coles, 1967) ; per-
cent of total proteins in blood serum by the method of Antonov
and Elinov (1971): percent of different serum protein fractions
through paper electrophoretic analysis according to the method of
King and Wooton (1959) ; and vitamin “C” in the blood by the me-
thod of Roe and Kufther (1943).

The statistical analysis was done applying the methods of
Snedecor and Cochran (1967) and Duncan (1955),

Results and Discussion
Egg production

The analysis of variance showed that magnesivm level signifi-
cantly affected both laying rate percentage based on hen-day pro-
duction and number of eggs laid by bird overall the 90-day period
(Table 2). Egg production was better at the levels of 340 and 465
p.p.m. of Mg, but it was adversely affected at higher levels of Mg
(580 and 840 p.p.m.). Our findings are in agreement with those of
Hajj and Sell (1968), who found that the addition of Mg to the
ration to a certain level (375 p.p.m.) improved hen-day egg produc-
tion. Besides, the results of Adams ef al. (1975) are in partial agree-
ment with our resulls. They reported that the high levels of mag-
resium sulfate in drinking water significantly depressed hen aay
production. Nevertheless, Cox and Sell (1267) stated that under a
Mg deficient regimen the hen attempted to maintain productivity
and other body funetions by drawing upon mobilizahle Mg reserves,
but the bone and other Mg reserves were not sufficient for hens
fed low Mg rations to mairtain egg production for more than ap-
proxzimately one week.

Fertility and hatchability

It was proved that magnesium supplementations significantly
inereased fertility, however, hatchability was not signifizantly af-
fected, hut it tended to reduce at the lavels of 539 and %40 p.pan.
of Mg (Table 2). According to Hajj and Sell (1968), the maximum
Mg requirements of the laying hen were : 155 p.p.m. to maintain
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egg production, 275 p.p.m. to maintain a high rate of production
and hatchability and 375 p.p.m. to maintain egg production, hatch-
ability and egg weight. Therefore, it may be concluded from our
findings and from those of Hajj and Sell that the Mg content of
the basal diel (340 p.p.m.) was adequate for egg production and
hatchability, but not for fertility. The level of 465 p.p.m. of Mg
was more suitable for fertility. Bajpai and Brown (1964) reported
that the fertility obtained with turkey semen diluted in monosod-
ium glutamate sclution containing magnesium chloride was sig-
nificantly higher than the fertility obtained with semen diluted in
monosodium glutamate, but no significant differences were obgery-
ed in the hatchability of fertilized eggs.

Mortality

The maximum dietary Mg concentration that produced the
minimal value of mortality was 465 p.p.m., while the highest mor-
tality of 30% ocecurred in birds on the 840 p.p.m. Mg (Table 2).
Mortality is a senmsitive indicator of both deficiency and toxicity.
Therefore, it seems that the level of 465 p.p.m. of Mg is more suit-
-able for liveability than either lower level (340 p.p.m.) or higher

TABLE 2. Effect of the level of dietary magnesium on egg
production, fertility, hatchability and mortality,

Groups
Criteris
I iI 112 iv

Final live body weight(gm) 1361 1412 1347 1321
Egg production {egge/bird/

90-day period)® 332 30.3% 26.3° 28,2"°
Laying rate, $% 36.4%  33.6°® 28,8  3p.4be
Pertility, £* 57.8°  73,1° 71.6% 67,0
Hatchebility , % 67.1"L sa.s‘ 60.6“ 59.4"
‘Morteliiy, % - 12.5 5 20 30

= The analyple of veriance showed a significant effect of irsstment
at 5% levsl.

fesb,c)any two means not having the ssme letter are significantly
different at 5% lLevel,
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levels (590, and 840 p.p.m.). In harmony with our findings, Har-
land ef al. (1974) working on young Japanese guail found that the
mortality rate was 679%; 149, and 429 at 200; 250 and 2060 p.p.m.;
respectively.

Blood picture

The blood picture indicated a relationship between the Mg con-
tent in the feed and the RBCs count; eosinophils percentage, baso-
phils percentage, band cells percentage; lymphocytes percentage ;
hemoglobin and gamma globulin fraction of serum protein (Table
3). RBCs number; hemoglobin, lymphoeytes percentage, and gam-
ma globulin percentage were significantly higher at 465 p.p.m. of
Mg than at 340; 590 or 840 p.p.m. (Table 3).

TABLE 3. Effect of the level of dietary magnesium on blood

picture,
Crateria it o
I It 4133 vy _

RBE%(10°/0m”} 3,012 5,118 2,897  2,56%°
WBC (10°/cw’) 81.68% 42,228 39,45°  a0,18%
rhrombocytes (10°/en”) 70,51% 70.15% cB.7/%  70.42%
Homeglobis®, ne® 415" 90312 8,95° 9.16°
Hemavoorat value 31.8% 31.6% 31,5* 5L.5°
WBCs' difrerential couumss &

Eosimephila,” % 5,3°° 5% 7.2 5.2%

Besophils, ™% 0.8° 0,5° 1.6% 1,48

Band colls,® % 1.6° 0.7° 3.1® 245

‘Weutrephils, % 24,0 25,2% 23,5%  23.6%

Hanocytes, % 6.1" 9477 Be?® 67>

smphecytes™, % 62 AP 6o 59,87  58.9°
Patpl Gerum PLOTEIR, EAR 5,52% B 42% a,50% T
ABbumim im bleod serim B, 458" 50,36% 36,28%  35.44%
Alpha globulin i bleed sermgl?.}&a 13,32% 19,32%  16.10%
Beca glebulin " ° ® £16.58" 1&.80: 13,722 1m.es®
Gumpe gledulds % - " g3L.52" 39052 0.78*  z2.e2%
“ivsmie O in bloed, mefe 1,95% 2,08 L L1.89%

3 wrag of verisace showed e slpnifficent ernscy of

b oat 5% hewal,

mr (8, by G} ANy bwo moEns Lo heying ths same Lollel aze
slgnsricsyiliy dafisvent &t DR LEVELs
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The level of vitamin "C” in the fowl blood varies from 1.92 to
9.56 mg % under normal physiological conditions (Kedriavtsov e
al., 1969). Therefore, it can be said that the vitamin "C” amount
in blood was normal at 340-465 p.p.m. of dietary Mg, but supnor-
mal at the higher levels (Table 3). However, it tended to increase
at 465 popom, level

7t mey be assumed that the increase in both lymphoeyles and
zamma globulin fraction of serum protein at the level of 465 p.p.m.
Mg were responsible for the least percentage of mortality (Table 2),
cince these elements have a relationship with the immunclogical
power of the bird. This assumption may be confirmed by the find-
ing of a higher amount of vitamin “0" in blood at the level of 465
p.pam, Mg (Table 3). In 1975, Harland et al. reported increased
mortality and reduced hemogiobin and hematoerit values due to
dietary Mg deficiency.

According to our data the Mg requirement of the laying hen
were : 340 p.pm. to maintain a better rate of egg production,
and 465 p.p.m. to maintain a better rste of egg production, fertil-
ity, hatchability, liveability and blaod picture.

The adverse offect of high levels of Mg in this experiment may
Le due to the foct that the escess amounts of distary Mg deerease
the availability of other minerals such ag zine (Lease and Williams,
1967) and manganese {(Woorpel and Ralloun, 1964). Tt was not
clear for us why the adverse effects chiained at the higher two
levels of Mg, were more prenovnced at 590 than at 240 p.p.m.

Based on the above mentioned, 465 p.p.m. of Mg may be con-
sidered more proper to meet the laying hen's reguirement under
the conditions of this experiment.
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