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 §UMMARY

Three experim nts were condicted to investigate the effcct
of Zn, Mn, Cu 211 1, supplements ‘on the development of reproduc-
tive organsanil sexual maturity of Dokki-4 pullets. 1t was detected
in Experiment 1.(+4 Zn, Mn and Cu)and in Experiment Il (+1)>
that the additives did not improve the studied criteriain the norma-
lly-grown chicks. However, ‘in Experiment 1[I the iodine
additives stimulated the reprodutive development of the subnor-

mally-grown pullets and resulted, to some extent, in an earlier
sexual maturity. ol :

= INTRODUCTION _

Any nutritional deficiency, pariiciﬁarly of certain vitamins and mi-
‘nerals may retard both growth and sexual maturity of chicks (BELL and
FREEMAN, 1971). The trace elements are important for increasing the
reproductive activity of poultry. Zin¢, mangariese, - Copper and iodine are
known to be beneficial for stimulating the reproductive development which -
leads to the earliness of sexual maturity. (BLAMBERG, BLACKWOOD, SUP-
PLEE and COMPS 1960 ; KIENHOLZ, TURK, SUNDE and HOEKSTRA
1961 ; TAKINSON, BRADLY, COUCH and QUISENBERRY, 1967 and
UNDERWOOD, 1971), and increasing of egg production (GALLUP and NOR-
RIS, 1939 b; OLOUFA, 195%; SHERBINA, 1962 ; BIRD, O'DELL and
SAVACE, 1963, MITSIK, 1964 ; TURK, 1964 and 1965). In spite of the
markedly important role of these trace elements on reproduction, only few or
rare investigations have been carried out on our local chickens. Therefore, it
was meaningful to conduct three experiments to study the effect of Zn, Mn, Cu
and 1, additives on the reproductive performance and sexual maturity of Dok-
ki-4 pullets. :

P
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244 HAMMADY, MAKLED AND OSMAN

MATERIALS AND METHODS S

were carried out respectively. Chicks of the second category , with average
body weight of 200 grams , were considered ag subnormally grown,

Experiment I : This experiment was carried out with 200 pullets which
were randomly divided into two groups :'A and B (100 pullet each). Group
A (control) received a basal ration containing 12 ppm Zn, 48 ppm Mn and
4.8 ppm Cu. While group B. was fed the same basa] ration, supplemented
with 25 ppm Zn, 25 pPpm Mn and 2.5 Ppm Cu in the forms of Zn S0, 7 H,0,

MnS0..7 H,O and CuSO, 5 H,0.

Experiment IT . This experiment included 131 pullets which were divided
at random into three groups : G, D and E, Group- C (control) received the
same basal ration, containing 279 ppb iodine. Whereas group D and E were

To avoid the problem of iodine unstability, the Lugol's solution was added
and mixed with rations weekly.

Experiment IIT - This experiment was conducted with 79 pullets which
were divided randomly into three groups : F, G and H. Group F (control)
received the same basa] ration used in experiments I and II, while the ration
of groups. G and H were supplemented with 0.4 mg iodine (lugol’s solution)
and 115 mg desiccated thryoid per kg respectively. The amount of thyroid:
tissue provides 400 ppb iodine, since the dry gland contains 0.346%, iodine
(SAUCHELLL, 1969). The composition of the basal ration used in these
experiments is shown in Table I. Pullets of the differnet groups were indivi-
dually weighed every two weeks, ;

At 12, 16, 20 and 24 weeks of age in experiment I and at the latter three
ages in experiments II and II1, variable numbers (2-6) from each group were-
randomly chosen and slaughtered. The reproductive organs, pituitary, adrenals
and paired thyroid glands were removed and weighed. The number and
size of ova and length of the oviduct were taken, The developed follicles.
were divided according to their diameter (BELLARIS, 1964). Before slaugh-
tering the dimensions of comb and wattles were also taken,

Assiut Vet Meq. J Vol 1, No. 1 and 2, 1974,
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TABLE 1 : Composition n?the bisal ration

Ingredient 7

N e e L B R eaie s e e ST e 50
Wheat bran . . . . .« a0 | R P e 24
Decorticated Cottonseed meal . . - .« - - o s e e e e e 10
Horse beans o+ + + = = B oS e h v 5
Protelan . « « <« + - - e T R e e 2
B loodmeal oo s e & A v e e b s s 3
Limestone « « « « « + W =TT T T e o i e e, . 2-5
Common Salt - s . « e v o v v o v v o ¥ oo s i 0.5
Vitamin Premix (A_:—%— 1B e AT ; 0.1
Calculated analyses®*

e Y S T T e s e 17.56

Metabolizable energy, Kcallkg . - « « « « o o ¢ 0 0 o s o o 2714
CIPHATIO . o5 0 v seis ¥k s mimatr M et 154%™

*Vitamin premix contained 5000 LU, vit, A and 500 L.U. vit. D, per gram.
#*Calculated analyses : Values were calculated according to EWING (1963),

At 24 weeks of age, the remainder number of pullets in each group were
moved to laying houses provided with sufficient trap nests. The eggs were
collected and recorded until all pullets reached their sexual maturity. The
age at the first oviposition for every pullet was recorded as a criterion for
determining sexual maturity.

Todine was determined in the ovary and in the basal ration after, BARA-
KAT, SHEHAB and IBRAHIM (1968). Also, their zinc and copper contents
were determined according to TAWTSIN (1968), while their manganese con-
tent was determined after, ALIKAIEV, PETOKHOVA, KHALENOVA and
VIDOVA (1967)

The obtained data were examined by statistical analyses including com-
parisons of means using (t) test as outlined in SNEDECOR and COCHRAN
(1967). The correlation coefficients between body weight and the. studied
criteria in the different groups were also calculated.

Assiut Vet. Med. J., Vol. 1, No. 1 and 2, 1974.




246 HAMMADY, MAKLED AND OSMAN

RESULTS

Ovary : The supplmﬁent_ation of trace elements (Zn + Mn -+ Cu) did
not improve either the ovarian weight or the number of developed follicles
(Tables 2 and 5). —

Enriching the ration of normally growing pullets with iodine additives,
to provide 679 ppb, resulted in a certain inerease in the ovarian weight and
to a decrease in the follicles number at 24 weeks of age. However, a level
of 1079 ppb caused an obvious decrease in the ovary weight and follicles
rumber at 20 weeks of age. The percentage of large follicles (over 9 mm)
at 24 weeks of age was slightly higher at the level of 679 ppb than those
at 279 and 1079 ppb 1, (Table a).

Increasing the iodine level in the ration of ’éubnomlally-growing pullets
to 679 ppb, using Lugol's solution or desiccated thryoid, led to an increase
in the ovary weight especially at 20 weeks of age (Table 4). It can be noticed
from the same table that the addition, in form of thyroid tissue, was more
effective than in the form of Lugol's solution. The follicles number showed
a certain increase at the age of 20 and 24 weeks due to ‘the supplementation
of both iodine sources. Then, it could he summarized that, the level of
679 ppb iodine in the diet had a highly stimulative effect on both ovarian
growth and follicles number of the subnormally-growing pullets than on those
of the normally growing ones.

The concentrations of Zn, Mn and Cu in the ovary of the eontrol group
pullets at the age of 24 weeks were (on dry matter basis) : 9.53, 9.27 and 27.44
ppm, respectively. However, they were 31.15, 1042 and 23.10 Ppm, in the
same order in the treated group. In Experiment, II, the concentrations of
iodine in the ovary at the same age. were 429, 473 and 763 ppb m groups C,
D and E respectively. "While in Experiment IT1, the iodine concentrations in
the ovary at 24 weeks age were 831, 331 and 475 ppb for groups F, G and H
respectively, : |

Oviduct : The data presented in Tables 2 and 5 show that the oviduct
weight and length decreased at 24 weeks of age due to the supplementation
of Zn, Mn and Cu. Also, elevating the iodine level in the ration of normally-
growing pullets to guarantee 679 and 1079 ppb led to a marked decrease in
the weight and length of this reprrbductive-organ'as compared with the control
group at the age of 24 weeks. However, increasing the iodine content of
the ration, fed to subnormally-growing chicks, to 679 ppb by adding Lugol's
solution or desiccated tﬁyrqipil resulted in an obvious increase in the oviduct
length at 20 and 24 weeks of age (Table 5).

Assiut Vet. Med. .J., Vol. 1, No. 1 and 2, 1974.
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Pituitary, adrenals and thyroids weight : The average weight of these
endocrine glands in the control and treated groups show conflicting results
© (Tables 2-4). However, the -adrenals weight in group B increased than its
~control (P < 0.03).

Comb and wattles : A fluctuated trend was obtained due to the effect
of (Zn Mn + Cu) or I, supplements on the growth of comb and wattles
of the normally-growing pullets (Tables 2-4). Supplying the ration with
Lugol's solution or desiccated thyroid to provide a level of 679 ppb had a
‘better developmental effect on comb and wattles of the subnormally-growing
females at 20 and 24 weeks of age.

‘Age at sexual maturity : The results presented in Table 5 show that the
average age of sexual maturity was approximately similar for group A (con-
“trol) and group b (+ Zn, Mn and Cu). However, the commencenient of
laying in group B was at 170-180 days, which was 10-20 days earlier than
the control. o ;

¥

Elevating the iodine content of ‘the rations fed to the normally-growing
pullets from 279 to 679 or 1079 ppb, led to a slightly delaying of sexual
maturity (Table 6). Nevertheless, supplying the rations of subnormally-growing
pullets with Lugol's solution or desiccated thyroid to provide an iodine level
of 679 ppb, had resulted— to some extent in an earlier sexual maturity. 'lThe
pullets had also a narrow range of variation in the age of sexual maturity
as compared with those of the normally-growing. It is noteworthy to men-
tion that the correlation coefficients between body weight and the different
studied criteria in all groups were found to be msignificant.

~ DISCUSSION

~ From the mentioned findings it could be detected that supplying the
diet of the growing female chick with zine, copper and manganese had no
synergetic effect on the development of their reproductive organs till 24
weeks of age, albeit a certain percent of these pullets began to lay 10-20 days
earlier than their controls. It seems that the amounts of these trace elements
which existed in the basal ration (48 ppm Mn, 12 ppm Zn and 4.8 ppm Cu)
were adequate for the development of the reproductive system. These levels
are similar to those recommended by INSKO, LYONS and MARTIN (1938)
and GALLUP and NORRIS (1939 a) (35-60 ppm Mn), ZEIGLER, LEACH
and NORRIS (1938) (15-20 ppm Zn) and HILL and MATRONE '(1961)

Assiut Vel Med. J., Vol. 1, No. 1 and 2, 1974




252 HAMMADY, MAKLED AND OSMAN

and UNDERWOOD (1971) (4-5 ppm Cu). Our results indicated that the Zn
concentration in the ovary of the treated pullets (group B) was 31.2 Ppm versus
95 ppm for their controls. This'may explain the earlier commencement of
laying by a certain percent of the treated pullets, since zinc is involved in the
production and function of gonadotrophic and sex hormones (MILLAR,
FISCHER, ELOCATE, MAWSON, 1960 and UNDERWOOD, 1971).

In spite of increasing the ovarian weight at the level of 679 ppb lodine
in the ration of the normally-growing pullets, it seemed not advisable to
clevate the iodine content in the diet either to 679 or 1079 ppb. These levels
resulted in a decrease in the weight and length of the oviduct at 24 weeks of age,

and delayed- to some extent-the sexual maturity when compared with a level

of 279 ppb. So the latter level may be more appropriate for the develop-
ment of the reproductive system of the nor1na11y~ér0wing pullets till 24 weeks
of age. These results are in partial agreement with those of GODFREY,
CARRICK and QUACKENBUSII (1933) ; CREEK, PARKER, HAUGE,
ANDREWS and CARRICK (1957) and WILGUS, GASSNER, RATTON and
HARSHFIELD (1953) who recommended iodine Tevels for the growing chick
cranging from  300-440 ppb. ‘The . NATIONAL RESEARCH COUNCIL,,
(1966) also suggested the level of 350 ppb iodine in the diet of the chick.

Nevertheless, the iodine additives, specially in the form of desiccated thy-
roid providing a level of 679 ppb in the ration, had more pronounced stimula-
tive effect on the development of the reproductive organs of the subnormally-
growing pullets and shortened the ti merequired to be sexully matured. The
jodine additives here had also a promoting effect on the liver body weight
(Unpublished data). The benifical effects of the iodine additives on the
reproductive system of the subnormally-growing female chicks may be explained
through two means : a) This element may act directly on the ovary and other
reproductive organs ; or h) It may act indirectly hy increasing the activity of
the thyroid gland or promoting the growth of the whole body. A functional
relationship between thyroid and ovary reported by BLANQUET, STOLL,
MARAUD, MAUNIERET and MEYNIEL (1957) and ROCHE, MICHEL
and VOLPERT (1959) whose results indicated a competition between thyroid
and ovary for available iodine. Also, a normal thyroid function is essential for
either growth or normal development of reproductive organs both in male
and female (GLAZNER and SCHAFF NER, 1949 ; PITT-RIVERS and TATA
1959 ; SINGH, REINEKE and RINGER (1968), and UNDERWOOD L8713

Asstut Vet. Med- J., Vol 1, No. 1 and 2, 1974,
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So, it seems reasonable to come o the following conclusions : 1. The
levels of 37 ppm Zn, 73 ppm Mn., 7.3 ppm Cu., and 679 or 1079 ;pf;b I,
were mot better for the development of reproductive system of the normally-
growing Dokki-4 pullets than those of 12 ppm Zn, 48 ppm Mn, 4.8 ppm Cu
and 279 ppb L. 2- Supplying the ration of the subnormally-growing female .
chicks with iodine additives to provide 679 ppb improved the reproductive
development and slightly chortened the time needed to be sexuaily matured.
"~ The Supp]ementatiﬂn was more effective in the form of desiccated thyroid

than in the form of elemental iodine or iodine salts. Therefore, it may he
a point of application since very wide variation exist between the individuals of

the local otrains of chickens, tO supply the rations of the weak individuals
of the batch with iodine. '
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