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Growth of Male and Female Dokki —4 Chicks
as Influenced by Iodine Additives

M.N. Makled, H. Y. EL- Hammady, and A, M. Osmag*

Animal Production Department, Faculty of Agriculiure,
Agsiut University, Assiut, Egypr.

FO’UR hundieds and fifty one-day old Dokki-4 chicks, were raised,
. ona basal ration till 8 weeks of age. Thereafter they were classified
mio two categories: normally - gapd subnormally - growing chick.
Trial 1 was earried out on the normally-growing chicks which
received one of the following iodine levels in iheir diets: 279, 679.
or 1079 ppb.  Wheress Trial 2 was catried out on the subnormally
growing individuals which received cither 279 or 679 pib iodinse.

Supplyinz the ration with iodine additives to provide 679 ppb
iodine imotoved body weizht and 2ain of normally-growing meales
at 24 wezks of age. However, a level of 279 ppb iodine was suf=
ficlent fo, optimum srowih of normally-growing females till the
fameage, Highiodine contents (1079 PoY) seemed Lo impair growth
of both sexes at certain peviods of growth. Elevating the level of
loding in the diet of subno rmaliy-growing chicks to 579 ppb stimula-
ted growth of females but not of males at 24 weeks of age.

“The iodine requirement was studied over several generations by Wilgus er al.
(1953) and 440 ppb was set as a minimum for the growing chick. Godfrey
et al. (1953) were unable to produce a statistically significant reduction in
chick growth with a diet that contained as little a5 30 bpb iodine. Morcover,
normal body growth was supported by 75 ppb dictary jodine as reported
by Creek et af. (1957). In 1966. The National Research - Council has
suggested 350-400 ppb iodine for optimal growth in chicks,

Because of the apparent differences in iodine requirements reported by
different investigators, it was decided to conduct further studies on the effect
of iodine leve! in the diet on the growth of normally- and subnormally- growing
chicks under local environmental and dietary conditions.

= Department of Obstetric— Gynaccology and AL, Faculty of Veterinary Medicine,
Assiul University.
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Material and Methods

Four hundreds and fifty one-day old Dokki-4 chicks were vaccinated,
wing -banded and weighed. They were maintained in floor brooders and
fed a basal ration for a period of 8 weeks. Thereafter, the birds were classified
into two classes : normally and subnormally -srowing chicks. The average

live body weight of the latter class was more than 100 g below that of the former
one,

Two different feeding trials were carried out with both classes till the
the age of 24 weeks. Triral 1 was set up with these chicks of normal
growth, which were further divided into three groups numbered 1,2
and 3. Group 1 (control) was fed, throughout the expermimental period,
a basal ration contained 279 ppb iodine, whereas groups 2 and 3 were
fed the same basal ration supplemented with iodine additives at the levels of
400 and 800 ppb making a total of 679 and 1079 ppb, respectively. Trial
2 was carried out with the subnormal -growing chicks, which were divided
into two groups : A and B. Group A (control) was fed the same basal
ration of Trial 1, while group B was fed the basal ration supplemented with
0.4 mg iodine per kg ration. The iodine additives were supplied from a
stock Lugol’s solution (5 g elemental iodine -|- 10 g potassium iodide [ 100 mi
distilled water). The rations were mixed with Lugol’s solution weekly to
overcome the problem of iodine unstability, and all groups of chicks were
given free access to water and to their respective diets.

The individual weights of chicks of both trials were taken at b_iweekly
intervals. The averages live body weight of the different groups within each
trial were statistically similar at the begining of the treatment. Two, three

and six male and female chicks from each group at 16,20 and 24 weeks ol

age respectively, were sacrificed and the weight of paired thyroid glands.
were determined The composition of the basal ration used in this invest-
igation was as follows :

Tngredients

Ground corne - - . - - . - k
Wheat bran . - & = « o+ o« - & o« at
Decorticated cottonsced meal . . . - t
Horse beans. N T EEEE

Protelan l
Blood meal - ]
Limestong. = « « = - |
Common salt R RS
WVitamin premix {A4D)* . - - %

e L

Calculated analyses®*™® @ i
Crude protein, % « = - « + « - © 17.56
Metablolizable energy, Keal/kg 2714
C/Pratioc - .+ - - - - - - Gow 154

* Vitamin premix contained 5000 I.U, vir, A and 500 LU, vit. I, /.
s+ Caleulated analyses : values were calculated according to Ewing §1953).

Egypt. J. Anim. Prod., 153, No. 2 {1975)



GROWTH OrF CHICKENS A8 INFLUBNCED BY I0DINE 165

The procedure of Barakat er al (1968) was used for the iodine delermination
in the basal ration. The obtained data were subjected to statistical analyses
including comparisons of means using test as outlined in Snedecor and
Cochran (1967),

Results and Discussion

A summary of the data on average live body weight and gain in both trials
from 8 to 24 weeks of age 1s given in Tables 1 gnd 2. In regard to Trial 1, it
was noticed that the male chicks of group 2 weighed less than their controls
{group 1) at 12 weeks of age. However, they grew similarly from 14 to 20 weeks
but abviously faster than their controls from 22 to 24 weeks of age . In the
meantime, the live body wei ght and gain of males in groups 2 were significantly

2 than in group 1 and 3. As early as 10 weeks of age, the live body weight of
males in group 2 was significantly heavier than that of males in group 3. This
valuable difference prolonged throughout the whole experimental period.
However, mean body weight of the control males was significantiry higher
than that of males in group 3 from 10-to 18-weeks old, thereafter, they grew
and  gained similarly till 24-weeks old (Table 4).

growth period. The requirements appzared to increase at the later stages
of growth (20-24 weeks). Therefore, it may be detected that elevating the
lodine content of the ration up 679 ppb resulted in stimulating the growth
of male chicks at 24-weeks old. The iodine supplementation at the mentioned
level, seemed to increase the activity of thyroid gland at certain ages (20-24
weeks ), which in turn improved the weight gain of chickens. It is likely
probable that the thyroid size negatively correlated with itg activity, since
its weight at the level of 679 ppb was less than that at 279 ppb (p <<0.035) These
findings are in harmony with those of Hixon and Rosner (1957) and Singh er al
(1968), who reported lighter thyroid weights for the idoine supplied chicks
As compared with their controls. Moreover, it seemed reasonable to assume
that the high level of iodine (1979 ppb) deleteciously affected growth in certain

to 24 weeks of age). These results indicated that the level of 679 ppb iodine
Was more proper for growth of malers than both 279 and 1079 ppb levels.
Our findings are in prarctially agreement with those of Muller ef al. (1961) and
Singh e al. (1968) who reported marked decreases in growth rate in chicks
‘which were hyper-orhypo thyroidism.

The means of live bydy weight, gain and thyroid weight of females 1n

the different groups of Trial 1, did not significantly differ from cach others
at 24 weeks of age (Tables 1,3 and 4). However, the live body weight of females
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in group 1 was significantly heavier than that of group 3 froml0 to 20 weeks
of age. Similar differences were also observed between the mean live body
weight of groups 2 and 4 from 12 to 20 weeks of age. These findings support
the previously mentioned assumption that the high level of iodine (1079 ppb)
impaired the growth of chicks at certain stages. Therefore, the iodine level
of 279 ppb appeared to be sufficient for growth of Dokki-4 pullets till 24
weeks age. Ferbes (1932), Holmes et al. (1935) and Grodfrey (1953) were
unable to increase growth rate by iodine supplementations of Holomes ef al.
(1935) and Grodfrey (1953) were unable to increse growth rate by iodine
supplementations of the chick diet. Contrary results were also obtained by
Creek et al. (1957) and Hixon and Rosner (1957).

Concerning Trial 2, the males fed rations containing 679 ppb iodine
grew at nearly similar rafes as those fed a ration containing only 279 ppb
iodine. The iodine additives did not significantly affect the live body weight,
gain or thyroid weight of the subnormally—grown males at 24 weeks of age
(Tables 2,3 and 5) . However, the average body weight of control males
(group A) was significantly higher than that of group B at 10, 12 and 14 weeks
of age. It can be noticed from the same tables that live body weight and
gain of females in group B at 24 weeks were significantly improved when
compared with their controls. The mean weight of thyroid gland of females
(per chick and per 100 g body weight) at the same age was higher in group B
than in group A. Moreover, irregular influnce of iodine level in the diet on
thyroidweight, was found at 16 and 20 weeks of age. It is noteworthy to report
that the beneficial effect of iodine supplements on retarded growth of females
(group B) was not obvious till 20- week of age. A longer period of observation
through more than 24 weeks of age scemed desirable to be assure that the jodine
additives stimulate the retarded growth of female chicks. Further studies
would be suggested to be carriecd out on this point of research.

Consequently, we may come to the following conclusions :

1— Elevating the iodine level in the ration of normally-growing chicks
to guarantee 679 ppb promote the growth of males but not of females at
24-weeks of age.

9 The level of 279 ppb iodine was zzdca;uatc.for growth of Dokki-4
pullets till 24-weeks old.

3 Todine supplementation to the ration of normw aﬁ_\,-'--growing chicks to
provide a level of 1079 ppb iodine adversely affected growth of both male
and female chicks at cretain periods of growth.

4— Tncreasing the iodine content of the ration fed to subnormally-growing

chicks to 1each a level of 679 ppb resulied in inmproving the retarded growth:
of females but not of males at the age of 24 weeks.

Egypt. ]. Anim. Prod., 15, No. 2 (1975)
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TABLE 1. Average live hody weight and gain in Trial 1 (g

|
Group 1 (279 ppb 1) | Croup 2 (679 ppbl,) || Group 3 (1079 ppb1,)

Age in ‘__ SR

weeks ‘ T -
‘ Males Females Males | Females Males Females
!'7— —_—— T
8 341+ 9 ' 3094 6 | 352+ 8 ‘ 3154+ 8| 32947 300+ 6
(34)* (48) ‘ 142y ‘ (34) 52y (45
10 ’ SOSALL | 34 7 | 524011 | 457--10 | 47110 4214+ ¢
(34) (4%) {42) ‘ (34) (52) 49)
12 750416 | 637411 689415 596415 | 654414 362+1p
(34) 48) (42) ‘ (34) (52) {49)
id 938422 V55414 896420 751418 746416 631412
(34) (48) (42) (34) (52) (49
16 1045025 | 842414 | 1075423 88019 | 929417 71613
(34) (48) (42) (34 (52 (49)
18 1280425 | 98517 | 1278426 | 10094-20 1099419 | 871414
{(32) (48) ! (40 (32) {50) (47)
20 1398427 | 1070417 | 14664232 | 11054-23 1322422 10104-17
(32) (46) (40) 32) (50) 47
22 1433424 | 1065430 | 1533431 | 1110-£35 1462-+23 | 1053419
(29) (43) a7 126) (34 (36)
24 1521423 | 1137434 | 1609434 | 1125-41 | 1503428 1085425
(29) (43) 37 (22) (34 (35)
Gain (at 24
weeksy . .| 1178426 834430 | 1257+23 815--48 | 1173--28 779425
(29) 43 (37N 22) (34) 35

* Number of chicks per group
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TABLE 2. Average live body weight apd gain in Trial

2 (2)

weeks

|

Group A (279 ppb 1)

Nales

10

12

14

16

i8

20

22

24

Gais  (at
24 week) .

22213
(13)*

35623
('3)

56426
(13

753423
(13)

947428
(13)

1133428
{a

125031
t)

1408+45
(8)

1508--48
(8)

1296+49
(8)

Femalcs

199 6
(26)

283+ 9
(26)

453-+15
(26)

625420
(26)

772423
(26)

91527
(24)

103729
(24)

11594-40
an

1238440
(1

1039439
(17}

Group B (679 ppb 1)

Males

2024 4
20)

310+ 9
(20)

509412
(20

632417
(20)

874423
(20)

1112424
(18)

12924427
(18)

1399336
(14)

151139
i14)

1311438
(14)

Females

1964 4
(22)

2994 6
(22)

469412
(22)

62512
(22)

794413
(22)

94621
an

1128221
T

125031
amn

134553
an

114934
(17)

+ Number of chicks per groun.
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TASBLE 3. Average thyroid weight in Trials 1 and 2

Thyroid wcight {mg)

.

Age G ’ Males Frmales
{in weeks) *Toup |
-———-——————I—-— — _
] Per chick Per 100 Per chick per 100
| body weicht body weight
S —_—
Trial | J
16 1 111.4 10.3 70.3 8.7
i
|| 2 104.1 | 8.3 67.3 7.8
| 3 727 6.7 68.1 8.9
>y i 1 116.6 7.8 76.3 T
| 2 87.3 I 5.5 123.8 9.7
3 1038.0 T3 99.3 8.9
24 1 112.1 7.9 108.5 9.0
> 847 | 5.5 105.3 | 8.7
! 105.9 | 6.8 84.5 77
_ Trial 2
16 A 107.0 9.7 62.0 7.6
B 72.2 7.8 62.3 7.7
20 L 134.5 10.4 128.8 12.1
131.4 9.9 139.8 1z
24 A 119.5 5.4 67.9 6.2
B J 97.1 | 6.7 | 109.3 ity d
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TABLE 4, Com 1isons of means of different groups in Irial 1

1 values

Charactes Males | Females

X —%,

— — | — — = - —_ - -
KX | %%, | KR %% | XX,
Sy b | 4

Body weight at 8 weeks old .| 0.948 ‘ 1.077 | 1.969 | 0.584 | 1.060 | 1.433
Body weight at 10 weeks old . 1.257 | 2. 349% | 3.718*% | 1.419 1.889 2.676%
Body weight at 12 weeks old .| 2 098% | 4.494* | 1.678 2.222% | 5.132% | 2.244+#
Body weight at 14 wecks old - 1.423 T.171% 1 5.881% | 0.188 6.853% | S e
Body weight at 16 weeks old .| 0 852 ‘ 3.940% | 5.108% | 1.590 3.418% | 4.520%
Bodv weight at 18 weeks old . 0.0350 5.806% | 5.647* | 0.897 ‘ FZ9TE | B00F
Body weight at 20 weeks old .| 1.631 1.932 | 3.479# | 1.207 | 2.464* | 3.301*%
Body weight at 22 weeks old .| 2.539* | 0.863 | 1849 0 983 | 0.338 1.454
Body weight 26 24 weeks old .| 2.146% | 0.495 . 2.4145% 1 0.245 | 1.26% ‘ 0.842
Weight gain 8t 24 weeks. . . .| 2.296% | 0.151 2.370* | 0.1]5 ‘ 1.378 2.072
Thyroid weight at 24 weeks . . .| 3.630%* | 0.665 ‘ 5.888% | 0.260 | 1.791 | 1.368
! i
# P > 0.05

TABLE 5. Comparison of means of different groups in Trial 2

#e2 values

Males (SE—AJ- §u) Fc:nales(is—.gﬁ)

Body weight at 8 weeks old . . . . 1.671 0.597
Body weight at 10 weeks old . . . . 2.179% 1.408
Body weight at 12 weeks old . . . . 2.133% 0.800
Body weight at 14 weeks old . . . . 2.524% 0.004
Body weight at 16 weeksold . . . . 1.893 0.774
Body weight 2t 18 weeks old . . . . 0.549 0.87
Body weight a1 20 weeks old . . . . 1.055 2.468%
Body weight at 22 weeks old . . . . 0.139 1.818
Body weight at 24 weeks old . . . . 0.049 2.154%
Weight gain at 24 weeks - . . . . . 0.248 2.090*
Thyroid weight at 24 weeks . .+ . . . 1.597 2.770%
£« P> 0.05
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