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Abstract: One hundred and twenty and twenty four males Golden
Montazah of 10 weeks old were divided randomly into four equal groups
with 3 replicats of 10 females and 2 males each . layer diet were
supplemented with dietary potassium iodide (KI) at levels of 0.0,100,200
and 300 PPM . Productive traits , egg quality , hatching traits and immune
response to New Castle disease virus (NDV) were determined.

Results indicated that , supplememtations diets with (K1) at level of 200
PPM improved significantly (P<0.05) egg number , egg mass, egg
production rate , feed conversion and immunity compared to the other
groups .

Applying level of 300 PPM improved egg number , egg mass , egg
production rate and feed conversion compared to control ( 0.0) and level of
100 PPM ( K1) increased significantly egg weight, hatchability percentage
only as compared to all other treatments . Addition of ( KI) at any level had
no effect on feed consumption , shell weigh %, egg quality and shell qualit .

There was a positive correlation between iodide levels and the
concentration of some minerals such as potassium in performance and
immune response.

INTRODUCTION

Many attempts have been (ndertaken in order to improve the
utilization of diet nutrients by adding dietary supplementation of several
growth feed additives from different sources ( El- Gendi etal ., 1994 |
Ibrahim etal ., 1998 and Abdel - Azeem , 2002 ) .

lodine is considered as a trace mineral, which is essentially required
for birds in small amounts for normal production and metabolic function.
lodine has important effect on thyroid gland. Thyroid gland consumes about
70 to 100 UG of iodine per day for hormone synthesis. Any deficit from the
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iodine in dietary intake can be convered by re-utilizing the iodine released
up on degradation of the hormones. (Sturkie, 1986).

Jiang et al, (1996) observed significantly lower egg production
towards the end of experimental period (16 weeks) in hens which were fed
with high iodine supplements, while, Licho vnikova e al, (2003) found that
the greater iodine content (3.5 mg / Kg diet) in the diet of ISA Brown laying
hens at diet 52-weeks experiment impaired the egg production, egg weight
and the feed intake to egg mass ratio, while, had significant (P<0.05)
negative effects on Haugh units, Yolk index and egg shell weight.

Hamdy and Abd EL-Latif (1999) found that supplementing drinking
water with K1 at levels of 300 and 600 PPM for Japanese quail hens
improved (P=0.05) age of sexual maturity egg number, egg weight and feed
conversion, While, the applying level of 900 PPM showed an adverse effect
on most parameters, especially on egg number, egg weight and feed
conversion . while layer's drinking water supplemental by Kl increased
(P<0,05) serum total protein, total lipids, and thyroid hormones (T3 and T4).
Christensen ef al, (1999) showed that dietary iodine supplemented to diet of
Turkey hens depressed the hatchability of Turkey.

The results of Abd EI-LAtif ef al, (2001) showed that, increasing Kl
levels supplemented in drinking water up to 900 PPM enhanced (P<0.05)
body weight, body gain and feed intake of Muskovy ducklings. However,
feed conversion (feed/gain) was improved (P<0.05) when birds received
drinking water without KI supplementation compared to other treatments
during the entire period , also they found that plasma total lipids, total
protein, albumin, globulin, glutamic oxaloactic (GOT) and glutamic pyruvic
(GPT) transaminases were increased (P<0.05) with increasing KI levels in
drinking water at 11 weeks of age , while , birds received 600 or 900 PPM
K1 recorded the greatest (P<0.05) values of thyroid hormones (thyroxin, T4
and triiodothyronine, T3). However, the best (P<0.05) ratio of T4/T3 was
for birds received 300 PPM K1

Nofal and Hassan (2001) revealed that supplementing water with KI
at level of 200 PPM for Jagancsc Quail improved feed intake, feed
conversion and efficiency index ‘while applying level of 400 PPM decreased
significantly ((P<0.01) each of egg number, hen day percentage, egg
mass/day, feed conversion, fertility and hatchability percentages, ¢gg
specific gravity, shell weight, albumin weight, and feed intake were
increased (P<0.01) by increasing KI level.

Efficiency index decreased and mortality percent were increased for
birds treated with higher K1 level, pullets increased significantly (P<0.01)
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each of egg number, egg yolk weight, egg shell surface area, hen day
percentage, egg mass , and egg albumen weight was increased (P<0.01) egg
albumen weight was increased (P<0.01). Interaction between leve's of Kl
and period of egg production affected significantly feed intake (P<0.01) and
haugh unit score (P<0.05).

Harmon, (1998) and Klasing, (1998) documented that the goal of the
immuue system is to render harmless a foreign agent, which may be a
bacterium, protozoon and virus of noninfectious entity such as a chemical or
toxin substances. Very little has been published concerning local strains
tolerance to (KI) levels for optimum productive and reproductive
performance .

The objective of the current trials was to study the effect of different
levels of (KI) supplementation in diets on some productive performance and
immune response under climatic conditions of Upper Egypt

MATERIALS AND METHODS

The experimental work was carried out at the Experimental Station
of Animal production Department AL-Azhar University, Assiut Branch,
Egypt and the laboratory work of determine the immune response for New-
castle disease was carried at the poultry services centre in Agriculture
Faculty — Cairo University.

Using 144 Golden Montazha chicks (120 females and 24 males) at
40 weeks-old at the middle laying season were reared on floor in open side
house under the same managerial conditions. The birds were randomly
allotted to 4 groups (30 females + 6 males) and receive basal diets diets
supplemented with potassium iodide (K1) at levels of 0.0,100,200,300 PPM.
Food and water were provided ad- libitum. The composition of the basal
diet was formulated to meet the nutrient requirements of laying hens
according to NRC (1994) as shown in Table (1) were isonitrogenous
(17.36%CP) and isocaloric (2832 Kcal ME/Kg).

The birds were maintained under the natural environment of upper
Egypt. Artificial light was used beside the normal day light to provide 16
hours day photo period. Experimental period was extended to 3 months was
initiated at November and terminated in February. The maximum and
minimum temperatures and relative humidity were recovered in the moring
and afternoon daily during the experimental period in chicks house and
summarized monthly Table (2).

Egg number and egg weight (to the nearest gm) of each hen were
recorded daily and both egg mass and egg production rate were calculated .
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Mortality number for each group were recorded daily to count the mortality
percent every month.Feed consumption and feed conversion ratio (g feed / g
egg mass) per hen were recorded and calculated every month through the
experimental period.At the end of first,second,third months of laying period.
Eggs from each treatment were collected throughout successive days and
incubated in an automatic incubator. Eggs were examined at 7 days of
incubation period to determine fertile and in fertile egg, fertility was
calculate as follows:

Fertility%* (Number of fertile eggs / Number of total set eggs) x 100

Hatched chicks and unhatched eggs were counted to calculate hatchability
percentage A total hatching eggs for Matrough = 30 eggs x 4 treatments x 3
months = 360 eggs .

Hatchability % = (Number of hatched chicks / Number of fertile eggs) x100

Birds were vaccined against New castle disease virus (NDV) with
vaccine la sota at the end of the experimental period. Blood samples were
collected after 10 days from vaccinatin and the serum antibody titer were
determined by Hemagglution Inhibition (HI) test (Hitchner et al., 1980).
Egg dimensions (length and width), diametr and height of albumen & yolk
were measured in mM using a digital caliper to calculate the egg shape
index according to Romanoff and Romanof (1449) as an egg diameter
divided by egg length and yolk and albumen index according to FunK et al,
(1958) as yolk and albumen height divided by yolk and albumen
diameter.Six eggs were collected from each treatment every month and
individually weighed, then broken out individually one flat glass plate to
calculated egg contents, egg and shell quality measurement, Haugh unit was
calculated according to Eisen , et al, (1962) using the calculation chart for
rapid conversion of egg weight and albumen height.

Egg quality measurements involved albumen, yolk and shell weights were
calculated as a percent of egg weight. Egg specific gravity (Sp.gr) was
calculated by Harms et al., (1990) using the following equation:

Sp.gr = EW/0.968 (EWSh.W) + (0.4921X Sh.W), where EW= egg weight,
Sh.w= shell weight,

Egg shell quality was studied and included the following:
A- Egg shell weight to the nearest 0.1 gm,

B- Egg surfacc arca (ESA) according to Paganel, et al, (1974) = 4.835W
0.662 ¢cm® where w = egg weight  in grams,
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C- Shell weight per unit surface area (SWUSA) = shell weight, mg/ESA

sz

D- Egg shell volume according to Rahn (1981) = ESA cm?® X shell
thickness cm.

E- Shell density according to Nordstrom and Qusterhant (1982) :

shell weight, mg/SSA where = SSA = 3.978 X W %7%¢ W = egg weight
gram.

The total feed cost (L.E) at the end of the experiment for each
treatment, was calculated depending upon the local market prices of the
ingredients used in formulating the experimental diets. Also, the total
income (L.E) was calculated depending upon the local market prices of 1 kg
egg weight. Economic efficiency was determined by comparing the net
revenue (L.E.) and the total feed cost, for each experimental treatments. It
was calculated as follows.

Economic efficiency = Net revenue (L.E.) / total feed cost (L.E.),

Data were statistically analyzed according to SAS (1996). Significant
differences among individual means were analyzed by Ducans multiple
range tests (Duncan 1955). Pooled standard error for each trait was
calculated.
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Table (1): Ingredient composition and calculated analysis of the basal diet.

Ingredient %
Yellow corn 68.0
Soybean meal 14.5
Layer concentrate™ 10.0
Limestone 7.25
Layer premixw 0.25
Total 100
Calculated analysis: %
Crude protein 17.36
Metabolizable energy (Kcal/Kg diet) 2831
Calcium ’ 3.46
Available P 0.85
Lysine 0.86
Methionine 0.37
Methionine + cystine 0.64

(8)  Layer concentrate (50%) contain: crude protein 50%, fiber 2%, fat 4.28%, Ca 6%, P 2.85% and methionine

1.8% Methionine + cystine 2.03%, Lysine 2.75% , NaCl 2.67% and ME 2300 Kcal / Kg.
(b)  Each 2.5 Kg of layer premix contain: Vit A, 10.000.1. U, Vit D, 2,250,000 C.1LU, Vit E, 10 mg, VitK, 1 mg

Vit By, 1 gm, B; 4 mg, By, 1.5 mg, Bjy, 10 mg, Pantothenic acid 10 mg, Niacin 20 mg, Folic acid 1 mg,
Biotin 500 mg, Choline Chloride 500 mg, lron 30 mg. Manganese 40 mg, Zing 45 mg. Cupper 3 mgCobalt

100 mg, lodine 300 mg, Selenium 100 mg and Ca CO,, 10 2500 gm.
Accroding to NRC, 1994

Table (2): Measure of temperature and humidity during the experimental period.

3.30 PM 8.3 AM Period/ Month
Humidity % [Temperature C* | Humidity % |[Temperature C*
2897 24.56 845 12.94 01
47.06 19.85 89.23 9,61 1-2
48,73 19.33 §8.87 9.15 2-3
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RESULTS AND DISCUSSION
Egg production traids:

The performance of hens are shown in Table, (3). The birds which
received diets supplemented with potassium iodide (KI) at level of 200
PPM (T3) had significantly (P<0.05) higher egg number, egg production
and immune response against New castle disease virus (NDV), moreover
reduced (P>0.05) feed consumption and significantly improved feed
conversion as compared to all other experimental treatments.

The same trend addition 200 PPM (KI) to layer diet (T3)
significantly surpassed (P<0.05) egg weight and Hatchability percentage
as compare to the control group (T1) and T4 (300PPM), while addition
100 PPM (KI) to layer diet (T2) had significantly increased (P<0.05) egg
weight and Hatchablity percentage as compared to all treatments, but,
significantly improved mortality rate and immune response against (NDV)
as compared to (T1) and (T3). On the other hand T2 was the worst
treatment with egg number, egg mass and egg production rate as
compared to all treatments,

In the mean time, layer hens feed diet supplemented with 300 PPM
(KI) were more obvious with showed significantly (P<0.05) greater values
of egg number, egg mass and egg production higher that T1 and T2 but
significantly decreased mortality rate,

In general, from the above results (T3) was the best treatment in egg
number, egg mass, egg production rate, feed consumption, feed
conversion and immune response against (NDV), while (T2) was the best
treatment in egg weight and hatchability percent.

These results are in harmony with those reported by Nofal and
Hassan (2001) who found that addition 200 PPM (KI) to drinking water
for Japanese Quail improved feed intake, feed conversion and efficiency
index, while, Jiang et el, (1996) noticed that significantly lower egg
production towards fed with high iodine supplements, and lichovnikova et
al,, (2003) found that the greater.jodine content in diet of ISA Brown
laying hens impaired the egg production, egg weight and the food to egg,
but, Christensen et al, (1999) showed that dietary iodine supplemented to
hens depressed the hatchability of Turkey. Furthermone Harmon (1998)
and klasing, (1998) noticed that iodide improved the immunity response
of chickens
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Egg contents:

Inspection of data presented in Table (4) shows that layer hens fed
diet supplemented with 300 PPM (KI) (T4) improved (P=0.05) shell
weight percentage as compared to all other treatments but .these results
are in accordance with lichovnikova etal, (2003) and Nofal and Hassan
(2001) who reported that the greater iodine content reduced egg shell
weight. On the other hand addition of 200 PPM (KI) (T2) and (T3) to
layer diet significantly increased . However , albumen weight percent of
eggs produced by layers feed diet supplemented with 100(T2) and or 200
(T3) PPM (KI) differed significantly than those of the control group and
(T4) These finding are in a greement with these reported by Abd El-Latif
et al, (2001) who found that increasing Kl levels in drinking water of
Muskovy ducklings increased albumen weight percent but disagrees with
that reported by Nofal and Hassan (2001) who found that 400 PPM
supplemented to (KI) in drinking water's Japanese Quail decreased
significantly albumen weight.. On the other hand yolk weight percent was
significantly lower in all diets supplemented with different levels of (KI)
compared to those fed on control diet but addition 100 and 300 PPM (KI)
to layer hens diet reduced insignificantly yolk weight percent as compared
to addition 200 PPM (KI) to layer hens diet, these finding agreas with that
reported by Nofal and Hassan (2001) who revealed that , yolk weight
percent increased significantly with increasing KI level

It can be observed that T4 was the best treatment (P>0.05)
with shell weight % and T3 was the best treatment with albumen
weight % while yolk weight % had the lowest values with T2, T3
and T4 as compared to T1

Egg quality measurements,

From the results obtained (table, 5) it could be observed that
supplemented layer diets with 300 PPM (KI) improved (P=0.05) specific
gravity as compared to all treatments and increased (P>0.05) yolk index
rather than that T2, while, egg shape index, albumen index and Haugh unit
did not responsed (P=0.05) to 300 PPM (KI). However addition 100 PPM
(KI) improved (P=0.05) albumen index, while surpassed insignificantly
(T2) and (T3), on the other hand supplemented layer diets with 200 PPM
(KI) significantly slightly (P=0.05) yolk index and Haugh unite as
compared to (T2) and (T4), while, decreased (P>0.05) as compare to the
unsupplemental group (T1). The pervious observations are in congruent
with results obtained by Nofal and Hassan (2001) who observed that egg
specific gravity, haugh unit score and egg yolk index were decreased
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significantly (P< 0.01) with a advance of high levels of KI in drinking
water of Japanese Quail. Also lichovnikova et al, (2003) found that the
greater iodine contentin the diet of ISA Brown laying heus had
significantly (P< 0.05) negative effects on Haugh unit, yolk index and egg
shell weights.

It can be noticed from the above results that (T4) was the best
treatment with specific gravity as compared to all the other treatments,
while (T2) was the best treatment with albumen index as compared to all
the other treatment but, (T3) was the worst treatment with egg quality
measurements as compared to the control group.

Egg shall quality:

It is evident from Table (6) that supplementation of 200 PPM (KI) to
hens diet slightly improved (P>0.05) egg surface area and egg shell
volume as compared to all the other treatments, furthermore
insignificantly surpassed the shell density and shell weight per unit surface
area (SWUSA) rather than that T2. The same trend supplementation of
300 PPM (KI) for hens diet insignificantly improved shell density and
SWUSA as compare to the all other treatments, while the second
treatment insignificantly surpassed with egg surface area and egg shell
volume rather than that (T4).

These results are in harmony with those reported by Nofal and
Hassan (2001) who revealed that increasing (KI) level increased
significantly (P< 0.01) egg shell surface area then it decreased by advance
of egg production rate , also egg shell thickness and shape index
decreased. Moreover Hamdy and Abd El-Latif (1999) showed that
supplementing drinking water with (KI) at levels of 300 and 600 PPM for
Japanese quail hens improved significantly (P<0.05) egg weight then
reduced with applying level of 900 PPM (KI).

It can be concluded from the above results that (T3) was the best
treatment with egg surface area and egg shell volume as compared to all
other treatments, also (T4) was the'best treatment with shell density and
SWUSA, while, (T2) was the worst treatment among all treatments.

Economical efficiency:

Data in Table (7) indicated that, addition of 100,200,300 PPM (KI)
to Montazha hens diets recorded higher economic efficiency values to be
0,437, 0.69] and 0.567 as compared with that of the control group 0.411.
Assuming that the relative E.Ef of the control group equal 100, the other
groups recorded relatively E.Ef. values of 106,326, 168,121 and 137.956
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for T2, T3 and T4, respectively, while T3 had the highest values of E. Ef.
then T4 then T2.

From the previous observation can be concluded that adding 200
PPM (KI) to Golden Montazha laying hens diet increased .egg number,
egg mass, egg production rate, egg surface area, egg shell volume,
albumen weight% and improved feed conversion, feed consumption,
vaccined response against (NDV) and economically efficiency.
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Table (5): Effect of feeding Montazha laying Hens on different levels of Potassium iodide on some egg quality

measurements.
easurements . : .
g shapeindeX |y index (Y1) | Albumen index( Hongh Spelle
Treatmaeits (ES) (HU) gravity(SG)
Ti (Control) O 0.734= 0.0095 0.479+ 0.0077 0.087+ 0.0034 124.39= 1.9925 1,094+ 0.0016
T2 (100 PPM KI) | 0.732= 0.0073 0.435320.0099 0.087+0,0049 119.86+2.5050 1.092+ 0.0020
T3 (200 PPMKI) | 0.731% 0.0087 0.473+0.0067 0.084+0.,0039 123.0122.018 1.092= 0.0014
| T4 (300 PPKI) 0.729= 0.0075 0.462+0.0079 0.082+0.0035 118.01£2.966 1.095+ 0.0011
Table (6): Effect of feeding Montazha laying Hens on different levels of Potassium iodide on some egg shell quality.
Measurements
Shell density (SD) | C&8 ﬂm&mﬂw e swusa | Eee MMMM,%E%
Treatments
T1 (Control) O 0.093= 0.00211 68.480= 0.6049 0.091+0.0021 27.962+0.8289
T2 (100 PPM K1) 0.089=0.0030 ° 67.189:0.7454 0.087+0.0029 27.652=0.6652
T3 (200 PPMKD | 0.090= 0.0018 68.071=0.5699 0.088+0.0017 28.000=3748
T4(300PPKDH | 0.093=0.0018 66.689+0.8514 0.091=0.0018 26.586=0.8259
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