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Effects of Aluminum Sulfate Addition on Six-Week-Old Broiler Performance and
Nitrogen Contents in Litter at the Sixth Week

I H. Choi and K. H. Nahm'
Feed and Nutrition Laboratory, College of Natural Resources, Taegu University, Gyong San, Gyongbuk 712-714, South Korea

ABSTRACT : This study was conducted to determine the effect of aluminum sulfate[Al(SO4)s - 14H,0], commonly referred
to as ALUM, addition to broiler litter on 3 and 6 week old broiler performance and the nitrogen content of the litter at 6
weeks of age. The two treatment groups were fed identical diets with the same protein levels, but one group(T;) had ALUM
added as a top dressing to the litter at a rate of 200 g ALUM / kg of rice bran, while T, did not have ALUM added to
the litter. Feed consumption for Ti was higher in the 22 to 42 day-old and 0 to 42 day-old periods (P<0.05). Body weight
in Ti was also higher in the 0 to 42 day -old period (P<0.01). There was no difference, however, in the feed : gain ratio
between T, and T,. During the first 5 weeks, T, had significantly less(P<0.05 or 0.01) ammonia emission from the litter than
T>, but at 6 weeks there was no difference in ammonia concentration between the two groups. At 6 weeks, T) had a lower
litter pH than T, (P<0.05) and total Kjeldah! nitrogen(TKN) was higher for T than T, (P<0.05). However, T; did not show

any difference from T, in the content of NH;~N and NO;-N

In summary, the addition of ALUM to broiler litter improved broiler performance at 6 weeks, while increasing nitrogen
content from the litter used as the nitrogen fertilizer although ammonia emission was increased in T; at 6 weeks.

(Key words: ALUM, litter, ammonia, pH, NHs;—N, NO;-N)
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Table 1. Composition and calculated nutrient content of experimental diet

Diet 3
(20.4% protein)

Diet 4 Diet 5 Diet 6

(18.0% protein) (19.3% protein) (17.0% protein)

............................................................ (Yo veemvrmrnemremirrins i

Corn 55.48 65.65 58.53 66.80
Soybean meal, dehulled 36.62 26.65 31.57 2420
Meat and bone meal 2.30 2.10 2.40
Animal fat 4.00 2.00 5.00 3.50
Salt 0.40 0.40 0.40 0.40
Limestone 2.00 1.50 1.50 1.50
Mono-Calcium phosphate 0.50

DL-Methionine 0.30 0.40 0.40 0.30
L-Lysine 0.20 0.40 0.10 0.30
Threonine 0.10 0.30 0.10 0.20
Tryptophan 0.10 0.10 0.10
Vitamin-mineral premix1 0.30 0.30 0.30 0.30
Calculated analysis® 3,072.00 3,072.00 3,168.00 3,168.00
Energy, Mcal/kg

Protein 20.40 18.00 19.30 17.00
Total K. Nitrogen® 3.50 291 341 2.70
Lysine 1.20 1.20 1.05 1.05
Methionine 0.56 0.68 0.60 0.64
Methionine + Cystine 0.92 0.92 0.83 0.83
Tryptophan 0.23 0.23 0.23 0.20
Threonine 0.77 0.77 0.70 0.70
Arginine 1.32 1.13 1.28 1.07
Isoleucine 0.97 0.80 0.90 0.76
Calcium 1.10 1.10 1.10 1.10
Available phosphorus 0.50 0.50 0.45 0.45

" The vitamin and mineral premix provide the following quantities per kilogram of diet : vitamin A, 10,000 [U (all-trans-retinaol);

cholecalciferol, 2,500 IU; vitamin E, 10 1U; menadione, 2 mg; riboflavin, 5 mg; niacine, 35 mg; D-calcium pantothenic acid, 10 mg; choline

chloride, 250 mg; vitamin B,

12 mg; folic acid, 0.75 mg; biotin, 22 mg; pyrodoxine, 18 mg; thiamine, 15 mg; manganese, 70 mg; zinc,

50 mg; iron, 30 mg; copper, 10 mg; iodine, 1.5 mg; cobalt, 0.15 mg; selenium, 0.10 mg; mold inhibitor, 7 mg; antioxidant, 10 mg
> Based on NRC(199A), USA.
* Total K. Nitrogen means total Kjeldahl nitrogen.
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Table 2. Effect of Alum on 0 to 21d, 22 to 42d, and 0 to 42d average feed intake, weight gain and feed : gain

Feed intake Weight gain Feed : gain
Days Days Days Days Days Days Days Days Days
0 to 21 22 to 42 0 to 42 0 to 21 22 to 42 0to 42 0 to 21 22 to 42 0 to 42
...................................................... (g)......-...............................-..-...........- ........................(g:g)..............‘.........

Tl 1,072 4,238 5,310 767 1,814 2,581 1.40 234 2.06

T2 1,043 4,097 5,140 738 1,765 2,503 1.41 2.32 2.05

t-test NS * * NS NS ok NS NS NS

'NS : Not significant.

* P<0.05.
“* P<0.01.

' Metrohm, 620 pH-meter, Swiss
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Table 4. Mean(*SEM) values of pH and nitrogen excretion in
broiler litter at 42days

pH TKN? NH, ~-N NO;-N
Tl 801001 2414002 083+0.02 0.065+0.007
T2 858+0.04 229+001 0.73+0.01  0.040+0.003
t-test * * NS' NS

'NS : Not signifilcant.
*TKN : total Kjeldahl nitrogen.

* P<0.05.
3) @'@Lﬂﬂ] @"?r% Negj @—E}:_Q_ o}.z] © =t A Q(Table
4) &k & slok ole N7F Ryoba sk w4l NHi—
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7l zpol7b gith. NHs—N£} NO;—N-£ Inorganic nitrogen
(IN)olt}. metr] Bkl 218o] Al&-& N H|g2A o] &
g = o] INS o] &3tk 22y Al 59 40~90%% 2}
A&k 91 Organic N(ON)= A 3] 4 &l o] &5 %3t o]
Ax] INo.Z #3} T 7}55FCHMAFF, 1994; Chadwick et al.,
2000).
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Table 3. Mean(ZSEM) values of ammonia gas concentration from broiler litter at each week of broiler age

Ammonia gas concentration at each week of broiler age

2 3 4 5 6
.............................................................................. (PP evsesesessmes et s
T1 0.17+0.16 11.00+1.03 9.00+2.00 14.67+ 3.76 21.67+2.33
T2 2.00+0.76 33.00+7.17 13.67+4.18 4933+13.68 23.33+7.26
t-test * o * * NS
* P<0.05
** P<0.01.

"NS : Not signifilcant.
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