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SUMMARY

Six treatments were designed to study the effects
of five compounds on litter quality and broiler
performance as follows: 1- litter mixed with com-
mercial alum at the rate of 0.5 kg/m2.2-litter
mixed with calcjum superphosphate at the rate of
07 kg/ m2, 3-Jjtcer mixed with both alum (0.25
b/ m2) ang calcium superphosphate (0.4 kg/

) g,
)-4- a layer of sand (S-cm thick) spread on the
lloor ang covered with

- Copper Sulphate (4
p of the livter at (he

a 5-cm thick layer of litter.
% solution) sprayed on the
rate of 170 ml/ m2. 6- ordi-

nary iye
r(°°""0|). Alum treatment rosulted in
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oy litter ammonia nitrogen fol-

Perphosphate and sand treatments.
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airo University.

All treatments had no significant effect on litter
microbial populations (total bacterial count, colif-
orm count and fungus plate count). Alum treat-
ment had a negative cffect on broiler performance
as cvaluated by average body weight and feed
conversion and this might be attributed to the tox-
icity of alum. Calcium supcrphosphate may pro-

vide a safe and efficient litter amendment.

INTRODUCTION

Ammonia in poultry houses has been recognised
as a problem for many years. Ammonia volatiliza-
tion from poultry litter results in a build up of at-
mospheric ammonia in chicken houses which is
detrimental to the health of both laborers and
birds.

poultry has shown that ammonia causes: reduced

Research on the effects of ammonia on

fecd cfficiency and dccrcased growth rale

(Charles and Payne, 1966 a, Quarles and Kling,
1974; Reece et al., 1980; Caveny et al., 1981), dc-
creased egg production and egg quality (Charlcs
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and Payne, 1966 b, Decaton ct al., 1984), damage
to the respiratory tract (Anderson et al., 1964 and
Nagaraja et al., 1983), increased susceptibility to
Newcastle disease (Anderson et al.,, 1964 and
Moum et al., 1969), increased levels of Mycoplas-
ma gallisepticum (Sato et al., 1973), increased in-
cidence of air sacculitis (Moum et al., 1969 anq
Quarles and Kling, 1974), immuno-suppression
(Nagaraja et al., 1984) and keratoconjunctivitis
(Bullis et al., 1950, Valentine, 1964 and Quarles
and Caveny, 1979).

Attempts to reduce ammonia volatilization from
poultry litter has been reported early by Cotterill
and Winter (1953) who used commercial super-
phosphate to control ammonia in poultry houses.
Since then several chemicals have been tested to
determine their ability to control ammonia release
from poultry litter. Carlile (1984), indicated that
these chemicals act either by inhibiting microbial
growth, thus slowing uric acid decomposition or
by combining with the released ammonia to neu-
tralize it. The later group of chemicals include:
paraformaldehyde (Seltzer et al., 1969), zeolites
(Mumpton and Fishman, 1977, NaKaue et al,,
1981), superphosphate and phosphoric acid
(Cotterill and Winter, 1953, Reece et al., 1979),
phosphoric acid (Moore et al., 1996); ferrous sul-
phate (Huff et al., 1984, Moore et al,, 1995,
Moore ct al., 1996); hydrated lime and limestone
(Cotterill and Winter, 1953, Sobih and Dosoky,
1990, Moorc ct al., 1995), yucca Saponin (Johp-

sten ct al., 1982), acetic acid and- propionic acid
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(Parkhurst et al., 1974, Sobjh and Dogg

and antibiotics (Kitai and Arakaw,, ]9;"9|990)
cently, alum has been demonstrateq b, )R,
fective poultry litter treatment to e duce ny
volatilization and increase weight gains Mo

Mo
al., 1995). Oty

The objectives of this study were (o evaluage g,

4
effects of some chemicals on ammonij, volatili,
tion from litter and their effect on other litter qug.

ity criteria and broiler performance.
MATERIAL AND METHODS

Three hundred day old chicks (Arbor Acres) wet
divided into six equal groups, 50 chicks each. T
birds were floor reared in six pens (2.5 X 11
each) in an open sided house at Animal and Pot
try Management Résearch Center, Faculty of ¥
erinary Medicine, Cairo University.

The birds received a commercial broiler it
23% crude protein and 3100 Kcal. MEX
the 21st day of age then shifted to 22% e p.r:g
tein and 3200 Kcal\kg. ME ration until mak?
age.

g unlil

The following vaccination programm® "’ 70
ed using eye drop method: Hitchnef B 50
La Sota at 14 days and IBD BLEN ,al 1
While inactivated ND vaccine W2 i i
days. From the beginning of the third wvgcciﬂo

were sprayed weekly using Hitchner
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six treatments were designed to study the cffects

of five compounds as follows:

.. Litier alone (10-cm thick laycr of chopped
wheat straw) without any added chemicals.
This served as the control group.

1. Litter mixed with commercial alum at the rate
of 0.5 kg/m?.

3 Litter mixed with calcium superphosphate at
the rate of 0.7 kg/ m2.

4- Litter mixed with both alum (0.25 kg/ m2) and
calcium superphosphate (0.4 kg/ m2).

5- A layer of sand (5-cm thick) spread on the
floor and covered with a 5-cm thick layer of
litter.

6- Copper sulphate (4% solution) sprayed on the
top of the litter at the rate of 170 ml/ m2. (So-
bih and Dosoky , 1990).

II- Performance:

Average body weight was determined weekly by
weighing a random sample of 10 birds from each
§roup. The feed consumption was recorded week-

ly and feed conversion ratio was estimated.

1II- Examination of Litter:

C o
Omposite samples from surface and deep litter

we .
:‘-collected Wweekly in clean polyethylene bags
an .
®Xamineq fo determination of:

L DH: . '
This was done electrochemically in a 1/10

diluigp + - .
Ulion i distilleg walcer.

VQLM
.y o,
-.Glla.Vol.48.No.2(2°00)

B

Z:Mmﬂur_c_gqnm The moisture percent was

calculated after drying ‘a 100-g sample to a

constant weight at 110°C (Parsons and Baker,
1985).

3- Litter ammeonia nitrogen; 10 g of thoroughly

mixed litter was soaked in 100 ml of distilled
water and left in refrigerator for 1 hour. The
sample was sieved and the resulting suspension
was clarified by centrifugation and used for
colorimetric determination of ammonia nitro-
gen using Ammonia test kit (0 - 1 g/L N), Jen-
way, Essex, England.

4-_Microbiological Examination: By surface
plating of 0.1ml of the appropriate dilutions of
1 gm sample on Standard plate count agar,

MacConkey agar and Sabouraud dextrose agar.
RESULTS AND DISCUSSION:

Litter ammonia nitrogen contents for different
treatments are shown in (Table 1) and (Fig. 1).
For all treatments, litter ammonia nitrogen tended
to increase as might be expected from increased
deposition of wastes. Therefore, in the control
group, litter ammonia nitrogen showed a charac- -
teristic rise during the 4th and Sth week of age
(1.35 and 2.5 g/kg respectively). Copper sulphate
treated litter showed a similar pattern (1.28 and
2.47 g/kg for the 4th and Sth weeks, respectively),
indicating no significant effect on ammonia nitro-

gen reduction. Sobih and Dosoky (1990) rcported
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a similar finding and concluded that copper sul-

phate was ineffective in controlling ammonia vol-

atilizationi from litter after 21 days from applica-

tion.

Superphosphate treatment considerably reduced

N

litter ammonia nitrogen until the 4th y,

eek
however; during the 5th week, ampmq g

was highly increased (1.98 gkg), e Onig nitmgtu

disagree with Reece et al,

days.

€ fing:

(1978) ypy

that superphosphate became ineffect;,, W
€ a

e

Table (1): Effect of litter treatment on litter ammonia nitrogen content.

Litter Ammonia nitrogen g/kg
]
Age (weeks)
Treatment
: 1 2 3 4 5
Control 0.19 0.2 0.30 1.35 235
Alum 0.13 0.15 0.24 0.58 0.55
Superphosphate 0.1 0.12 0.17 0.36 1.98
Alum +Superphosphate. 0.15 0.16 0.17 0.62 1.72
Sand 0.15 0.17 0.2 0.57 0.74
Copper sulphate 0.19 0.19 0.25 1.28 2417

Table (2): Effect of litter treatment on litter pH and litter moisture %.

]
Age (weeks) -
R S =N N )
2 o o ® 3
Treatment pH | 5 pH g oH ; oH £ pH 2
.ﬂ wv) [T, . (%]

S 'S 'S ‘S p
Control 6511271 65| 33 | 7 |442]| 85 | 316| B 93
Alum 451 8 165|334 65| 32 | 75 | 252 | 8 "
Superphosphate 65 13]65 | 1 8,1 6 | 201 7 31.1 8 55
Alum+Superphos. | 5.5 1104 65 | 237 | 7 | 285 | 75 | 22 z 13
Sand 6.5 1162 65 | 298 | 635 | 25.1 25| !
Copper Sulphate 65 185]| 65| 168 7 26.5 8 23.7 //

OOO)
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Table (3): Effect of litter treatment on litter bacterial counts.

Log bacterial counts/g dry litter

Age (weeks)
Treatment 1 2 3 2 -

e &Y = 5 e O | U O | o U O | U
Control 6.2 |5.88]6.35| 796 | 8.08 | 6.4 | 748 | 7.16 | 6.48 | 7.32 6.66 | 6.02 | 7.69 |7.07 | 6.89
Alum 6 5.1 5 76 | 693 57 | 727 | 683 | 542 724 | 7.1 5.69 7.6 |6.68 | 6.56
88 | 6.5
Superphosphate 6.37 | 5.39(5.58 | 7.44 | 6.71 | 5.67 736 | 6.71 | 646 | 7.4 | 689 |6.42 | 7.57 M Mm -
Alum+Superphos. 653 |5.44|464 | 7.78 | 6.72 684|756 | 7.3 701 | 75| 6.8 |6.31 MMM .\.ow m.q
9 |579 ; : .

781 | 745 | 742 7 694 | 7.64 |59
Sand 6.69 | 6.58|6.37 | 7.88 el I
673 | 7.57 726 | 664 | 7.77 | /-
Copper Sulphate 59 |5.62]562]| 792 6.8 | 7.37 | 7.36 | 6.55
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Fig. (1): Effect of litter trcatment on litter ammonia nitrogen content

(g/kg)
»
[4,]

:
N\

Litter ammonia nitrogen
-
(4]

L—"‘ Control —s— Alum —s— Superphosph. — — Alum+Superphos. —s— Sand —<— Copper sulphaTe]

Regarding sand treatment, although there was a g/kg) and increased afterwards (1.72 g/kg in the
gradual rise in litter ammonia nitrogen content  5th week).
throughout the rearing period, sand was still ef-
fective in controlling ammonia when compared  The maintenance of litter pH below 7 is an impor-
with either the contro] group or copper sulphate  tant aspect of ammonia control, because ammonia
8roup. Throughout the first four weeks, the effect  release increases above PH 7 and is highest at pH
of sand on controlling litter ammonia nitrogen 8 (Reece et al., 1979). At application, both alum
"5 only superseded by superphosphate. and alum and superphosphate treatments reduced
PH to 4.5 and 5.5 respectively (Table 2). Howev-
:::e:::: ::‘cf ammonia nitrogen content was er, After 4.weeks all treatments were above pH 7
ekg duy -the alum treated litter (0.58 and 0.55 and reached pH 8 by the Sth weck.
- 8 the 4th and 5¢p weeks, respectively).
o(,r: ;C;IOf(?:;m has been reported also by  Litter moisture is an imp‘ortant lfltcr quality pa-
i “-t’ler W5) and MooTC et al,, (1996). rameter. After brooding, llltCl: rflf)lsture (Table 2),
Alum and Supc,phoas treat.ed Wwith a mixture of tended to increase from the initial valu.cs tiuc to
Sphate, litter ammonia nitrogen increased deposition of wastes and respiration of

C()nlcn
! asy

> Undep . _ .

¢Fcontrol ungjl (he 4th week (0.62  birds. Litter moisture contents for all treatments

Y
01.48..N0.2(2000) 315
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showed a great variation and were gencrally low-
er than the control group.

Another means by which ammonia production
can be éont;olled is by altering the microbial pop-
ulations of the litter. These treatments had no ef-
fects on either bacterial or fungal counts (Table
3). Huff et al., (1984), reported that though bacte-
rial counts were not affected by chemical litter
amendment (mixture of ferrous sulphate, magne-
sium and copper sulphate and propionic acid),
mould counts increased with the fungi present be-
ing less filamentous and more yeast forms.
Broil,cj.r' performance as judged by body weight,
feed conversion and mortality is shown in (Table
4). The highest average body weight and the low-
est feed conversion were observed in both sand
and copper sulphate treated groups. Alum treated
grofu_;;(). ;howed the lowest final body weight (1549
g) and the highest feed conversion (2.8). We sus-
pect a toxic effect of alum to broiler chickens.
The' toxicity of alum is attributed to the presence
of h'igh levels of aluminum, which decreases
phospllmrus availability of the diet to the chicks
and results i.n decreased growth rate, increased
feed conversion and affected bone formation
(Huff et al., 1995).

Conclusively, although alum treatment resulted in

a beticr ammonia control, it had a negative ceffect
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on broiler performance, Sand treat
in an acceptable ammonia contro) ;
i

bined with better performance,
tive to alum. However,

application of superphospha

ter 4 weeks from its first application,
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