FEEDI NG POULTRY LI TTER TO RUM NANTS
GJ.L. JACOBS*+

Sumary

Experiments were conducted to assess the feasibility of recycling
poultry litter in the diets of young calves. Waning rations containing
30% ensil ed or unprocessed poultry litter gave unsatisfactory growth
when fed to calves fromtwo to twelve weeks of age. However, when these
twel ve week ol d calves were fed rations containing 30% or 50% poultry
litter and sorghum the costs/kg. gain were 19.5c and 19.8c respectively,
conpared with 32.,9¢c for a high concentrate ration.

[. | NTRODUCTI ON

Competition for energy and feed resources between humans and
rum nants has influenced scientists to seek new fornms of feed to which
runminants are uniquely adapted.

Poultry litter has been used to replace 25%to 50% of the concen-
trates in the diets of gestating-lactating ewes (Noland, Ford and Ray,
1955) ; wethers (Bhattacharya and Fontenot, 1966); six nonths ol d cal ves
(Bosman, 1973) and yearling steers (Drake, MCure and Fontenot, 1965).
Jacobs and Leibholz (1974) have al so shown that when diets containing
ensiled poultry litter and barley were fed to adult sheep there was a
significant inprovement in dry matter intake and nitrogen bal ance over
unprocessed or partially-ensiled diets.

Experiments were carried out to evaluate the effect of including
ensiled or unprocessed poultry litter in the rations of young cal ves
(6 to 12 weeks of age) and the effect of including 30% or 50% un-
processed poultry litter in rations of older calves (12-18 weeks of age)
adapted to poultry litter.

[1. MATERIALS AND METHCODS

Forty-five nale Friesian calves, one to six days of age, were
purchased in groups of 12 or 16. Twenty-two were assigned to the
"experimental" group. Twenty-three were principally used for another
experiment and were designated the "control" animals.

Al calves were fed on a comercial mlk replacer for five weeks
and gradually weaned over the next six days. Fromtwo weeks of age, the
"experimental" calves were offered one of two poultry litter diets
(30w or 30D) and the "control" calves were offered diet "control 1".

Di et 30D contai ned 30% unprocessed poultry litter (dry matter basis)
38. 5% harmermilled sorghum and 6% neat meal, diet 30W contained 45% of
poultry litter and sorghum ensiled together (anaerobically fermented at
55% dry matter - poultry litter: sorghum 2:1), 23.5% hamrernilled
sorghum and 6% meat neal and diet "control 1" contained 63. 4% barley,
10% neat meal and 1.1% urea. Al diets contained 20% | ucerne neal, 3%
mol asses, 2% sodi um bi carbonate, 0.5%salt and vitamns, ninerals and
antibiotics. Chemical conpositions of all diets are shown in Table 1.

At 12 weeks of age, 20 of the "experinental" calves were randomy
allocated to one of two "growing" diets. Diet 30G contained 30% poul try
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litter and 70% hamermilled sorghum and diet 50G contai ned 50% poul try

[itter and 50% hammermilled sorghum -The "control" calves were offered
one of four barley-soyabean meal diets designated "control 2". Chemcal
conpositions are also shown in Table 1.

The cal ves were penned individually on concrete floors w th sawdust
bedding. During the tenth and seventeenth weeks the calves were placed
in metabolismcages and urine and faeces were collected daily, weighed
and bul ked for chemical analysis. A.0.A.c. (1970) nethods were used to
determine dry matter, organic matter, nitrogen and A D. F.

TABLE 1

Chenical analysis of diets fed to the calves (% D.M.)

Diet Poultry litter D.M. Ash N A.D.F.
Control 1 88.8 7.3 3.4 15.2
30D 30% 86.6 15.4 3.3 24.0
30W - 30% ensiled 77.7 14.0 3.3 23.9
Control 2 - 89.0 4.9 2.9 8.0
30G 30% 87.6 4.9 2.5 16.4
50G 50% 84.7 11.1 2.9 23.1
[, RESULTS

Cal ves 6-12 weeks of age

The feed intake and average daily gains were significantly greater
(p<0.05) and the feed conversion ratio was significantly |ower (P<0.05)
for the calves given the control diet from 6-12 weeks of age than for
the calves given either of the poultry litter diets (Table 2). The
average daily gains of the calves fed the diet containing unprocessed
poultry litter (30p) were significantly higher (p<0.05) than those
calves fed the diet containing ensiled poultry litter (30w).

Dry matter digestibility and nitrogen digestibility were both sig-
nificantly higher (p<0.05) for the calves fed the control diet com
pared with those calves fed either poultry litter diets.

Cal ves 12-18 weeks of aae

The feed intake and average daily gains of the calves fed the
control diets from 12-18 weeks of age were significantly higher (p<0.05)
than those of the calves fed either level of poultry litter in their
diet (Table 3).

The average daily gains of the calves fed the diet containing 30%
poultry litter (30G were significantly higher (p<0.05) than those of
the calves fed the diet containing 50% poultry litter (50G - 56.7% and
47.1% of controls, respectively. The feed conversion ratios of the
calves fed the control diets and diet 30G were significantly |ower
(p<0.05) than for the calves given diet 50G.

Dry matter digestibility, nitrogen digestibility, a.p.r. digestib-
ility and nitrogen retention were sinilar for the calves fed either
level of poultry litter. Organic matter digestibility was signific-
antly nigner (P<0.05) for those calves fed diet 30G conpared with those
calves fed diet 50G
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TABLE 2

Production and performance of calves from 6-12 weeks of age

‘Diet

Control 30D 30w
Weight gain
Dry matter intake (g/day) 29652 2103° 1868°
Average daily gain (g/day) 10372 442b 325€¢
Feed conversion ratio 2.872 5.04° 6.06
Digestibility (%)
Dry matter 71.02 56.5° 52.3b
Nitrogen 77.92 64.90 61.6
A.D.F. 29.52 22.0% 17.32

TABLE 3

Production and performance of calves from 12-18 weeks of age

Diet

Controls 30G 50G
Weight gain
Dry matter intake (g/day) 43972 26957 28790
Average daily gain (g/day) 12202 6920 575€
Feed conversion ratio 3.618 3.902 5.15°
Digestibility (%)
Dry matter 72.5 64.5% 57.8%
Nitrogen - 56.42 60.72
A.D.F. - 13.62 11.42

a,b,c: means not containing a common superscript were significantly
different (P<0.05).

V. DI SCUSSI ON

These experiments are the only reports on the feeding of poultry
[itter to young runinants.

The basic chemical analysis of all three weaning rations fed to the
calves fromtwo to twelve weeks of age followed the criteria proposed
by Leibhol z and Nayl or (1971), Lei bholz and Kang (1972) and Kang and
Leibholz (1973) that weaning diets should contain at |east 12%true
protein, about 15% crude protein and A D.F. of about 16% for maxi mum
wei ght gai ns.

Even though the A.D.F. content of the two poultry litter diets
(300 and 30w) fed to the young cal ves was the same as one of the diets
fed by Kang and Leibhol z (1973) containing 30% wheat straw, the weight
gains of the calves in this experinent were only 65% of the calves fed
by Kang and Leibholz (1973). This was probably due to the different
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proportions of cellulose, hemcellulose and lignin in the a.D.F. of the
Poultry litter (wood-shavings base) compared with the wheat straw fed
by Kang and Leibholz (1973). A sinmilar suggestion has al so been made by
Lei bhol z (1975) when conparing wheat straw with |ucerne neal.

Digestibilities of dry matter, organic matter, nitrogen and:A.D.F.
were reduced by the inclusion of poultry litter in the diet of early-
weaned calves. However, digestibility coefficients of poultry litter
diets increased as the calves becarme ol der (Tables 2 and 3) although
these were |ower than those obtained with adult sheep (Jacobs and
Lei bhol z, 1974).

The performance of the calves fed diets containing poultry litter
was better from 12 to 18 weeks than from6 to 12 weeks of age, even when
the proportion of poultry litter in the diet was increased. This can be
attributed to the higher feed intakes and greater digestibility of
nutrients by the calves in the second period.

The relative costs of production on diets 30G and 50G were al nost
exactly the same, based on the followi ng costs of ingredients: $7.00/
tonne delivered for poultry litter, $65.00/tonne for sorghum and 0.2c/kg
feed for the mneral/vitamn supplement. Hence, the feed cost/kg gain for
diet 30G was 19.5c and 19.8c for diet 50G |If sorghum were substituted
for barley in the control diet the feed cost/kg gain woul d have been
32.9c.

The poor performance of the early-weaned calves fed the diets con-
taining poultry litter would suggest that poultry litter with wood-shav-
ings as the base should not be included in their diets for economc pro-
duction. However, it appears that it is possible to feed |evels of 30% or
more of poultry litter to young calves (12 to 18 weeks of age) after an
adaptation period and their subsequent performance can be regul ated by
the amount of poultry litter included to suit market conditions. There
can al so be a considerable saving in cost, especially in tinmes of drought
and depressed econonmic conditions.
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