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Marquis, A., Godbout, S. and Seoane, J. R. 1991. Effect of animal
density in feedlot on winter performance of fattening steers under
Quebec conditions. Can. J. Agric. Eng. 33:387-390. Three hundred
andthirty-seven steers(447 to 454 kg body mass) wereused in a field
evaluationto study the effectsof animaldensity in a feedloton animal
performance under a cold climate.The animalswereplaced in a barn
with closed walls and slatted floors under three density treatments: 2.0
(low), 1.7 (medium) and 1.5 (high) m2/head. Voluntary feed intake
decreased with increasing density, varying from 11.6 to 8.54 kg/d.
Average daily gains (ADG) decreased from 1.21 to 0.91 kg asdensity
increased (p<0.05). The decrease in ADGwas probably due to lower
intake,since feed to gain ratio values were not different among treat
ments.
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L'experience futrealisee dans unpare d'engraissement commercial

avec337boeufsde 447 a 454 kg de poids vif. Le batimentqui abritait
les animaux etait compose de murs pleins et d'un plancher latte. Le
groupe etait divise entrois sous-groupes, representant lestrois densites
etudiees (2,0,1,7 et1,5 m2/tete). Lanourriture etait disponible en tout
temps et Tingestion journaliere diminuait lorsque la densite au-
gmentait, variant de11,6 a0,91 kg/j. Letaux degain moyen adiminue
de 1,21 a 0,91 kg avec Taugmentation de la densite (P,05). Cette
diminution du taux de gain etait probablement due a une consomma-
tionmoindre de nourriture puisquele rapport gain/nourriture n'etait
pasdifferent d'un traitement a Tautre.

INTRODUCTION

Most beef farms in Quebec are relatively small, and only 2%
of these have more than 100 head (Jubinville 1980). In spite of
this fact, beef cattle housing design criteria for optimum pro
duction are not well defined for small size operations under
climatic conditions prevailing in Quebec.Animalproductivity
is affected by manyfactors, amongwhichare animaldensity,
floor design, and type of barn. These factors are responsible
for 50 to 90% of the economic variability in cattle production
(Lasley 1981).

Few studies have investigated the interactions between ani
mal rate of gain and densities on slatted floors. Smith et al.
(1981) showed that average daily gain (ADG) of Hereford
steers decreased from 1.10 kg to 1.04 when density increased
from 2.32 to 1.30 m2/head with feed to gain ratio being 5.87
and 6.14 respectively.

Seasonaltemperature also affects productivity. Using a den
sity of 1.88 m2/head ina non-insulated, steel structured and
clad, open front, slatted floored barn, Phillips (1982) demon
strated that ADG of Charolais-Hereford crossbred steers
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varied from 0.98 kg during winter to 1.15 kg during summer.
The feed to gain ratio was 8.6 and 7.3 respectively. In a study
conducted in Belgium, during the summer, in a barn with
slatted floors, Maton et al. (1985) obtained an ADG of 1.31 kg
ata density of4.3 m2/head and of 1.21 kg ata density of2.5
m2/head. This trend however, was notstatistically significant.
Feedtogainratiovariedfrom 6.8 to 7.22,but it wasconcluded
that animal density did not influence feed to gain ratio.

Hegg et al. (1974) demonstrated that a density of 2.0
m2/head allows an ADG of 1.22 kg and feed to gain ratio of
7.33 for Hereford steers on slatted floors. Morrison and Prokop
(1982) noted an increase in ADG from 0.76 to 1.09 kg when
densitydecreasedfrom 1.5 to 3.0 m /head.

Morrison and Zinn (1985) determined that a density of 2.7
m2/head allows an ADG of 1.08 kganda feed to gain ratio of
6.09 when the manger space was 170 mm. Zinn (1989) con
cluded that manger space greater than 150 mm/head will not
appreciably improvefeedlot performance.

Agricultural Canada (1988) recommends ananimal density
of0.4 to 0.5 m2 per 100 kg ofbody mass for animals on slatted
floors. Sinceregional beefhousing dataarescarceandclimate
seems to affect cattle productivity, it appears important to
develop design criteria adapted tocattleoperations in thecold
winterclimateof the provinceof Quebec. Thus, the objective
of thisstudy wastoevaluate theeffectofcattledensity onbeef
cattle performanceduring the winter.

MATERIALS AND METHODS

Three hundred and thirty-seven large-frame crossbred steers
(447 to 454 kg body mass) were divided into three unequal
groups of93,114 and 130animals andhoused inan unheated
barn with slatted floors and closed walls. Each group was
assigned to oneof the following three treatments: lowdensity
(2.0 m2/head, n=93), medium density (1.7 m2/head, n=114),
and high density (1.5 m2/head, n=130).

The study site was in Sainte-Anne-de-la-P6rade, PQ, lo
catedapproximately 100km south-west of Quebec City.The
barn had a steel structure with natural ventilation openings at
the ridge and eaves, and non-insulatedwalls and was divided
in three sections (lots) for different cattle densities (Fig. 1).
Air could circulate freely from one section to another. The roof
was insulated and the walls were closed. Concrete slats 4 cm
apart were used for slatted floors throughout. Width of slats

387



Side view

Concrete slab,
sleeping area.

Slatted floor cover

ing manure pit
3 m deep.

Middle opening
for ridge ventilation.

Feeder

7 V4

Steel sheet wall with

openings for eaves
ventilation.

122 f*-
<

-#|0.76 I*- 3.55 -»
15.00

Top view

54.8 m

4 x 9.14 m

o©

©

©

©

©

3
1,2. Pen #1&#2. (93 animals).

Density of2 nf /hd.

3. Pen #3. (57 animals).
Density of1.71 m2/hd.

4. Pen #4. (57 animals).
Density of 1.71 nf /hd.

5. Pen #5. (65 animals).
Density of1.5 m2/hd.

6. Pen #6. (65 animals).
Density of1.5 rrf^/hd.

7. Feeder 0.76 m

8. Truck path

3.55 m

15.0 m —

Fig. 1. Barn view.

varied from 22 to 35 cm with a similar arrangement in each
pen. The slatted floors, near the feeders, had more openings
than thesleeping areas onallpens. Openings represent approx
imately 10% of total slatted floor area. Minimum feeder space
per pen was 140 mm/head. This value being similar to Zinn
(1989) value of 150 mm/head, nosignificant effect onperfor
mance was expected. The water area ranged from 0.08 to 0.12
m /25 head. The feeder length and water area were in accor
dance with recommendations from Agriculture Canada
(L988).
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The steers were fed a standarddiet consistingof 75%corn
silage, 25% grain corn, and a small quantityof lime, mineral
salts and urea (as fed). The mixed diet contained 40% dry
matter. All steers were maintained on the same diet for the
duration of the test.The grainwasmixedwith the supplement
and the silage at feeding time. The daily feed offered was
weighed by a feeder truck. The trucker verified directly the
feed quantity foreachlot.Thetruckscaleprecision was 10kg„
Bodymassesof all steers in the feedlotwere obtainedon days
0,33 and 67 of the test. The precision of the animal scale was

MARQUIS, GODBOUT and SEOANE



2% for a maximum mass of 1360 kg. Water was available
continuously. The experiment was conducted in the winter
1987-1988, from December 20 toFebruary 25.

Local wealIter

The average monthly temperature and precipitation for 25
years and during the study period recorded at Sainte-Anne-de-
la-P6rade's meteorological station are presented in Table I.
Outside air temperatures duringthe study were very similarto
the 25-year average.

the same phenomenon.
Feed to gain ratio varied from 8.86 for a density of 1.7

m/head to 10.10 for adensity of1.5 m2/head. An intermediate
value of9.47 was obtained at a density of 2.0 m2/head. Al
thoughstatistical treatment of feed to gain ratio data could not
be performed, the values obtained were comparablefordensi
ties between 1.5 and 2.0 m /head.

Ta&le le Animal density effecte ©m beef perfermance on
slatted floor

Table I. Average monthly temperature and precipitationf Density (m /head)

2.0 1.7 1.5
Month Temperature Precipitation

(mm)

SEM

n

Initial mass, kg

Final mass, kg

Experiment duration, d

Average daily gain,kg

Daily DM intake, kg/hd

Feed to gain ratio

Mortality

93

446.9a

528.9s

68

1.21*

11.6

9.47

1

114

448.61

524.8ab
67

1.14*

8.92

8.86

0

130

453.9®

514.5b
67

0.91b
8.54

10.10

2

4.65

4.93Min. Max. Avg. Total

January:

25 yr. period

during study

February:

25 yr. period

during study

48.00

48.20

47.70

46.80

-6.28

-6.20

-5.10

-5.50

-1230

-12.30

41.40

-11.20

6714

48.00

55.85

99.00

0.05

SEM = standard error of the mean

a-b Means followed by the same letter are not statistically
(P<0.05)

significant

t (Ministere de Fenvironnementdu Quebec, MeteorologicalService)

Statistical analyses

All data were analyzed as a randomized design using the
Cochran Theorem and Duncan multiple range test (Montgom
ery 1984). Inferences designated as significant indicate
differences between treatment means significant at the 0.05
level of probability.

RESULTS AND DISCUSSION

Minimum barn air temperature was -10°C and the average
difference betweeninside and outside was 8°C. Barn temper
ature should not have affected animal performance, since the
critical temperature at which productivity could be decreased
is about -20°C for a steer weighing 500 kg (Hellickson and
Walker 1983). In general, minimum barn temperature and
temperature gradients were in good agreement with previous
reports (Fortier 1983).The relative humidity during the study
varied between 80 to 100% in the barn. Very low temperatures
sometimes resulted in fogs for short periods only.

The highestADGof 1.21kg was obtained at a density of 2.0
m2/head (P<0.05, Table II). This value is quite similar to the
one of 1.22 kg ata density of2 m2/head reported by Hegg et
al. (1974) and superior to those of 0.98 kg at a density of 1.88
m2/head obtained by Phillips (1982).

Decreasing density from 1.5 to 1.7 m2/head significantly
improved ADG by 25% (P<0.05). However, a further decrease
to adensity of2.0 m2/head resulted in only a6% improvement
(not significant) of ADG when compared to that of 1.7
m2/head. Smith etal. (1981) observed a similar trend; that is,
ADG decreased from 1.10 to 1.04 kg when density increased
from 2.32 to 1.30 m2/head. Maton et al. (1985) also observed
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*Intermediate mass, after 33days, showed thesame trend

CONCLUSION

The68-day experiment showed that animal density in feedlot
affects daily gain of beef cattle on slatted floors during cold
seasons in Quebec, under commercial operation. The daily
gain was 1.21 kg/head with a density of 2 m /headandonly
0.91 kg/head with adensity of 1.5 m2/head. This finding is in
agreement with an Agriculture Canada recommendation
which suggests an animal density of 0.4 to 0.5 m per 100kg
of body mass. There was no significant difference in feed to
gain ratio withchange in density.The inside barn temperature
lowered rarely below -10°C andaverage temperature gradient
between inside and outside was 8°C.

The animaldensity to be recommendedwill vary according
to certain factors such as the cost of the facilities and interest
rates. When interest rates are high, a low density steer popula
tion would be recommended to improve daily gains, thus
decreasingthe timerequired in the feedlot to obtain the desired
market weight or degree of finishing.
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