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BACTERIOLOGICAL EXAMINATIONS OF AIR IN SHEEP FOLDS

K. Kozlowska, W. Rogowska
Wroclaw Institute of Veterinary Hygiene

Relatively few authors have undertaken examinations of
bacterial flora in the air of animal habitats. Czajkowski (2), Cena (1), and
Majewski (3) published the earliest articles on this subject in Poland.
Zdzienicki (8) in his extensive work discusses an apparatus suitable to this
type of examinations, gives a series of investigative methods, and defines
the influence of bacterial air pollution on the appearance of bacterial dis-

eases among people and experimental animals.

In recent years bacteriological examinations of the air are
linking in more and more often on the composition of microelimatic exam-
inations of animal habitats. Majewski (4), Surowiecki (7), and Paradowska

(6) confirmed the high degree of bacteriological air pollution in the habitats

of various kinds of animals. Both Majewski and Surowiecki have the number

of microbes in the air dependent upon the normal production cycle. On the
other hand, Paradowska as well as Zdzienicki have the number of microbes
in the air dependent on microclimatic conditions--chiefly temperature and

humidity. Markow (5) in his examinations proved the close dependence be-

tween the number of microbes in the air of the habitats and their sanitary




condition and change of air by ventilation devices.

The purpose of our examinations was to define the degree of
bacterial air pollution in sheep folds in differentiating microclimatic con-
ditions. For this purpose, after preliminary microclimatic tests conducted
in December of 1974, sheep folds were selected for investigation, which

differed in thermo-moisture conditions.

Material and Methods

Bacteriological and microclimatic examinations of the air were
performed in February of 1975 in 12 halo type sheep folds, in which merino
sheep were kept in deep bedding. Partitions of the various folds (walls,
ceiling) are built of materials varying in degree of thermoinsulation. Some
have utility attics filled with bedding, which are a good insulating material,
while others are covered with roofs filled with inadequate thermal insulation.
Only in 3 folds were there working exhaust and ventilating ducts of a gravi-
tational kind, in 5 folds exhaust or ventilating ducts were working, while
in 4 folds there were no ventilating devices. The inhabitants of the folds
in most cases were the mothers with lambs and the young--folds 3,4,5,7,
8, 10, 11, 12, in folds 1 and 2 there were exclusively wethers, . and in
folds 6 and 9 only mothers with lambs. Breeding began in November and 1

lasted to the end of January.




Air samples were gathered once a week for a period of one month.
Dishes were placed in 3 places of the building at a height of 1 m. over the
bedding before work was begun in the folds (giving of feed, making bedding).
At the same time the fundamental microclimatic parameters (temperature,
positive humidity, air velocity) were measured by methods used universally w

in zoological hygiene.

The microflora in the air was examined at the same time by two
me thods: 1--Koch's sedimentation method, 2--a filtration method, by

using a manual suction pump with a membrane filter and mounting, made l
according to Zdzienicki's schemat. The sedimentation method depended

on leaving in the examined fold an open Petri dish having a diameter of

10 cm. with a constant base (2. 5% multipepton agar) for a period of 30

seconds. After the dishes were transported to the laboratory they were

incubated at 37°C for 24 hours. Bacteriological examination of the air by

the filtration method depended on allowing 1 liter of air through the

"Synthesia' type membrane filter (pore size 0.6 microns). The filter was
sterilized by ultra-violet rays and placed in a sterile head. After examina-

tion of the 1 liter of air the filter was removed with sterile tweezers and

placed in a Petri dish on a stationary base so that the surface onto which

the microbes escaped would be directed toward the top (would not directly

touch the base). Next, as in the first method, the dishes, together with the
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filters, were placed in a thermostat for 24 hours. After the incubation

period colonies were counted--for larger numbers of colonies they were
counted by using Chiran's micro-adder. In both methods on the basis of
the appearance of the colonies and the preparations colored by the Gram

method the morphological composition of bacterial flora was defined.

In these folds mentioned from November, 1974 to April, 1975
an analysis was conducted of the sicknesses and fatalities of the sheep
against a background of diseases of the respiratory system. Going by the
entries made in the books kept on treating the animals by area veterinarians,
it was confirmed that the diseases analised were diagnosed as acute pneumo-

nia and chronic pneumonia.,

Discussion of Results

During the examination period the differences in temperature and
absolute humidity between individual folds were very great (the greatest
difference being 12, 2°C and 6. 15 g/m3). These differences are connected
with the different thermo-insulation value of the constructional partitions
of the buildings. On the other hand, the temperature values of con-
secutive tests in these same folds were sufficiently stable--fluctuations to

the order of 0.5 to 1, 5°C. Values of absolute humidity also did not show
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ducts; 4 = confirmed;
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Explanation: 1= ventilating exhaust ducts; 2 = gravitational ventilating
- = not confirmed.
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great differences--fluctuations within the limits of 0.2to 0.8 g/m3. Air

velocity in the folds ran within limits of admissable norms and did not

exert greater influence on the number of microbes.

The folds were aligned according to increased alr temperature.

In connectionwith insignificant differences of the results obtained from

the fourfold tests the values of measured parameters were averaged and

presented in Table 1. The graphic presentation of such aligned results
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air temp. in %
__, absolute humidity in g/m?3

---------- air velocity in m/sec.
__no. of microbes on dish

No. of microbes in dish

“Fold #

Fig. 1. Microflora in air (sedimentation method) in individual folds,
against a background of microclimatic conditions.

(Fig. 1) suggests that there exists a relationship between the number of
microbes in the air and the values of the basic microclimatic parameters:
temperature and absolute humidity--together with the increase of tem-

perature and humidity the number of microbes increases.

In each fold 12 results of bacteriological tests using the

sedimentation method were attained and the same number of results was




achieved by the filtration method. The differences in the number of microbes
confirmed by both methods during consecutive tests in the same fold were
not great, from 2 to 9 microbes, however, the differences between individ-

ual folds were considerable.

The average number of microbes obtained during this examination
period using the sedimentation method runs within limits of from 48 to 235
on one dish, while the average number of microbes obtained in this period
by the filtration method is higher and is held within limits of 80 to 410 in
1 liter of air. A similar course of curves is observed, representing the

number of microbes obtained by the first and second methods (Fig. 2).

Air change without a doubt influences the number of microbes.
In folds equipped with working ventilating systems (exhaust and gravitational
ducts) the number of microbes in the air is lower in comparison with the
number obtained in folds with approximate thermo-moisture conditions not

having ventilating systems.

The morphological composition of bacterial flora in the air of the
examined folds is presented by the following: Gram + granulations:

67-76%, oxygen-free bacilli: 13-34%, mold: 4-9%.
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Fig. 2. Number of microbes in air of individual folds from I to XII

On the basis of the book on treating the animals it was confirmed
that the most sicknesses and fatalities in the sheep were against a background
of diseases of the respiratory system in folds having the highest humidity
and the greatest number of microbes in the air. The index of morbidity and
fatalities in all the folds is considerably higher among lambs than the num-
ber of adult and young sheep. Detail information concerning the numbers

of sick and fallen sheep is presented in Table 2.

IPRS——S S e




»
5

, and young sheep , Lar s
; i 0. “No. o) Tk
Fold # 3 *ir‘a hos rﬁad % l%\{ioaJ" SI\JT.CR » é\éad e
4 m 2 . .“ ‘.' » - - - - - -
§ 2 L il s Qe f - -tk M - - - -
g . 290 2 am |~ 2 - : ! R e 5 7
4 389 ! a2 | - - ¥ 2 ar 8 ~
s 383 2 00 t? q% | 29 9 3% s 209
[ a2 4 14} - = M s <» - ig
4 2 9 20 1 Q25| Me ” 7 7 204
] %7 " 20| - - 273 ” <% 9 229
9 200 ] 32| 7 w | s ” .53 " 3,87
0 "5 .- e - N? 20 Q09 7 288
) 4”2 Z »} s 7 ] »e ” £ 0 535
2 9 Vgl 102 | 259 2 862 10 392
Conclusions

1. The difference in the number of microbes in the air between
examined folds amounts to from several tens to several hundred both by
using the first and second method.

2. The number of microbes in the air of the folds increases in
parallel to the increase in temperature and relative humidity.

3. In folds equipped with working exhaust and gravitational ven-
tilating systems, the number of microbes in the air is somewhat lower in
comparison with folds having approximate microclimatic conditions, not
having ventilating systems.

4. [n foldgvith optimal air temperature, high humidity and large
number of microbes, the index of morbidity and fatalities in sheep is con-
siderably higher than in folds with lower temperature and humidity as well

as a smaller number of microbes.
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