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SUMMARY

A total of 33 air samples from five balady incubators along the
-egg incubation process were examined bacteriologically. Tt has been

found that high microbial population exist, especially close to or at
the completion of hatching.

A significant correlation between air pollution and egg hatchabi-
lity was found. The hatchability rate in eggs incubated in an enviro-
nment low in bacterial content was superior to that of highly polluted
air. Moreover, the type of organisms isolated were the same as those
commonly encountered in cases of omphalitis in baby chicks.

Generally, the sanitation measures adopted in balady incubators

are not sufficient and are difinitely responsible for considerable
losses.

INTROUDCTION

The extent of bicterial contamination in hatcharies is of particular
dmportance in th: poultry indastry, owing to th: current m:thodsfrequently
practiczd and to th: larg: numb:r of n:wly hatch:d chicks usually maintain=d
rincloseproximity. Moreover, th: chaaasllingofeggs from a varietyof sources
through relatively small numbzrs of hatcharies and th: subszquent wide=

redistribution of chicks are conditions favourable for th: spread of infections
-diseases.

VOLKMAR (1929) stated that th2 inzreass in bacterial content of airin
"the incubator at hatching tim: was th: major factor in spreading of omphali-
tisor nav:l in%zction in baby chicks. Tia: av:rags diamster of the poresof
-incubated eggs varied from 6-13 u (BUXTON and GORDON, 1947) which
wreadily pzrmit microorginisms to penstrate thes shell.
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ROMANOFF and ROMANOFF (1949) reported that very diversified
types of micro-organisms may be present ¢ the ¢ gg-shell. The shell pores.
are usually covered with a bloom which pre vents the entrance of surface bac--
teria to the inside of the egg. On the other hand. if this organic substance
is totally or partiallyremove d by abrasion, handling, washingor long storage,
the pores are cpencd and micrcbial invasion imme diatc ly beccme s possible..

CHUTE and GERSHAM (1961) found that gross contamination of the
egg-she llwithfaccesis anobvious source of air pollutionin hatcharies. More-
over, GENTRY et al. (1962) reported that the overall chick mortality during
the first two wee ksof life was higher in chicks hatche dinincubators containing
a high bacterial content.

The mechanism of bacterial penetraticn thrcuvgh shell pcres has been
studicd by WILLIAMS and WHITEMORE (1967).

QUERLES et al. (1970) reported that the bacterial contenton the shells.
of eggs are related to their concentration in the air of poultry houses. They
concludc d that the hatchability of e ggs preduced in  wire flccr pens was su-
perior to eggs from litter floor nests. In the same ycar, SHIMOKYRA ¢t
al. showed that the mostcommoninfectionsin de ad chickswers due to E. coli
Kl.bsiclla, Rettgerella and Entercbacter organisms which were transmitted:
from the incubators atmosphcre.

Knowing that a ““clean chick? is likely to hatch in a clean incubator,.
this study was undcrtaken to provide infcrmation about air-berne bacteria
in native hatcheries.

MATERIAL AND METHODS

The air of 33 rooms in five balady incubators designated A, B, C, D-
and E located in El-Quesscia, El-B.ssary, Mankabad and Bani-Mohamed
(Assiut province) were subjectcd to bactcricle gical «xaminaticn. Samgples
were collc cte d at diff re nt peric ds be ginning frem the first weck up to hatching--
of cggs. The floor plan and the working pattcrnwere  the s2me in allinves-
tigated incubatcrs.

PROCEDURE

An aspirator bottle of 10 liters capacity was fillcd with water and con-
nectc d with a sterile glass tube of 15 em leng having a rcundod pulp atits.
middle and containing 2 gm of sterile glass bocds meiste ncd with sterile dis-
tillcd watcr via a sterile Tubber tubing. On running the test, the watcr was
allowe d to run through a side cpenning allcwing the prevailing air to rop-
lace the watcr in the bottle . passing thicugh the mcistened glass b.eds. The
fine ly suspe nded particle s including the air-barre bacteria ware mesily cap-
turcd by the moistened beeds. This proce ss was centinuc d until the whele
amountof water hasbee n evacuate d,w hichindicate d that 10 litcrsct air passcd.

* through the sterile beeds. The tube was ascptically closed frcm be th sides.
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In the laboratory, the beeds were suspended in 50ml of sterile saline solution,
and shaked thoroughly for 10 minutes. The following te sts were the® carried
out:

1.—Total bacterial counts

Serial dilutions were prepared up to the order of 10-7 using sterile saline
solution. One ml from each diluticn was mixcd thcrcughly with abcut 10
ml of standard plate count agar. After solidification, the plates were incu-
bated at 37°C for 24 hours. The average number of colonies per 10 liters
of air was calculated and recorded.

2.— Detection of pathogenic micro- organisms

Entercbactariaceae spp. were mainlyinvestigated in the follewing manners:
Bottles containing 50 mlof selenite F brothwere ascptically inc culatc d with
about 2 ml from the original saline suspensicn, and incubatcd at 37°C for 18
hours. Locpfuls from resulting growth in the e nrichme nt me¢ divm were stre
akcd on brilliant gree n agar plates and incubatcd fer 24 hcurs at 37°C. Sus-
pected colonies were isolate d and subjected to further ide ntificaticn acccrd-
ing io the procedure of EDWARDS and EWING (1962).

Other pathogens were also investigated in the follewing manner: A leop-
ful of 24 hours nutrient broth culture, previouly incculatcd frem the criginal
saline suspension, was streaked on blcod agar and salt mannitc1 agar plates.
Colonic s appearing after a 24 hours incubation at 37 °C were ide ntific d mer-
phologically and biochemically according tc CRUICKSHANK et al. (1969).

RESULTS AND DISCUSSION

The resultsrecorded in Table 1 reveal that all air samples ncar or at the
completion of hatching, showed high micrcbial pcpulations. At the first
weck of incubation in balady incubatcrs A, B, and D, th re were 1500, 4950
and 2000 bacteriaper cubic metcr of air on avcrage. H wever, the mean
nunbers of bacteria in the same incubatcers reachcd 5CC0, 21750 and 4¢02
per cutic meter during the last week respectively. Yet, air brond bact:riawcre
counte d during the secondand thirdweeks inthe incubatcrsde signatcd E,and
during the last. week only in that named C.

The extent of bacterial contaminaticn in such incubaters is naturally
decpe nde nton many facters. Among these are the raising cf dust during turn-
ing of ¢ ggs, the available ventilation ratc and-the hygic nic standards adcptc d.
During the first weck of incubation fuel matcrial usually consisting of straw
were burned as the source of hcat. The ccmpusticncf straw pre duce s gascs
which may have an advcrse effect on bactcrial prepagation (AHMED, 1975).

Assiut Vet, Med. J. Vol 3 No, 41976
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Also‘ the compdarative dryaess of ths atomsphere within such enclosed pre-
mises may lead to a reduction in the numbo:rs of air-borne micro-organisms.
However, the process of hsating was stopped from the 10 th day till the end
of the hatching p:zriod. Suspended particles including bacteria are rela-
tively heavier than air, and in the absence of air currents tend to settle down
on egg shells. Hezaceforth, eggs inside such incubators may bz exposed to
additional loads of contamination by micro-organisms. These may pene-
trate through the shell pores and influence the hatchability rate.

It is worth m:ntioning that the results achieved in this study revealed
a positive significant correlation between bacterial numbers present in the
air during incubation and the hatchability rate (Fable 1).

The significance of air-borne bacteria as shell contaminants was pre-
viously studied by SHUTE and GERSHAM (1961, GENTRY et al. (1962)
and CHUTE at al. (1953), who dzmonstrated the presence of high levels
of air-brone contamination in hatcheries. The mechanism of bacterial pene-
tration through egg pores has been studied by WILLIAMS and WHIT-
EMORE (1967).

It is clear from Figure 1 that the most active period of contamination
yielding the peake of counts extended from the 11th to the 17th day of
egg incubation. This may bz due to the maximum activity of workers in
turning eges (four times daily), as well as to the improper cleanliness of the
place from broken shells, feathers or droppings. However, periods at which
the counts remained consistently low usually fall b:tween the first to 10th
dayof incubation. This may bz due to closing the openingsof the incubatcrs
to avoid air currents and to keep the temperature stable.

On the other hand, at the end of the hatchingperiod, bacterial contamina-
tion of the air reached its maximum at thz 21th day due to the dense chick
population and the unusual consequent activity of workers. This constitute
a very serious hazard to the newly hatched chikes.

Inorder to obtain a more realisticevaluation of the severity of microbial
population in balady incubators. the potentially pathogenic micro-crganisms
isolated in the course of thisinvestigation are listed in Tahle 2. Ths= patho-
ge nicityof these organisms was establish=d by szveral investigators (VOLK-
MAR 1929; WILLIAMS and DAINES, 1942; O’MEARA and CHUTE,
1959 and SHUTE and GERSHAM, 1961). They conclud:d that the increased
bacterial contentof the air inincubators at hatching time was the major factor
in the production of omp halitis in newly hatched chicks. Gencrally, the type
of organisms isolated from air inside balady incubators in the present study
were the same as those commonly encountered in omp halitis.

The arbitrary figures proposed by CHUTE and GERSHAM (1961) to
= used in the evaluationof hatchery cleanliness indicate thata cleanincubator
should have a bacterial count of 20 or less per cubic foot., However, from

Assiut Vet. Med. 1., Vol. 3, No. 5, 1976.
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the data reported in the presence study, it is evident that existent hatchery
sanitation is not adequate to control contamination in most balady incuba-
ters.

AHMED (1975) found that formaldehyde fumigation of these native
hatcheries resulted in an increased rate of hatchability. Therefore, disin-
fection of ¢ ggs, incubators and other equipments concerned with chick rais-
ing is highly recomme nded.

Nowadays, the steadily increasing consumption demand for poultry
is generating an excellent markat potentiality. This makes the poultry in-
dustry as being of higheconcmic importance. Thercfere, it is exceedingly
important to imporve the hygienic conditicns in balady hatcheries 11 oOF der
to avoid transmission of infection. and efforts should be paid to realize this
Potentiality.
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