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ABSTRACT

Some microclimatic variables were examined in a poullry hause at Daleadilia prov-
ince. It was clear from the resudts that the acciomulation of carbon dioxide and anuno-
nia inside the poultry hotise were from the 1st to 7th week of excvmination( 1240/ 1120 -
3740/3400 p.p.ony and (35/17-75/65 p.p.m) in case of carbon choxide and anunonia

respectively, althouglt the accunudation was higher in summer than in auhomn monifis.

The highest microorganism carrying particles were obsernved i the 4(h weelk where

the R.H% was 82 and temperatire of 30°C & 26°C.

There was a marled relationship between Elineria oocyst count and {empercdure

with pH of the litter, where it reached the highest cownt al temperature of 29°C and pH

of 7.6 {1200} in surmuner seasoi and (1G00) in autunut onie.

The coliform count allover the period of examinafion in autumn weeks was lesser

than that in summer weelks.

There was a correlation between the body gain of the birds and temperalure witl

humidity as a microclirnatic variable.

INTRODUCTION

37

The microclimatic variables play ar ituporiant rele in the poultry fndustry. Any doviation in

these variables [rown the ground staie will cause serious deterioration of the atmosphere of the

bullding. The most important nmicroclimatic variahles alleeting poultry are relative humidity, am-

bient {ecmperature as well as carbon diexide and amnonia. The air pollutants usually incrcascd
wilh age ol the chick. Le Bars {1868) and Satish et al. (2002). Also, the number ol microbes
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carrylng particles are usually increascd in poultry houses. Hojovec & Fiser (1968) and Wathes

et al. (1997).

The number ol vlable microbes are signilicantly aliceted by micro climatic factors, the number
of inicrobe carrying particles ave greatly increased wilth incrcasing lemperaiure, Bessarabov et
al. (1971), Petekov {(1975), Platz (1979). Zahran (1980) and Michael et al. (2001}. Mean-
whille, Saif (1974) fornd an inverse corrclation between relative hamidily and conceniration of

alr-borne particles.

The broiler performance 1s also alfected hy microclimaric variables. The ambicnl lenperature
below 219C inereases the body weight gain. Deaton et al. (1984), Carr et al. (1976) and David
(1984). Thc relative liumidity above 80% greatly affects the bodv gainn. David (1984). Inside the
poultry housc the ammonia as air pollutant should not incrcased nre than 70 p.p.m otherwise
weight gain and feed conversion will he aflected, Reece & Lott (1980), Rcece et al. (1981), Da-
vid (1984) and Demmers et al. (1995).

The average carbon dioxide level inside the pouliny house is usually ranged between 2000-
3000 p.p.ni, Harwood & Reeee (1975), Reece & Lott (1980) and Amr (2001).

The microhial eount in the poultry litter is affected Ly phsico-chiemical character of the Miter
ltsclf, The development of chemical decomposition of organic substance aud the establisliment of
biological cquilibriwin witbin the micro-population dcercase the niicrobial count, lves et al.
(1966), Hassanien (1971), Arafa et al. (1979), Zakia (1984), Whyte (1993) and Whyte et al.
(1993).

Long & Millared (1977) noliced that higher number of £.onevt is observed ai 4-5 weeks old.
High temperature. ammonia yoduetion and bacterial decomposilion arc lactors assisl in de-

struction of vocysis within 2 weeks, David (1984).

MATERIAL & METHODS

A broiler poultry house at Sherbein City, Dakahha governorate was investigated 11 house
was climalic provided with elcctric fans hanged in the roofs. 5,000 Hubberd breed broilers were
reared in the house, the bird densily was about 13/m2. The inicroclimatic variables ol the house

were obscrved for a perlad of 7 weeks over two suceessive seisons (Summer & Autumn 2002).

A- Air examinetion ;
(1) Physical examination:

[- Ambient temperatuie. 2- Relative iumidity.
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5 Thermohygrometers were placed inside the house m diflerent places. The average dai-

ly rcading was obtained. Results recorded jn table (1).
{2) Chewical cxamination: (Nadver 1976),

1- Delermination of earbon dioxide

2- Determination of amuiuoaia
(3) Microbial examination: (Cruickshank et. al. 1975).

Two plates ol 10 cm dlameter of nutricni agar, blood agar, Mac.Conkey agar were uscd. The
plates are placed open for 30 seconds in different places inside (e poultry housc at a distance of
50-60 cm above the [loor level. Then the plates were incubated al 37°C lor 24 Lirs, {hen counted,
the averagec count of each iwo plates was cstimalcd as (he sedimentation rate of inicrobe-

carrylng particles in 30 sec./ 10 cm dfameter plates.
- er examination :
{1) Temperature:

Temperalurc ol the litter in Hie house was recorded by inserting ordinary thermomeler (0-

100C) in the litter for a few minutes till reaching constant reading.

(2) Chemical examination :
1- Delermination of pH

10 gms of well mixed litter sample were soaked in 100 ml. dist. water. The PII was mcas-

urcd by pH-meter.
2- Delermination of tnolsture content (Tuker 1967).

10 gms ol thoroughly milxed litter were placed in a known wecightl porceline cruicible, the
crucible was then kept in hot air oven at 105°C fov 5 hrs, then cooled and weighted.
The process was repeated several times till (wo constants successive weights werc ob-

tailied. Difference in weights represents the moisture content.
3- Determination of ammonia (Conway 1957).
(3) Microbial examination :

Samples of the litter were collected under aseptic condition. A handful samples were collected

randomly in sierile polyethylcne bags from ditlerent places of the house.

1- Total Bacterial Count (T.B.C)
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Tgm of lilter was mixed witli 9cce sterile saline solution. The mixiure was iriturated 1n sterile

mortar. 10 fold dilutions were made fron (he mixtine up to 1012,

One ml [rom each dllution was translerred to each 4 scparale slerile plates. Ten mi of stan-
dard plate count agar (45°C) werce aseptically pourcd into each dish. After mixing. ihe plates

were solidilicd and incubated at 229C for 3 days & 37°C loy 48 hrs,
2- Total coliform count :

The presumptive coliform test was performed aller chalimer s 1962, Inoculating Mac.Conkeys
bile salt lactose broth tubces with 1 ml of previously prepared serial dilution. oenlated tubes

were Incubated at 370C tor 48hirs. Positive (1ihes were subjected 1o conlirmatory (est.

3 loopfuls from positive preswinptive tubes were transferied into brillient green bhile salt lac-

tose broth tuhes.

The MD'N of coliform /gm wis delernned aceording (o DeMan s (able 1975, Resnlis arc re-

corded in table 2.
3- Total Eimeria gocyst count
(Using McMaster technlguc according (o Coles 1967).

2 gms ol (he litter were crushed and thorpughly mised witlt 28 ml of water. 1m) ol a elear
nilxtare was placed in a test lube, mixed with 1 ml of sheather's satution. Draw gsuflicient
amounl tn (ill McMaster counting chamber. The shide was placed an (hie microseope to count the
cggs or oocysts. The counted number was multiplied by 300 (o give the number of ooeysts/gm of
litler.

C- Bady weight of birds :

20 randowt chicken were wclghted weekly during the rearing period (7 weeks) thie average

body weighl was obtained and yecorded in table 3.

RESULTS AND DISCUSSION

In this work. relatlve humidity, temperaiure, earbon dioxide and ammonia as microclimatic

elements were considered.

Results in table (1) showed gradual increase in relative humidity percent to reach the maxi-
mumn at the 50 week, although at (he 40 week, the two records are similar (82%), in the 5th

week the autunm record was higher (han stunmer one (84 and 88%) yespectively.

Regarding the lemperature, there was o difference of 3°C from (e 15t to 7(h week in summer
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rccords, while it was 7°C in aniinnn record. Also, there was stability in stummer recorded tent-

peratures Jromt the 51 week of observation,

Concerning the values of carbon dioxide and anunenia. there wis g gradual nicrease in con-
centrations (rom the lirst week (o rcach the maxiinum at the 7th week in botlt sumnmer and au-

turnn (1240 / 1120-3740 / 3400 & 35/ 17-75 / 65 p.p.m.).

From the obtained data in table (1) it is clear that suwimner scason exhibited 1he highest mi-
croclimatic variables which need more altention in poultry management to mitigalc tlie siress ef-

feet ol these variables.

The number of nijeroorgainsing carrying particles as shown lrom the table showed gradual in-
crease from l1e first week to rcach the peak i the 4P week in ot seasons (1100-3000 in suni-
mer season and 400-1800 in aulumn onc} ou nutrient agar. This may be attributed to increasing
of the birds activity which assist in dust pulvarization or may be as a result ol tavouriie condi-
tlon of relative humidity and temperature (82 / 82% & 30 /26G0C) which cncourage the survival

and propagulion of cnvironmental microorganisms.

The fore mentioned data are mercly the same recorded by Petekov & Tsutsumans (1975),
Zahran (1980), Bessarabov (1984), Wathes et al. (1997) and Michael et al, (2001).

The physicochemical characters of the litler as iempervature, hydrogen ion conceiitration,
molsture content and antmonia arc important lactors for existence and nwaintenamee ol disease
agents, Zakia (1984). Il not the above mcniioned faciors are adjpsied and coutrolled, ey con-

stitute advcerse state on the bird purformance.

Results in (able (2) showed a gradual incerease in the lifier s temperature in summer fime fram
28-340C, mcanwhile there was a decreasc in values in aultunn records from 30°C in the first
week to reach 22°C at the 7'M week. Also. there was an increase in the values of pll, nioisture
content and ammonia fron the 1st weelkk 6.8 /6.6- 8.8 / 85, 15/ 15- 52 /45, 0.0080 /0.012-
0.080/0.0635}. respectively.

From the oblaned data. it is clear (hat stunmer records of physico-chemical analysis of the
litter showcd higher values than that recorded in autumn examination so, rearing of birds in the

summer scason nced further atlention arwd acconnmnodations rather (han other seasons.

Concerning the microbial count In the liilicy, the highest total count per gram of litter at 37°C
and 22°C was recorded at the 7 week, alihough the count recorded in aulumn weeks (0x1011)

was lower at 37°C than that counted in sumimer wecks {200x1011),

Regarding the coliform count per gt litler, also, there was a gradual increase in both periods

of examination Iromn the 151 1ill 710 weck, alihough the autumn period examination exhibited a
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lower count {20x105 to 70x107) than summer perlod (90x 108 (0 80x108). These findings go hand
in hand with that mentioned by Zakia (1984), Memerine (1984) and Satish et al. (2002).

[t is intcrest Lo notice the cxislcnce of Einleria oocysts in the litler, it reached the peak at the
31d week in summer reading, when the physico-chemical factors were 29°C, pH 7.6, oisture
25% and ammonia 0.034p.p.m. The sanme records were merely the same In aniumn examinalion

at the 4!h week.

Generally, the decrease In oocysts counnt in the litter may be atiributed lo turning over of the
litter, or increase the ammonia conceniraiion or may be as a result of biological competilion, Da-

vid (1984).

Interprctation ol the data recorded in (able {3) concerning the clfeet of different microclimatic
factors on body gain, It is clear that (he maximum hody gain was obtained at the 7P weck (1400-
1500gm) for sumnier and autumn records respectively, althongh in autumn observation. Uiere is

a varlation in wcekly gain from that of summer by at lcast 150gm.

From the obtained data, if is clear that the microclimatic variables had a great cflect on the
body gaiu of the bird specially temperaturc. ammonia and carbon dioxide, which may inpair
growth of the bird, David (1884), Memerin (1985), Donkoch (1989), Kutlu & Michael (1993)
and Demmers et al. (1995).

The authers recommended the adjustment of thesc variables either by controlling (he (emper-

aturc and relative humidity of the building or by decreasing (he stocking density of the llock.
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Table 1. Incidence of air microbes in relation to

microclimatic variables.

Interval Microclimatic Variables No. of
S microorganisms
In week Carrying particles
RH | Temp. | CO* [Ammonia| N. |Blood | McConk
% °c p.p.m p.p.m agar | agar | ey. Agar
| 75 31 1240 35 [100 | 1200 750
* %k 70 28 1120 17 400 600 300
2 * 75 31 2400 48 1300 | 1400 850
* 75 28 2200 30 600 700 450
3 * 77 30 3000 48 1450 | 1500 900
| 80 26 2500 30 1200 | 1250 900
4 * 82 30 3200 60 3000 | 3050 2500
*k 82 26 2500 42 1800 | 2000 1300
5 * 84 28 3480 65 1200 | 1300 1000
*w 88 26 3000 50 1800 | 2000 1300
6 * 76 28 3700 66 1200 | 1250 750
« | 80 | 24 | 3200 60 1000 | 1100 | 750
7 * 77 28 3740 75 1200 | 1220 530
bl 80 21 3400 65 900 | 1000 580

* summer records
**aulumn rccords
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Table 2. Physico-chemical character and microbial load in

poultry litter
Period Physico-chemical Microbial count ] Eimeri
of character a
exam./ oocyst
Week |[Temp. °c[PIl  |Moisture| Amm|T.B.C. |T.B.C. MPN |
% /gm [37°C  |2°C |
1 . 28 6.8 15 0.008 80)(1{)"_‘ 90X10° 90x 10° )
‘s 30 6.6 15 0.012 | 62x10° ‘ 40x10° 20x10’ 00
2 * 29 7.0 20 0.002 | 36X107 210k 10° 25107 00
" 30 7.1 15 0.006 | 210X10* 105x 10" 20x10° 00
3 . 29 7.6 25 0.034 | 130X10 150x 107 25x107 1200
“ 29 7.2 20 0.034 | 75%x(0° 200x10° B0xio’ 00
4 * 30 80 35 0.045 | 40X10° L1Ox10™ R 10’ 600
e A 7.0 28 0038 | 50X10" 80x§0'° 60x10° 1600
5 * 32 8.0 42 0.048 | 180X107 200x1Q™ R0x 107 300
* 28 79 36 0.038 | £80X10" 220010 20x10° 800
6 * 34 83 48 0,065 | 200x10™ 210x10™ BOx10* 00
s 27 8.0 42 0.050 | 200x10" 50x10" 20x310° 500
7 . 34 8.8 52 0.080 | 200n10"" 110x10" ROX10% o)
|
| e p2; 8.5 45 0.065 | 8uA10" 220x 49" 70x10’ 00

* Summer records.
** Autumn records

Mansoura, Vet. Med, J.

Vol. V, No. 1, 2003



E. A, Taha et al..,

45

Table 3. Body gain of chicken in relation to microclimatic

variables.

[ Ageof 7 Microchimatic Variables Average body
hird Temp. °C R.H% Amm. CO, weighl in pm.
Jweck p.p.m p.p.m
[~ 31 75 35 | 1240 83
el 28 IV 17 1120 100
2 ¥ 31 75 48 2400 200
*x 28 5 30 2200 250
3 30 77 48 3000 00
ol 26 80 30 2500 340
4 * 30 82 60 3200 600
x 26 8 42 2500 700
5 * 28 84 65 3480 850
*x 26 88 50 3000 1060
6 * 28 76 66 3760 1200
*x 24 80 60 3200 1300
7 * 28 77 75 3740 1400
| *x 21 30 65 3400 1500

* Sumrmer records.

** Autunmn records.
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