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ABSTRACT
The environment in the broiler house is a combination of physical and biological factors
generating a complex dynamic system of interactions between birds, the husbandry
system, temperature, and the aerial environment. The current field study was conducted in 2
broiler farms located in Upper Egypt to clarify the impact of an indoor climate element
(ambient temperature Ta.C’, relative humidity RH%, and air movement AV m/sec.) on
the survivability of microbial load (ML) in indoor air (IA) and on surfaces of abiotic
environment components (AC) ( drinkers, feeders, walls, and windows) . As well as on the
performance indices Pl (feed intake (FI), live body weight (LBW) g/w/bird, feed conversion
rate (FCR), and mortality %). The obtained results revealed that, indoor ambient temperatures
Ta.C° were the same means value despite of increased SD in farm 2. Higher relative humidity
(RH %) was recorded in farm 2 despite of values in both farms still less than 60-70%.
The higher recorded air velocity (AVm/sec) in farm 1 was within the recommended
requirement. The bacteria load (BL CFU) from indoor abiotic environment components (AC)
in farm 1 was higher than in farm 2 but FL CFU was higher in farm 1. No significant
differences were recorded in means value BL CFU between two farms during 7-21 days but
reported at 35 days. The mean difference value of BL CFU in farm 1 was significantly
correlated within all ages (7-35 days) and in farm 2 between 7, 35 days. The mean
difference of FL CFU in farm 1 was significantly increased between 7-35 days and in farm2
between 7, 35 days only. The cumulative means values of indoor air microbial load (IA ML)
confirmed a higher mean value of FL CFU was recorded in farm 1, and higher BL CFU in
farm 2. Differences were noticed between two farms in performance indices (PI) where
increased FI in farm 2, decreased FCR, decreased mortality %. Farm 2 performed well
compared with farm 1 indicated by increased FI and improved FCR. A negative correlation

was recorded between Ta.C° and all PI in farm 1. Ta.C significantly affected and correlated
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with both FI in farm 2 and mortality %. RH% negatively correlated with all Pl and
significantly correlated with LBW and FCR in farm 1, while in farm 2 RH% was significantly
correlated with FI only. Air movement (AV m/sec.) was negatively correlated with all Pl and
significantly correlated with the mortality rate in farm 1. Conclusion, during winter in Upper
Egypt , the two farms didn’t reveal significant difference in indoor climate elements but
recorded in indoor air and abiotic components microbial profile which reflected on final
performance indices mainly FCR and mortality rate in farm 2.
Key words:
Broiler, Climate elements (Cl.), Microbial load (ML), Performance indices (PI), Abiotic
environment components (AC). Indoor air (IA), fungi load FL, bacteria load BL
INTRODUCTION
In connection with the physico-chemical properties of the air, the degree of contamination of
the air can change diametrically within a few minutes (Donderski et al., 2005).
Microorganisms count inside poultry farms air and monitoring of its emission from this
building to the adjacent environment are important parameters for the assessment of the influence of
poultry houses on the environmental pollution (Matkovi¢ et al.,2006). In Switzerland the total
number of fungi in poultry houses ranged from 2.0 x10” to 1.1 x10° CFU /m® ; whereas the
number of bacteria was higher and ranged within 4.7 x10° to 4.2 x10" CFU /m® (Radon
et al ., 2002). The number of microorganisms (CFU/m3) in poultry houses ranged within: 1.7
x 10° - 8.8 x 10° for mesophilic bacteria (karwowska,2005). The number of bacteria in
poultry houses ranged from 10° to 10'® CFU/m3 and the concentrations of fungi was from 2.5
x 10 to 4.9 x 10° CFU/m® (Agranovski et al.,2007, Radon et al.,2002, Vu&emilo et al.,
2007). Microbial pollution is a key element of indoor air pollution. It is caused by hundreds
of species of bacteria and fungi, in particular filamentous fungi (Mould), growing indoors
when sufficient moisture is available (WHO,2009).The microbial community is known to
have a key role during the rearing period of broilers. Each broiler farm revealed a specific
microbial profile which varied with the age of the birds (Bae et al., 2017). Climate plays a major
role in the well-being and health of poultry .The climatic factors of interest include
temperature, relative humidity, air composition, air velocity and movement (Olanrewaju
et al., 2006; Mendes et al, 2013; Holik, 2015).The environment in the broiler house is a
combination of physical and biological factors generating a complex dynamic system of

interactions between birds, husbhandry system,, temperature, and the aerial environment. Ventilation
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plays a key role in this scenario. Adequate ventilation rates provide the most effective method
of controlling temperature within the hen house. They allow for controlling the relative
humidity and can play a key role in alleviating the negative effects of high stocking density
and of wet litter (Bianchi et al ., 2015).

If the temperature remains within the range of 25°C to 30°C, air velocity of 0.1 m/s to 0.2 m/s
can be maintained, but if the temperature goes beyond that an increase in air velocity will help
aid convectional cooling. Furthermore, at air velocity of 0.1 m/s to 0.2 m/s the movement
pattern of air can be easily controlled through building design and ventilation within the
building (Hulzebosch ,2004). Heat stress causes production losses in the intensive poultry
production industry, particularly in hot, resource limited regions of Africa and Asia
(Bhadauria et al., 2014). The target temperature for best broiler performance changes during
a grow-out, typically from around 30°C on day 1 to near 20°C or lower at harvest time,
depending on bird size and other factors. (Ross 2010). The optimum temperature for best
performance ranges between 18 and 22 °C for growing broiler chickens (Charles 2002, Ross
2010, EFSA, 2010).During the winter, the mortality rate of broiler breeders during this period
was significantly higher compared with the other months. Pereira et al. (2010).

The first day the temperature on chick level should be 30 °C. During the rearing period the
temperature is lowered according to the guidelines of the breeding companies. At 27 days of
age the temperature should be around 20 °C. (EFSA, 2010). Ambient temperatures
significantly influence the survivability and performance of the poultry production
(Ayo-Enwerem et al., 2017). In rural areas of developing countries, it is likely that rural
poultry is adversely affected (i.e. stressed) by extreme environmental conditions, as birds
continue to interact with the local environment during scavenging, and farmers have less
capacity to control their living environments (Nyonia et al., 2018). Climate change may affect
poultry production in several ways. By the incidence of extreme temperature events
(Lamarca et al., 2018). As the ambient temperature increased to 34°C, the mortality due to
heat will be higher in broilers by 8.4%. Ahaotu et al., (2019).

The effect of humidity on the thermal regulation of chickens depends on age and air
temperature (Lin et al. 2005). During the whole breeding cycle, the relative humidity should
be maintained at a value between 60% and 70% (Ross 2009, Ross 2010, EFSA 2010, and
EFSA 2012). Temperature and relative humidity influence the thermal comfort of the birds.
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A relative humidity of 60-70% in the house is necessary in the first 3 days .Relative humidity
above 70% can occasionally be reached with high stocking densities during winter, when the
ventilation rate may be reduced to retain heat and save energy. A relative humidity of 60-70%
in the house is necessary in the first three days (ROSS, 2009). The effect of humidity depends
mainly on factors within the building but also on outside humidity. Examples of important
factors in the building are stocking density, live weight of the birds, ventilation rate, indoor
temperature, number,type and management of drinkers, water consumption and water spillage
(Bianchi et al .,2015).

The current field study was conducted in two broiler farms located in Sohage governorate
(upper Egypt) during December - January 2019 to figure out the impact of indoor broiler
climate element (ambient temperature (Ta.C"), relative humidity (RH%) and air movement
(AV m/sec.) on the survivability of microbial load (ML) on surfaces of indoor abiotic
environment components (AC)(drinkers, feeders,walls and windows) where birds are in direct
contact with consequent effects on performance indices (feed intake g/w/bird, live body
weight ( LBW) g/w/bird, feed conversion rate (FCR), and | mortality %) .

Materials and Methods:

Study area:

The study was carried out in Upper Egypt; in Sohag governorate .The study period was
during (December - January) 2019 in winter. The study was conducted in 2 broiler farms in
two different areas in Sohag governorate, farm 1 and 2. Location of farm 1 was in Maragha,
while location of farm 2was in Gehina, Wind direction in all farms was from north to
south .Floor area of farm 1 was 100 m? while farm 2 was 325 m®.The breed of farm 1 and 2
was (Ross 308).

Management:

Floor system of the two farms was deep litter with concrete floor and the type of litter
material was Wood shavings.The type of housing for two farms was semi closed house.
The kind of feeding system for all farms was manual with plastic tube feeders. The kind of
drinking system was automatic in farms 1 with nipple drinkers with drip cups for farm 1 and
manual in farm 2 with fountain drinkers. Ventilation in all houses was mechanical with cross
ventilation; cooling pads in one end and exhaust fans in the opposite side. Bird carcasses were
collected daily and disposed in burial pits for all farms. For better litter management, good

source of litter material as wood shavings with a proper depth ranged 5 - 10 cm.
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Sampling and measures:

1-Determination of indoor climate elements (microclimate)

Air temperature, relative humidity and air velocity

House microclimate parameters and environmental conditions were monitored in accordance

with the methodology of animal hygiene studies (Kolacz and Dobrazanski 2006).

Air Temperature was measured by dry bulb thermometer, relative humidity was measured by
dry Bulb hygrometer and air velocity was measured by anemometer (PROSKIT MT - 4615)
Anemometer with accuracy 30~40 m/s.

2-Measurement of microbial load of indoor air

Total bacterial count and total fungal Count log CFU/m? air)

Microbial air contamination was determined by the sedimentation method, using Petri dishes
with nutrient culture media for bacteria and fungi growth. Air samples were collected at six
different sites indoor of each farm. The plates were left for 15 minutes before collection.
The airborne bacteria collected on agar medium were incubated at 37°C for 1 day, and
airborne fungi were incubated on Sabourad’s medium at 25°C for 5 days. The number of
microbial colonies on plates was determined with a Colony Star Counter. The number of
grown Colonies was converted into colony forming units (CFU) according to the formula
(Ogobrek and Plaskowska, 2011): X= (a x 1000)/V where: a - the number of grown colonies,
V - volume of sampled Air.

3-Microbial load (ML) of broiler environment abiotic components (drinkers, feeders, walls and
windows).

Swabbing method (Sanderson et al., 2002).

A-Swab samples were collected by removing a sterile swab from a sterile tube, moistening it by
inserting it into a second tube which contained a sponge soaked with sterile 1.5 ml of phosphate buffered saline
(PBS) at pH 7.2.

b- The selected surface was swabbed by moving the swab back and forth across the surface with
several horizontal strokes, then several vertical strokes.The swab was rotated during sampling to
ensure that, the entire surface of the swab was used.

C-After sampling,the swab was returned to its pre-labeled sampling tube containing appropriate
amount of liquid media.

4-Determination of bird performance indices:
A-Calculation of Live body weights and body weights gain of birds (LBW, BWG/bird/g/w)
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Average body weight according to (Lei and Van-Beek, 1997).Average weekly weight gain
was measured according to (Yalcin et al., 1998).Weighing birds was by digital scale. In the
seventh day birds were bulk weighed. After the seventh day, birds were individually
weighed.1% sample of birds was taken. Average body weight was calculated by dividing
total weight of all birds by number of all birds weighed.

b- Calculation of feed intake (FI).

The average feed intake /bird / day in grams (FI) was calculated by subtracting the weight of
Feed left from the amount of feed offered each day with attention to collect any spilled feed
(Dagas and Claveria 2008).

C- Calculation of Feed Conversion Rate (FCR)

FCR was calculated by dividing total feed intake by total weight gain. FCR was measured
Weekly (Dagas and Claveria 2008).

d- Mortality rate

Mortality rate was calculated by dividing total dead birds by total number of birds at time of
Housing .The mortality rate was recorded weekly throughout study period (Novel
et al.,2009).

5-Statistical analysis:

The data concerning house microclimate parameters and microbial contamination levels were
verified statistically by a one-factor analysis of variance. The statistical analysis of data
involved the determination of arithmetic means (x ). The significance of differences between
the mean values of the investigated parameters was determined by Duncan’s test. Calculations

were performed using Statistic 8.0 PL software. (Wojcik et al., 2010).
RESULTS AND DISCUSSION

The microbial community is known to have a key role during the rearing period of broilers.
Each broiler farm revealed a specific microbial profile which varied with the age of the birds
(Bae et al., 2017).

Data recorded in (Tables 1,2 and 3) showed the final means value of ML and that at
different ages of abiotic environment components (drinkers, feeders, walls, and window
swabs) in the investigated farms revealed that, the total viable bacteria colony-forming unit
CFU from site 1 (122.44 +SD 84.58 ) was higher than in site 2 (17.75+ SD 21.76 ) and
fungi in site 1 (17.63 £SD 25.26 ) compared with site 2 (3.94+ SD 7.49) respectively
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through study season. Besides t, data in (Table 4) showed that no significant difference was
recorded in means value bacterial load between two sites during 7-21 days but reported only
at 35 days (t. 4.79 at P < 0.01**). Meanwhile, significant differences were noticed in
FL CFU at 21 and 35 days (t. 2.581 at P < 0.01** and t. 2.07 at P < 0.04* respectively).
The number of bacteria in poultry houses ranged from 10° to 10'° CFU/m3, and the
concentrations of fungi were from 2.5 x 10 to 4.9 x 10° CFU/m3 (Agranovski et al., 2007,
Radon et al., 2002, Vu¢emilo et al., 2006, 2007).

Results in (Table 5) showed that, the mean BL cfu difference (-64.688-") in sitel was
significantly correlated between 7, 35 days (P <.004) and between 21, 35 days (-48.688-" at
P <.025). The mean BL CFU difference in site 2 was significantly correlated between 7, 35
days (33.813" at P <.021) and between 21, 35 days (52.688  at P <.001).The mean FL cfu
difference in site 1 (-47.125-" at P <.035) was significantly increased between 7, 21 days,
and between 21, 35 days (57.500  at P <.011). The mean FL CFU difference (17.063 at
P <.062) was significantly correlated between 7, 35 days. The number of bacteria in poultry
houses ranged from 10° to 10'® CFU/m3 and the concentrations of fungi were from 2.5 x 10!
to 4.9 x 10° CFU/m?® (Agranovski et al., 2007, Radon et al., 2002, Vu&emilo et al., 2006,
2007). Aerial contamination with bacteria in the range of 3.1-6.4 log10 CFU /m? in broiler
houses, fungal concentration in broiler was determined at 4.0-5.9 log10 CFU /m®. Microbial
contamination levels are influenced by various factors, including bird species, stocking
density, season, and ventilation system, microclimate, and litter quality. Bacterial and fungal
counts varied between weeks of the rearing period, most likely due to changes in dust levels
and ventilation efficiency. Bacterial counts were lowest in week 3 (4.6 log10 CFU /m®) and
highest at the end of rearing (5.3 logl0 CFU /m®). Fungal counts were lowest at the
beginning of the experiment (4.2 logl0 CFU /m®) and highest in weeks 2 and 5 (4.7 log10
CFU /m® (Witkowska and Sowinska, 2017).

Results are shown in (Table 6) confirmed a higher mean value of BL CFU in indoor air was
recorded in farm 2 (198.8, 314.4) compared with farm 1 (115.4, 251.7) at 7, 21 days
respectively but higher in farm 1(342.8) at 35 days only. The mean value of IA FL was
higher in site 1 (146.0, 306.7, 318.6) compared with farm 2 (112.8, 182.6, 245.0) during the
rearing cycle (7, 21, 35 days) respectively.

Data recorded the cumulative means value of indoor air (IA ML) in (Table 7) confirmed a

/. Gpptactmed'sHasae 80 no 2 267 — 276 /2020 267




Abmed Mobsmed Abmed Skbate et of

higher mean value of FL CFU was recorded in farm 1 (295.9) and higher BL CFU in farm 2
(283.9). The differences in means value between the two farms might be attributed to the
differences in daily management practices and specific microbial profiles of each farm.
The environment in the broiler house is a combination of physical and biological factors
generating a complex dynamic system of interactions between birds, husbandry system,
temperature, and the aerial environment (Bianchi et al ., 2015). Each broiler farm revealed a
specific microbial profile which varied with the age of the birds (Bae et al., 2017).

Results recorded in the (Table 8), indoor climate elements indicated the same means value of
Ta.C’ despite increased +SD in farm 2 (+SD 1.636) which might indicate various individual
readings inside this site with non-homogenized thermal profile of indoor Ta.C". Ambient
temperatures significantly influence the survivability and performance of poultry production
(Ayo-Enwerem et al., 2017). Higher RH% was recorded in site 2 (52.50% +SD
8.292) despite values in both farms still less than 60-70% which required for good bird
health and performance according to Ross (2009, 2012) and EFSA (2010, 2012) during
the whole breeding cycle, the relative humidity should be maintained at a value between
60% and 70%. The higher recorded AV m /sec in farm 1 (.100 £SD.141) was within the
recommended requirement. The AV m/sec and Ta.C’ values in farm 1 were agreed with that
recommended by Hulzebosch (2004), they reported that, if the temperature remains within
the range of 25°C to 30°C, air velocity of 0.1 m/s to 0.2 m/s can be maintained. In addition,
adequate ventilation rates provide the most effective method of controlling temperature

within the henhouse. They allow for controlling the relative humidity and can play a key role

in alleviating the negative effects of high stocking density and of wet litter (Bianchi et al ., 2015).

Data showed in the (Table 9), means differences were noticed between two sites in
performance indices where increased FI in site 2 (667.6g Vs. 647.0 g), decreased FCR
(1.7 Vs. 1.(8, decreased mortality % (.63 Vs. 1.34), these results still within recommended
values for this breed in both sites (Ross 308). .Site 2 performed well compared with site 1
indicated by increased FI and FCR.

Results in (Table 10) indicated that, the negative correlation recorded between Ta.C and all
performance indices in farm 1. As well as, the mortality rate in farm 2. Ta.C significantly
affected and correlated with both FI in farm 2 (r=.974 P <.009),mortality % (r=.966,P
<..012).Relative humidity, RH% negatively correlated with all P1 and significantly correlated
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with LBW and FCR in farm 1 (r=.811, P <.-.068 and r=.948, P <.-.018 respectively), while in
farm 2 RH% was significantly correlated with FI only (r=.912, P <.031). Air movement (AV
m/sec.) was negatively correlated with all Pl and significantly correlated with the mortality
rate in site 1 (r= .911, P <. -.032). Controlling the physical microenvironment in broiler
production houses is an important element in optimizing the production process. Ventilation

rate should be minimal in cold weather (Boni and Paes, 2000). Temperature and relative

humidity influence the thermal comfort of the birds (Ross, 2009).

Table (1): Means value £SD microbial load of indoor abiotic components in broiler farms

during winter.

RESULTS

Farm 1 Farm 2
ML. Bacteria CFU Fungi CFU Bacteria CFU Fungi CFU
AC. Mean| *SD| Mean| zSD | Mean +SD | Mean | +SD
Drinker 112.00 | 82.79 | 107.41| 92.25| 59.83 | 46.48| 40.29 | 19.00
Feeder 5442 | 49.30| 2566 | 20.92 | 24.33| 18.377 6.14 | 3.42
Wall 7483 | 4451 | 37.66| 2233 | 64.00| 59.794 | 27.00| 24.25
Window 97.33 | 66.81| 25,50 | 23.44 | 38.17| 37.716 175 122

*The mean values must multiply by 10°

ML = microbial load AC-= abiotic components

Table (2): Means value £SD of bacteria load of indoor abiotic components in broiler farms

during winter (7-35ds).

BL Farm 1 Farm 2
Age /d Mean +SD Mean +SD
7 57.75 36.55 51.56 36.58
21 73.75 46.46 70.44 54.78
35 122.44 84.58 17.75 21.76

BL = bacteria load
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Table (3): Means value +SD of fungi load of indoor abiotic components in broiler farms

during winter (7-35ds).

FL Farm 1 Farm 2
Age /d Mean +SD Mean +SD
7 28.00 32.36 21.00 40.88
21 75.13 97.93 11.38 13.16
35 17.63 25.26 3.94 7.49
FL= Fungi load

Table (4): Significant differences in microbial load of abiotic components between broiler

farms in winter.

t-test for Equality of
BL CFU Means +SD
Means
_ Sig.
Farm 1 57.75 36.55 Diff. _
T (2-tailed)
Farm 2 51.56 36.58
Farm 1.2 BLCFU Equal variances 0.479 30 0.63

a-Bacteria load in winter (7 ds).

a.Bacteria load in Winter (21 ds)

BL CFU Means +SD t-test for Equality of Means
) Sig.
Farm 1 73.75 46.46 Diff. _
T (2- tailed)
Farm 2 70.44 54.78
Farm 1.2 BLCFU Equal variances 0.184 30 0.85
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a.Bacteria load in winter (35 ds)

t-test for Equality of
BL CFU Means +SD
Means
_ Sig.
Farm 1 122.44 84.58 Diff. _
T (2 tailed)
Farm 2 17.75 21.76
Equal variances
Farm 1.2 BLCFU 4.79 30 0.01**
assumed
a.Fungi load in winter (7 ds)
FL CFU Means +SD t-test for Equality of Means
. Sig. (2-
Farm 1 28.00 32.36 Diff _
T tailed)
Farm 2 21.00 40.88
Farm 1.2 FL CFU Equal variances 0.537 30 0.59

b-Fungi load in winter (21 ds)

FL CFU Means +SD t-test for Equality of Means
Farm 1 75.13 97.93 T Diff. Sig. (2- tailed)
Farm 2 11.38 13.16
Sitel.2 Fungi Equal variances 2.581 30 0.01**
b-.Fungi winter (35 ds).
FL CFU Means +SD t-test for Equality of Means
Farm 1 17.63 25.26 - Diff. | Sig. (2-tailed)
Farm 2 3.94 7.49
Farm 1&2Fungi |Equal variances assumed | 2.07 30 0.04*
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Table (5): Impact of age on mean differences in microbial load of indoor abiotic component

(ML AC) in broiler farms during winter.

Dependent Variable Mec(s:nj;lef SR Sig.
. Visit-2 -16.000 21.064 451

Visit-1 — *
Visit-3 ~64.688- 21.064 004
. Visit-1 16.000 21.064 451
Farm 1 BLCFU Visit-2 Visit-3 -48.688- 21.064 025
Visit-3 Visit-1 64.688" 21.064 .004
(35d) Visit-2 48.688" 21.064 .025
. Visit-2 -18.875 14.160 189
Farm2 BLCFU Visit-1 Visit-3 33.813" 14.160 021
Vicita Visit-1 18875 14.160 189
Visit-3 52.688 14.160 001
Vit Visit-1 33813 14.160 021
Visit-2 152.688- 14.160 001
. Visit-2 47125 21.675 035

Visit-1 —

Visit-3 10.375 21.675 635
N Visit-1 47.125 21.675 .035
Farm 1 FLCFU Visit-2 Visit-3 57.500" 21675 011
Vicita Visit-1 10375 21.675 635
Visit-2 -57.500- 21.675 011
Vit Visit-2 9.625 8.899 285
Visit-3 17.063 8.899 062
. Visit-1 20625 8.899 285
Farm 2 FLCFU Visit-2 Visit-3 7.438 8.899 408
Vicita Visit-1 -17.063 8.899 062
Visit-2 7.438 8.899 408

*. The mean difference is significant at the 0.05 level.

Table (6): Mean values £SD of indoor air microbial load (IA ML) in investigated farms

during winter at 7 days old.

IA ML Farm 1 Farm 2
Farm Bacteria Fungi Bacteria Fungi
Mean | £SD Mean +SD Mean +SD Mean +SD
7 days 1154 | 101.7 146.0 116.6 198.8 116.4 112.8 94.9
21 days 251.7 | 106.8 306.7 83.7 314.4 97.6 182.6 | 136.7
35 days 342.8 | 54.3 318.6 66.9 318.9 128.8 245.0 97.1
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Table (7): The cumulative mean values +SD of indoor air microbial load in broiler farms

during winter.

IA ML

Farm 1 Farm 2
Bacteria Fungi Bacteria Fungi
Farm | Mean | £SD | Mean +SD Mean +SD Mean | £SD
249.4 | 1453 | 2959 | 1185 | 2839 | 1256 | 144.0 | 1029

Table (8): Total means £SD values of indoor climate elements (CL) in the investigated

broiler farms during winter.

Farm Farm 1 Farm 2
CL Mean +SD Mean +SD
Ta.C 26.00 .3536 26.10 1.636
RH% 48.00 3.259 52.50 8.292
AV m/s 100 141 .040 .08944

CL-= climate elements.

Table (9): Mean values +SD of Performance Indices in broiler farms during winter at 35 days.

Farm Farm 1 Farm 2
Pl Mean +SD Mean +SD
Fl 647.0 4276. 667.6 316.7
LBW 1111.8 6728. 1100.6 761.40
FCR 81. .87 1.7 74
Mort. % 1.34 .79 .63 47

Table(10):Correlations(spearmanrho)between indoor climate elements (CL) and performance

indices (PI) in broiler farms during winter.

Pl Farm 1 Farm 2
Fl/g LBW/g FCR Mort. % FI LBW FCR Mort. %
cl r. Sig. r. Sig. r. | Sig. r. Sig. r Sig. r. | Sig r. | Sig r. Sig.
Ta.C° 467 | -.204| .242 |-322 | 560 | -.164 .231 | -329| 974 | .009 | 722 | - 55| -.17 .97 | -.012
.10
RH%| .476 | -.19 .81 -07 | 948 | .018 | .349 | .260 | .912 | .031 |.679 | .12 | .89| -.04| .59 -152
Q)g 325 | .27 51 19 .52 .18 | .910 | -.03 42 .23 63 A4 23| 42 15 593
**_Caorrelation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed)
P1. Performance indices Cl. Climate elements
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