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Abstract:  
Bronchopneumonia is multi-factorial disease. In the causation of the disease hygienic factors, environment and 
stressful situations, such as that of transport are important. The study focused on two farms calves’ growth of 
different races and ages (Leban Farm and Besi) in Prishtina. In each farm became measurement of temperature, 
humidity, CO2, NH3, three (3) times a day every month, three times in a month. The data obtained were 
processed and statistically. More sick calves with pneumonia was observed in stables 1 and 2 of the farm Leban, 
respectively 13.33% and 10.41% humidity where temperatures were in the barn 1 = 9.46 ° C and 92.13 % 
humidity, CO2 0.058 . NH3 with watering eyes and nose pointed to the high level. In the farm 2 , the temperature 
was 9.09 % , 82.60 % humidity, CO2 and NH3 = 0.059 at a high level. Besi farm appear different picture. In barn 
one (1) indicators were: temperature 10.1 ° C , humidity 83 %, C02 = 0.071 and 6.66 % morbidity ; In barn 2, T 
= was 9.19 ° C, humidity 90.25 %, C02 = 0.065, NH3 in high levels , morbidity was 9.41 % ; during April and 
May when the barn 1 Leban temperature was 15.08 to 18.64 ° C, humidity from 69. 96 to 65. 10 % and barn 2 
Besi, the temperature was 15,93 to 17.01 ° C, humidity from 69.15 to 65.02 %, C02 = 0.046 to 0.052, while the 
smell of NH3 does not feel , morbidity was lower, Leban 7.14 % and Besi 3.33 %.  
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1. Introduction 

Bronchopneumonia is serious lung disease that 
brings huge economic damage. It further observed in 
calves aged 1-4 months and less frequently in calves 
older than this age [1, 2, 3, 5, 8, 9]. Bronkopneumonia 
constitutes a major problem especially in those cases 
where calves are kept in the stable group and stay 
without moving out in the fresh air [10]. Ilness meets 
almost all seasons of the year , but more often in the 
winter and spring. In cases where the stables farms 
where calves are reared calves do not respect the rules 
of hygiene, disinfection of their early time, without 
greater cubature are necessary and insufficient 
ventilation, bronchopneumonia mass occurs even in 
the hot months of the year. The ventilation system 
must provide a constant flow of air. This approach 
helps in removing moisture, keeping the barn 
temperature and body temperature of calves especially 
in summer. Ventilation affects prevent the increase of 
NH3 which affects more strongly to eyes and 
respiratory system. Recently ammonia is seen as an 
important factor that plays a chronic stressor, which 
strongly affects the health of calves. Ammonia 
transport mechanisms affecting the respiratory tract 
sisting preventing bacteria activity and detergent 
powders [6]. 

2. Material and Methods 

To realize the topic based on the methodology 
developed in each farm became a series of 
measurements for some of the natural environmental 
factors, such as temperature, relative air humidity and 
the presence of harmful gases such as CO2, NH3. 
Measurements were made three times a day, at 
breakfast without getting 7oo of employees in the 
stable, at 12OO and at 18oo, every month, every 3 
months. Temperature, humidity and CO2 were 
measured simultaneously with VAISALA camera 
(set), and NH3 was assessed through direct smell. The 
device was placed at the body of calves. 

3. Results and Discussion 

The survey data of the microclimate’s factors on 
farms in the study are presented in Tables 1, 2,3 and 4, 
and the morbidity associated with changes in the 
microclimate parameters appear in the respective 
graphs. The data in Table No. 1 shows that the 
temperature in the months from January to March is 
lower, while the months April, May, June is higher. 

From the data presented in table. 1 shows that 
temperatures in January and February have the lowest 
values, while in other months, it reaches higher 
values.
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Table 1. Temperature in the stables’ environment, at different times of the day, according to the study months. 

Indicators according to the stables at 
different times of the day 

Months of the study 
January February March April May June 

 
 
 
 
 
 
 
 
T=oC 

 
Leban 1 

Time: 7oo 
“ 12oo 
“ 18oo 

7.23 8.32 12.01 12.67 16.71 14.21 
10.15 10.01 12.92 16.87 19.70 15.80 
11.01 10.75 17.41 15.70 19.52 21.11 

Average 9.46 9.69 14.11 15.08 18.64 17.04 
 
Leban 2 

Ora 7oo 
“ 12oo 
“ 18oo 

8.23 8.32 12.92 13.01 15.72 18.25 
9.01 10.01 13.37 16.96 20.22 15.37 
10.04 10.75 18.01 15.85 16.15 18.72 

Average 9.09 9.69 14.76 15.27 17.36 17.44 
 
Besi 1 

Ora 7oo 
“ 12oo 
“ 18oo 

10.94 8.79 12.87 12.90 15.72 14.46 
9.35 11.76 13.01 16.57 20.24 18.06 
10.01 11.73 17.88 15.06 13.50 20.15 

Average 10.10 10.76 14.58 14.84 16.48 17.55 
 
Besi 2 

Ora 7oo 
“ 12oo 
“ 18oo 

9.63 10.02 13.07 13.87 15.68 13.96 
9.84 12.87 14.87 16.91 21.20 17.87 
8.12 13.04 16.05 17.01 14.34 19.72 

Average 9.19 11.97 14.66 15.93 17.01 17.87 
When compared with normal values 

recommended for stables calves (18-20 ° C) show that 
in the months of April, May, and June temperature 
values are approximate. In January and February, 
where temperature fluctuations are too large to normal 
calves bronco pneumonia the density is higher. As has 

been shown in Table 2, the relative humidity of the air 
in January and February is higher. The levels near 
maximum it presented in March. As the months April, 
May, June, where temperatures are high, humidity is 
lower in value than the rate which the stables where 
calves are reared is 70-80% (minimum is 60%). 

Table 2. Relative humidity in the environment of the stables (farms) at different hours of the day,  

according to the study months 
Indicators according to the stables at 
different times of the day 

Months of the study 
January February March April May June 

 
 
 
 
 
 
L=% 

 
Leban 1 

Time: 7oo 
“ 12oo 
“ 18oo 

91.60 82,11 88,77 72,81 71,36 59,70 
91.20 84,23 87,84 74,77 60,45 59,16 
93.60 80,78 92,42 62,32 63,50 48,11 

Average 92.13 82,37 89,67 69,96 65,10 55,65 
 
Leban 2 

Ora 7oo 
“ 12oo 
“ 18oo 

87.20 81,79 81,64 71,24 70,68 62,05 
75.87 83,35 79,12 75,02 61,38 70,51 
83.13 88,44 81,10 61,20 63,02 64,97 

Average 82.60 84,52 80,62 69,15 65,02 65,84 
 
Besi 1 

Ora 7oo 
“ 12oo 
“ 18oo 

75.78 82,11 82,12 67,84 64,14 70,28 
90.25 79,23 77,01 70,77 46,54 61,43 
82.98 78,12 79,13 51,32 70,56 60,81 

Average 83.00 79,82 79,42 63,31 60,41 64,17 
 
Besi 2 

Ora 7oo 
“ 12oo 
“ 18oo 

89.91 80,98 80,10 68,02 64,62 69,74 
91.20 92,16 76,07 67,72 47,01 60,78 
8.12 13.04 16.05 17.01 14.34 19.72 

Average 9.19 11.97 14.66 15.93 17.01 17.87 
The concentration of CO2 undergoes relatively 

large changes not as big as it is, as shown in tab. 3. 
The concentration of CO2, the impact on the 
morbidity of calves from respiratory diseases in our 
study seems to be related to the temperature and 
humidity of the environment. Even NH3 concentration 
is higher in the months January and February, acting 
with the highest intensity, tab. 4. 

Increased levels of CO2 and NH3 according to 
some authors was known as it go into the stall with 
hindsight shows its high level [7] operating with 
different intensity and therefore are less harmful to 
morbidity of calves. From the data of the study shows 
that humidity and temperature are the main factors 
that affect the appearance of bronchopneumonia and 
its high frequency, while the action of CO2 and NH3 is 
marginal. 
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.Table 3. Content of CO2 in the environment of the stable/farmss at different hours of the day, according to the 

study months Label/caption of the table. 
Indicators according to the stables at 
different times of the day 

Months of the study 
January February March April May June 

 
 
 
 
 
 
 
 
CO2 

 
Leban 1 

Time 7oo 
“ 12oo 
“ 18oo 

0,058 0,055 0,084 0,072 0,067 0,062 
0,079 0,045 0,098 0,089 0,064 0,075 
0,056 0,060 0,080 0,079 0,084 0,084 

Average 0,058 0,053 0,087 0,080 0,046 0,073 
 
Leban 2 

Ora 7oo 
“ 12oo 
“ 18oo 

0,062 0,078 0,064 0,068 0,072 0,083 
0,068 0,060 0,058 0,057 0,065 0,091 
0,048 0,058 0,079 0,069 0,058 0,065 

Average 0,059 0,065 0,067 0,064 0,065 0,079 
 
Besi 1 

Ora 7oo 
“ 12oo 
“ 18oo 

0,090 0,044 0,072 0,139 0,065 0,066 
0,065 0,040 0,048 0,047 0,068 0,070 
0,060 0,060 0,060 0,052 0,067 0,064 

Average 0,071 0,046 0,060 0,079 0,066 0,066 
 
Besi 2 

Ora 7oo 
“ 12oo 
“ 18oo 

0,078 0,068 0,068 0,091 0,048 0,058 
0,060 0,074 0,052 0,052 0,052 0,062 
0,058 0,048 0,074 0,031 0,056 0,059 

Average 0,065 0,063 0,064 0,058 0,052 0,059 

Table 1. Contents of NH3 in the stables’ environment, at different times of the day, according to the study 

months. 

Indicators according to the stables at 
different times of the day 

Months of the study 
January February March April May June 

 
 
NH3 

 
Leban 

Time 7oo 
“ 12oo 
“ 18oo 

 
High 

 
High 

 
Insensitive 

 
In Rate 

 
In Rate 

 
In Rate 

 
Besi 

Time 7oo 
“ 12oo 
“ 18oo 

 
High 

 
High 

 
Insensitive 

 
In Rate 

 
In Rate 

 
In Rate 

 
Environment where calves grow must provide 

thermal comfort them, physically, to satisfy and adapt 
their behavior. In all cases, ventilation is determining 
the health of calves’ progress. The result of bad 
ventilation will always be the high incidence of 
diseases of the respiratory and the digestive tract [6]. 
Acording [4] bronchopneumonia happens when active 
(risk factors) in a combination of certain animal, 
environmental and infectious agents. Low 
environmental temperatures in January and February 
and high humidity acting on the body of the calf 
significantly affect the energy loss when air with high 
humidity and heat imparts good. Inhalation of cold air 
and high humidity strengthens even more stress which 
acts directly on the respiratory system. The stress of 
the body from the cold reduces the body's ability to 
safeguard micro saprobes that is in the airways, 
multiplication and virulentation of inflammatory foci 
which causes the bronchi and later the 
bronchopneumonia spots. Calves as a rule are better 
than those lower temperatures and higher humidity 
levels low. For this reason tends to increase 
consumption of dry matter in calves in order to 

produce more thermal energy (dry food requires more 
"may" to be wasted. This means that the motor work 
certain segments digestive functions and shrink more 
than other types of food. Strong contraction will 
produce more thermal energy or temperature by 
protecting calves to some extent by lower 
environmental temperatures [6]. In January, February, 
when the temperature was low and the relative air 
humidity is high, even higher morbidity. In the farm 
Leban 13.33% 10.41%, while 9.41% in the farm Besi. 
In the stables where the temperature was close 
morbidity rate was low, the farm Besi 0.32% and 
3.33%, while the farm Leban 7.14% and 6.45%. This 
is evident in the graph chart No.1 and No.2, for Leban 
farm (farm No 1 and No. 2). In the barn No. 2 Leban 
conjunction humidity and temperature along with low 
morbidity and no impact C02. But the level of C02 
No.1 barn looks disturbed. Graph No. 1 and chart No. 
2  

Even farm Besi, no stalls. 1 and 2, impact on 
morbidity calves high relative air humidity high and 
low temperatures. In these stalls closely related 
morbidity of the calves and CO2. Chart No. 3 and 
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No.4 chart. More needed to avoid the occurrence of 
bronchopneumonia are also the ensuring good 
ventilation and hygiene-sanitary conditions. This is 
even more necessary calves regarded as excellent 
tolerant of low temperatures [6, 9]. 

  

Figure 1: Temperature, humidity, CO2 

indicators and their impact in occurrence of 

dieseases on calves on Leban 1 farm  

 

   

Figure 2: Temperature, humidity, CO2 

indicators and their impact in occurrence of 

dieseases on calves on Leban 2 farm.  
  

 
Figure 3: Temperature, humidity, CO2 indicators 

and their impact in occurrence of dieseases on calves 

on Besi 1 farm. 
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Figure 4: Temperature, humidity, CO2 

indicators and their impact in occurrence of 

dieseases on calves on Besi 2 farm  

The data show that the main factors in the rise of 
bronchopneumonia are relative air humidity at high 
and low temperatures. Besides these should be noted 
that affect gases as CO2, NH3 and insufficient 
ventilation in the stalls. Regarding the lighting was 
better than the rate low (1: 10), but no significant 
impact on the emergence of the bronchopneumonia. 

4. Conclusions  

Preliminary results from the study reach the 
following conclusions: 
• Bronchopneumonia  
• air humidity and low temperatures. 
• Microclimate’s factors is noticed more in the 

winter. 
• Higher impact has relative should be taken not to 

separate from each other but in conjunction with 
each other. 

• Design and implementation of new constructions 
for calves must be made in accordance with 
land-climatic conditions of the area and the area 
micro-zone where constructed (built), in order to 
guarantee the necessary parameters of the 
microclimate. 
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