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Abstract: Water pollution is an essential component for the farmers in managing their 
agriculture fams. In almost all cases, without the chemical and microbiological analysis of 
water samples, the effect is damaging the animals and also the consumers. The study was 
carried out in Sibiu region of Romania, along Hârtibaciu River, and includes four farms, 
averaging 250 goats with different production system. Difficulties in ensuring quality milk, 
derived from various sources of contamination, the quality of water is directly depended on 
the maintenance of water suply. The foreign substances  or microorganisms sometimes don’t 
affect the appearance or taste of the water, but can influence the health of animals and of 
course the quality of dairy products.  This study was made to analyse the microbiological 
quality of water resources of the farmers, knowing that this is a major factor which influence 
the guality of the milk. The bacteriological tests were made onto Agar medium culture in 
petri dishes and were incubated at 37°C for 48h. Based on the microbiologicaly tests of the 
Hârtibaciu River resource, we could analyse the quality of the milk, too. The results of this 
study was presented and discused with the farmers and it was the starting point for them in 
changing their breeding technology, looking forward to improve their dairy production. A 
better quality of goat milk will be the main purpose of this study knowing that the farmers 
successed in their business.   
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INTRODUCTION  
 
The quality of water regarding the microbiological indices can have 
economic impact for farmers (Collins et al., 2007) through its effects on crop 
production and animal breeding (performance in milk production and weight 
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gain). (Heathwaite et al., 2005b) (Pickett et al., 2001) The main sources of 
water pollution are defined as „any discernable, confined and discrete 
conveyance, including but not limited to, any pipe, ditch, channel...not 
including agricultural storm water and return flow from irrigated agriculture" 
(Edwards et al., 2008). 
Indeed, water quality plays for the farmers an important role in animal 
performance, nutrition and health (Davies-Colley et al., 2004) In recent years, 
efforts to improve water quality were focused on these sources (Steyaert et 
al., 2007) (Lengyel, 2012), because livestock need access to large quantity of 
clean water every day (Popa et al., 2014) 
It is necessary to ascertain if the activity of small farmers can compete 
favorably in the production of goat milk in good hygienic conditions, 
monitoring and analyzing the water samples taken from farmer’s 
environment. (Monaghan et al., 2004) Without microbiological analysis of 
water, it would not be possible to determine the status and safety of drinking 
milk (Smith, 1993), which is so essential to establish the need and adequacy 
of treatment, and to safeguard human health (Devendra, 1982)    
This study will serve as an educational tool for the farmers, to change their 
breeding technology, looking forward to improve their dairy production. 
(Tiţa, 2003)  
 
MATERIALS AND METHODS 
 
The study was carried out in Sibiu depression, along the Hârtibaciu River; the 
Hârtibaciu meadow has two clearly differentiated sectors, the sector upstream 
of Sibiu: Sibiu-Agnita and Agnita-Retiş. The studied farms are located along 
the Hârtibaciu River, averaging 250 goats with different production system. 
Water sample were collected from 4 different locations along Hârtibaciu 
River, as Figure 1 shows.  

 
Figure 1 Hârtibaciu River in Sibiu Depression with sampling stations 
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The water samples were collected during 2014, in 4 different points, in sterile 
bottles for microbiological tests according with ISO SR EN 17.025/2005 
(General requirements for the competence of testing and calibration) and sent 
to Microbiology and Biotechnology Research Department (part of Lucian 
Blaga University, Sibiu). The samples were kept at 4°C during transport; 
otherwise the determination of microorganisms would not have been 
relevant. Analysis methods used to determine microbiologicaly quality for 
water was made as follow: from the sanitary point of view and public health, 
the water samples were analyzed for total coliforms, total fecal coliforms, 
Enterococcus and E. coli, according with the current Romanian legislation 
and normative (Order 1146/2002).  
Because water quality has an impact upon milk quality and its characteristics 
(Wilcock et al., 2006), we proceeded to analyze the microbiological quality 
of goat milk from farms, too. At the end of the study, it was made a 
correlation between water and milk quality in every farm involved. The milk 
analyzes were conducted in accordance with: SR EN ISO 4833-2003 for 
bacteria total number, STAS ISO 4831-92/2006 for coliforms, SR ISO 7251-
96/2005  for Escherichia coli, SR ISO 7954-2001 for yeasts and moulds. In 
order to provide a characterization of milk quality, a total of 16 samples (4 
sample x 4 farms in one month) have been collected during June 2014.  
  
RESULTS AND DISCUSSIONS 
 
The microbial quality of Hârtibaciu River  
The results of our study have shown a number of interesting points regarding 
the sanitary parameters of Hârtibaciu River water quality. Controlling the 
water quality is vitally for the farmers (Abida et al., 2008), especially if they 
are concerned about: milk production, feed consumption which can lead to 
losses of body weight. This is why, farmers have to consider microorganisms 
in direct relation to livestock water quality. (Cumming et al., 2006) 
To know the likelihood of contamination by organisms, we have to analyze 
the coliform concentration. (Eleria, 2002) It is well known that diseases such 
as dysentery, gastroenteritis, and hepatitis A (Ashbolt, 2004; Donovan, 2008) 
are cause by the presence of these coliforms, especially of fecal coliforms 
(which indicate the potential contamination). The contamination is also made 
by the digestion of food.  
The primary water’s health indicators are the coliform, found in different 
forms as E.coli, fecal coliform, Enterobacter. (Medema et al., 1997) In our 
study, the minimum value of total coliform have been registered by Farm no. 
2 with 5400 germs/100 cm3 water, followed by Farm no 4 with 7200 
germs/100 cm3 water (figure 2). 
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Figure 2 The microbial quality of Hârtibaciu River 

 
Following the analyzes regarding the total number of faecal coliforms we can 
say that the minimum contamination was recorded in farm no. 3 with 1218 
germs/100 cm3 water, unlike the farm no 4, where the number was 1784 
germs/100 cm3 water (figure 2).  
E. coli and Enterococcus has been the foremost indicator of fecal 
contamination in water quality monitoring for many decades. (Patoli et al., 
2010) E. coli has also been shown to be a significant reservoir of genes 
coding for antimicrobial drug resistance and therefore is a useful indicator for 
resistance in bacterial communities. (Bucknell et al., 1997; Rasmussen et al., 
2003) 
The number of coliform bacteria, respectively Enterococcus (afferent figure 
2) is increasing substantially in the farm no.4, values reaching between 102 
and 218/100 cm3 per sample because of the production system adopted by the 
farmer. E.coli reaches values of 21/100 cm3 per sample at the Farm no. 3 and 
increases to 32/100 cm3 per sample at the Farm no. 4.  
 
Microbial analysis and quality control of goat milk collected from 
studied farms 
Milk quality vary in their tolerance to diffrent water quality parameters. 
Common problems with drinking and using quality water can be identified by 
testing for the parameters in milk such as: total number of bacteria, coliforms, 
Escherichia coli and yeasts and moulds. A clean water supply is essential to 
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minimize contamination. From the milk recording data, the results are 
presented in figure 3. 
 

 
Figure 3 Microbial analysis of goat milk collected from studied farms 

 
For the milk samples there have been recorded a TBC (total bacteria count) 
values ranging between 28.54 ufc/ml (Farm 3) and 54.30 ufc/ml (Farm 4), 
while the milk samples regarding the yeasts and mouls ranged between 10.70 
ufc/ml (Farm 3) and 15.50 ufc/ml (Farm 4). 
Out of all coliforms and Enteroccocus having been analyzed in the milk 
sample collected; it is obvious that also in this case the results are extremelly 
high at Farm 4 and very low at Farm 3. Escherichia coli has not be identified 
in the milk sample collected.  
 
CONCLUSIONS 
 
After the study was made it seems that Hârtibaciu River has microbiological 
values which frame it in the second water quality Class (coliforms-less than 
10000 ufc/ml water).  
The Hârtibaciu River is characterized by a good water resource for farms, 
regarding the water sanitary parameters.  
The elements that define human involvement lead to a consider 
contamination of the Farm 4. Based on the number of samples taken, it 
appears that the highest environmental contamination occurred in the 
extensive production system (Farm 4) in comparison to the other systems. A 
possible source of contamination can be the farmer hands and thus emphasize 
the importance of personal hygiene during water transport.  
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But, the main conclusion can be written as: applying rules of proper hygiene 
can lead to a better health status of the animals, a good milk production itself, 
as we were happy to see at the Farm 3 (semi-intensive farm), which recorded 
the lowest values of microbiological indices.  
The consumer consider if the tastes of milk is good, they will accept it as a 
good quality drinking milk. If the milk contain excessive amounts of harmful 
substances, this may be dangerous, causing health effects for consumers if the 
water analysis weren't made.The correlation between water resources and 
milk quality in every farm involved was made to assess the impact of human 
interventions on the nutritional status of consumer over the Hartibaciu River 
region. The results of our work demonstrate that the quality of milk is 
extremelly depended on the quality of water and the way how the rules of 
proper hygiene are followed. One of the farmers didn’t know or understand 
this correlation; because of that and because the milk quality does not fulfill 
the minimum quality set standards, the production of milk can be rejected 
from the collector. This can lead to economical loss to the farmer.   
In order to reduce human contamination the implementation of educational 
programs is recommended so that the negative impact of man, on the natural 
sources of water, to be minimal. 
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