


Assessment of Drinking-Water Quality Intended for Poultry Production: A Baseline Study from Salem District, Tamil Nadu, India 
Abstract
Water quality is an important component of poultry production and may influence bird health, performance, farm infrastructure and biosecurity. The present study was conducted to assess the physicochemical and microbiological quality of water sources intended for poultry-farm use in Salem district. A total of 30 water samples were collected by convenience sampling from accessible sites associated with poultry farms before the commencement of poultry production. Physicochemical parameters, including pH, electrical conductivity (EC), total dissolved solids (TDS), salinity and total hardness were measured using an LMMP30 Water Quality Multiparameter. Coliforms were estimated by the five-tube most probable number (MPN) method using MacConkey lactose broth. The pH ranged from 6.90 – 8.80, with a mean of 7.85 ± 0.45. EC ranged from 592 – 46,800 µS/cm, while TDS ranged from 297 – 2,530 mg/L. Salinity ranged from 0.23 – 2.70 ppt and total hardness ranged from 240 – 1,692 mg/L. Coliform counts ranged from 0 – 170 MPN/100 mL, with detectable coliforms present in 24 (80.0%) samples. The findings demonstrated considerable variation in the physicochemical and microbiological quality of water sources intended for poultry production. The presence of coliforms and elevated mineralisation in several sources highlight the importance of baseline water-quality assessment before farm establishment. Regular monitoring, appropriate water sanitation and further seasonal and pathogen-specific investigations are recommended.
Keywords: Poultry production; drinking-water quality; physicochemical parameters; electrical conductivity; total dissolved solids; salinity; total hardness; coliforms; baseline assessment; Salem district 
1. Introduction
Water is an essential but often overlooked input in poultry production, functioning in thermoregulation, digestion, nutrient transport, metabolism and waste elimination. Poultry consume considerably more water than feed on a weight basis, and water intake varies with age, environmental temperature, diet and management (Roach et al., 2025). Consequently, the quality of water available for poultry production is an important consideration during farm planning and management. Water quality is determined by both physicochemical and microbiological characteristics, with parameters such as pH, electrical conductivity (EC), total dissolved solids (TDS), salinity and hardness providing important information about its suitability (Debassi et al., 2025). High levels of TDS and dissolved minerals may affect palatability and bird performance, while highly mineralised water may contribute to scaling and other problems in drinking-water infrastructure (Ebrahimi et al., 2024; Raut et al., 2025). In addition, water storage facilities and distribution systems may provide favourable sites for microbial attachment and biofilm formation once a poultry farm becomes operational (Ogundipe & Obe, 2025). Studies have demonstrated the presence of bacteria and fungi in poultry drinking-water systems, emphasising the importance of assessing and managing water quality from the initial stage of farm establishment (Mustedanagic et al., 2023; Ogundipe & Obe, 2025).
Recent work in commercial poultry houses has documented microbial biofilms in drinking-water lines, while controlled evaluation of water-line disinfection in laying hens has shown that treatment strategy can influence bacterial levels in drinking water (Ogundipe et al., 2024; Li et al., 2024).
Drinking water also has important food-safety and One Health implications because organisms such as Escherichia coli, Salmonella and Campylobacter may contaminate poultry production systems (Maharjan et al., 2017; Mantzios et al., 2023). Antimicrobial-resistant bacteria have also been reported in poultry water supplies (Osei et al., 2021), highlighting the importance of establishing appropriate water-quality and sanitation measures before the commencement of poultry production. Salem district is an important agricultural and livestock-producing region of Tamil Nadu, where groundwater is widely used for domestic, agricultural and livestock purposes. Previous investigations have reported considerable variation in groundwater pH, EC, TDS and hardness in the district (Arulbalaji & Gurugnanam, 2017).
Microbiological investigations of poultry-farm environments have also detected bacterial contamination in water used on farms, including studies from Nigeria and Tamil Nadu, supporting source-specific microbial assessment as part of poultry water-quality management (Ikeh et al., 2025; Begum et al., 2023).
However, information on the quality of water sources intended for poultry production in Salem district, particularly before the commencement of farm operations, remains limited. Therefore, the present study evaluated the physicochemical and microbiological quality of water sources intended for poultry-farm use in Salem district, Tamil Nadu, with particular emphasis on pH, EC, TDS, salinity, total hardness and coliforms.
2. Materials and Methods
2.1 Study area and demographic profile
The study was conducted in Salem District, Tamil Nadu, India, located in the north-central part of the state between approximately 11°14′ and 11°59′ N latitude and 77°44′ and 78°50′ E longitude. Salem is an important agricultural and livestock-producing district of Tamil Nadu, with poultry farming constituting an important component of the local livestock sector. The district experiences a predominantly tropical climate with considerable seasonal variation in rainfall and temperature. Both urban and rural areas are present, and groundwater is an important source of water for domestic, agricultural and livestock-related activities. Differences in geological formations, groundwater availability, land use, agricultural practices and anthropogenic activities may contribute to spatial variation in groundwater quality. These characteristics make Salem district an appropriate setting for assessing the baseline quality of water sources intended for poultry production.
2.2 Sampling
A total of 30 water samples were collected from accessible sites associated with poultry farms located in different areas of Salem district, such as Akkarapalayam, Attur, Periyeri, Keeripatti, Thalaivasal and Seeliampatty. Importantly, the samples were collected prior to the commencement of poultry production. Thus, the samples represented the quality of the available water sources before exposure to poultry birds, poultry-house activities, drinkers and routine farm operations. Samples were collected during the summer season (March to May).
2.3 Collection and transportation of water samples
Water samples were collected aseptically from the water sources intended for use as poultry drinking water. Approximately 250 – 500 mL of water was collected in sterile, clean and leak-proof containers. Sampling was performed without disturbing sediments or other materials present at the source. Samples were immediately transported to the laboratory under refrigerated conditions and processed within 2 h of collection. Microbiological processing was performed in a Biosafety Level II cabinet at the Department of Veterinary Public Health and Epidemiology, Veterinary College and Research Institute, Salem. Prior to analysis, all water samples were allowed to equilibrate to room temperature, and all physicochemical and microbiological analyses were subsequently performed under standardised laboratory conditions.
2.4 Assessment of physicochemical characteristics
The physicochemical characteristics of the water samples were assessed by measuring pH, EC, TDS, salinity and total hardness. Measurements were performed using an LMMP30 Water Quality Multiparameter according to the manufacturer's operating instructions (Fig. 1). The instrument was appropriately calibrated before measurement, and each water sample was assessed under standardised conditions. Results were recorded in the respective units displayed by the instrument, with EC expressed as µS/cm, TDS as mg/L and salinity as ppt. 
Total hardness was determined by EDTA complexometric titration, in which calcium and magnesium ions were titrated with a standardised EDTA solution using an appropriate indicator (Eriochrome Black T). The endpoint was identified by the characteristic colour change (from wine red to blue), and total hardness was expressed as mg/L (ppm) as CaCO3.
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Fig. 1 Water Quality Multiparameter
2.5 Microbiological examination
The presence of coliforms in the water samples was assessed using the most probable number (MPN) method with MacConkey lactose broth. Three sets of five tubes were prepared to examine different volumes of the water sample. For the first set, 10 mL of water sample was inoculated into tubes containing 10 mL of double-strength MacConkey lactose broth. For the second set, 1 mL of sample was inoculated into tubes containing 10 mL of single-strength MacConkey lactose broth, while for the third set, 0.1 mL of sample was inoculated into tubes containing 10 mL of single-strength MacConkey lactose broth. Durham tubes were incorporated into the fermentation tubes for the detection of gas production. The inoculated tubes were incubated at 37°C for 24 h. Tubes showing characteristic lactose fermentation with acid and gas production were considered positive. The number of positive tubes in each dilution was used to estimate the coliform concentration as MPN per 100 mL using the standard five-tube MPN interpretation table. 
2.6 Statistical analysis
Descriptive statistics were used to summarise the physicochemical and microbiological characteristics of the water samples. 
3. Results and Discussion
The physicochemical and microbiological characteristics of the 30 poultry-farm water samples are summarised in Table 1.
          Table 1. Physicochemical and microbiological characteristics of water samples
	Sample No.
	pH
	Electrical Conductivity
(µS/cm)
	TDS (mg/L)
	Salinity (ppt)
	Total Hardness (mg/L)
	Coliforms (MPN/100ml)

	1
	7.8
	1217
	608
	0.56
	648
	39

	2
	7.8
	804
	402
	0.34
	340
	54

	3
	7.9
	742
	378
	0.31
	340
	25

	4
	7.9
	793
	398
	0.34
	316
	79

	5
	7.7
	1947
	974
	0.96
	778
	2

	6
	7.4
	4550
	2270
	2.41
	1644
	45

	7
	7.4
	702
	350
	0.28
	240
	3

	8
	7.78
	1328
	663
	0.62
	324
	10

	9
	8.1
	592
	297
	0.23
	392
	6

	10
	6.9
	960
	481
	0.42
	544
	7

	11
	7.2
	1862
	932
	0.91
	708
	2

	12
	8.1
	3320
	1665
	1.72
	1240
	45

	13
	8.8
	690
	345
	0.28
	324
	0

	14
	8.3
	891
	446
	0.39
	426
	0

	15
	8.2
	683
	340
	0.27
	420
	0

	16
	7.2
	1148
	588
	0.54
	612
	13

	17
	7.3
	1446
	721
	0.69
	616
	39

	18
	7.3
	1212
	607
	0.56
	648
	33

	19
	7.2
	1335
	667
	0.63
	636
	13

	20
	8.4
	2440
	1230
	1.23
	802
	33

	21
	8.1
	907
	455
	0.40
	542
	62

	22
	7.9
	689
	347
	0.28
	580
	69

	23
	8
	643
	323
	0.25
	404
	0

	24
	8.5
	2470
	1239
	1.25
	1056
	170

	25
	8.1
	1059
	530
	0.48
	616
	0

	26
	8.3
	1665
	833
	0.81
	770
	5

	27
	7.8
	2030
	1020
	1.01
	644
	11

	28
	7.7
	1288
	644
	0.60
	540
	33

	29
	8.3
	46800
	2340
	2.48
	1692
	45

	30
	8.1
	5080
	2530
	2.70
	1660
	0



3.1 Physicochemical characteristics
3.1.1 pH: The pH ranged from 6.9 to 8.8, with a mean of 7.85 ± 0.45 and a median of 7.90, indicating generally neutral to mildly alkaline water. Similar variability in pH has been recorded by Bairi et al. (2025), who reported pH values ranging from 4.82 to 9.28 in water samples collected from poultry farms in Telangana. Although generally satisfactory, pH can influence microbial growth and chlorine-based sanitisation through changes in hypochlorous acid and hypochlorite proportions (Raut et al., 2024; Ogundipe & Obe, 2025). Alkaline drinking water may also affect broiler performance (Martínez et al., 2021; Raut et al., 2025). Therefore, periodic monitoring is recommended.
3.1.2 Electrical conductivity (EC): EC ranged from 592 to 46,800 µS/cm, with a mean of 3,043.10 ± 8,337.46 µS/cm and a median of 1,214.50 µS/cm. The marked difference between the mean and median was mainly due to the extreme value of 46,800 µS/cm. This variability was higher than that reported for groundwater in Salem district, where EC ranged from 230–3,800 µS/cm with a mean of 1,487 µS/cm (Arulbalaji & Gurugnanam, 2017). A recent study on poultry farms in Telangana reported EC values ranging from 48 to 940 µS/cm, demonstrating considerable variation among poultry-water sources (Bairi et al., 2025). The sample with the extreme EC value also showed elevated TDS, salinity and hardness, supporting the presence of increased dissolved ionic constituents. Similar relationships between hardness, EC and TDS have been reported in poultry-farm water in Egypt (Ibrahim et al., 2025).
3.1.3 Total dissolved solids (TDS): TDS ranged from 297 to 2,530 mg/L, with a mean of 820.77 ± 619.94 mg/L and a median of 607.50 mg/L. Three samples had TDS concentrations exceeding 2,000 mg/L, indicating relatively high levels of dissolved solids in these water sources. Such elevated values may warrant further evaluation of the specific mineral composition of the water and subsequent monitoring of flock performance. The observed variability is consistent with previous reports of substantial differences in TDS, EC, hardness and mineral composition among water sources used for poultry production (Ebrahimi et al., 2024). These findings highlight the importance of assessing TDS alongside other physicochemical parameters rather than interpreting it as an isolated indicator of poultry-water quality.
3.1.4 Salinity: Salinity of the water samples ranged from 0.23 to 2.70 ppt, with a mean of                     0.80 ± 0.68 ppt and a median of 0.56 ppt. The considerable variation among samples indicates differences in the concentration of dissolved salts between farms. The sample with the highest EC also showed elevated salinity, suggesting that the increased conductivity was associated with a greater concentration of dissolved ionic substances. Bairi et al. (2025) similarly reported considerable variation in salinity among poultry-farm water samples and demonstrated positive relationships between salinity and TDS. Since salinity reflects the combined contribution of dissolved salts, its elevation may be related to the underlying groundwater characteristics or mineral dissolution. Therefore, salinity should be considered together with EC, TDS and hardness when evaluating the overall chemical quality of poultry drinking water.
3.1.5 Total hardness: Total hardness ranged from 240 to 1,692 mg/L, with a mean of 683.40 ± 397.80 mg/L and a median of 614 mg/L. Although hardness is not directly toxic because calcium and magnesium are essential minerals, water with high hardness may promote scaling in pipelines, drinkers and storage tanks, potentially affecting water flow and microbial accumulation. Similar concerns regarding hardness and water suitability in poultry systems have been reported by Di Martino et al. (2018) and Osei et al. (2021). Therefore, hardness warrants attention on poultry farms, particularly those using groundwater, with further analysis of calcium, magnesium, sodium, chloride and sulphate recommended to determine the underlying mineral composition.
3.2 Microbiological quality
Coliform counts ranged from 0 to 170 MPN per 100 mL, with a mean of 28.1 ± 35.56 MPN per 100 mL and a median of 13 MPN per 100 mL. Detectable coliforms were present in 24 of the 30 samples (80%), while six samples (20%) showed no detectable count. The high proportion of samples with detectable coliforms indicates that microbial contamination was widespread among the water sources assessed, despite the samples being collected before the commencement of poultry-farm operations. This finding is particularly relevant because a common drinking-water source can provide repeated exposure to birds throughout the production cycle. Comparable concerns have been reported by Osei et al. (2021) in Ghana, who detected total coliforms in 97% and faecal enterococci in 56% of poultry-farm water supplies. The relatively high detection rate observed in the present study therefore emphasises the importance of routine microbiological monitoring of poultry drinking-water sources, together with appropriate source protection, storage-tank sanitation, periodic cleaning and flushing of water-distribution systems.
4. Conclusion
This baseline assessment showed considerable variation in the physicochemical and microbiological quality of water sources intended for poultry production in Salem district, Tamil Nadu. Across the 30 samples, pH was generally neutral to mildly alkaline, whereas EC, TDS, salinity and total hardness varied substantially among sites. Three samples had TDS concentrations above 2,000 mg/L, indicating relatively high dissolved-solids concentrations in those sources. Coliforms were detected in 24 samples (80.0%), with counts ranging from 0 to 170 MPN/100 mL, demonstrating that microbiological quality also differed markedly among the sampled sources before poultry-farm operations began. These findings support the use of combined physicochemical and microbiological assessment when evaluating water intended for poultry production. Establishing baseline water quality before farm operation and continuing periodic surveillance may help identify site-specific concerns and guide appropriate corrective measures. Where contamination is detected, suitable treatment, source protection, and routine cleaning and sanitation of storage and distribution systems should be considered in accordance with the observed water-quality conditions.

5. Limitations
The present study had certain limitations. The relatively small sample size may limit the generalisability of the findings to all poultry-farm water sources in Salem district. Convenience sampling may have introduced selection bias, as only accessible sites were included. Sampling was conducted at a single time point before farm operations and therefore seasonal variations in water quality could not be assessed. Microbiological assessment was limited to coliform estimation and did not include pathogen-specific identification. In addition, detailed mineral composition and potential waterline biofilm characteristics were not investigated. Further studies with larger sample sizes, seasonal sampling and comprehensive microbiological and chemical analyses are recommended.
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