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ABSTRACT 

This study was conducted to evaluate the efficacy of drinking water pH on production 

performance, dressing yield parameter and microbial load of sonali cross breed chicken. 

For this purpose 120 day old chicks were randomly assigned into four treatment groups 

namely (T0, T1, T2, and T3) having three replication in each treatment group with 10 birds 

in each replication. Experimental birds in T1, T2 and T3 were provided drinking water @ 

5.5, 6.5 and 7.5 pH level. Final live weight gain and feed efficiency of birds were not 

found insignificantly different among the treatment groups (p>0.05). Highest body weight 

gain was found (863.60±25.21g) in T2
 
group that was received @ 6.5 pH in water 

compared to control group T0 and the lowest body weight gain was found  

(794.60±27.02g) in T3 group that was  received @  7.5 pH in water statistically similar to 

the control group T0. Meat yield parameters did not show significant differences among 

the treatment groups compared to control group. This study is also indicated that 

microbial load was significantly (p<0.01) reduced in the acidic groups when compared to 

the control  alkaline group. Highest E. coli count was found (233.33±12.01) in T3 groups 

and lowest E. coli count was found (170.00±11.54) in T1 groups. Highest salmonella 

count was found (225.00±14.43) in T3 groups and lowest was count (145.00±8.66) in T2 

groups.  Total production cost for per kilogram weight was lowest in T2 

(142.00±1.12TK.) group and highest in T1 (142.80±1.36Tk.) group. The net profit from 

per kilogram sonali chicken was statistically similar (p>0.05). The highest profit was 

found in T2 (18.00±1.2Tk.)  group and lowest was found in T3 (13.8±1.18Tk.)  group. 

Based on the result it could be concluded that controlling pH in the drinking water at the 

effective level has a statistical similar in production performance and potential effect on 

bacterial load of sonali chicken. 

 

 

Keywords: Hameco-pH, Sonali chicken, production performance, and Microbial load.
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CHAPTER-I 

INTRODUCTION 

Bangladesh is considered as one of the most appropriate countries in the world for rearing 

poultry. The poultry industry plays a crucial role in economic growth and simultaneously, 

creates numerous employment opportunities (Shamsuddoha, et al.2003). Regardless of 

religion and age almost all people are fond of chicken meat. People of any age can take 

poultry meat without hesitation for less content of fat compared to other meats. We have 

to increase the animal protein production to make our people sound and healthy. Protein 

intake is recommended to be in the range of 0.8 to 1.6g/d per kg body weight for human 

requires minimum 20.44kg protein per person (average 70kg body weight) per year. It 

indicates that it is a crying need to increase the meat production according to the 

requirements. In Bangladeshi food culture, people always try to find the indigenous 

(Desi) cock for its tenderness and good taste. One of the reasons is that poultry meat is 

still compact to heat, but in sonali meat some portions are separated from the bone, that's 

why this is not suitable for making roast. Majority people like cockerels weighing about 

650-700g, so that they can economically make maximum four roasts of 120-130g. 

Practically, it is seen in the market that for a festival or usual consumption people have 

been buying most of the cockerels. The demand of cockerels is bigger than that of 

production. Local chicks could not meet the demand of the people in an overpopulated 

country where about 142 million people living in an area of 143,999 square kilometers 

(BBS March, 2001). For the necessity of time Fayomi and Sonali (Rhode Island Red × 

Fayomi) growing straight run chicks have been taking their place beside the indigenous 

chicks for their adaptability and acceptability under the climatic conditions of Bangladesh 

(Anisuzzaman and Wahid, 1988). Moreover, they have tenderness and good taste as liked 

as Desi chicks. On another observation, sonali crossbred stated as more suitable chicks 

for meat and egg production to rear in rural areas for higher adaptability and disease 

resistance (Ali and Wahid, 1989). Crossbred progenies were superior to purebred in 

growth rate, meat quality, body weight and feed conversion compared to that of 

respective purebreds (Dubrynia, 1958; Masic and Khalifah, 1965). Crossbred Sonali 

might have a higher growth rate, viability and meat yield because a certain level of hybrid 

vigor could be expected as their parents Rhode Island Red (RIR) and Fayomi are 2 

different breeds. Rhode Island Red is bigger sized chicks than that of Fayomi. The breed 

that will show better performance could be recommended besides the native cockerels to 
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partially fulfill the demand of meat. In northern region of Bangladesh, sonali is more 

popular for meat production. Highlighted concern over antibiotic resistance, natural 

alternatives; probiotic (Fuller, et al. 1989) and some organic acid (Cheveerach et al.2004) 

or combination of them are used in the diets assume to be their positive effect on health 

and growth of broiler. There are several types of organic acids; citric acid, acetic acid, 

lactic acid, fumeric acid, malic acid, ascorbic acid etc. and also their different 

combinations are used in poultry diets (Callsen, 1999). They have a specific antibacterial 

effect at a low pH and may help to reduce overall bacterial numbers or modify bacterial 

species distribution in the gut and increase nutritive value to the diet and thus improved 

their health. Health of the gut is one of the major factors governing the performance of 

poultry. 

Organic acid treatments composed of individual acids and blends of several acids have 

been found to perform antimicrobial activities similar to those of antibiotics (Wang et 

al.2009). The European Union allowed the use of organic acids and their salts in poultry 

production because these are generally considered safe (Adil et al.2010). Organic acids 

have been used for decades in commercial compound feeds, mostly for feed preservation, 

for which formic and propionic acids are particularly effective (Luckstadt, 2014 ). In the 

European Union, these two organic acids and several others (lactic, citric, fumaric and 

sorbic acids) and their salts (e.g. calcium formate, calcium propionate) are used under the 

classification ‘feed preservative’ (Luckstadt & Mellor, 2011). In the poultry industry, the 

use of water with adequate physical, chemical and microbiological quality it is of 

fundamental importance. Since many birds have access to the same water source, quality 

problems will affect a great number of animals. The drinking water plays an important 

role in the transmission of some bacterial, viral and protozoan diseases that are among the 

most common poultry diseases. Important factors to prevent waterborne diseases in 

poultry the protection of supply sources, water disinfection and the quality control of 

microbiological, chemical and physical characteristics. Water is an essential nutrient for 

birds and therefore quality preservation is fundamental for good herd performance. 

Effective Salmonella control on the farm is based on preventing Salmonella from entering 

and spreading in a farm. Salmonella is a cause of bacterial food-borne disease in humans, 

and can often be attributed to contaminated food products. It is estimated that around 

2.6%, 10.6% and 17.0% of human salmonellosis cases are attributable to turkeys, sonali 

chicken and laying hens, respectively. Some researchers are suggesting the use of organic 

http://www.poultryworld.net/Health/Health_tool/Salmonellosis-Pullorum-Bacillary-white-diarrhoea/
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acids as a cheaper and safe alternative to antibiotics, but limited studies have been done in 

Bangladesh to compare the effects of using organic acids and antibiotics on the growth, 

meat yield and economic feasibility of rearing popular dual purposes sonali chicks. 

Keeping above information in mind, present research was aimed with the following 

objectives: 

 To know the effect of different pH level on production performance of Sonali 

Chicken. 

 To evaluated the bacterial load (E. coli and salmonella) on faeces of Sonali 

Chicken. 
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  CHAPTER-II 

REVIEW OF LITERATURE 

Organic Acid is an organic compound with acidic properties associated with their 

Carboxyl group –COOH group. In General Organic acids are considered to be any 

carboxylic acid including fatty acid & amino acid. Organic Acids are weak Acid & do not 

disassociate completely in water. Prevention of diseases and enhancement of growth are 

critical factors in modern poultry production. Keeping these thinking in mind, poultry 

farmers are indiscriminately using different antibiotics. But continuous and unnecessary 

use of antibiotics cause antibiotic resistance and residual existence (Waldroup et al.2003) 

in poultry products, is the major health concern now a day. The short-chain acids (C1–

C7) are found to be associated with antimicrobial activity. They are either simple mono-

carboxylic acids such as formic, acetic, propionic and butyric acids or carboxylic acids 

with the hydroxyl group such as lactic, malic, tartaric and citric acids or short-chain 

carboxylic acids containing double bonds like fumaric and sorbic acids (Shahidi et. al., 

2014). Generally organic acids with antimicrobial activities have a pKa value in the range 

of 3 and 5. Organic acid treatments composed of individual acids and blends of several 

acids have been found to perform antimicrobial activities similar to those of antibiotics 

(Wang et al. 2009). The European Union allowed the use of organic acids and their salts 

in poultry production because these are generally considered safe (Adil et al.2010). 

Organic acids have been used for decades in commercial compound feeds, mostly for 

feed preservation, for which formic and propionic acids are particularly effective 

(Luckstadt, 2014 ). In the European Union, these two organic acids and several others 

(lactic, citric, fumaric and sorbic acids) and their salts (e.g. calcium format, calcium 

propionate) are used under the classification ‘feed preservative’ (Luckstadt & Mellor, 

2011). 

2.1 Application ways of organic acids 

Sprayed as a liquid directly in to feedstuff & compound feed. Powder forms are added 

directly or via premix. Liquid form via drinking water. 
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2.1.1 Mode of action 

Un-dissociated form of acid RCOOH has the ability to penetrate the bacterial cell wall. 

Once in the bacterial cell, the higher pH of cytoplasm cause dissociation of the acids, and 

the resulting reduction in pH due to the release of H+ disrupt the enzymatic reactions & 

nutrient transport system (Luckstadt, 2014). This results into destruction of the cytoplasm, 

and further growth of the bacteria is inhibited. Molecule of organic acid also attacks the 

DNA of bacteria results in its death ( Tripathi, 2017). 

2.1.2 Organic acid usage in Poultry to improve Birds Performance 

Organic acids have growth promoting properties and can be used as alternatives to 

antibiotics (Fascina et al.2012) and they also reported that the use of an organic acids 

mixture (comprising 30.0% lactic acid, 25.5% benzoic acid, 7% formic acid, 8% citric 

acid and 6.5% acetic acid) in broiler diets improved its performance as compared to the 

control diet at 42 days of age and organic acids provided better carcass characteristics. 

Supplementation of organic acids in feed is found to improve the production parameters 

like body weight and feed conversion ratio (FCR) in broiler. The improvement may be 

attributed to better utilization of nutrients resulting in increased body weight gain in the 

birds supplemented with organic acids in the feed. 

2.1.3 Use of organic acid to improve Nutrient Digestibility 

Organic acids have been considered to be suitable alternatives for improving nutrient 

digestibility. Organic acids are supposed to lower the pH of the chyme and thereby 

enhanced the protein digestibility. Addition of organic acids may also improve the 

digestibility of minerals. Supplementation of the mixture of organic acid in the broiler 

birds diet may lead to an increase in overall digestibility and availability of nutrients 

(such as Ca and P) due to developing beneficial microflora (Lactobacillus spp.) of the 

digestive tract. The low ME of a soybean meal for poultry is due mainly to the very poor 

digestibility of the carbohydrate fraction. The galacto-oligosaccharides in the soyabean 

meal cannot be digested in the small intestine of poultry because of the absence of the 

endogenous α-(1, 6)-galactosidase enzyme (Lee et al.2015). Ao (2005), added 2% citric 

acid to the soyabean meal as substrates in the in vitro trial. The result indicated that 

addition of citric acid increased the activity of α-galactosidase resulting in decreased the 

https://www.linkedin.com/in/dr-srijit-tripathi-05ba1827
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crop pH. He reported that citric acid decreased the crop pH and enhanced the activity of 

α-galactosidase in the crop in vivo trial. 

2.1.4 Organic acid usage in Poultry to improve GIT 

Having a sound intestinal health of poultry is one of the key aspects to achieve best 

growth rate, production performance and feed efficiency. It has been found that organic 

acid supplementation significantly increases the villus width, height and area of the 

duodenum, jejunum and ileum of broiler chicks. Garcia et al.(2007), reported that poultry 

fed diets containing formic acid had the longest villi (1273 and 1250 µm for 0.5 and 1.0% 

formic acid, respectively) compared with control (1088 µm). Similarly, crypts of jejunum 

were deeper in birds fed the formic acid diet (1.0%) than birds fed the antibiotic diets 

(266 vs. 186 µm, respectively; P < .05) in the same experiment. Thus, formic acid 

supplementation increased both the villous height and crypt depth. 

2.1.5 Organic acid usage in Poultry as Antimicrobial agent 

In general, potential bacterial targets of biocidal com-pounds include the cell wall, 

cytoplasmic membrane, and specific metabolic functions in the cytoplasm associated with 

replication, protein synthesis, and function (Denyer, et al. 1998; Davidson, 2001). 

Although the antibacterial mechanism(s) for organic acids are not fully understood, they 

are capable of exhibiting bacteriostatic and bactericidal properties depending on the 

physiological status of the organism and the physicochemical characteristics of the 

external environment. Given the weak acid nature of most of these compounds, pH is 

considered a primary determinant of effectiveness because it affects the concentration of 

undissociated acid formed (Davidson, 20011). It has been traditionally assumed that 

undissociated forms of organic acids can easily penetrate the lipidmembrane of the 

bacterial cell and once internalized intothe neutral pH of the cell cytoplasm dissociate into 

anionsand protons (Eklund, 1983, 1985; Salmond et al.1984; Cherrington et al.1990, 

1991; Davidson, 2001). Generation of both of these species potentially presents problems 

for bacteria that must maintain a near neutral pH cytoplasm to sustain functional 

macromolecules. Export of excess protons requires consumption of cellular adenosine 

triphosphate (ATP) and may result in depletion of cellular energy (Davidson, 2001). 
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2.2 Water acidification 

Salmonella can persist and grow in water given the right conditions. The diversity and 

concentration of Salmonella increases as temperatures rise. For better Salmonella control, 

the microbiological test of water is needed, especially if the source of water is a well or 

river (Tripathi, 2017). 

Water acidification can help prevent Salmonella. The supplementation of acids in 

drinking water reduces the pH level and bacterial counts. A very important feature of 

water acidification is the pH level and corrosive properties of the acidifier. Very often, 

farmers apply acids without knowing the pH level of water. If the acidification is too 

strong, the pH level of the water goes below 4 and this has a negative impact on the 

equipment and water intake of animals (Luckstadt and Theobald, 2011). 

2.2.1 The use of acidifiers in controlling Salmonella 

Salmonella control is key to preventing the introduction of Salmonella on the farm. 

Correct farm management, bio-security measures, targeting small groups of animals and 

preventing the return of sick animals to the main production unit all contribute to the 

prevention of Salmonella spread. Acidification of feed and water minimizes Salmonella 

infection and promotes good gut health, thereby enhancing the performance of animals.  

By Natalia Roth, Product manager acidifiers, Biomin Holding, Austria (Tripathi, 2017). 

Effective Salmonella control on the farm is based on preventing Salmonella from entering 

and spreading in a farm. Salmonella is a cause of bacterial food-borne disease in humans, 

and can often be attributed to contaminated food products. It is estimated that around 

2.6%, 10.6% and 17.0% of human salmonellosis cases are attributable to turkeys, broiler  

and laying hens, respectively (Jones, 2011).  

Salmonella is a common component of the gut micro flora of animals and can be found in 

the faeces of affected animals. Faecal pollution is the main culprit for the contamination 

of feed and water. Poultry can also become infected and act as reservoirs of Salmonella 

(Zimmerman, 1998). In order to ensure a high level of poultry performance, farmers 

should pay close attention to farm management and Salmonella prevention. Regular 

testing and observing the critical points of the production chain are necessary for 

preventing Salmonella occurrences and contamination. 

https://www.linkedin.com/in/dr-srijit-tripathi-05ba1827
https://www.linkedin.com/in/dr-srijit-tripathi-05ba1827
http://www.poultryworld.net/Health/Health_tool/Salmonellosis-Pullorum-Bacillary-white-diarrhoea/
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There must be adequate Salmonella monitoring and control at the hatchery and breeder 

farms. Control starts with getting healthy young chicks to the farm. On arrival, the chicks 

should be Salmonella free. Samples from transport equipment and faeces should be taken 

to determine the Salmonella status. 

2.2.2 Disease Control: E. Coli, Salmonella, Clostridia, Entrococcus etc. 

The performance of poultry is enhanced by the addition of organic acids in diet as these 

organic acids decrease the pathogenic bacteria from feed. Most commonly the bacteria 

that affect the gut health of poultry include Salmonella, Clostridia, Entrococcus, 

Campylobacter and Escherichia coli (Tripathi, 2017). These can be checked by inclusion 

of an organic acid in the diet. The most important basic principle on which these 

acidifiers work is that the non-dissociated organic acids can penetrate the bacteria cell 

wall and destroy the normal physiological functions of pH sensitive bacteria (meaning 

that they cannot tolerate a wide internal and external pH gradient) (Luckstadt and 

Theobald, 2011) . Adding to that, the organic acids in poultry seem to have a direct effect 

on the bacterial population of gastrointestinal tract (GIT). Individual acid has its own 

range of microbial activity in terms of pH range, membrane structure, physiology etc. 

Generally the mixture or combination of acids shows different pKa values and have a 

broad spectrum activity. 

2.3 pH 

The acidity or alkalinity of water is measured by pH. A pH of 7 indicates that the water is 

neutral, a pH less than 7 indicates acidity, and a pH greater than 7 indicates alkalinity. 

Low pH water can be unpalatable, corrosive to equipment, and may have a negative 

impact on performance. High pH water is also unacceptable since it reflects high levels of 

calcium and magnesium, which can clog watering systems. Poultry accept water on the 

acid side better than they accept water on the alkaline side (Zoetis, 2013). 

 

 

 

 

https://www.linkedin.com/in/dr-srijit-tripathi-05ba1827
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi-t__7q-7aAhUBsY8KHTBEAcwQFgg0MAE&url=https%3A%2F%2Fwww.zoetisus.com%2Fproducts%2Fpoultry%2Feasset_upload_file802_131088_e.pdf&usg=AOvVaw3Rm2YuGE7_vmcHsLn9hmet
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2.3.1 Composition of Hameco-pH  

Chemical Composition Amount (%) 

Acetic acid 

Ascorbic acid 

Citric acid 

Lactic acid 

Formic acid 

Propionic acid 

Sorbic acid 

Yeast extract 

Ammonium format 

Ammonium propionate 

Propylene glycol 

Water 

14.00 

1.00 

100 

2.00 

15.00 

7.00 

2.5o 

2.00 

24.00 

7.00 

5.00 

18.50 

 

2.3.2 Maintain Optimum Drinking Water pH for Healthier birds 
 

 Providing quality water in adequate amounts is vital for poultry performance. Birds 

consume nearly twice as much water as they do feed. Anything that reduces their water 

intake will have an adverse effect on their feed intake. The water supply is an important 

source of nutrition, but it also can be an entryway for diseases, leaving birds vulnerable 

and the entire flock exposed. Water lines can harbor pathogens, especially from biofilm 

buildup. Key water quality factors affecting water intake on poultry farms include pH, 

hardness and total dissolved solids (Zoetis, 2013).The pH of water is a measure of its 

acidity or alkalinity. A numeric scale for measuring pH runs from 1 to 14. Neutral water 

(neither acid nor alkaline) has a pH of 7. Acidic water has a pH lower than 7; if pH is 

greater than 7, water is alkaline or basic. Measuring pH with a test kit generally is 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwi6mtTy7-7aAhVEvY8KHcX7DqMQFgglMAA&url=https%3A%2F%2Fwww.zoetisus.com%2Fproducts%2Fpoultry%2Feasset_upload_file802_131088_e.pdf&usg=AOvVaw3Rm2YuGE7_vmcHsLn9hmet
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inexpensive. Research shows that pH is a major factor in determining the amount of 

drinking water that birds consume. Along with pH, the chemicals used to control pH 

affect water’s palatability and the amount of water that birds drink. Chemicals used to 

modify water pH also affect efficacy of antimicrobials and disinfectants, as well as 

vaccines, mineral buildup in water lines and mineral transfer to the gut (Tripathi, 2017). 

2.3.3 Function of Acids and pH Control 

Alkaline water can have a bitter taste that is undesirable to birds. Current research 

recommends that poultry water be maintained within a pH range of 6 to 6.5, but it’s been 

shown that birds are tolerant of pH 4 to 8 on a continuous basis. Birds also are tolerant of 

pH 2 to 3 for short periods. Maintaining water pH at 6.5 to 7 will keep minerals 

suspended in water. Dropping pH below 6.5 will begin to dissolve scale from drinkers 

and pipes. A pH of 5 or lower can corrode metal. At pH levels below 7, chlorine as 

hypochlorous acid is effective and fast-acting as a disinfectant. The recommended range 

of free chlorine in poultry water is 3 to 5 parts per million. For good residual effect, pH 

should be below 4.5 for acids used as disinfectants in water lines. Bird performance can 

be improved by maintaining water pH within an optimum range. The optimum water pH 

also improves the efficacy of vaccines, antibiotics and antimicrobials administered 

through the water system. Controlling pH can help reduce scale and biofilm buildup in 

the water system. Lowering pH also can help lower bacteria populations, including 

Salmonella, in the water system and in birds. Effective water acidification products are 

available to help maintain poultry water at optimum pH levels for better bird health and 

feed conversion (Zoetis, 2013). 

2.3.4 pH/Acid Tolerance and Temperature 

The pH of mayonnaise plays an important role in its structure and stability. Mayonnaise is 

an emulsion stabilized by denatured proteins forming a network that can be impacted by 

the isoelectric pH of the egg yolk protein. When the charge on the proteins is minimized, 

the viscoelasticity and stability of the mayonnaise is at its highest. Food safety guidelines 

published online by the Government of New South  Wales (NSW), Australia, suggest that 

a pH at or below 4.2 has shown to be effective in controlling Salmonella in raw-egg 

products, however, there are numerous factors that influence the bactericidal efficiency 

such as the type of acid used, temperature water activity, garlic, ginger, and pepper. Many 

bacterial species induce responses to environmental stress. When Salmonella spp. are 

https://www.linkedin.com/in/dr-srijit-tripathi-05ba1827
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi-t__7q-7aAhUBsY8KHTBEAcwQFgg0MAE&url=https%3A%2F%2Fwww.zoetisus.com%2Fproducts%2Fpoultry%2Feasset_upload_file802_131088_e.pdf&usg=AOvVaw3Rm2YuGE7_vmcHsLn9hmet
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exposed to a stress this can produce cross-tolerance to many or various stresses. Gruzdev 

et al, 2011. reported that following carbon starvation, Salmonella spp. demonstrated 

greater tolerance to low pH, hyperosmolarity, heat, polymyxin B, and peroxides. Another 

study conducted by Leyer and Johnson demonstrated that exposure of Salmonella to mild 

acids (pH 5.8) could induce adaptation to lower pH, heat, NaCl (2.5 M), crystal violet and 

polymyxin B. Additionally, subjecting S. enteric cells to an initial acid shock or pH 5.8 or 

4.5 before inoculating mayonnaise (pH 4.2–4.5) increased the survival rate and 

persistence of the organism at 4 _C. Salmonella can also achieve pH homeostasis, which 

is when the intracellular pH is maintained compared with the environmental pH .  

Homeostasis is facilitated by cellular proton pumps and potassium/proton and 

sodium/proton antiport systems (Zoetis, 2013).  The ability of Salmonella to decrease 

proton extrusion and membrane proton conductance enables the cell to be protected 

against acid stress. Additionally, S. typhimurium has a regulated response to further 

protect from acid stress, which is called the acid tolerance response (ATR). The ATR 

protects Salmonella spp. at pH levels of 3.0–4.0, but is activated when environmental pH 

values are between 6.0 and 5.5 and when pH homeostasis fails. These pH conditions are 

referred to as the postshock stage and the preshock stage, respectively. During the 

postshock stage, stimulation of 43 acid shock proteins takes place in order to prevent and 

repair the damage done to macro molecules by the acids. In contrast, studies conducted by 

Alvarez-Ordonez et al.(2012) and Samelis et al.,(2003) suggested that S. typhimurium 

vulnerability to acid stress is dependent on growth temperature. S. typhimurium growth 

was observed in the temperature range of 25–37
0
C at pH 4.5. Alali et al.2012. Proposed 

that lowering the pH of the mayonnaise-based homemade salads decreased the rate of 

survival of Salmonella regardless of the temperature. According to a study conducted by 

Koutsoumanis et al.2004. the minimum pH value that permitted the growth of S. 

typhimurium was 3.94 within the temperature range 25–35 
0
C (Keerthirathne,  2016). 

2.4 Organic acids on growth performance 

2.4.1 Organic acids and live weight 

Denli et al.(2003) showed 1.25% dietary FA had higher p<0.05) weight gain. Higher 

body weight gain was obtained for the supplementation organic acid has been reported. 

Christian et al.2004. observed that organic acid blend (3kg inclusion rate per ton of feed) 

increased the growth of broiler under controlled conditions. The body weight of broiler at 

6 week of age was higher (p<0.05) in the groups fed diet containing organic acid at 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi-t__7q-7aAhUBsY8KHTBEAcwQFgg0MAE&url=https%3A%2F%2Fwww.zoetisus.com%2Fproducts%2Fpoultry%2Feasset_upload_file802_131088_e.pdf&usg=AOvVaw3Rm2YuGE7_vmcHsLn9hmet
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1kg/ton or 1 .5kg/ton (Thirumeignanam et al.2006). Paul et al.(2007) reported that 

ammonium format or calcium propionate at the level of 3g/kg feed increased the live 

weight at 21 day in sonali. Nezhad et al.(2007) reported increased growth of broiler  for 

supplementation of citric acid (0.0, 2.5% and 5.0%) with microbial phytase. Moghadam 

et al.(2006) administrated dietary citric acid (0.0, 1.5% and 3.0%) and phosphorus (0.3, 

0.035 and 0.4%) in broiler for a period of 2 weeks (from 8 to 21 days) and observed 

increased live weight. Shen Huifang et al.(2005) used 0.3, 0.5 and 0.7% dietary citric acid 

in yellow chicken and 0.3% citric acid gave highest growth. Live weight was increased 

(p<0.05) by supplementation of citric acid in Ross x Ross and Hampshire x Columbian 

chicks (Rafacz-Livingston et al.2005). The effects of supplemental organic acids and 

chromium (Cr) were studied to ascertain on production and carcass traits of broiler 

(Sarnanta, 2008). They concluded that, instead of individual supplementation, a 

combination of Cr and organic acids may improve the production of broiler. Zhang et 

al.(2005) used citric acid, fumeric and malic acid and found the mixture to support 

maximum live weight broiler. Formic acid (5,000ppm and 10,000ppm in the diet of 

chicken improved (p<0.05) growth (Garcia et al.2007). Ivanov (2005) recorded increased 

live weight of broiler using lactic acid bacteria (3%), citric acid (0.7%) and baker’s yeast 

(1%). Addition of citric acid and ascorbic acids in broiler increased live weight 

(Afsharmanesh and Pourreza, 2005). They also reported higher live weight by 18% with 

citric acid along with ascorbic acid, phytase and vitamin Chitra et al.,(2004) without 

specifying dose reported ascorbic acid with probiotic in broiler increased live weight. 

Maiorka et al.(2004) used citric acid along with fumenc, lactic and ascorbic acids and 

found increased growth performance of broiler. Andrys et al.(2003) documented highest 

live weight in Ross 208 male and female broiler received the acidifier FA-30 (citric acid 

and phosphoric acid). Nudiens (2002) supplementing acidifier (10 kg/ton feed) in broiler 

found increased live weight. Kahraman, et al.(1997) without specifying dose used Acid 

Lac Dry; citric, lactic, fumeric, propionic and fumeric acid and/or zinc bacitracin in 

broiler. They reported that Acid Dry with zinc bacitracin (p<0.05) increased live weight 

at 3 weeks of age. Garcia et al.(2007) supplemented diet apramycin (100 ppm) and 

organic acidmixture (50% formic acid+50% propionic acid) at 0.0, 0.1 and 0.2% level 

and found that supplementation of apramycin and organic acids (0.1%) alone increased 

live weight but combined did not result in a cumulative effect. Patten and Waldroup 

(1988) reported that addition of 0.5 or 1.0% fumaric acid improved (p<0.0l) body weights 

of broiler. Skinner et al.(1991) reported that addition of 0.125% fumaric acid (p<0.05) 
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improved 49-day body weight of females and average weight gain of both sexes. Kassim 

and Norziha (1995) reported that additive of acetic acid to diet (400 or 600 mg/kg) 

increased live weight. Vieira et al.(2008) reported improved, body weight on diets 

supplemented with a blend of organic acids (40% lactic, 7% acetic, 5% phosphoric and 

1% butyric). Owens et al.(2008) reported 12 % increase in total live weight gain and 

about 9 % improvement in gain feed ratio with diets supplemented with dietary organic 

acids. Improvement in live body weight by organic acid supplementation (containing 

acetic acid, citric acid and lactic acid, each at 1.5 and 3.0 % in the diet) was also observed 

by Abdel-Fattah et al.(2008). Mazanowski et al.(1981) noted that the addition of citric 

acid solution for sonali checken decreased live weight. Pinchasov and Elmalich (2000) 

used dietary propionic and acetic acid and observed decreased live weight with the 

inoculation of the acids. 

2.4.2 Organic acids and feed conversion 

Islam et al.(2008) showed 1.25% FA group had better (p<0.05) feed conversion (FC) than 

that of groups received 5.0 and 7.5% fatty acid. Higher feed intake for orgauic acid 

supplementation has been reported (Denli et al.2003). The better feed conversion noticed 

in the group containing organic acid at 1 kg/ton (Thirumeignanam et al.2006). Formic 

acid (5,000ppm and 10,000ppm in the diet of chicken improved (p<0.05) feed conversion 

(Garcia et al.2007).Vieira et al. (2008) reported improved feed conversion with diets 

supplemented with a blend of organic acids (40% lactic, 7% acetic, 5% phosphoric and 

1% butyric). Improvement in feed conversion by organic acid supplementation 

(containing acetic acid, citric acid and lactic acid, each at 1.5 and 3.0 % in the diet) was 

also observed by Abdel Fattah et al.(2008). Paul et al. (2007) reported that ammonium 

formate or calcium propionate at the level of 3g/kg feed increased feed conversion at day 

21 in broiler. Afsharmanesh and Pourreza (2005) showed citric acid and ascorbic acid, 

phytase, low-P (3.1 5g/kg), low-Ca (7.9g/kg) and vitamin D3 increased feed conversion 

in broiler. Nezhad et al.(2007) used citric acid (0.0, 2.5 and 5.0%) and microbial phytase 

and observed increased feed conversion in sonali. Zhang et al. (2005) used citric acid and 

fumeric and malic acid without specifying dose and reported the mixture to support 

higher feed conversion in sonali. Arefin (2002) without specifying dose mentioned nutria 

in chicken to improve feed conversion. Chitra et al.(2004) without specifying dose 

reported higher feed conversion for ascorbic acid with probiotic in broiler. Mazanowski et 

al. (1981) reported that the addition of citric acid solution to the starting and fmishing 
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feeds of sonali  increased feed conversion. Kahraman and Bostan (1998) without 

specifying dose used Acid Lac Dry; citric, lactic, fumeric, propionic and fumeric acid 

and/or zinc bacitracin in broilers. They reported that best feed conversion obtained in 

group fed organic acid combination + zinc bacitracin. Nudiens (2002) supplementing 

acidifier (10kg/ton feed) in broiler found increased feed conversion. Shen-HuiFang et 

al.(2005) using 0.3, 0.5 and 0.7% dietary citric acid in Yellow chicken observed increased 

feed conversion. Celik et al.(2003) found increased feed conversion in sonali chicken  by 

supplementing propionic acid, fumeric acid, citric acid and sorbic acid containing 

acidifier (0.5kg/ton). Izat, (1989) without specifying dose reported buffered propionic 

acid as an alternative to antibiotics improved feed conversion of sonali Chicken. Reported 

that additive of acetic acid to diet (400 or 600mg/kg) increased feed conversion. 

Waldroup, et al. (1967) reported that addition of 0.5 or 1.0% fumaric acid did not 

(p>0.05) influence feed conversion. Garcia et al. (2000) supplemented apramycin 

(l00ppm) and organic acid mixture (50% formic acid+50% propionic acid) at 0.0, 0.1 and 

0.2% levels and found decreased feed conversion. Skinner et al.(1991) reported that 

addition of 0.125% fumaric acid had no effect on feed conversion. Citric acid (0.0. 0.5, 

3.0%) had no significant effects on feed conversion in sonali s (Moghadam et al.2006). 

Atapattu and Nelligaswatta (2005) reported feed conversion was not affected by the 

inclusion of 2 levels (1 and 2%) of dietary citric acid. Andrys et al.(2003) reported that 

broiler ROSS 308 treated with acidifier FA30 (citric acid and phosphoric acid) did not 

affect feed conversion. 

 

2.4.3 Organic acids and survivability 

Shen-HuiFang et al.(2005) using 0.3, 0.5 and 0.7% dietary citric acid in Yellow chicken 

observed highest survivability in group fed 0.3% citric acid. Zhang et al.(2005) used citric 

acid and fumeric and malic acid without specifying dose and found increased 

survivability in broiler. Nudiens (2002) supplementing acidifier (10kg/ton feed) in sonali 

s found increased survivability. Chitra et al.(2004) without specifying dose reported 

higher survivability for ascorbic acid with probiotic in broilers. Arefin (2002) without 

specifying dose mentioned nutrilac in chicken to increase survivability. 
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2.5 Drinking Water as a Risk Factor to Poultry Health 

2.5.1 Water as a vehicle of infection for poultry 

Water is the most abundant and widely distributed chemical compound in the world. In 

the natural state, water is one of the purest compounds known; nevertheless, it is currently 

difficult to find a freshwater source that has not been altered by man. This fact is related 

to characteristics of countries in development, such as Brazil, where wastewaters from 

agriculture and urban areas, which might contain high levels of pathogenic 

microorganisms, are disposed of on the soil or into aquatic environment. The residues are 

then carried to the superficial and underground waters by the rain. The use of 

consumption water with high physical, chemical and microbiological qualities is of 

fundamental importance in animal production because many animals have access to the 

same water source and a problem in the water quality would affect a great number of 

animals. This is particularly relevant in poultry production, where one single water source 

serves thousands of animals. Therefore, control measures must be considered as priority, 

in order to prevent the occurrence of diseases that are spread through water, and would 

certainly result in great economical losses. Although water does not provide ideal 

conditions for pathogenic microorganism to multiply, they will generally survive for 

enough time to allow waterborne transmission. Water is, therefore, an excellent 

transmission route of agents responsible for human and animal diseases, mainly those in 

which fecaloral transmission occurs, since contamination of water supplies is still 

gradually increasing as a result of urban and rural activities. Preventive measures and also 

solutions to problems that already exist must be the aim of every person by Amaral LA 

do, (2004). 

The scenario is not so different in the rural area, where many factors increase the risk of 

occurrence of waterborne diseases. Examples of such factors are the inadequate disposal 

of organic and inorganic residues from agriculture and livestock productions; the lack of 

concern regarding the quality control of the drinking water given to animals, resulting in 

the animals drinking water of very low quality; and finally the general belief that any 

water sources in the rural area have good quality and can be used as drinking water for 

both humans and animals, no matter if they have been submitted to adequate water 

treatment or not. The use of potable water in animal rearing is a preventive approach that 

is expected from farmers, mainly from poultry farmers, who are unique in many aspects 

in Brazil. The intensive methods of rearing poultry have as consequence the more 
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preventive consciousness regarding diseases. Disease dissemination through water can 

result in great losses to the producer, besides the hazards of carrying zoonosis pathogens 

to the herd, which would reflect in a Public Health problem. Diseases that can be 

transmitted to the bird flock though the drinking water may originate from water 

contamination by feces and secretions of sick birds, or by the utilization of water already 

contaminated by pathogenic organisms that originate from other animal species and the 

man, such as in the case of salmonella and Escherichia coli, respectively. Diseases caused 

by bacteria, virus and protozoa are among the most common diseases in the poultry 

industry in which drinking water plays an important role. 

2.5.2 Poultry diseases potentially transmitted by water 

2.5.2.1 Bacterial diseases 

Chronic Respiratory Disease (CRD)  

Etiologic Agent: Mycoplasma gallisepticum. Thedisease might be complicated by the 

presence of Escherichia coli. 

Main clinical signs: respiratory distress, weight loss, respiratory rales, decreased egg 

production, poor flock uniformity and feed conversion, increased carcass condemnation. 

The etiological agent may contaminate water by the expectorations of the birds and 

Escherichia coli maybe present by fecal contamination of the drinking water. 

2.5.2.2 Colibacillosis 

Etiological Agent: Escherichia coli.  

Main signs: exacerbation of respiratory symptoms, which are complicated by septicemia, 

occurring after stressing situations. The pathogen may be present due to fecal pollution of 

the water. 

2.5.2.3 Avian Cholera 

Etiological agent: Pasteurella multocida.  

Main signs: appetite loss, prostration, decreased egg production, cyanotic combs, high 

mortality, and respiratory signs. The pathogen may be present as a result from fecal 

pollution of the water. 

2.5.2.4 Fowl Typhoid 

Etiological agent: Salmonella Gallinarum.  
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Main signs: prostration, green diarrhea, mortality, and decreased production. The agent 

may be present in the water as a result of fecal contamination. 

2.5.2.5 Diseases caused by virus 

Newcastle Disease Etiological agent: Paramyxovirus.  

Main signs: respiratory, neural or digestive signs, decreased egg production, high 

mortality. The etiological agent may be present in the water due to pollution by feces and 

discharges from the respiratory tract of infected birds. 

2.5.2.6 Infectious bronchitis 

Etiological agent: Coronavirus.  

Main signs: respiratory impairment, decreased egg production. The etiological agent may 

contaminate water by fecal pollution or by discharges from the respiratory tract of 

infected birds 

2.5.2.7 Marek's disease 

Etiological agent: Herpesvirus.  

Main signs: weight loss, paralysis, and mortality. The etiological agent may be present in 

the water due to epithelial desquamation of infected birds. 

2.5.2.8 Avian encephalomyelitis 

Etiological agent: Picornavirus.  

Main signs: ataxia, tremor of head, neck, and limbs. The agent may be present in water 

due to fecal contamination. 

2.5. 2.9 Gumboro disease 

Etiological agent: Birnavirus. 

Main signs: paleness, prostration, and low resistance. The etiological agent may be 

present in water due to fecal contamination. 

2.5.2.10 Protozoan Diseases 

Histomoniasis Etiological agent: Histomonas meleagradis.  

Main signs: prostration, ruffled feathers, and yellowish diarrhea. The etiological agent 

may be present in the water by fecal pollution. 
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2.5.2.11 Coccidiosis 

Etiological agent: Eimeria sp.  

Main signs: dark feces with blood, drooping wings, ruffled feathers, loss of pigmentation 

in the shanks and combs, and flock yield lower than expected. The etiological agent may 

be present in the water by fecal pollution. 

2.6 Water management 

2.6.1 Conduct water tests 
 

Each farm should have its well water tested. Water quality can change during periods of 

heavy rain or drought, and additional water tests during these periods will ensure that 

water lines continue to deliver adequate water volume for both the birds and the cooling 

systems.  
 

 

 

 

2.6.2 Change filters regularly 
 

Sediment and other particulates can cause leaky water nipples that can have negative 

effects on litter quality. Clogged filters restrict water flow to the drinker and cooling 

systems. In some cases, simple cartridge filters may not be adequate, such as for water 

with high iron. In those cases, consider other water treatments. 

 
 

2.6.3 Flush water lines regularly 
 

Perform a high pressure flush on water lines between each flock and after adding 

supplements through the medicator (i.e., vaccine, medications, vitamins, electrolytes, 

etc.). 
 

2.6.4 Plan ahead before treating water 
 

Before implementing water treatment or sanitation programs, consult your county agent 

to be sure contaminants in your water will not react negatively and cause the water 

system to become clogged. 

2.7 Microbiological Control of the Drinking Water for Birds 

The control of the microbiological quality of the water used in the poultry industry is of 

fundamental importance. The knowledge of water microbiological characteristics is 

therefore necessary. It should be noted that the classification of the interior waters in 

Brazil advises that waters up to class 3 can be used as drinking water for animals. In other 

words, they should have values of total and fecal coli forms of 20,000/100ml and 

4,000/100 ml, respectively. The observation of such values in the drinking water of larger 
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animals may not result in health damage (Brasil, 1986). Concerning poultry production, 

these limits may represent sanitary problems to the flock. The birds are smaller and 

precocious animals, and their lower resistance may cause them to be more susceptible to 

infections, mainly caused by pathogens of intestinal origin that might be present in water 

with the fecal pollution index mentioned above. Therefore, Macari (1997) and Englert 

(1998) recommend that waters with portability levels similar to levels applicable to 

humans should be also used for birds. Corroborating these considerations, (Nemedi 1984, 

cited by Geldreich, 1998) verified that when the levels of fecal coliforms in the water 

were 106, 105, 104, 103, 102 and 10, the percentages of Salmonella isolation were 100%, 

99%, 66%, 33%, 21% and 11%, respectively. Schwartz and Waggoner et al.(1984) (cited 

by Carter & Sneed, 1996) and Reddy et al.1995).considered that the number of 

microorganisms in the drinking water of birds should be 100 CFU/ml for total bacteria 

and 50 CFU/ml for coliforms. The mean levels of Escherichia coli in the water of a sonali 

chicken farm that used bell-type drinkers were 104 microorganisms/ml in the first week 

of life (Barros et al.2001), a concerning finding since this is a high fecal contamination 

associated to young age of the birds. Meza (1989) states that there should be a better 

bacteriological control of the water provided to the birds during the initial phase, since 

there is a fast bacterial growth and the health risk is increased for the for birds from 1 to 

21 days of age. It must be pointed out that the water that is supplied to the birds in many 

farms is contaminated in the water sources. It has been reported that the samples from the 

water sources and reservoirs were contaminated by Escherichia coli in 10 sonali chicken 

and laying hen farms, evidencing fecal pollution of the samples (Amaral et al.1999; 

Amaral et al.2001). Burcham et al.(1992) assessed water samples from 105 wells of 65 

flocks in the United States and reported that fecal coliforms were present in 45% of the 

samples whereas Salmonella was present in 7.6%, what evidences that well water may 

pose a risk to bird health. Drinkers are important factors to the microbiological quality of 

the water provided to the birds.  Open water supplies, such as troughs and bell drinkers, 

may present high contamination levels of 107 and 104 per ml for mesophiles and fecal 

coliforms (Carr et al.1988). In the closed system (nipple), the quality of the water offered 

to the birds is better protected and there are no deleterious effects on bird performance 

compared to the open systems (Carpenter et al.1992). Amaral et al.(1999) and Amaral et 

al.(2001) observed significant differences in Escherichia coli numbers when open and 

closed drinkers were compared in sonali chicken and laying hen farms. 
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The risk of contamination with salmonellas was 6 to 7 times higher when the water given 

to birds was exposed to the environment (Renwick et al.1992). Besides, more water 

samples were positive to salmonellas in a sonali chicken facility when water was 

provided in troughs and therefore water was considered an important means of re-

infection in birds (Morgan-Jones, 1980). Salmonellas were isolated from 21.6% of the 

sonali chicken farms and from 12.3% of the water samples examined in Canada by Poppe 

et al, (1991). The use of open drinkers in the majority of the farms was favorable to 

contamination and the presence of salmonellas in the litter was considered an important 

contamination route of the water provided to the birds. Microorganisms from the genus 

Campylobacter are also important for the poultry industry and may be transmitted though 

water. Kapperud et al.(1993) reported a risk 3.5 higher of birds being infected by such 

microorganisms when the drinking water was not disinfected with chloride. Furthermore, 

Campylobacter jejuni was isolated from the biofilm present in the nipple supplying pipes 

when the birds were infected, whereas no microorganism was isolated when the birds 

were not colonized (Zimmer et al.2003). 

2.8 Natural feed additives 

It is known that dietary supplementation with natural growth promoters (NGP) can assist 

in Salmonella prevention (Jones, 2011). In a trial 84 day-old sonali chicks (Ross) from the 

same origin were randomly divided into three treatment groups. The control group 

received no feed additives, whereas two trial groups received dietary supplementation 

with two different natural growth promoters.  

Trial group I received a diet supplementation with an NGP consisting of a blend of formic 

and propionic acids at inclusion levels of 3.0 kg/t feed. Trial group II received a diet 

supplemented with an NGP consisting of a blend of organic acids, a phytochemical and a 

permeabilising substance at an inclusion level of 1 kg/t feed. A permeabilising substance 

was identified to weaken the outer membrane of Gram-negative bacteria and facilitate the 

entry of organic acids and phytochemicals in the cell disturbing its vital functions. At 

three days of age all chicks were orally inoculated, the challenged dose was 104 cfu/bird 

of Salmonella enteritidis (Tripathi, 2017). 

 

https://www.linkedin.com/in/dr-srijit-tripathi-05ba1827
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At 7 and 14 days post infection (dpi), the caecal content from 12 birds was taken and 

analysed quantitatively and qualitatively for Salmonella. At 11dpi, faecal samples were 

taken and analysed qualitatively for Salmonella. The results of this study showed that in 

the groups supplemented with the natural growth promoters, Salmonella was neither 

detected in the quantitative and qualitative culture in caecal samples at 14dpi nor in the 

qualitative culture in faecal samples at 11dpi.The present trial results are in accordance 

with scientific literature which has shown that organic acid blends are effective in 

preventing the caecal colonisation of newly-hatched chicks by Salmonella enterica 

serovars Typhimurium, Enteritidis, Agona and Infantis (Iba & Berchieri Jr, 1995). This is 

consistent with previous findings by Hinton & Linton (1988), who reported that while a 

blend of organic acids did not completely eliminate Salmonella from treated feed, there 

was no caecal colonisation by Salmonella when this feed was given to the birds. 

2.9 Farm hygiene and biosecurity 

Contamination of the resident environment of animal housing can be a source of 

Salmonella infection. Keeping buildings clean and disinfecting farm equipment helps to 

minimize the danger of infection. Improving farm personnel hygiene and the control of 

visitors are important factors for reducing the risk of Salmonella (Jones, 2011). Washing 

hands and disinfection as well as the cleaning of overalls and disinfection of boots before 

entering the stable are associated with decreased Salmonella prevalence. The relatively 

small cost incurred may be offset by decreased transfer of other performance impairing 

pathogens. 

Since all vertebrates are susceptible to the Salmonella infection, contact with other 

species may pose an infection risk to other animals. Pests (rodents, wild birds, and other 

wildlife species) have often been implicated as potential sources of Salmonella (Tripathi, 

2017). It has been recognized that flies and beetles also serve as a potential reservoir and 

carriers for Salmonella. It is therefore important to ensure proper vermin and pest control 

on a farm. 

 

 

 

https://www.linkedin.com/in/dr-srijit-tripathi-05ba1827
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CHAPTER-III 

MATERIALS AND METHODS 

 

3.1 Location of the study 

The experiment was conducted at the Poultry farm under the Department of Dairy and 

Poultry science of HSTU, Dinajpur. 5200 during the period from 31 October 2017 to 1 

January 2018. Commercial sonali chick was used in this study for a period of 9 weeks to 

find out the effects of different pH levels on the performance of Sonali chicken. 

3.2 Experimental birds 

One hundred twenty vigorous day- old Sonali chicks were procured from Rafid hatchery 

limited, Joypurhat. 

3.3 Layout of the experiment 

The experiment was conduct in complete randomized design (CRD). The chicks were 

randomly distributed to four dietary treatment groups (T0, T1, T2, and T3,) having three 

replications in each treatment. The chicks were reared in separated pens according to 

treatments and replications, each treatment group contain of 10 birds. The layout of the 

experiment is shown in the following table: 

Table 1: Layout of the experiment 

Dietary 

treatment 

 

No. of chicks in each replication Total number of chicks 

in each treatment 
R1 R2 R3 

T0 10 10 10 30 

T1 10 10 10 30 

T2 10 10 10 30 

T3 10 10 10 30 

Total 120 
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Where, 

T0: control (Natural water) 

T1: 5.5 pH level 

T2: 6.5 pH level 

T3: 7.5 pH level 

3.4 Preparation of the experimental house 

HSTU poultry farm was used for rearing experimental birds to evaluate the efficacy of 

Organic Acid on growth performance and antibacterial effect. Experimental shed was 

constructed with compartment for housing for ten birds. Each compartment was 

dimensions 54x42 inch for length and breadth, respectively. The shed was constructed by 

iron net and wooden materials. At first the experimental house was properly washed and 

cleaned by using tap water. Ceiling, walls, and floor are thoroughly cleaned and 

subsequently disinfected with bleaching powder, then the room was left vacant for two 

weeks. Later the house was again disinfected with virocid solution 1ml per 3 liter water, 

at the same time, all federals, watarers and other necessary equipment were also properly 

cleaned, washed and disinfectant with bleaching powder. After drying the house was used 

for this study. 

3.5 Adjustment of different pH level 

At first plane water was taken in a jar. Which contains near about 7 pH value Measured 

by pH meter. To get 7.5 pH value added sodium carbonate drop by drop in the water for 

increasing pH level. After few minutes, check the reading by pH meter. Finally reached 

the 7.5 pH value. To get 6.5 pH and 5.5 pH value added Hemko pH drop by dropin the 

water for decreasing pH value. After few minutes check the reading by pH meter and 

finally reached 6.5 pH and then similarly 5.5 pH.    

3.6 Experimental diet 

The experimental diet was provided into two phages (Sonali-starter and Sonali-grower), 

starter was provided 0 to 30 days and grower was days 31 to 63 days of experiment. The 

experimental diets were purchased from local market in Dinajpur, namely company 

(Naris Poultry and Hatchery Limited). Organic Acid was collected from local market in 

Dinajpur.  
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3.7 Routine Management 

The birds were reared to similar care and management in all treatment groups throughout 

the experimental period. The following management practices were followed whole 

experimental period. 

3.7.1 Litter Management 

Fresh and dried rice husk was used as litter at a depth 2-3 inch. After 5 weeks old litter 

was totally removed and new litter was provided as same depth. The litter was stirred one 

time per day from four weeks to up to the last day of experimental period. 

3.7.2 Floor Space 

Each pen 4.5×3.5 sq. ft. was allocated for feeding, watering, and housing for 10 

experimental birds.  

3.7.3 Brooding Management  

Brooding is the first management of day old chick. In brooding period electric brooder 

was used to provide suitable heat in chick for maintaining their body temperature. The 

brooder was hanged just above the bird level at the center of chick guard. Before entry 

day old chick fresh dried litter provide at depth 3 inch then covered by newspaper. Pre-

heating the brooding space and temperature adjust at 33±2
 º
C. After entry day old chick 

provided vitamin C and glucose, one-hour latter feed was provided. At first day 

temperature maintain 33± 2
º
C then gradually decrease 1

º
C per day. Temperature and 

humidity recoded by using clinical thermometer and hygrometer. 

 

 

 

 

 

 

 

Figure: 1 Brooding Management 
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3.7.4 Lighting Management 

The birds were exposed to 23 hours of lighting and 1-hour dark period throughout the 

experimental period. 

3.7.5 Feeding and drinking 

Provide ad libitum feed and water through the experimental period. 

 

 

 

 

 

 

 

 

 

Figure: 2. Feeding and drinking 

3.7.6 Vaccination 

Name of Vaccine Name of diseases Age(days) Route of administration 

IB + ND Infectious Bronchitis & 

Newcastle 

5
th

 One drop in one eye 

IBD Gumboro 10
th

 One drop in one eye 

IBD Gumboro 17
th

 Through drinking water 

ND Newcastle 22th Through drinking water 

ND Newcastle 42th Through drinking water 
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3.7.7 Sanitation 

Drinkers were washed daily in the morning and feeders were cleaned weekly before being 

used. Strict sanitary measures were followed during the experimental period. 

3.8 Temperature and relative Humidity measure 

Temperature (
0
C) was recorded by clinical thermometer and relative humidity (%) was 

recorded by digital hygrometer three time daily. 

3.9 Slaughtering of the Birds 

Prior to slaughtering the birds were fasted for 8 hours, but water was provided  ad libitum. 

Two birds were randomly selected in each replication for slaughtering. The live weight of 

birds was taken individually before slaughtering. At the time of slaughtering the birds 

were secured by holding both shanks with one hand and both wings with other hand by 

the help of an assistant to prevent struggling. Slaughtering was done by Halal Method 

with sharp knife. Complete bleeding was accomplished by raising the bird approximately 

45º so that the caudal part will be higher than the head. After complete bleeding was done 

then removal of shank, head and skin. Finally evisceration was done manually to separate 

liver, spleen, heart, gizzard, and meat yield. 

 

 

 

 

 

 

 

 

Figure: 3. Slaughtering of the Birds                       Figure: 4. Weighting of the meat 
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3.10 Collection of feces 

For bacteriological analysis two birds were randomly selected in per replication. Feces 

was collected from cloaca. 

3.11 Storage and Transport of fecal sample 

After collection of feces it was kept air tight polythine bagthen store at 4
0
C.Then the feces 

sample was send in Microbiology Laboratory of Microbiology Department in VAS 

faculty for analysis. Eosin Methylene Blue (EMB) agar medium was prepared by 

suspending 36.0 g in 1 litre of distilled water and Salmonella Shigela agar media was 

prepared by suspending 50g in 1 liter distilled water. This was brought to boil to dissolve 

completely and then sterilized by autoclaving at 121ºC for 15 minutes. After cooling to 

about 55 ºC, it was poured into the petri dish and checked for sterility by overnight 

incubation. The next day, the freshly collected faecal sample i.e 1 gram of faeces from the 

experimental birds at random from each group in three replicates was suspended in 9 ml 

of sterile normal saline and serially diluted from test tub. Form the last dilution a loopful 

of inoculums was streaked on the media and then incubated at 37 ºC for 24 hours to 

screen for the presence of E. coli as per the standard method. 

3.12 Data collection and record keeping 

The following records were kept during the experimental period: Initial DOCs weight and 

after brooding weight of chicks. Weekly Body weight gain and feed intake was recorded 

replication wise in each treatment group at last day of week. Mortality was recorded daily 

if death occurred. The different meat yield parameters like, carcass, thigh, breast meat, 

head, heart, liver, spleen, gizzard and meat yield parameter for individual birds were 

recorded after slaughtering. Temperature and relative humidity was recorded three times 

daily (8 hour interval). 

3.13 Calculation 

1. Total weight gain in (kg). This was computed as a group by subtracting the initial 

weight from the final weight.  

Total gain in weight = final weight – initial weight 

2. Dressing percentage: The dressing percentage of sonali chicken was calculated as 

follows: 
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Dressing (%) = (Dressed Weight÷ Body Weight) x 100 

3. Total feed consumption (kg).The amount of feeds consumed by the birds from the start 

until the end of the experiment (63 days). This was computed by adding the total feeds 

offered after the total left- over have been subtracted.  

Total feed consumption = total feed offered – total left-over 

4. Feed efficiency. This was obtained per treatment by dividing the total feed consumed 

by the total gain in weight. Feed efficiency is computed for the whole duration of the 

experiment (63 days).  

Feed efficiency = total feed consumed / total gain in weight 

5. Total cost of the total feed consumed (PhP). This was obtained by multiplying the cost 

of feed per kilogram to the total feed consumed.  

Cost of the total feed consumed = cost of feed per kilogram × total feed consumed 

6. Feed cost per kg gain of sonali chicken (PhP). The feed cost per kilogram of gain in 

weight and this was computed as the price of feeds per kilogram multiplied by the total 

gain in weight.  

Feed cost per kilogram gain (PhP) = price of feeds per kg × total gain in weight 

7. Mortality rate (%) = no. of dead chickens / total no. of birds as a group × 100 

8. Cost of production (PhP). This includes the cost of stocks, feeds, commercial 

antibiotics and vitamins, electricity, and materials used.  

9. Gross income (PhP). This was obtained as a group by multiplying the sum of the final 

weight of the birds by the price per kilogram of live weight.  

Gross Income = total weight of the birds (as a group) × price per kilogram 

10. Net income (PhP). This was obtained by subtracting the cost of production from the 

gross income.  

Net income = gross income – cost of production 
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3.14 Statistical analysis 

The data of feed consumption, growth performance, carcass characteristics and bacterial 

count were recorded and analyzed by SPSS version-20 software by using one way 

ANOVA accordance with the principles of Complete Randomized Design (CRD). All 

values were expressed as Mean±SEM and significance was determined when P is <0.05. 

Mean was compared among the treatment groups by using DMRT (Ducans multiple rang 

test). 
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CHEPTER-IV 

RESULTS AND DISCUSSION 

This experiment was conducted to evaluate the efficacy of different pH levels on 

production performance in terms of weekly body weight gain, final live weight gain, feed 

intake, feed efficiency, dressing percentage, meat yield parameters and microbial count 

such as E. coli and Salmonella on Sonali chicken. 

4.1 Weekly Body weight gain 

Table 1. showed that after 7 days of brooding, initial body weight of chicks in different 

dietary treatment was similar. The live weight of birds in 1
st
, 2

nd
, 3

rd
, 4

th
, 5

th
, 6

th,
7

th
8

th 
 and 

9
th

 weeks  did not significantly (P>0.05) vary among the treatment groups. The efficacy 

of different pH levels in different water such as @ 5.5, 6.5 and 7.5 in drinking water up to 

9
th

 weeks increase live weight gain day by day. In 9
th

 weeks the highest body weight gain 

was found (863.60±25.21g) in T2
  

group that was received @ 6.5 pH in water and the 

lowest body weight gain was found  (794.60±27.02g) in T3 group that was  received @  

7.5 pH in water (p>0.05). Within the treatment  group @ 5.5, 6.5 and 7.5 pH in drinking 

water live weight was found (800.66±22.69g), (863.60±25.21 g) and (794.6±27.02 g). 

The result of this study showed that increase pH @ 7.5 decrease live weight gain although 

no significant difference was found (p>0.05). However, the highest result was found @ 

6.5 pH level in drinking water as similar to the plain water. Inclusion level of pH 6.5 in 

drinking water was showed maximum live weight (863.60±25.21 g) and minimum live 

weight was showed (794.60±27.02g) in pH 7.5 treatment group T3 at the terminal stage of 

experiment.  

4.2 Body weight gain 

Initial body weight of sonali chicks fed on different dietary treatments was similar 

(p>0.05). Final live weight gain was not statistically significant (p>0.05) among the 

different treatment group. The highest body weight gain was attained in birds that 

received pH 6.5 in drinking water. However, treatment groupT2 was highest body weight 

gain compared to control group T0, and treatment groupT1 and T3. Highest body weight 

gain (834.60±15.22) was found in T2 group and lowest body weight gain (765.60±14.80) 

was found in T3 group (p>0.05). 
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Table 1. Effect of supplementation of Organic acid on weekly body weight, and body 

weight gain of sonali chicken. 

Parameters T0 

Normal 

water 

T1 

5.5 p
H 

T2 

6.5p
H

 

T3 

7.5 p
H 

Level of 

Sign. 

Initial live wt.(g) 29.00±0.00 29.00±0.00 29.00±0.00 29.00±0.00 NS 

1
st
 week 84.5±3.4 85.33±4 87.5±3.6 84.50±3 NS 

2
nd

 week 171.06±3.21 181.00±4.60 176.60±3.73 176.66±3.97 NS 

3
rd

 week 219.73±5.97 221.33±5.34 227.00±5.45 213.66±5.31 NS 

4
th

 week 306.33±7.50 307.26±13.87 307.40±11.15 302.53±7.15 NS 

5
th

 week 412.40±12.50 401.81±16.08 433.46±5.99 412.80±9.14 NS 

6
th

 week 494.86±6.15 493.93±14.25 517.13±12.66 486.53±12.45 NS 

7
th

 week 607.00±13.89 598.00±13.83 622.53±17.91 585.53±13.33 NS 

8
th

 week 727.33±21.09 726.66±18.66 752.00±15.31 700.93±17.82 NS 

9
th

 week 804.33±20.07 800.66±22.69 863.60±25.21 794.60±27.02 NS 

Final body wt. 

gain 

775.33±13.40 771.66±18.30 834.60±15.22 765.60±14.80 NS 

   The mean values with different superscript (a to c) within the same row differs significantly, at least   

   (p<0.05). All values indicate mean ± Standard error of mean  

    NS=Non significant, * statistically significant (P<0.05)  

4.3 Feed intake 

The cumulative feed intake of sonali chicken in different dietary treatment during 

experimental periods was almost statistically similar and the differences were 

insignificant (p>0.05). However, the lowest feed intake (2097.12±25.34 g) was found T1 

group. The birds of T2 group took containing 6.5 pH value showed higher feed intake 

(2210.10±28.12 g) due to the normal pH value. In (Table 2) we found that normal water 

group and T2 group showed highest feed intake. 

4.4 Feed efficiency 

At the experimental period feed efficiency of different treatment groups statistically 

insignificant (P>0.05).The birds of T2 groups took containing 6.5 pH value converted 

feed to meat most efficiently. The feed efficiency of T2 treatment groups was statistically 

insignificant (P>0.05) with T0, T1 and T3  treatment group. From (Table 2) feed efficiency 

was increased with 6.5 and normal pH value in drinking water.  
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Table 2. Effect of pH value on feed intake, feed efficiency, mortality, and mortality 

percentage of sonali chicken. 

Parameter T0 

Normal water 

T1 

5.5 p
H 

T2 

6.5p
H

 

T3 

7.5 p
H 

Level of 

sig 

FCR 2.75±0.01 2.73±0.05 2.65±0.04 2.78±0.03 NS 

Feed intake 

(g) 

2131.25±18.23 2097.12±25.34 2210.10±28.12 2126.70±18.21 NS 

Mortality % 0 0 0 0  
 

The mean values with different superscript (a to c) within the same row differs significantly, at least 

(p<0.05). All values indicate mean ± Standard error of mean  

NS=Non significant, * statistically significant (P<0.05). 

4.5 Dressing percentage 

After slaughtering and eviscerating, remove all edible and non edible by-product, 

dressing percentage of different treatment group showed in (Table 3). The Table indicated 

that, there were no significant differences among the treatment group (p>0.05). The 

dressing percentages were observed in T2 (51.96±0.36%), T1 (50.33±0.88%), T3 

(50.44±1.28%), and T0 (50.86±0.59%) respectively. The highest dressing percentage was 

found (51.96±0.36%) in T2 treatment group and lowest was found (50.33±0.88%) in T1 

treatment group (p>0.05). 

4.6 Breast meat 

Breast meat obtained (Table 3) was statistically insignificant (P>0.05) among the 

different treatment group. Supplementation of 6.5 pH in drinking water was higher breast 

weight compare to control group and T3 treatment group. However, highest weight was 

found (120.66±9.8g) that receive 6.5 pH in drinking water and lowest was found 

(98.66±16.17g) in T3 treatment group. 

4.7 Thigh meat 

Data obtained from (Table 3) thigh meat of sonali chicken was statistically insignificant 

(p>0.05) among the different treatment group. Best result was observed in 

supplementation of 6.5 pH treated group T2 (146.66±4.05g) whereas lowest was found in 

T1 group (138.66±5.20g). 

 



33 

 

4.8 Heart, Liver and Gizzard weight 

Heart, gizzard and liver weight of sonali chicken in different dietary treatment groups was 

statistically insignificant (p>0.05). From (Table 3) it was seen that liver and gizzard 

weight maximum in T2 treatment group and minimum in T1 treatment group. Heart 

weight was similar in control and treatment group. 

Table 3.  Effects of pH on meat yield parameters of sonali chicken 

Parameter T0 

0 

T1 

5.5 p
H

 

T2 

6.5 p
H

 

T3 

7.5 p
H

 

Level of 

sig 

Final Live wt. (g) 804.33±20.07 800.66±22.69 863.60±25.21 794.60±27.02 NS 

Dressing (%) 50.86±0.59 50.33±0.88 51.96±0.36 50.44±1.28 NS 

Breast meat wt. (g)  108.00±4.00 117.33±2.90 120.66±9.8 98.66±16.17 NS 

Thigh meat wt.(g) 142.00±2.00 138.66±5.20 146.66±4.05 142.00±16.04 NS 

Heart (g) 5.00±0.57 5.66±0.33 5.33±0.66 5.33±0.66 NS 

Gizzard (g) 32.66±1.33 27.33±2.40 30.00±2.30 38.66±4.05 NS 

Liver (gm) 22.00±1.15 20.66±1.33 26.00±1.15 23.33±1.33 NS 
 

The mean values with different superscript (a to b) within the same row differs significantly, at least 

(p<0.05). All values indicate mean ± Standard error of mean  

NS=Non significant, * Statistically significant (P<0.05)  

4.9 Faecal total bacterial count 

The effect of pH
 
on the faecal total bacterial count is presented in the Table 4. The E. coli 

and Salmonella bacterial count was significantly (p<0.01) reduced in the treatment groups 

when compared to the control groups. The E. coli and Salmonella bacterial load was 

increased in the control and T3 group which was provided only the normal drinking water 

and pH 7.5 as against the T1, T2  groups. Highest E. coli count was found (233.33±12.01) 

in T3 groups and lowest E. coli count was found (160.00±11.54) in T1 groups. Highest 

salmonella count was found (225.00±14.43) in T3 groups and lowest was count 

(130.00±5.77) in T1 group. However one log reduction was noticed in the group T2. 
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Table 4 Effect of pH on E. coli and Salmonella count on sonali chicken 

Parameters T0 

Natural water 

ml/L 

T1 

5.5 p
H

 

T2 

6.5 p
H

 

T3 

7.5 p
H

 

Level of 

sign. 

Salmonella 216.66±12.01
 

130.00±5.77
 

145.00±8.66
 

225.00±14.43
 *

 

E.coli 203.33±8.81
 

160.00±11.54
 

173.33±17.63
 

233.33±12.01
 *

 

The mean values with different superscript (a to b) within the same row differs significantly, at least 

(p<0.05). All values indicate mean ± Standard error of mean  

NS=Non significant, * Statistically significant (P<0.05)  

4.10 Economic efficiency of production 

Production cost of sonali chicks in this study are presented in (Table 5). Spending on 

feed, chick, vaccine, medicine, litter, hemico pH, miscellaneous (labour, electricity, 

transport cost) were constituted cost/chick and cost/kg live weight. Total production cost 

per kilogram weight gain lowest was (142.00±1.12TK.) found in T2 group and highest 

was found (142.80±1.36Tk.) in T1 group. The net profit from per kilogram sonali chicken 

was statistically similar (p>0.05). The highest profit (18.00±1.2Tk.) was found T2 group 

and lowest (13.8±1.18Tk.) was found in T3 group. 

Table 5: Cost benefit analysis of different dietary treatment on sonali chicken production 

Parameters (Tk.) T0 

0 ml/L 

T1 

5.5 p
H

 

T2 

6.5 p
H

 

T3 

7.5 p
H

 

Level 

of 

sign 

 
Chick cost/chick 15 15 15 15 NS 

Litter cost/chick 4 4 4 4 NS 

Vaccine + medicine 

cost/chick 

10 10 10 10 NS 

organic acid cost/ chick 0 2 4 6 NS 

Feed cost/ kg production 110.00±1.3

0 

108.80±1.36 106.00±1.12 111.2±1.18 NS 

Miscellaneous cost/ chick 3 3 3 3 NS 

Total cost Tk./kg production 142.50±1.3

0 

142.80±1.36 142.00±1.12 146.20±1.1

8 

NS 

Selling price Tk./kg 160 160 160 160 NS 

Net profit Tk./kg 17.5±1.30 17.2±1.36 18.00±1.12 13.8±1.18 NS 
 

The mean values with different superscript (a to b) within the same row differs significantly, at least 

(p<0.05). All values indicate mean ± Standard error of mean  

NS=Non significant, * Statistically significant (P<0.05) 
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CHEPTER-V 

SUMMARY AND CONCLUSION 

The experiment was conducted to evaluate the efficacy of different pH levels on 

production performance, dressing yield and microbial load of sonali chicken at Hajee 

Mohammad Danesh Science and Technology University poultry farm, Dinajpur from 31 

October 2017 to 1 January 2018. For this purpose 120 day old chicks were purchas from 

Rafid Hatchery Ltd. After 7 days of brooding the chicks were randomly distributed to 

four dietary treatment groups (T0, T1, T2, and T3,) having three replications in each 

treatment. The chicks were reared in separated pens according to treatments and 

replications, each dietary treatment group contain of 10 birds. 

The result of this study clearly showed that increase pH @ 7.5 decrease live weight gain. 

However the highst result was found @ 6.5 pH level in drinking warer as similar to the 

plain water. Inclusion level of pH 6.5 in drinking water was showed maximum live 

weight (863.60±25.21 g) and minimum live weight was showed (794.60±27.02g) in pH 

7.5 treatment group T3 at the terminal stage of experiment. Control group showed as 

similar result compared with T1 group. Highest weight gain was found in T2  group. 

The highest body weight gain was attained in birds that received pH 6.5 in drinking 

water. However, treatment group T2 was highest body weight gain compared to control 

group T0,and treatment group T1 and T3. The result of this study was indicated that pH 

value 6.5 is better for weekly live weight gain as compared to 5.5 and 7.5 pH value. 

Highest body weight gain (834.60±15.22) was found in T2 group and lowest body weight 

gain (765.60±14.80) was found in T3 group. 

Spending on feed, chick, vaccine, medicine, litter, hemico pH, miscellaneous (labour, 

electricity, transport cost) were constituted cost/chick and cost/kg live weight. Total 

production cost per kilogram weight gain lowest was (142.00±1.12TK.) found in T2 

group and highest was found (142.80±1.36Tk.) in T1 group. The net profit from per 

kilogram sonali was statistically similar (p>0.05). The highest profit (18.00±1.2Tk.) was 

found T2 group and lowest (13.8±1.18Tk.) was found in T3 group.  

Data obtained from meat of sonali chicken was statistically insignificant (p>0.05) among 

the different treatment group. Best result was observed in supplementation of 6.5 pH 

treated group T2 (146.66±4.05g) whereas lowest was found in T1 group (138.66±5.20g). 



36 

 

The result of this study suggest that control of pH
 
level in the drinking water can be 

effective on production performance in sonali chicken. Therefore, more studies are 

required to determine the effective pH level in the drinking water.   
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APPENDIX 

APPENDIX I: Daily temperature (
0
C) was recorded by clinical thermometer at 7 AM, 2 

PM and 7 PM 

SL NO Date 7 AM 2 PM 7 PM 

1 7-11-2017 22 26 23 

2 8-11-2017 22 27 24 

3 9-11-2017 21 26 23 

4 10-11-2017 21 26 23 

5 11-11-2017 21 26 24 

6 12-11-2017 21 27 24 

7 13-11-2017 22 28 24 

8 14-11-2017 21 27 24 

9 15-11-2017 19 25 23 

10 16-11-2017 20 25 23 

11 17-11-2017 21 25 24 

12 18-11-2017 22 28 25 

13 19-11-2017 21 27 24 

14 20-11-2017 22 27 24 

15 21-11-2017 19 26 22 

16 22-11-2017 17 24 20 

17 23-11-2017 16 23 19 

18 24-11-2017 17 23 20 

19 25-11-2017 17 23 21 

20 26-11-2017 18 23 21 

21 27-11-2017 17 23 20 

22 28-11-2017 17 23 20 

23 29-11-2017 17 24 21 

24 30-11-2017 17 24 21 

25 1-12-2017 17 23 20 

26 2-12-2017 16 23 21 

27 3-12-2017 17 24 21 

28 4-12-2017 17 24 21 

29 5-12-2017 17 24 21 

30 6-12-2017 16 23 20 

31 7-12-2017 16 23 20 

32 8-12-2017 17 22 20 

33 9-12-2017 18 24 21 
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34 10-12-2017 20 25 21 

35 11-12-2017 20 25 22 

36 12-12-2017 19 24 22 

37 13-12-2017 18 24 20 

38 14-12-2017 17 23 20 

39 15-12-2017 16 23 20 

40 16-12-2017 16 23 20 

41 17-12-2017 16 23 20 

42 18-12-2017 15 20 18 

43 19-12-2017 15 20 18 

44 20-12-2017 16 22 20 

45 21-12-2017 16 22 19 

46 22-12-2017 16 23 20 

47 23-12-2017 17 23 20 

48 24-12-2017 17 23 20 

49 25-12-2017 17 23 19 

50 26-12-2017 16 20 18 

51 27-12-2017 16 20 18 

52 28-12-2017 15 20 17 

53 29-12-2017 15 20 18 

54 30-12-2017 16 20 17 

55 31-12-2017 15 20 17 

56 01-01-2018 16 20 18 
 

The mean values with different superscript (a to c) within the same row differs significantly, at least 

(p<0.05). All values indicate mean ± Standard error of mean  

NS=Non significant, * statistically significant (P<0.05). 

 


