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Abstract

Water is principle constituent of living bodies aitds vital nutrient needed to sustain life. Watgrality is an important
parameter, directly or indirectly affecting feethike and physiological health status of animals thfluencing on productivity
and performance. Total dissolved solids [TDS], iditl, temperature, mineral, pH, hardness, and ohial load are the quality
determining factors of water. Livestock farmers aseially unaware of the importance of water qudtity production and
performance of livestock. They can make a big ptwfi reducing the productivity losses associateith wiater quality. This
article tends to review water quality parameteid their effect on livestock production and perfonta
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Introduction lakes, and ground water i.e. wells. The qualityvefer

Water is a vital nutrient needed for sustaining #d t0 iy pe influenced by its source of contaminatidther
optimize the milk production, growth rate andygtic or a biotic as a result of dissolved nutisexebris
reproductlo_n in livestock [1, 2, 3], but unfortuelgtit is and pathogens. If we talk about the ground watewig
poorly studied component [4]. If somebody talksuabo pe ¢ontaminated by dissolved salts, depending thgon
nutrient requirements of livestock, water is oftelyegiagy of area, rainfall, vegetation and topogyaph
considered as afterthought. It is important faricellular - N5iural and human activities may influence on both

met_abolism and it is_superabundant co(r)npone_ntsingli ground as well as surface water. Poor quality viateot
bodies. Water constitutes about 70-80% at birthGtnd palatable and animal do not accept it easily,stite in

70% of adult live weight of livestock depending Bpo |\, \water and feed intake, low feed conversionorati

age, fat cover, and physiological condition [5].it \ytimately decreased growth and production, poor

superabundant component of milk ranging from 78'90%brformance, and non-specific disease conditiofis [9
and most customary molequle of body rfanging 98%0f performance of animals is improved when small pesit
molecules. Water is used in body for different p8&S, panges are made in water quality; potential feeatie
almost in  everybody function [60], including 5y jjiness decreases resulting in net gain oft[j8if
thermoregulation, lubrication, medium for chemical Salinity and TDS are usually used synonymously [6]
react_ions, o!igestion, absorption, lactation, carssieppprt, but they might be different depending upon the
cushion, mineral balance and help for other nuBiem q erants in water. Odor, guise and taste asaseits
complete their functions [5,6]. physiochemical properties of drinking water arectéd

With this importance water quality is conseieas a p, ‘these contaminants. The effect of these contamsin
factor effecting intake in evaluating water nuitiof ' either direct on health or may cause decreasesinall

Iive;tock [3,6]. It is e_ssential for in_creasing\gtb rate, \vater intake indirectly lowering the growth and
resistance against diseases [7]. Livestock mostigiro production of animals [8].

their drinking water from dugouts that mostly avaded
with contaminants; drinking such water, may regult . o
problems associated with decreased growth a&‘)ommon Contamlnantsqf drinking Water
performance. Research has shown that if animals are 1h€ water available to livestock for drinking may b
provided with clean drinking water, the resistaagainst 2dulterated by a number of contaminating deterrtsnan
diseases is increased and performance becomes beffgluding minerals [TDS], manure, microorganism,
The cost of using clean water from any sources %emlcals and algae. Salinity is considered asc basi
u

treatment is refunded by increased performancesiost  duality parameter effecting palatability and healeitus
time [8]. along with performance.

Ruminants use water coming from voluntary Contaminants may be biotic or a biotic in nature

drinking, feed and metabolism. The voluntary scaiae making the water quality parameters. Biotic factors

water for livestock are surface water i.e. streqoads, ~ Include: Bacteria, Virus, Protozoa, Algae, Fungislav
d biotic factors include: Salinity TDS /TSS [Totall@ae
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Table 1: Guidefor the use of saline watersfor livestock [14].

Salinity mg/L or ppm. Comment

<1000 No serious problem

[fresh water]

1,000-2,999 Satisfactory - for adult ruminants- temporary anttrdiarrhea may be reported but
[slightly saline] should not affect performance or health.

3,000-4,999 Usually satisfactory- but may cause diarrhea dmairtonsumption

[moderately saline]

5,000-6,999 Safe for adult livestock- consumption by pregndattating, high producing, or
[saline] young animals should be avoided.

7,000-9,999 Should be avoided if possible- can cause seriooblgan to pregnant, lactating,
[very saline] stressed and young animals

>10,000 Unsafe- never be used under any condition

[brine]

until it is more than 0.25% in water. Studies hslvewn
Salts]/ EC [electric conductivity], minerals andthat livestock offered manure contaminated watesd®
complexes [nitrates, sulphates, phosphates], sisgengrow well as compare to those having free accedsdo
particles, hardness, livestock sources i.e. manuigg, water [13, 14].
grazing runoff, Accidental spills of petroleum, tigides Large numbers of bacteria are found in \wajer
and fertilizers, temperature, taste and odor. Bfatitors facilities of livestock. Coliform illness resultsn i
such as bacteria, virus and parasites are killed butbreaks of.coli Campylobacter jejuni, Klebsella, E.
ultraviolet rays from sunlight except algae, seemesist aerogenes, Salmonella spp., shigellaespp. andVibrio

it. cholera are the common causes of coliform illness
outbreaks; these can lead to diarrhea, urinanyt trac
Effect on performance and productivity infections, mastitis and many other unappealing and

Economy is the main factor involved in livestockusually deadly infections [8, 15]. Urine contamauht
production and it is directly related with produitfi and water containdeptospira that causes reproductive loss
performance of animal. Livestock producers canmrga [infertility and late term abortion] and decreasedk
health, productivity and performance of their anitna Production in cattle by leptospirosis [11]. Contaated
improving the quality of water being offered; jsshall Wwater can transmiEusobacterium necrophorum, a soil-
mitigations in water quality may show surpassefiorne microbe known to be primary cause of foof8pt
performance and growth [8]. Animal grows well whien 11, 16]. Literia,Coxiella, Brucella, and Mycoplasma
is healthy and having no stress. Low water quedityses infections are transmitted through water. Wheresibte
health problems that result in retarded growth arRnimals should be given water which is bacteriokity
decreased performance. Every contaminant affetisrw clean as well as chemically satisfactory.
quality in its own way and subsequently on growid a  Algae and algal bloom€yaonobacterium spp. such
performance, but mostly water quality results tued ~asAnabaena, Microcystis andNodularia] grow in warm
intake of water and feed ultimately reducing repatige ~ sunny weather and produce harmful chemical thatecau
potential, milk production and weight gain [3, 10]hepatic or neurotoxicity in animals [17] reducirpit
Suspension of material [i.e. algae, clay, slit atlier productivity [14] and many produce aromatic comatsun
organic material] results in turbidity and it makeater that affect the palatability [8, 13]. Williams dt f2002]
unpalatable above 5ppm. conducted a comparative study of less algae effecte
Manure is a usual contaminant of livestodkkiing ~ water and highly algae infected pond water and doun
water, abundant in pond where cattle may spenditime that calves having access to cleaner water ach@#ed
loitering. Animals carry manure stuck to their hegy ~ more weight, while yearling heifers getting less
and shed in water drinking places. It affects titekie by ~ contaminated water acquired 20-23% more weight.
altering the taste and odor. Manure also contains Poisoning by blue green algae in animals, showgitres
excessive nutrients that allows algal and phytdptan ~ like allergy, ataxia, muscle tremors, dysentery,
growth and also becomes hotspot for bacterialamgsl ~ convulsions, photosensitization, jaundice and déath
growth in water resulting in changed water quglity ~ acute cases [11, 18, 19].

11]. Other forms of unicellular organisms in water also
Animals shed pathogens spores and parasite eggs &ffect its quality and have their own effects oaltiieand
feces and urine and leeching of nitrates andaiatts performance. Eggs, larvae and adult parasite$ ésel

occurs [12]. Manure level doesn't affect consumiptio  present in drinking water and they can infest thienal,
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subsequently affecting the health status, growtdh an Environmental concerns are related to phosphorus
performance. due to its ability to cause eutrophication in wétedies

Faciola hepatica, F. gigntica are transmitted through which makes water unpalatable and may have toxins
water bodies. In addition, cattle are commonly siést from algae [26]. Other mineral compounds effectewat
Giardia spp.,Cryptosporidium spp, nematodes and otherquality; Zn, Fe, S, Cu, Mn, Ca, Mg, sulphates, lsidigs,
parasites that affect their health and that areasbin chlorides and other number of known factors.
water. Giardia and Cryptosporidium cause diarrhoea in Sulphates make the taste of water objettie [3,
calves and lambs [14, 17, 20, 21]. 7], disturbs physiological parameters [27, 28] knxdes
Dead and decaying carcass shed the pathogerentaitrithe hepatic stores of Cu, Se, and Zn [29]. Watdr iri
and other components that may mix up witlsulphate influence on reproduction negatively amwebt
environmental factors to affect the ground andaserf weight gain [30- 33]. Chloride and sulphate the
waters [22]. Fungal toxins may also come in drigkinbiologically active anions have potential to negii
water, mostly causing chronic and subclinical moid. influence digestion, acid-base/electrolyte balaramg
Similarly virus may also be transmitted by drinkingmilk production [1]. Polioencephalo malacia [sPEMa
water. condition associated with excessSHlevel and it is

Abiotic factors have their own influence omter characterized by neuromuscular alternations in a@sim
quality and ultimately on animal growth and[29]. Excess of iron can cause toxicity in livektoc
performance. Salinity or TDS is basic of them. Exoe&e Recommended iron level in drinking water is 0.3ppm.
salivation, diarrhea, vomiting, blindness, seizuataxia, Ironin drinkin% water is more absorbable tharedf [1].
disorientation, and paralysis are the acute effefts Ferric iron, F&, usually comes from feed and it is quite
excessive salinity [23]. Sub-chronic effects ofessive insoluble while ferrous ion, Fe from water is highly
sodium chloride level in drinking water in mammalssoluble and is readily absorbed into body through
include reduced intake of water/feed and lower ateigdrinking water. High iron level in drinking wateawse
gain [24]. Rumen provides wide range of buffer céipa cellular oxidative stress and block zinc coppeogii®n
for TDS but in higher concentration it lowers wateis so resulting in detrimental effects on heal and
intake [25]. Avian species respond to excessiviaitsal performance [1, 34].
by showing reduced food and water intake so There is not much research performed on effect of
reproductive rates and weight gain are also reduceshter quality on weight gain but still literaturbosvs
Solomon, (1995) reported increased production @ misome citations. A study was performed in western
and milk constituents by improving water qualityCanada during 1999 to 2003 by H.A. Lardner et al.,
(desalination) (2005) conducted an experiment with the purpose of

Nitrates (N@) are not common in drinking water effect of improved water quality on beef -cattle
and they are less toxic while nitrite (B)@s highly toxic  performance. They divided animals into groups wiagi
and carcinogenic; nitrogen fertilizer and livestockvater directly pumped from dugout, aerated, coaenlla
operations may elevate their level [14, 16]. Inecaé and chlorinated water. The effect of water treatmen
ruminants, nitrates are ingested through oral tout cattle performance was related to improved palitabi
rumen and convert to nitrites. Nitrites are absdbribép  intake and food consumption. The result was 9-10 %
bloodstream ultimately affecting oxygen transpbititg ~ improved weight gain by animals consuming treated
of red blood cells (RBCs), so cause of death ih sases water.
is suffocation due to lack of oxygen transportl[6, 16. Williams et al., (2002) reported 23% more ghi
26]. gain in heifers having access to cleaner wateompare
to those of accessing water directly from pond lisiviis

Table2: Levelsof nitratein wat .] and expected .
e2: Levelsof nitratein water [ppm.] and exp et al., (1994) reported 20% weight loss by 18 month

response[22]. e A
steers drinking from dugouts in summer over 71 days
NO; NOs-N Comment period. In same report a study performed over 38 da
0-44 0-10 Safe- No problem expected  cattle drinking from the dugout lost 0.2 kg weigintd
45-132 10-19 fo’éf]e' 'fl Oth,erNSOUfceS [i-etheir calves acquired 26.3 kg, while cows drinkiram
eeqj are Iess In 4 ‘hi H H
133220 20-39 Harmiul- if used for longer the tr_ough, exhibited 7.4 kg weight gain an1d thalves
iod acquired 33.9 kg. Hardness of water doesn't sedra
perio X X
221-659 40-99 Risky- potential death loss ~ Problem effecting water intake. _Hardness of wal&0{
660-799 100-199 Not safe- high risk of death 290) ppm compare to Oppm) did not affected the rwate
800< 200< Not safe- Don't use consumption by cattle so not effecting the weighihg

and milk production [14, 35- 37].
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We human recognize taste and odor of watfged conversion ratio. Presence of minerals inrwate
depending upon blue-green algae, mineral and oxygewer acceptance level causes number of problems
content, possibly animals do so but there are ib s|ncluding toxicity, electrolyte balance, acid/base
evidences. Animals show detestation for high dwori pglance and interfere with other physiological
and other mineral contents in water and also fino parameters. Cattle are sensitive to the palagaloiit
Flavor, smell and color effected by number of fe&to \water and prefer to drink clean water without

influence on water and feed intake [7, 18, 39]. contamination. Water intake is closely relatedetedf
The pH level accepted for livestock drinking waseb-8  iniake and thus animal productivity. Water quality
Ea?‘%icre]ﬁc;h; (I:Or:_I'oris;]Ziirgr? E%rr%f;?\% s&eﬁzgpgmn;as%easurements usually include readings of different
. L) ; .7 water properties, such as the salinity [mainly wodi
other properties of drinking water [6]. Minor aiiy is chloride], hardness [mainly calcium and magnesium],

tolerable than acidity in herbivores. The pH lésnt5.5 ) : : . .
causes acidosis, a potential problem of weiglst ol pH, microbiological quality, algae, and nitrate and
’ JAirite levels.

production. Other than these ranges pH may cal
reduced water and feed intake, digestive alteration
diarrhea, poor feed conversion [18]. References
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