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Production problems 
such as thin shell eggs, 
watery droppings, and sub
optimum performance some
times can be traced to a 
specific disease or manage
ment problem. When an 

apparent explanation isn't available, nutrition 
and possible toxicity may be clues . The ques
tion of farm drinking water causing such prob
lems is raised frequently . 

Mineral components found in well water 
include calcium, magnesium, sodium, potassium, 
iron, manganese, bicarbonate, chloride, sulfate, 
nitrate, and many others. Maximum limits for 
humans' drinking water, as given by the Public 
Health Service, include the following in parts 
per million (ppm) : chloride, 250; fluoride, 1.5; 
iron, 0.3 ; manganese, 0.05; nitrate nitrogen, 10; 
sulfate, 250; and total dissolved solids~ 500. 

Drinking water should be free of coliform 
organisms as an indication of freedom of fecal 
pollution and should contain no impurity (such 
as turbidity, color, odor) which would be offen
sive to sight, taste , or smell. 

The data in Table 1 show average mineral 
content in well water in some poultry production 
areas . It is estimated the best drinking water 
contains less than 500 ppm total solids. Palat
ability may decrease above 1,000 ppm. 

Saline Water 

Studies at South Dakota State University 
developed the following criteria for relating 
salinity (increased sodium, magnesium, sulfate, 
chloride) to quality of livestock water. 

Total Salt Content Quality 
of Water (ppm) 

0 - 999 Excellent 
1,000 - 3,999 Good 
4,000 6,999 Satisfactory 
7,000 and over Unsatisfactory 

Volume S, No. S, September 1967 

Wa tery droppings were observed in laying 
he.ns at 4,000 ppm. At 7 ,000 ppm no more adverse 
effects were noted. 

TABLE 1 
Mineral Content of Well Waters in Selected Counties in Minn.* 

(Parts per Million) 

No. of 
Analy-

Count:y ses Ca Mg Na+K 

Becker 10 90 38 56 

Chippewa 
Swift 9 135 45 80 

Cottonwood 5 223 77 87 

Hennepin 
Anoka 8 53 18 10 

Kittson 3 275 125 144 

Lincoln 

Lyon 

Meek.er 

Nobl.es 

Olmsted 
Winona 

Otter Tail 

Redwood 

Stearns 

Stevens 

Watonwan 

9 

5 

6 

6 

9 

ll: 

6 

4 

7 

8 

220 67 103 

199 83 163 

100 29 18 

221 77 64 

64 25 

94 36 49 

189 68 76 

92 39 44 

244 87 21.2 

1.67 53 60 

447 60 5.7 

Total 
Sol.ids 

501 

506 125 92 747 

522 600 8 1,280 

246 16 252 

391 1.15 716.3 1,747 

575 543 12 1,264 

617 628 1.5 1,419 

371 83 14 467 

431 575 35 1,245 

298 27 8 298 

401 37 11..6 455 

582 411 6 1,067 

507 14 3.1 482 

417 938 10.6 1,809 

559 291 4 902 

*Abbreviations: Ca, calcium; Mg, magnesium; Na, sodiWI, 
X., potassium; RC03, bicarbonate; S04, sulfate; Cl, chloride 

Source: Bulletin 22 (1932) and Bulletin 31 (1944), Minnesot:a 
Geological. Survey 

Nitrate 

Nitrate is frequently suspected of causing 
production problems. Poultry feeds based on 
corn an.d soybeans aren't expected to be high in 
nitrates. 

Water containing nitrate is frequently 
thought to be contaminated from sources such as 
barn drainage. Many water supplies contain ni
trate from geologic sources. So nitrates don't 
always mean pollution. 

South Dakota workers observed that chicks or 
hens given 300 ppm of nitrate nitrogen in drink
ing water suffered no harmful effects. 



It is easy to see t he difficul t y i n incrimi
nating a water supply con t ain i ng s ligh tly over 
10 ppm nitrate nitrogen for a produc t i on probl em. 
Nitrate nitrogen levels above 30 ppm should be 
present before nitrate i s considered a potent ial 
source of trouble. 

Have Water Tested 

Some producers may wi sh to check the quality 
of drinking water on t heir farms . The au thor 
would be pleased to receive copi es of ana l y t ical 
results and to make whatever comments poss ib le . 

The following analyses are s uggested: t otal 
solids, total hardness, calc i um, magnesium, ni
trate, sulfate, chloride, iron, t otal plate coun t 
of bacteria, and presence or absence of coliforms. 
Specimen container and sampling instructions 
should be obtained from the laboratory . Labora
tories offering the above analyses a re listed in 
Table 2 . 

TABLE 2 

Labor a tories in Minnesota Offering Klneral and 
Bac t eriological Water Analysis 

Dairy Products Lab 
2244 Carter Ave . 
St. Paul , Minn . 55108 

Doty-Wilhoit Lab 
1000 Flour Exchange 
Commerce Sta t i on , Box 2093 
Minneapolis, Minn . 55415 
Phone A. C. 612, 339- 7707 

Key Laboratories, Inc . 
529 S. 7th St . 
Minneapolis , Minn. 55415 
Phone A.C . 612, 335-7-719 

Markley Laboratories• Inc . 
4 70 0 N. Highway 10 
'1\lin City Ordnance , Gate 4 
New Brighton, Minn. 55112 
Phone A. C. 612 , 633-5477 

Minnesota Valley Testing Lab 
206 Woolwor th Building 
New Ulm , Minn . 5607 3 
Phone A.C. 507, 354-2612 

Twin City Testing and Engineering Lab 
662 Cromwell Ave . 
St. Paul, Minn . 55114 
Phone A.C. 612, 645-3601 

If t he water's main diffi cul t y is hardnes s 
due t o calcium and magnesium salts, these may be 
removed by conventional softening. The presence 
of 250 ppm calcium in the dr i nking water (36 . 6 
grains per gallon as CaC03) is equivalent to 
0,075 perc~nt dietary calcium . Th i s wouldn't 
alter performance measurably. 

I N THIS ISSUE . .. Quality of Drinking 
Water For Chickens 

If total solids are greater than 1,000 ppm, 
the producer should consult with his county agent 
or health officer to determine chances of finding 
a better natural supply with a new well and to 
learn methods used in the area to remove solids. 
Even if he decides to do nothing, he can be on 
the l ookou t for associated difficulties. 

Some water supplies have a reddish color or 
turn brown on exposure to air. This is due to 
the presence or development of iron oxide, con
sidered harmless to the bird . Filtration and 
water softening can correct this problem. 

Loose Droppings 

While water or feed high in salts can cause 
l oose droppings, this condition also may result 
from simple over-consumption of a good water 
supply . Caged hens may over-consume wate r pro 
bably because they consider drinking water one of 
the most enjoyable uses of their time . 

Loose droppings due to simple over-consump
tion may be avoided by restricting water intake. 
Providing water three to six equally spaced times 
daily for 30 minutes each period will prevent 
this "psychological" over-consumption and elim
inate t his cause of wet droppings. 

Two good reasons for avoiding water over
consumption are: (1) excess moisture consumed 
by t he hen is typically removed by ventilation, 
a l i miting factor in controlling allowable bird 
density ; (2) feed efficiency may decrease as 
water consumption goes to higher-than-necessary 
level s due to the expenditure of energy required 
to convert water to the vapor state during 
respiration. 

The producer can't afford to provide infer
i or drinking water in these days of intense com
pe t ition . Water is too inexpensive a nutrient 
t o allow a poor supply to be a possible cause of 
production and management problems. 
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