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• Suspended solids from wastes can create excessive tur-

Melvin L. Hamre, Professor and 
Extension Poultry Specialist 

• l.1 bfdiit;y9 scoloration, and sludge deposits in streams and lakes 
- -affeelth their use for recreation and agriculture, as well as being 

injurious to fish and plant life. 

Today the disposal of poultry ma
nure is a major problem to many poultry 
producers. As flock sizes have increased, 
handling and using wastes have become 
more costly and difficult. Large commer
cial operations frequently have limited 
land available for manure disposal and 
must rely on off-premise spreading or 
other disposal means. 

When the poultry flock was smaller it was usually part 
of a general farming operation and wastes could be used for fer
tilizing farm cropland. Many Minnesota poultry producers still 
are small enough so that manure disposal can be handled this 
way quite successfully. A more environmentally conscious pub
lic and more stringent pollution control regulations make it es
sential for the producer to handle waste disposal in compl iance 
with pollution control regulations . This means preventing situ
ations that may be regarded as nuisances by farm neighbors, too. 

Much research has been done and even more written on 
recycling poultry wastes as a feed ingredient. But until the 
Food and Drug Administration approves the use of dried poul 
try waste as a permissible ingredient in animal feeds, this is not 
an alternative available to the poultryman. Even if dried poul
try waste is approved as a feed ingredient, not all raw poultry 
waste will qualify . Processing plants and procedures will prob
ably be subject to continuing inspection and approved proce
dures will likely have to be followed . Insufficient volume and 
distance of hauling may still make this source of disposal un
economical and1impractical for many producers. 

A more ecology conscious public may increase the demand 
for animal manures for garden use. But this market is restricted 
to larger producers due to the equipment needed for drying and 
analysis of the product as well as developing market outlets. 
Returning manure to the land is still the most logical pattern 
for most Minnesota egg producers. 

Animal wastes, when properly incorporated into the soil, 
can become valuable resources by supplying plant nutrients. 
Precautions must be taken to prevent wastes from getting into 
surface or ground waters and causing pollution. We must be 
concerned about the potential water pollution from poultry 
wastes from a number of standpoints: 

• Waste breakdown can deplete water-dissolved oxygen 
resulting in injury and death to fish and aquatic life. 

e High levels of coliforms and other bacteria can make 
surface waters unsuitable for recreational purposes as well as 
affecting their use for water supply. Ground water well supplies 
may also become contaminated. 

e The fertilizing effect of animal wastes can overly enrich 
lake waters to the point of supporting nuisance growths of plants 
and weeds. Nitrate nitrogen levels can even render water supplies 
unsafe for human consumption. 

e There is also some concern that heavy metals and feed 
additives found in poultry wastes can cause accumulations that 
might be toxic to plant and animal life if heavy applications of 
fertilizers are used on the same land year after year. 

One of the major problems in the use of manures on farm 
crops is the farmer's uncertainty about the actual nutrient level 
in any given manure source. One of the major reasons for this 
variation is difference in water content. Manures may also vary 
considerably from load to load because of differences in drying 
rate and structural changes in the manure as it becomes com
pressed. Fresh manure will generally contain from 70-80 per
cent water. As manure dries the nutrients not only concentrate 
on a weight basis but also on a volume basis due to the struc
tural changes in the manure. One also has to consider that 
litter material from floor-type operations will not be as high 
in fertilizer value and some nutrients from this type of ma
nure may not be as readily available as that from under 
caged layers. 

It is desirable to check the moisture content of poultry 
manure to evaluate it more accurately before using it as crop
land fertilizer. A fairly good estimate of moisture content can 
be obtained by weighing a sample of the manure, then placing it 
on an aluminum pie plate and heating it to dryness for 24 hours 
over a low heat on an outdoor barbecue grill or hotplate. Use 
only enough heat to dry the sample; do not burn it. Reweigh 
the dried sample and calculate the amount lost as percent mois
ture present. With a little experience farmers should be able to 
estimate the moisture content of the manure they are dealing 
with . The analysis for various types of manures from tables 
then can be used as guides to amounts of nutrients being applied. 

Table 1 is a summary of the analyses of each of 40 farm 
samples from California ranches grouped according to water 
content. Samples with less than 35 percent moisture were ar' · 
trarily called dry, those with 35 to 50 percent, moist, and tho~ 
with over 55 percent, wet. 

Table 1. Analyses of cage layer manure samples from 40 ranches 

Percent Lbs./ ----------Percent---------·-
Samples water cu.ft. N.1 P. K. 

Dry 18 30 3.2 1.7 1.2 
Moist 45 36 2.2 1.3 1.0 
Wet 63 47 1.3 0.8 0.7 
Overal I average 41 38 2.3 1.3 1.0 

1 N., P., K is nitrogen, phosphorus, potassium. 



Table 2 shows analyses of broiler and hen manures from 
floor operations in Georgia. The broiler manure as removed 
from the hou se conta ined an average of 25 percent moisture . 
The hen manure averaged 37 percent moisture . The length of 
t ime broilers were left on floor litter did not materially influ-
ence the manure's chem ical compositi on. The grower manage-
ment practice of apply ing add itional litt er on old litter, for each 
group of broilers , probably accounted for most of the un iform· 
ity of composition . Minor variations existed in the chemical 
analysis of manure from different areas of the house. Differ-
ences within the same house were relatively small compared 
with analyses of manure from different houses. 

I 
Table 2. Average pounds per ton of plant nutrients in poultry 

manure 

I~tl!l Qf msinure 
Broilera l::l!in5 

Nutrient Average Range Average 
(pounds per ton) 

Nitrogen 34 .1 22.4-39.8 
Phosphorus 16.1 5.7-19.1 
Potassium 25.5 18.9-28.1 
Calcium 29.6 9.3-53.3 
Magnesium 5.5 0.9-12.0 
Sulfur 5.7 1.5-12.0 
Manganese 0.41 0.20-0.79 
Iron 1.84 1.03-2.51 
Boron 0.05 0.03-0.09 
Copper 0.04 0.02-0.08 
Zinc 0.19 0.13-0.38 
Molybdenum 0.02 0.01 -0.05 

a Contains 24.9 percent moisture . 
b Contains 36.9 percent moisture. 

25.2 
24.1 
23.7 
43.1 

6.6 
6.0 
0.42 
1.70 
0.04 
0.04 
0.15 
0.02 

Range 

16.2-42.5 
17.9-37.2 
9.3-43.0 

20.4-38.5 
3.9-10.7 
2.5-10.0 
0.21 -0.66 
0.63-2.99 
0.02-0.05 
0.02-0.05 
0.08-0.32 
0.01 -0.04 

Source: R. B. 90. Georgia Agricultural Experiment Station. 

Two useful tables have been prepared by Donald Bell, 
Riverside County farm adviser in California, to determine ap
proximate chicken manure composition when the percent 
moisture or weight per cubic foot of the material is known . 
Weight per cubic foot can be obtained by we ighing the load 
and dividing by the number of cubic feet. Weight can also be 
determined by sampling the weight of a container of manure 
with a known volume. Moisture content can be determined as 
mentioned previously. The two tables are not exactly inter
changeable because of some variation between percent moisture 
and bulk density ; but errors are minimized near the midpoints 
of the two tables. 

Ta ble 3. Chicken manure composition based on known wei gh t 
per cubic foot 

Known Estimated Lbs . 
weight/ percent Estimated we ight ~r cu.ft. total 
cu.ft. moisture Lbs. N Lbs. P Lbs . K salts e 20 5.9 .948 .479 .342 1.452 

25 16.0 .908 .470 .342 1.424 
30 26.2 .858 .461 .342 1.397 
35 36.2 .813 .452 .342 1.370 
40 46.3 .768 .443 .342 1.342 
45 56.4 .724 .435 .342 1.315 
50 66.5 .679 .425 .342 1.287 
55 76.6 .634 .417 .342 1.260 
60 86.7 .589 .408 .342 1.232 

Table 4 . Chicken manure composition based on known moisture 
content 

Known Estimated Lbs. 
percen t weigh t/ Estimated weight eer cu.ft. total 
moisture cu .ft. Lbs. N Lbs. P Lbs. K salt£ 

0 22.3 1.066 .546 .376 1.558 
10 26.0 .999 .522 .368 1.51 0 
20 29.7 .933 .499 .360 1.461 
30 33.4 .867 .475 .351 1.412 
40 37.1 .800 .452 .343 1.363 
50 40.8 .734 .428 .335 1.314 
60 44.5 .667 .405 .327 1.266 
70 48.2 .601 .381 .319 1.217 
80 51 .9 .535 .357 .31 1 1.168 

Commercia l ferti li zers have become more expens ive and 
in short supply due to the energy situation . This has increased 
the value of an imal manures as sources of plant nutrients. The 
amount of poul try man ure that can be put on land depends on ~ 
the soil , crop, qu ali ty of the manure, proportions of the nutrientsW 
to be suppl ied by the manure, availability of the manure's nutri-
ents to the crop, how long manure has been or will be applied 
to the land, and potential for water pollution . Laying hens will 
produce about 1 pound of manure for each pound of feed con
sumed . Farmers should make best use of these nutrients with 
the demands on short commercial fertilizer supplies and still 
stay with in guidelines of good practices demanded by pollution 
control . 
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