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FORAGE QUALITY TESTING 
WILLIAM F. HUEG JR. 
and RALPH WAYNE~ 

With feed costs making up about one
half the cost of producing milk, dairy
men need to know more about the feed
ing value of the forages they feed. In 
developing a good dairy ration, it is 
important to have some knowledge of 
the nutrients in the hay and silage be
ing fed. Of all the feeds used in dairy 
rations none are so variable as the 
forages. 

A traditional approach to determin
ing the nutrient content of feeds is the 
detailed and expensive feeding trial. 
This method was used to develop pres
ent feeding standards. Chemical analy
sis has also been used along with feed
ing trials to develop these standards. 

More recently the artificial rumen 
method has been used. This requires 
only a small sample of forage and gives 
very similar results to the feeding trial. 

During the past 2 years, a group of 
22 Minnesota dairymen have cooperated 
with the University of Minnesota to 
determine the value of forage testing as 
a guide to feeding their dairy herds. 
Samples of hay and silage being fed are 
sent to a commercial laboratory where 
they are chemically analyzed. In addi
tion, information regarding time of cut
ting, equipment used, storage methods, 
and rate of feeding are sent to the 
Dairy Extension office. Also daily pro
duction and weight of cows is given to 
determine the requirements for nutrient 
intake. 

The laboratory report shows the per
cent of crude protein, crude fiber, and 
moisture in the hay and silage samples. 
By using a standard formula, total di
gestible nutrient and digestible protein 
content can be calculated. The moisture 
percentage is important to determine 
the as fed level of nutrients in the 
forage, since the chemical analysis is 
reported on a dry matter basis. 

• Extension Agronomist and Extension 
Dairyman respectively. 

By pooling information on the amount 
of each forage beL.'1g fed, milk produc
tion, weight of cows, and laboratory 
results the contribution to the ration 
from forage can be clearly seen. When 
the forage quality does not meet the 
minimum requirements for maintenance 
and production, grain and protein sup
plement are recommended. In some 
cases the supply of protein and TDN 
from forage is above minimum require
ments. The suggestion that. extra pro
tein be limited and that grain be fed 
only to cows producing above a given 
level results. Since each forage is dif
ferent from one farm to another and 
production levels and size of cows differ 
among farms, the feeding guide be
comes an individual situation. 

What Has the Pilot Project 

Accomplished? 

First of all, the pilot project has pro
vided an opportunity to collect infor
mation from different farming opera
tions and sections of the state. It has 
shown considerable variation in quality 
of the forage, not only on an individual 
farm but from one farm to another. 
This is not an unexpected result, but 
rather pinpoints the problem that edu
c~tional programs in agronomy and 
dairy have been aimed at for many 
years. Table 1 indicates the variations 
in hay quality by cuttings. 

Similar variations between high and 
low quality in silage has been noted. 
On an as fed basis this variation has 
been from 12 percent TDN to 23 percent 
TDN for corn silage. The quality factors 
involved were the stage of maturity 
when harvested, which affects mois
ture, and the grain content of the silage. 
In the former case, the corn was har
vested when the kernels were in the 
milk stage, while the higher quality 
silage was well dented, and came from 
a field which yielded 85 bushels of ear 
corn. 
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Table 1. Variation in composition of hay 
samples obtained from farms in the 

forage analysis project Minnesota, 
1959 and 1960 

Composition in percent 
Average High Low 

First cutting-28 samples 
Cr. protein -············ .... ·-··-··-··---· 14.1 18.1 8.7 

Fiber ····-·······-········-··-···-···-·······-······ 31.5 27.0 35.4 
TDN ............................................................ 54.5 62.2 48.0 
Second cutting- 25 samples 
Cr. protein .......................................... 17.9 22.4 13.0 

Fiber ··-·······-················-·····-··--·······-·· 28.4 20.5 34.5 
TDN ............................................................... 57.3 68.0 50.3 
Third cutting- 16 samples 
Cr. protein ......................................... 18.1 22.0 14.4 

Fiber ···········-········-··-··-·-·····-····-········· 25.9 20.7 27.5 
TDN .............................................................. 60.0 68.9 52.9 

These data substantiate the earlier 
statement of wide variation in forage 
quality on a given farm and among 
farms. 

The second benefit from the project 
is the information based on the feeding 
guide which goes to the dairymen. The 
group of dairymen cooperating in this 
study are above average operators, both 
in their approach to forage crop man
agement and to dairy management. All 
are enrolled in the centrally processed 
DillA record program. A few examples 
should serve to point out the importance 
of such a program for economical dairy 
feeding. 

• A Dakota County dairyman was 
feeding additional protein along with 
home-grown grains to his 20 milk cows. 
Analysis of his forages showed that the 
protein supplement (SOM) could be re
moved from the grain ration. When this 
was done there was a saving of $2.50 
per day with no change in production. 

• A Hennepin County dairyman be
lieved that he should be feeding grain 
at higher levels than the central proces
sing DHIA records showed. The forage 
analysis showed adequate feed value 
from the forage being fed. He reduced 
his grain feeding based on the recom
mendation developed by forage analysis. 
There was no drop in production, but 
there was a drop in cost of production. 

These examples have been repeated 
many times. These feeding r esults are 

(Continued on page 4) 
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Forage Sorghum May Answer Forage Need 
WILLIAM F. HUEG JR. and 

LAWRENCE H. SMITH* 

Your customers may be looking for 
forage crops that can replace corn for 
silage. Two factors br ing about this 
situation: 1) the 1961 Feed Grain Bill, 
which encourages the reduction of all 
corn acreage, and 2) the need for addi
tional forage on th ose farms where al
falfa and red clover meadows did not 
survive winter and early spring weather 
conditions or other environmental fac
tors. 

Forage sorghum may be the answer 
to this need for additional forage pro
duction on these farms. This crop can 
be used both as silage and pastu re, and 
will produce a good crop when planted 
in early June. Under emergency con di
tions, such as excessive soil moisture 
delaying planting, drough t r esulting in 
poor emergence of the corn or small 
grain crop, or other reasons for late 
planting, a crop will be produced even 
when sorghums are planted as late as 
July 1. Sorghum is generally used as a 
silage crop because it is coarse and 
there is always the danger of prussic 
acid poisoning when pastured. 

There are many forage sorghum va
rieties offered for sale in Minnesota. 
Recent experiment station trials have 
compared th ese varieties and sudan
grass with corn for silage production. 
These trials show that forage sorghum 

Table 1. Forage and protein yields 
of sorghum var ieties* 

1958-1960 St. Paul and Rosemount 

Average for 1958-1nGo 
Type of Oven Protein 

Varieties crop dry forage yielcl 

tons pounds 
per acre per acre 

Nebraska 301 ...... Forage 6.25 765 
Sorghum 

Waconia Orange Forage 5.87 673 
Sorghum 

FS - 1 Forage 5.83 861 
Sorghum 

KX - 145 ......... Forage 5.38 725 
Sorghum 

Minn. hybrid 508 Corn 5.37 784 
s. Almum .... Forage 5.13 627 

Sorghum 
Black Amber ...... Forage 4.50 646 

Sorghum 
Rox Orange ......... Forage 4.26 566 

Sorghum 
Piper -··-······················· Sudang rass 3.68 550 

• Yield at most advanced stage of growth 
thought to be most desirable for silage. 

• Extension A gronomist and Assistant Pro
fessor, D e partment of Agronomy and Plant 
Genetics. 

dry m atter and protein yields are equal 
to, or superior to, the corn hybrid 
studied. Sudangrass has not yielded as 
well as sorghum or corn. Results of 
these trials at St. Paul and Rosemount 
are given in table 1. 

Characteristics of the Sorghum Pla nt 

Forage sorghum, sometimes called 
"sugar cane," or "Sorgo" is grown in 
the Great P lains area from Texas to 
North Dakota. The plant has a large, 
tall, cornlike stem and grows 5 to 10 
feet tall, depending upon variety, mois
ture, and soil fertility. It has a slender, 
juicy, sweet stalk with a large compact 
or bushy seed head. Leaves are long 
and broad, similar to corn. 

Sorghum has an extensive fibrous 
root system. It is drou gh t resistant and 
becomes somewhat dormant during 
drought periods. Growth resumes when 
moisture becomes favorable. The plant 
stays green until the first severe frost 
in the fall. The leaves appear to dry 
more slowly and shatter less easily than 
corn. Sorghum is a warm season crop 
and grows best during the warm season. 
Sorgh um is an annual crop in .Min
nesota. 

Growing Forage Sorghums 

A warm, mellow seedbed is important 
for good seed germination. Sorghums 
are poor competitors with weeds, so 
early working of soil is encouraged to 
provide some weed control. 

Time of planting- Late May to 
August 1. Planting too early results in 
delayed emergence and poor stands. A 
mature crop should not be expected 
from the July-August plantings. How
ever, in emergency situations this may 
mean the difference between a partial 
crop or no crop at all. 

Rate of seeding- When planted in 
40-inch rows, 5 pounds of seed is sug
gested. With good germination and 
emergence this would mean one plant 
every 2 inches. If broadcast seedings 
are made, 15 pounds of seed per acre is 
suggested. 

Fertilization-Sorghums will make a 
good response to commercial fertilizers. 
Sugested applications are at about the 
rate the soil test indicates for corn on 
the same field. 

Weed control-Sorghums are poor 
competitors with weeds. Annual grassy 
weeds can be controlled by using the 
pre-emergence herbicide CDAA (Ran-

dox). Post-emergence application of 
2,4-D amine gives satisfactory control 
of broad-leaved annual weeds. Check 
the herbicide labels for rates of treat
ment. 

Time of harvest- Sorghum should be 
nearly mature when harvested for si
lage. There are several reasons for this: 
1) the yield of dry matter is greater 
from mature sorghum, 2) the silage is 
more palatable, and 3) the plants con
tain less prussic acid. 

Starch, sugar, and fats are manufac
t ured until the plant matures so that 
the total dry weight of the plants may 
increase about 40 percent between first 
heading and maturity. In trials where 
cuttings are taken at different stages 
of maturity, the largest yield of forage 
is obtained when the crop is harvested 
after the seeds are well formed. Also 
the yields of protein, carbohydrate, and 
fat increase as the sorghum plant be
comes more mature. 

The best stage of maturity for sor
ghum to be cut for silage is when the 
seeds have reached the hard dough 
stage. When sorghums are used for 
pasture, begin grazing at 14-18 inches. 
A restricted grazing system will give 
more yield and allow for regrowth. If 
the regrowth freezes, remove the crop 
for silage. 

Prussic Acid 

Forage sorghums contain larger 
amounts of prussic acid (HCN or hydro
cyanic acid) than does sudangrass. The 
HCN content, however, decreases as the 
plant matures and is much below the 
toxic level in the mature plant har
vested for bundle feed or silage when 
the seed is in the hard dough stage. 
Prussic acid is highest in small plants 
or regrowth occurring after drought or 
frost and sorghum therefore should not 
be pastured under these conditions. In 
using as silage or fodder the prussic 
acid content is usually destroyed. 

Feeding Sorghum 

Sorghum forage is nutritious and 
palatable. Oven-dry sorghum forage is 
usually considered as 52 percent total 
digestible nutrients (TDN), compared 
with 60 percent in well-eared corn. The 
protein content of good sorghum silage 
has averaged about the same as corn 
silage. The feeding value of an acre 
of sorghum is about 50 percent higher 

(Continued on page 3) 
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FEEDING AND MANAGING FEEDER PIGS 
R. J, MEADE• 

Feeder pigs may be considered as 
pigs approximately 8-10 weeks of age 
and averaging about 40 pounds. Such 
pigs if thrifty need not be fed or man
aged differently than growing-finishing 
pigs raised by the good propucer. 

· However, a variety of factors operate 
to modify generalities such as the 
above. Some pigs are moved more than 
once between the producer and the 
party who will finish them for market. 
Such movement of the pigs often sub
jects them to stress due to drastic 
changes in environment, drafts while 
in transit, and exposure to disease. In 
other instances the pigs may have to be 
vaccinated for hog cholera immediately 
after movement, or during movement, 
creating a stress condition. When pigs 
must be castrated after they are weaned 
and are larger they are again subjected 
to some stress. 

The cumulative result may be that the 
pig's resistance breaks down so that it 
suffers from secondary infections, par
ticularly enteric disorders. Another con
tributor to lowered resistance is a past 
history of nutritional anemia due to a 
lack of iron during the suckling stage. 

Well grown thrifty feeder pigs will 
usually have been fed a good pig starter 
containing about 18 percent protein 
while nursing the sow and immediately 
prior to sale. Thus, they are accustomed 
to feed and should adapt readily to a 
feeding program with properly formu
lated rations based on ground corn and 
supplement or on combinations of corn, 
oats, and supplement. 

Results of work at the University of 
Minnesota show that growing-finishing 
pigs weighing approximately 40 pounds 
when placed on feeding trials perform 
very well when fed complete rations 
containing 15 or 16 percent protein until 
they weigh 100 pounds and 12 or 13 
percent protein thereafter. In trials of 
this nature, no attempt is made to 
"adjust" the pigs between weaning and 
the time they are placed on test. They 
go directly from the sow onto a variety 
of rations of varying energy and pro
tein content with no harmful results 
due to lack of an adjustment period. 

The protein supplemental feeds used 
in such experiments have been based 
on solvent soybean meal alone; combi
nations of soybean meal and tankage, 
meat and bone scraps, or fish meal; 
and in some instances the use of addi
tional feedstuffs. Supplements have 

• Professor, Department of Animal Hus
bandry. 

been formulated to contain from 38 to 
as high as 46 percent protein. In all 
instances, particular attention has been 
given to supplying adequate calcium, 
phosphorus, salt, and zinc as well as 
other mineral elements. 

Vitamin A has been included in the 
supplement when barley was the en
ergy feed or when corn was not a 
dependable source of the vitamin. Vita
min D has been added when pigs were 
reared indoors and during winter 
months when the pigs would benefit 
very little from exposure to sunshine. 
The B-vitamins, primarily riboflavin, 
niacin, pantothenic acid, and vitamin 
B,, have been added in amounts to cor
rect the deficiencies of these nutrients 
in the basal ingredients of the ration. 

These points are brought out to 
emphasize that when pigs are reared 
under drylot conditions, the cereal 
grains are not supplemented with soy
bean meal alone or with combinations 
of soybean meal and animal or marine 
proteins. In other words, proper atten
tion is given to meeting requirements 
for nutrients other than protein and 
energy. 

Under present day conditions a great 
deal of emphasis is placed on the use 
of complete mixed rations for growing
finishing pigs. It seems wise to point 
out that many experiments have been 
conducted during recent years where 
pigs fed corn and a properly balanced 
supplement free-choice gained just as 
rapidly and efficiently as did pigs fed 
complete rations. 

The results of several recent tests at 
the University of Minnesota have shown 
that pigs fed shelled corn, either whole 
or ground, and a good protein supple
ment free-choice gained as rapidly and 
from 6 to 10 percent more efficiently 
than did pigs fed complete mixed ra
tions. On occasion pigs will overeat 
supplement when it is fed free-choice. 
In such cases it may be necessary to 
grind the corn or to resort to a mixed 
ration. But, the producer who is not so 
specialized that his equipment requires 
the use of complete rations will often 
realize more net profit from his opera
tion if he follows the free-choice feed
ing program. 

Some producers, however, will find it 
both wise and necessary to use a com
plete ration during the early phase of 
the finishing operation with feeder pigs. 
We mentioned earlier that pigs sub
jected to stresses will sometimes scour 
and show enteric disturbances. Some of 
these can be corrected by feeding a 
complete ration containing more than 
the usual levels of 10 to 20 grams of 
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antibiotic per ton. In many instances 
antibiotic levels from 50 to as high as 
100 grams per ton of complete ration 
will be used during the first 10 to 14 
days of the feeding period. 

The operator must be constantly alert 
for a serious disease outbreak that can
not be treated with routine feeding 
practice and should call the veteri
narian servicing his farm for prompt 
treatment of animals in such situations. 

As was pointed out in the beginning 
of this article, not all feeder pigs will 
respond as thrifty pigs finished on the 
farm of origin. If the feeder pigs can be 
kept in thrifty condition, there will be 
fewer feeding and management prob
lems than if the pigs have been sub
jected to many stresses and breakdown 
with disease. 

Forage Sorghum--
(Continued from page 2) 

when fed in the form of silage than 
when fed as fodder, as is shown by 
gains made in feeding experiments. 
Silage made from green, immature sor
ghum is likely to be sour and will not 
keep well. 

Summary 

1. Forage sorghums may be substi
tuted for corn in diverted acres pro
gram or under emergency conditions. 

2. There are several high yielding 
forage sorghums offered for sale in 
Minnesota. 

3. Generally sorghums should be 
planted later than corn to assure good 
stands. 

4. Sorghums, like other grasses, make 
a good response to commercial fertilizer. 

5. When used for silage harvest be
fore frost or when the heads are fully 
developed. 

6. When used for pasture follow usual 
precautions to avoid prussic acid poison
ing when sorghums are frosted or dam
aged by drought. 

Published by the University of Minnesota Ag· 
ricultural Extension Service, Institute of 
Agriculture, St. Paul 1, Minnesota. 

Feed Service Committee- Harold B. Swanson. 
chairman; Willjam Hueg; William Flem
ming; Lester Hanson; Hal Routhe; Curtis 
Overdahl ; and Robert Berg. Maxine Larson, 
editorial assistant for the committee. 
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Hogs Fit on Most Minnesota Farms 
PAUL HASBARGEN and 
KENNETH EGERTSON* 

Hog production is an important farm 
enterprise in Minnesota. Forty-two per
cent of Minnesota farmers reported hog 
sales in 1959. Income from hogs con
tributed approximately 18 percent of 
Minnesota cash farm marketing receipts 
that year. 

In terms of the number of hog pro
duction functions completed on one 
farm, three major production systems 
have evolved on Minnesota farms. 

These are: (1) to farrow, raise, and 
finish pigs on the same farm; (2) to buy 
feeder pigs and finish them to market 
weight; and (3) to produce feeder pigs 
and sell them to someone else for fin
ishing. 

System No. 1 is the most common. 
However, more farmers are becoming 
interested in finishing feeder pigs. Also, 
estimates indicate that about 15 percent 
of total hog marketings in Minnesota 
are a result of the system in which 
farmers raise and sell feeder pigs. 

The relative importance of these 
systems, however, v·aries within the 
state. The data in the table show this 
variation for six areas of Minnesota. 

The percent of hogs sold for slaughter 
purposes is an indication of the im
portance of systems No. 1 and No. 2 
in an area. System No. 3 is shown by 
the percent of all hogs sold from an 
area as feeders. It will be noted that 
going from the southwest to the north
east a larger and larger proportion of 
the hogs are sold as feeder pigs. 

• Extension economists. 

Forage Quality Testing--
(Continued from page 1) 

probably not typical of the situation on 
most .Minnesota dairy farms . In many 
cases the value of the forage is lower 
than the dairyman estimates, and there
fore his concentrate feeding program 
may not be adequate. Production testing 
and forage analysis can go a long way 
to remedy this problem. 

Another interesting example illus
trates that a good dairyman cannot 
substitute forage analysis for careful 
observation of the feeding habits of 
his cows. 

• A Freeborn County dairyman had 
two lots of first crop hay. One was barn 
stored, the other stored in a stack. 
Physical appearance and cow prefer
ence indicated the stacked hay to be of 
lower quality. Chemical analysis showed 

Minnesota hog sales for various 
purposes. by areas • 

Uses 
Area Slaughter Feeder Other 

sw ............... 96 

SE ··············---·-··-········-····--- 95 
we .......................................... 92 
NW .......................................... 65 

EC ·························-········--······ 31 
NE ............................................. 27 

percent of total 
2 
3 
6 

34 
67 
72 

• Estimated from various sources. 

2 
2 
2 
1 
2 
1 

Why do these variations in systems 
occur from one area to the next and 
from one farm to the next? A number 
of reasons could be given, but the three 
most important are: 

1. The amount of feed grain produced. 
2. The supply of labor available for 

livestock enterprises. 
3. The relative profitability of the 

systems on individual farms. 
Feeder pig production generally fits 

best on small farms in deficit grain 
producing areas where labor is plentiful 
relative to feed. The farmer who is 
short on feed and capital generally gets 
the highest net income from the hog 
enterprise by using his labor and lim
ited feed in a feeder pig production 
enterprise. 

A feeder pig fattening enterprise fits 
on large farms in surplus grain pro
ducing areas. The farmer who is long 
on feed but short on labor can usually 
market a large proportion of his grain 
at a higher price through a feeder pig 
fattening enterprise. 

The complete hog program fits on the 
greater proportion of Minnesota farms 

no practical difference between these 
two lots of hay in feeding value. 

The cows sensed a real difference. 
They ate two bales less per day from 
the stack so that additional grain feed
ing was needed. 

Where Do We Go From Here? 
There are still many unanswered 

questions relating to forage quality and 
animal performance. These relation
ships can be established best by a 
sound research program. The three an
alysis methods (chemical analysis, arti
ficial rumen technique, and feeding 
trials should be compared using the 
many variable types of hay and silage 
already found in the pilot study. 

At present, research funds and man
power needed to carry through this 
type of research is not now available 
in Minnesota. However, by doubling the 

where adequate grain supplies are 
available and where there is sufficient 
labor throughout the year. The farmer 
who can pretty well balance his avail
able labor and feed with a complete 
hog program will probably maximize 
his hog enterprise income by using this 
program. 

Regardless of which system is se
lected, certain points are important for 
all producers to keep in mind: 

1. Produce or purchase a quality 
product. Market demand calls for a 
meaty slaughter pig, so a high-quality 
feeder pig should be produced or pur
chased in order to meet this demand. 

2. Produce or purchase a pig with 
good feed conversion characteristics. 

3. Sell or buy at a market that recog
nizes and pays for quality. 

4. Treat the system you select as a 
major enterprise by giving it the man
agement attention it deserves. 

In Conclusion 

Hogs have long been the "mortgage 
lifters" on many Minnesota farms. Now, 
as farm sizes grow, operators of the 
larger farms who find that they no 
longer have time for a complete hog 
program should look at the possibilities 
of a hog fattening enterprise. Also, 
those farmers who have not been in
creasing their acreage should take a 
good look at the possibilities of increas
ing their business volume by marketing 
their limited feed through a feeder 
pig enterprise. 

present project, additional on-the-farm 
information can be obtained. This can 
be used to study further the place of a 
forage analysis program. Findings of 
the present project indicate the need 
of financial support for new research. 

With a limited expansion, only DHIA 
central processing herds will be en
rolled. This work will be concentrated 
in those counties with large enroll
ments in central processing. 

The information obtained in the for
age analysis program will be used to 
develop a coding system for different 
qualities of hay and silage. This coding 
system should result in more reliable 
feeding guides. 

As new information is obtained 
county agricultural agents will be in
formed. You may wish to contact them 
periodically if you are interested in the 
progress of the forage analysis project. 
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AIRSACCULITIS IN TURl{EYS 
B. S. POMEROY• 

Since last-.fall the problem of air
sacculitis in turkeys has been empha
sized by the increased condemnations 
in processed poultry. Beginning October 
1, the Poultry lnspection Service identi
fied condemnations from respiratory in
fections specifically as airsacculitis 
rather than under a broad term of 
septicemia and toxemia or inflamma
tory process. This change helped to pin
point the importance of this problem. 
During October, November, and De
cember 1960, over 15,000,000 chicken 
and turkey carcasses were condemned 
because of airsacculitis in the United 
States. In Minnesota the turkey in
dustry was severely hit. In the month 
of October there was a 500 percent 
increase in total condemnations of 
turkeys. 

Wh at is meant by the term air sac
cu lit is? It is a term used by the Poultry 
Inspection Service to designate infec
tion of the lungs and air sacs, and 
it does not indicate the cause of the 
condition. 

What are some of the known diseases 
that will involve the air sacs and result 
in the condition known as airsacculitis? 
They are 1) infectious sinusitis, 2) 
ornithosis, 3) Newcastle disease, 4) 
aspergillosis, 5) fowl cholera, and 6) 
colibacillosis. There may be other 
agents associated with this condition 
that have not been identified. Future 
research work will tell the complete 
story. 

There are certain of these diseases 
that are egg transmitted. There are 
other diseases that may be transmitted 
at the time of hatching, and still other 
conditions are contacted on the farm. 
Certainly egg transmission is not the 
only way an egg transmitted disease 
may spread from farm to farm. Infec
tious sinusitis is an egg transmitted 
disease. However, it may be introduced 
into a farm by other means. Contami
nated poultry crates, carrier birds, and 
visitors may introduce the infection into 
a healthy flock. 

At the present time, ornithosis is not 
considered an egg-transmitted disease. 
There is evidence that this condition is 
widely distributed in our turkey popu
lation and under rare instances mani
fests itself into an acute infection of 
the air sacs and other visceral organs 
such as the liver and heart. 

• Professor and head, Veterinary Bacteri
ology. 

Newcastle disease has been a prob
lem in this state since 1946. Primarily, 
this disease is not considered to be egg 
transmitted, but on occasions the infec
tion may be introduced into a brooder 
room of a hatchery and be distributed 
from that point. More often, Newcastle 
disease is introduced into a turkey flock 
from carrier birds, contaminated poul
try crates, equipment, and visitors, or 
it may be air borne. 

Aspergillosis, fowl cholera, and coli
form organisms are not considered to be 
egg- transmitted diseases. Aspergillosis 
and coliform organisms may contami
nate the hatcher, and the poults will be 
exposed at the time of hatching. But 
more than likely these infections may 
be picked up on the farm. 

As stated earlier, infectious sinusitis 
is an egg-transmitted disease. It occurs 
in two forms. One form of the disease 
involves the sinuses or upper respira
tory tract. The second form may involve 
the lungs and air sacs. Some birds may 
have the infection involving both the 
upper and lower respiratory tract, or it 
may involve only the sinuses or the 
lungs and air sacs. 

The key to the control of infectious 
sinusitis involves cooperation between 
the breeder flock owner and the hatch
eryman. In addition to recognizing that 
the disease is egg transmitted, it must 
be noted that antibiotics will not com
pletely eliminate the egg transmission 
whether they are injected or used in 
the feed . There is a voluntary unofficial 
program in Minnesota available to re
duce the hazard of infectious sinusitis. 
This program is supported by the Min
nesota Turkey Growers Association and 
participating hatcheries and breeder 
flocks received no official classification. 

Selection pressure on the breeder 
flock is most important. It is recom
mended that breeder flocks be selected 
from flocks that have shown no clinical 
signs of sinusitis and air sac infection 
during the brooding and growing season. 

After the breeder flock has been se
lected from a flock that has a good 
history, the flock may be tested with a 
PPLO antigen (the cause of infectious 
sinusitis is a pleuropneumonia-like or
ganism, PPLO). At present, the plan for 
this coming season is to test a 100 per
cent of the flock at the time it is tested 
for pullorum disease. If reactors to the 
test are found, the birds are submitted 
to the diagnostic laboratory for exami
nation. Final recommendations as to 
whether the flock is kept or marketed 
are based on the examination of the 
lungs and air sacs and recovery of the 
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PPLO from the tissues. If the hatchery
men and breeder flock owners select 
their supply flocks on this basis, they 
have applied all the facts that are avail
able in determining if a flock is infected 
or free. The infected flock must be 
eliminated. There can be no compro
mise. 

Can the diseases that are associated 
with airsacculitis be prevented by a 
vaccination program? 

There is no vaccine available for 
infectious sinusitis, however, certain 
antibiotics such as streptomycin, tetra
cyclines, and erythromycin are effective 
in treating individual birds. Also, a 
potentiated feeding program has value 
in reducing the severity of the disease. 
There is no vaccine available for orni
thosis, but certain antibiotics such as 
tetracyclines and erythromycin are 
highly satisfactory in treating this dis
ease. There is a highly effective vacci
nation program available for Newcastle 
disease. 

Aspergillosis is not susceptible to the 
various drugs and may be prevented by 
adhering to a strict sanitation program. 
Recent developments indicate that an 
effective vaccine has been developed 
for fowl cholera. Probably the most 
common organism that is associated 
with airsacculitis as a secondary in
vader is E. coLi. This organism is usually 
responsible for the death losses that 
may occur in an outbreak of infectious 
sinusitis. Undoubtedly future research 
work will find new agents associated 
with airsacculitis. Condemnations from 
airsacculitis will decrease if everyone 
does a better job of housekeeping-the 
breeder flock owner, hatcheryman, and 
grower. The feed industry is in a posi
tion to encourage a better job by the 
turkey industry. 

Branch Experiment Station 
Field Days 

Following is a list of the dates set 
for Experiment Station Field Days and 
other events. 
July 8-Lamberton, Southwest Field 

Day 
July 11-Rosemount, Agricultural Field 

Day 
July 12-Waseca, Southern Field Day 
Juiy 13-Morris, West Central Field 

Day 
July 18-Crookston, Northwest Field 

Day 
July 20-Grand Rapids, North Central 

Field Day 
July 21-Duluth, Northeast Field Day 
November 21-St. Paul, Varietal Rec

ommendation Conference 
February 13-14, 1962--St. Paul, Crops 

and Soils Planning Conference 
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DO OUR SOILS 
NEED TRACE 
ELEMENTS? 

J. M. MACGREGOR• 

Do Minnesota soils need trace ele
ments? 

Actually the instances of a proven 
need for adding trace elements-boron, 
copper, molybdenum, zinc, iron, man
ganese, or chlorine-to Minnesota soils 
have been comparatively few. 

Our suggestion is that farmers ex
periment on small field areas to de
termine whether or not such nutrient 
elements are desirable. However, weath
er conditions durii"1g each growing sea
son may greatly affect results obtained 
in such experiments. 

It isn't possible for the University of 
Minnesota Agricultural Experiment 
Station to locate experiments or to test 
soils on every field in all parts of the 
state-and soil nutrient needs vary 
widely, even within each field. There
fore, it is impossible to make definite 
statements on the exact nutrient 1,1eeds 
of each soil for each crop grown, and 
only generalizations are justified. 

Here's a review of some of the known 
facts about each of the trace elements: 

Boron- Sprays have been beneficial 
on rutabagas grown in Pine County for 
at least 30 years. While isolated alfalfa 
plants in several locations of the state 
have indicated possible boron deficiency, 
it was not until 1960 that considerable 
areas of alfalfa in Aitkin, Mille Lacs, 
and Kanabec Counties began to show 
some boron deficiency symptoms. 

A wet spring followed by a dry sum
mer was especially favorable for this 
development in 1960. Transverse (cross
wise) cracking of celery stems growing 
on some peat soils-characteristic of 
boron deficiency-has been observed oc
casionally. 

On most Minnesota soils, however, 
applying boron has been of little ad
vantage in crop production. 

Copper has not been noticeably bene
ficial to crops on Minnesota soils. 

Molybdenum. used in limited field or 
greenhouse experiments on alfalfa has 
failed to produce beneficial growth ef
fects. 

Zinc- Treatments on corn, oats, al
falfa, and some horticultural crops have 
shown no noticeable effect on plant 
growth. 

Iron deficiency is frequently observed 
in late June on some varieties of soy-

' Professor, Department of Soils. 
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beans and on flax growing in spotted 
areas of high lime soils in western Min
nesota. Many horticultural species and 
trees and shrubs are also affected with 
this yellowing (chlorosis) of the foliage. 
This may be corrected with repeated 
dilute iron sulfate sprays. The applica
tion of some forms of chelated iron to 
the soil adjacent to the affected plant 
roots has also been highly effective. 

Manganese deficiency has been re
ported in one experiment with onions 
growing on peat soils near Hollandale 
in Freeborn County. 

Chlorine-No deficiency of this ele
ment has been reported, and it is added 
as a constituent of most potash fertilizer 
sold in Minnesota. 

• • • 
Restricting Researct? 

Restricting "production" research in 
the plant sciences to combat farm sur
pluses would be disastrous to both 
farmers and nonfarmers, says W. M. 
Myers, head of the Department of 
Agronomy and Plant Genetics. 

The attitude that research is responsi
ble for over-production and depressed 
farm prices is a "doctrine of ineffi
ciency." To restrict further advances in 
agricultural technology by shutting off 
research is just as logical as preventing 
farmers from using improved seeds, fer
tilizers, insecticides, and machinery. 

Plant science research has three major 
objectives: 

1. Reducing the cost of production 
per unit of product. This may mean 
more production per acre, lower seed
ing rates, more certain stand establish
ment, adaptation to mechanical harvest
ing, less expensive weed control, and 
other advances. 

2. Increased reliability of production 
by reducing crop losses by such things 
as winterkilling, drought, diseases, etc. 

3. Improving market prices by better 
quality. 
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Recent Publications 

Some of the recent publications issued 
by the University of Minnesota are of 
interest to the feed, seed, and fertilizer 
industry. You may obtain copies from 
your local county agent or by writing 
to the Bulletin Room, Intsitute of Agri
culture, University of Minnesota, St. 
Paull. 

Tech. Bul. 238. PoLicies for Expanding 
the D emand for Farm Food Products in 
the United States. Martin Abel and 
Willard Cochrane. 

Misc. Rpt. 20 (Revised). Maturity 
Ratings for Corn Hybrids in Minnesota . 

Misc. Rpt. 24 (Revised). Varietal 
Trial.s of Farm Crops. 

Misc. Rpt. 28 (Revised). 1960 Hybrid 
Corn Performance Trials. 

Misc. Rpt. 45. Minnesota's People 
and Farms, 1950-60. Lee Taylor and 
Glenn Nelson. 

Sta. Bul. 452. Beef From Grasslands. 
Paul Burson, A. L . Harvey, and A. R. 
Schmid. 

Sta. Misc. A Half Century of Seed 
Testing-A History of the M innesota 
Seed Laboratory. D. W. Frear. 

Ext. F. 154 (Revised) . Vegetable Va
rieties for Minnesota, 1961. 0 . C. Turn
quist. 

1961 Commercial Fruit Spray Guide. 

1961 Commercial Vegetable Spray 
Guide. 

Ent. Fact Sheet No. 14. ControlLing 
Corn Rootworms. John Lofgren. 

Ext. F . 212. Weed Control in Field 
Crops. R. Behrens, W. F. Hueg, Jr., H. J . 
Otto, and R. G. Robinson. 

Ext. P. 194 (Revised). 1961 Crop P?·o
duction Guide. Extension agronomists 
and soils specialists. 

AGRICULTURAL EXTENSION 
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PENALTY FOR PRIVATE 
USE TO AVOID PAYMENT 
OF POSTAGE, $300 UNIVERSITY OF MIN

NESOTA, INSTITUTE 
OF AGRICULTURE, 
ST. PAUL 1, MINN. 

Cooperative Extension 
Work in Agriculture 
and Home Economics, 
University of Minne
sota, Agricultural Ex
tension Service and 
United States Depart
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sion Acts of May 8 and 
June 30, 1914. 
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