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I m p;c;vi n g livestock'l h rough Breeding 
C. J. Christians* 

With the U.S. population increasing and production costs continually 
rising, livestockmen need to produce high quality products more effi
ciently than in the past. Improvement through breeding is the challenge 
to the purebred breeder. In accept ing this challenge, he must satisfy 
demands of all segments of the industry . 

BEEF IMPROVEMENT 

The commercial beef producer needs 
cows w ith long, productive lifes; he 
wants a h igh percent calf crop of heavy, 
high-grading calves. The feeder desires 
r apid and efficient feedlot gains. The 
packer and retailer are interested in 
the maximum amount of high quality 
edible beef. And th e consumer demands 
that this edible portion be tender, fla
vorful, and juicy. 

Because t he rate of genetic improve
ment in beef cattle is relatively slow, 
the purebred br eeder can achieve th ese 
goals only with a long range breeding 
program. He must be concerned with 
genetic traits of economic importance 
such as fertil ity, m othering ability, 
growth rate, efficiency of feed use, car
cass merit, and longevity. 

During th e past 10 years, various 
state and national organizations initi
ated beef improvement programs. These 
programs are based on th e long ap
proved practices of selecting top bulls 
and mating them to the best cows 
available. But without adequate and 
accurate records, super ior animals can
not be identified. 

Because few Minnesota breeders 
were participating in national pro
grams, the Minnesota Beef Improve
ment P rogram was initiated in the 
spring of 1965. The response by breed
ers was excellent; 52 herds with 2,540 
cows were enrolled during the 1st year. 
Forty-two breeders of these herds pro-
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vided adequate identification for evalu
ating 1,838 calves for weight and con
formation. In 1966, par ticipation tripled 
with 124 h erds in the program (see 
figu re 1). Table 1 presents the average 
performance of the beef herds evalu
ated. 

Table 1. Minnesota Beef Improvement 
Program summary, 1965 and 1966 

Ave rage 
205 da y 
weaning Averag e 

Number Numbe r weigh t weaning 
Yea r of herds of calves (pounds) grade* 

1966 ............ 124 
1965 42 

4,113 
1,838 

416 
419 

12.9 
12.9 

• Grade: 13 =average choice; 12 = low choice. 

Figure 1. Locations of herds enrolle d in the 
Minnesota Beef Improvement Program, 1966. 
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The Minnesota program emphasizes 
several traits of major economic value. 
The necessary records each beef pro
du cer must keep are : 

1. Birth Record-The birth date is 
needed to determine growth rate at 
weaning time. Adequate identification 
of the calf, cow, and sire is essential. 
Cattle may be identified with hide 
brand numbers, horn brands, ear tat
toos, ear tags, or neck chains. 

2. Weaning Record- The weaning 
weight or gain per day from birth indi
cates the individual's potential to gain 
rapidly and efficiently; it also reflects 
the dam's milking ability. Conforma
tion score at weaning is a measure of 
carcass desirability and structural 
soundness of the animal. Slow gaining, 
low grading calves should be eliminated 
as replacements; poor producing cows 
and bulls should be culled. 

3. Yearlin g Records-The yearling 
conformation score usually indicates 
carcass desirability more accurately 
than does the weaning score. Yearling 
weight, a measure of growth rate, can 
indicate efficiency of gain. Carcass in 
formation on progeny should supple
ment the yearling data in evaluation of 
the sire. 

4. Repr oduct ive P erformance and 
Longevity Record - Progeny records 
kept during the productive life of cows 
and bulls provide information on repro
duction rate and calving intervals. Se
lection of replacement heifers and herd 
sires should be made from cows with 
high reproduction records. 

How Much Progress To Expect 

The amount of genetic improvement 
made in a well-planned breeding pro
gram depends on: (1) heritability, (2) 
selection differential, (3) genetic associa
tion, and (4) generation interval. 

(Continued on page 2) 



Page Two MINNESOTA FEED SERVICE Spring-Summer 1967 

Table 2 . Bee f cattle heritability e stimates in the improvement program can help 
the breeder to: 

Leve l of 
he rita
bi li ty Characteristic 

Avera ge 
percent 

Hig h ............... Dressing percent 70 

Rib eye area ...... ....................................... 69 

Tenderness 60 

Medium ... . Feed lot gain ............................................. 45 
Efficiency of ga in ........ 

Cow motheri ng ab il ity ... .............. . 

Birth weig ht ........................ . 

40 

40 

40 

Pa sture ga in ............................................. 30 

Weaning weigh t ....... ............................ 30 

Cancer eye susceptibil ity ...... 30 

Weaning co nforma ti o n ................... 25 

Low .............. Ca lvi ng interval {rep rod uctive 
efficiency) ........................ 10 

Heritability is the portion of the 
average superiority of selected parents 
that they pass on to their offspring. It 
is an estimate of the proportion of the 
total variation in animals that is due 
to heredity. The average estimated heri
tabilities for some economically impor
tant traits are given in table 2. For 
example, cow reproduction efficiency 
has a low level of heritability, so im
provement of this trait by selection is 
very slow. But selection for measures 
of carcass merit, the most highly heri
table traits, results in relatively rapid 
changes. 

Selection differential is the difference 
between the selected individuals and 
the average of all the animals in their 
herd. It is influenced by the proportion 
of the total number of animals selected, 
the number of traits selected for, and 
the variation present in the initial pop
ulation. Selection differentials with high 
values usually can be obtained in sire 
selection because a relatively low pro
portion of males are chosen for breeding 
purposes. Only major, economically im
portant trai ts should be included in the 
selection program. 

Genetic association may exist be
tween two or more traits. Therefore, 
if selection is practiced for one trait, 
associated traits could improve auto
matically. 

Generation interval is about 5 years 
in most beef herds. The generation in
terval can be shortened and yearly 
progress increased by replacing breed
ing stock that do not breed regularly 
or develop rapidly enough to calve at 
2 years of age. 

How To Use Recor ds 

The records obtained on each animal 

e Decide which cows to cull. 

• Evaluate sires. 

o Select replacement heifers. 

• Attract prospective buyers inter
ested in improving their herds. 

For example, actual records obtained 
on four sires in one farmer's herd 
showed the following differences (each 
sire sired about 30 calves). The top bull 
sired calves weighing an average of 
575 pounds at 205 days and grading 
average choice. The average weight of 
the lowest sire's progeny was 404 pounds 
at 205 days; they graded choice. At 
30¢ per pound live weight, this differ
ence equals $51.30 per calf. If we pro
ject this situation over 3 years, with 33 
cows being bred to each bull per year 
and assuming a 90-percent calf crop, 
the top sire would produce a $4,571 
greater return than the other sire. 

SWINE IMPROVEMENT 

Many Minnesota pork producers are 
actively involved in the Minnesota 
Swine Improvement Program (see fig
ure 2). The program mainly is con
ducted at the Minnesota Swine Evalua
tion Stations in Austin and New Ulm. 
General testing procedures were dis
cussed in the spring 1963 issue of Min
nesota Feed Se1·vice. 

As shown in table 3, considerable 
progress has been made in numbers 
and quality of pigs evaluated at the 
stations. The fact that 347 more market 
pigs were tested in the spring of 1966 
than in 1958 indicates that breeders are 
beginning to reaJjze the value of per
formance records. 

Figu re 2 . Locations o f herd s e nr olle d in the 
Minneso tll Swine Improveme nt Prog ram, 

1966. 

During the 1958-66 period, the growth 
rate d.id not change, but age at 200 
pounds was reduced because pigs 
weighed more per day of age when 
they were starte:i on test. Feed conver
sion efficiency improved slightly and 
the loin eye area of carcasses increased 
0.58 square inches. Although backfat 
thickness did not change appreciably, 
the percent of ham and loin increased 
5.2 percent. 

Data from the evaluation stations 
show that swin e improvement can be 
made through a strong selection pro
gram. However, only a few pigs can be 
evaluated from each herd, and they may 
not be representative of the entire herd. 
Therefore, a sound on-the-farm testing 
program must supplement data ob
tained at the central station. Improve
ment depends on how each breeder 
utilizes h.is records when selecting par
ents for the next generation. 11 

Ta b le 3. Cha n g e s in production and carcass meas u rement s of tested pigs, 1958-66 

Production measurements 

Average Age at 200 Feed efficiency, 
Spring 
sea son 

1958 ...... 

Number 
of pigs 

113 

1962 ......................... ..... 450 

1966 ...... .............. .. .... .... . . 460 

Spring 
season 

1958 

1962 

1966 

Length 
(inches) 

... 29.3 

29.8 

29.7 

daily gain pounds pounds feed per 
(pounds) (days) 100 pounds gain 

1.85 152 303 

1.87 150 305 

1.85 146 292 

Carcass measurements 

Percent ham 
Backfat Loin eye area and loin 
{i nches) (square inches) (live weight basis) 

1.54 3.52 22.8 

1.58 3.94 25.2 

1.48 4.10 28.0 
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alfalfa dehydration for rural industrialization 
D. C. Dahl and P. S. Ste lmaschuk* 

PossibiLities foT new OT expanded in
dust?·ial activity in 1-ural areas have 
1·eceived inc1·eased attention in Minne
sota and other agTicultuml states. This 
article b?-iefiy reviews economic con
sidemtions that dete1·mine the feasibil
ity of alfalfa dehydmtion as an indus
t?·ial potential foT Minnesota communi
ties. 

The successful development and lo
cation of any manufacturing operation 
det:end upon continuing sales outlets 
for its product at prices that, on the 
average, exceed its total per unit opeT
ating costs. These per unit costs include 
procurement, processing, and distribu
tion charges incur r ed by the fi rm . When 
procurement costs are high, manufac
turers tend to locate near th e sources 
of their primary raw materials. This 
situation is true for facilities that de
hydrate alfalfa for animal meal or pel
let rations . 

Sales Outlets 

Most alfalfa meal and pellets are sold 
directly or indirectly to U.S. feed manu
facturers. These m an ufact urers combine 
the alfalfa product with feed grains and 
other supplements into "formula" feeds, 
primarily for sales to hog and poultry 
producers. Alfalfa meal and pellets also 
can be used separ ately or in mixtures 
for cattle and sheep. When the alfalfa 
product is used as a single feed , how
ever, its nutrient cost is high relative 
to other grains or mixes. It is frequently 
included in feed rations because of its 
high vitamin A and protein content 
that, w ith other elements, stimulates 
animal growth. 

Approximately 60 percent of U.S. 
processed alfalfa is sold eventu ally to 
domestic feed manufacturers. Another 
30 percent is sold to feedlot operators. 
The remaining 10 percent enters into 
international trade as alfalfa meal. 

Domestically, alfalfa dehydrators sell 
directly to local feed manufacturers 
and, through commissionmen and brok
ers, to feed manufacturers at more dis
tant U.S. locations. Alfalfa meal is 
traded on the Minneapolis Grain Ex
change. Although brokers and commis
sionmen also direct sales of processed 
alfalfa to U.S. feedlots, the dehydrator 
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makes most feedlot sales himself. With 
90 percent of alfalfa meal sales depend
ant upon feedlot and feed manufactur
ing activity, opportunities for increased 
volumes are determined largely by 
prospects for continued mixed feed 
sales and feedlot growth. 

International sales of alfalfa meal are 
dominated by the imports of Japan. In 
1965, nearly 90 percent of U.S. com
mercial exports of alfalfa meal was pur
chased by Japanese interests. Another 
8 percent was sold to the Netherlands 
and Belgium. 

Prices 

Alfalfa meal prices fluctuated mark
edly over the past decade (figure 1). 
Price variations appear to be correlated 
with varied supply responses to a stead
ily increasing demand for the product. 
Alfalfa dehydration operations "flooded 
the market" with alfalfa meal in 1959-
60 and again in 1963-65. Stable demand 
increases encouraged prices back up to 
a 10-year average of just over $50 per 
ton. 

Seasonal price variations were not as 
great as annual changes. A 15- to 20-
percent deviation from annual prices is 
the rule. From October to late April, 
prices are h ighest; from April to Octo
ber, prices are lowest. 

Price differences exist between al
falfa meal or pellets that are dehy
drated artificially and alfalfa processed 
naturally by "sun-curing." The prices 
presented above are for ar tificially de
hydrated alfalfa meal. Sun-cured al
falfa meal us ually contains less usable 
protein and is discounted from $10 to 
$15 from these prices. However, annual 
and seasonal price variations have been 
similar to those for artificially dehy
drated alfalfa meal. 

Operating Co;;:ls 

Alfalfa for artificial dehydrating 
operations commonly is produced under 
written contract between the dehy
drator and the farmer. This arrange
ment permits harvesting (and, thus, 
product) control by the dehydrator. The 
dehydrator normally absorbs the cost 
of harvesting and hauling and pays 
producers on the basis of quality of the 
alfalfa cut. There are nine such opera
tions in Minnesota (see figure 2). 
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Figure 1. Moving average wholesale pri~e 
of alfalfa m eal dehydrated 17 p e rce nt, 

Minne apo lis, 1958-66. 
Source : Feed Market News. Oct. 1962 and Oct. 

1966. 

Figure 2 . Hay importing and exporting 
counties (based on 1957-63 averages) and 
lo~ation of alfalfa d e hydration plants, 

Minnesota, 1967. 

So urce: USD A. Hay in the United States. Stat. 
Bull. 349. ERS. 1964. 

Sun-cured alfalfa dehydration opera
tions exi3t at four locations in Minne
sota. These dehydrators accept plant
delivered alfalfa hay for processing. 
Because harvesting and hauling costs 
are absorbed by the producer, these 
dehydrators pay farmers higher prices 
per ton than do artificial dehydrating 
operators. Without harvesting control, 
however, the quality of the hay re
ceived is lower and the processed al
falfa product must be sold at discounted 
prices. 

The cost of processing alfalfa is lower 
for "sun-curing" than for artificial oper
ations. The major cost-saving feature 
is 1 he lack of the large "drying drums" 
found in the artificial curing operation. 
Pelletizing machinery is common to 
bJth types. Cost estimates for "sun
cure" operations range from $30 per ton 
in a 10,000 ton annual volume plant 
to $35 per ton in a 5,000 ton plant. 

Most sales made are F.O.B. to the 
feed manufacturer, the feedlot, or the 
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port of embarcation for international 
sales. Thus, transportation and han
dling costs must be added to the proces
sing costs listed above. 

Conclusions 

Past trends suggest a continued in
crease in the sales of processed alfalfa. 
The lower per unit costs of sun-cured 
alfalfa products now permit price com
petition with feed mixes on a nutrient 
cost basis. 

While sales prospects for alfalfa meal 
and pellets are encouraging, economic 
development planners in rural areas 
must carefully study possible sales out
lets, price patterns and arrangements, 
and procurement, processing, and dis
tribution costs before developing an 
alfalfa dehydration operation for their 
community. • 

Open Doors to Learning 
Open Doors to Learning , a newly 

published booklet of the Agricultural 
Extension Service, lists many classes, 
workshops, clinics, and seminars being 
held throughout Minnesota. Readers of 
Minnesota Feed Se1·vice might find the 
following programs of particular value: 

CROPS AND SOILS WORKSHOPS 

RETAIL DEALERS' CONFERENCES 

SoiL AND FERTILIZER SHORT CouRsEs 

GARDEN STORE OPERATORS' SHORT 

CouRSES 

WORKSHOPS ON CONTROL OF INSECTS 

PLANT DISEASES, AND WEEDS ' 

AGRICULTURAL CHEMICALS WORKSHOPS 

PEST CONTROL SHORT COURSES 

BEEF MANAGEMENT AND NUTRITION 

SCHOOLS 

BEEF FEEDLOT TOURS AND 1 -DAY BEEF 

CATTLE FEEDERS' MEETINGS 

DAIRY SEMINARS 

SwiNE ScHOOLS 

GRAIN MARKETING AND UTILIZATION 

SEMINARS 

COMMUNITY RESOURCE DEVELOPMENT 

SEMINARS 

INDUSTRIAL LOCATION SEMINARS 

COMMUNICATIONS SEMINARS 

Dates and locations of many courses 
will be scheduled only after sufficient 
interest develops. To express your in
terest in the various subjects, complete 
the forms at the back of the booklet 
and mail them to your county extension 
office. Ask your county agent for the 
booklet and for information about spe
cific educational programs in your area. 
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Dairy Records I 

1n DHIA 
Ralph W. Wayne* 

The Minnesota DHIA program was 
started by a group of Freeborn County 
dairymen through the leadership of 
Th eo Sexauer, a vocational agriculture 
teacher. Since its beginning on Decem
ber 1, 1910, DHIA has grown until it 
now covers all but three counties. At 
present, 5,965 members with 186,831 
cows are enrolled. While this latter 
number represents only 16.1 percent of 
all dairy cows in Minnesota it is three 
times the enrollment of 10 ;ears ago. 

DHIA is a self-supporting program. 
Cooperating dairymen invest over $1 
million annually for the service. There 
are 184 Minnesota dairymen who have 
had their herds on continuous test for 
20 years or more. The 85 incorporated 
DHIA associations employ 206 super
visors or testers, including 34 women. 

DH IA offers two types of testing pro
grams. In the standard program the 
s~pervisor comes to the farm at miiking 
time 1 day a month ; he weighs and 
samples milk from each cow both night 
an d morning. He also weighs the feed 
fed and collects such information as 
quality of feed fed, price of feed and 
price of milk sold. Records fraU: this 
program can be used for publicity for 
proving sires, and for management' and 
inheritance studies. 

In the owner-sampler program, the 
herd owner himself weighs and samples 
the m ilk from each cow. He reports this 
information together with the other 
data. Since the owner and not the su
pervisor gathers and reports this infor
mation, owner-sampler records are pri
vate r ecords. Although they serve the 
same purpose for the herd owner as do 
standard DHIA records, they are not 
used for publicity nor for the proved 
sire program. 

In both programs, the basic data are 
listed on a barn sheet or report form 
and mailed for auditing to the dairy 
extension office of the University of 
Minnesota. If data are missing or con
flicting, the report is held while the 
supervisor is asked to supply the need
ed material. After reports clear the 
audit section, they are transmitted to 
the computer center. 

The final result is a detailed printed 
report that is mailed each month to the 
DHIA member. This report gives cur
rent and cumulative information on 
each cow as well as on the herd as a 

• Professor and extension dairyman. De
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whole. For each cow, it lists the return 
over feed cost per day, daily and 
monthly production, the amount of 
grain fed, and a recommended feed 
amount for the coming month. The 
quality of hay and silage is considered 
when working out the amount of grain 
needed to balance each cow's require
ments according to her production and 
body weight. Data since the last fresh
ening also are cumulated to date in
cluding production and net ret~rns. 
Calving due dates are listed, as are in 
dications of the time to breed and to 
dry off each cow. 

The information also is summarized 
for the entire herd. The yearly herd 
average for all factors, based on the 
preceding 12 months, is recalculated 
each month. So information is as recent 
as possible and gives a quick pictw·e of 
the trends taking place in the dairy 
herd. 

Benefits of the DHIA program are 
shown by the improvements in the en
rolled herds. In 1966, DHIA herds av
eraged 11,887 pounds of milk and 446 
pounds of butterfat as compared to 
8,750 and 306, respectively, for all dairy 
cows in the state. Each DHIA cow re
turned to her owner an average of $203 
during the year for labor as compared 
to $89 for the average Minnesota cow. 
The average production per cow in 
DHIA in 1929 was 292 pounds of butter
fat. That average level was not reached 
by all dairy cows in the state until 1964 
35 years later. ' 

According to a survey of records in 
Yellow Medicine County, average but
terfat production in DHIA herds in
creased by 90 pounds per cow over 10 
years. After extra feed costs were de
ducted, a greater net labor return of $57 
was realized per year per cow due to 
this increased production. Most of this 
improvement was due to the use of 
DHIA records which cost $6.50 per cow. 
A $57 return on a $6.50 investment is 
high interest. 

Today, nearly one-half of the dairy 
cattle in the state are bred artificially 
to sires owned by artificial breeding 
organizations. Each proved sire, to 
which over 100,000 cows may be bred, 
is proved and located through DHIA 
records. Therefore, all dairymen using 
this service are benefitting from the 
DHIA program. 

The DHIA record is a complete record 
of costs, net returns, utilization of labor, 
and feeding. The dairyman needs this 
information when culling, feeding, 
breeding, and making management de
cisions. The dairy farm is a highly spe
cialized business that must be operated 
as efficiently as possible. • 
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Corn Silage for Dairy Rations 
J. D. Danker* 

A Unique Feed 

Corn silage is unique among dairy 
cattle feeds because it is a natural com
bination of roughage (low energy feed 
from stalks and leaves) and concen
trates (high energy feed from grain). 
Most feeds used are one or the other. 
At the usual time of harvest with the 
usual corn plant, over one-half of the 
dry matter and about three-fourths of 
the protein and energy are in the ear. 
So when 30 pounds of silage of the 
usual composition are fed, the silage 
contains 3-4 pounds of dry grain. 

Corn silage is the most important 
silage material used on dairy farms 
throughout the United States. Several 
reasons, some interrelated, account for 
this great popularity. 

• It is the most economical source 
of energy for feeding. 

• Its production and use can be 
highly mechanized. 

• The dry matter contains a high 
concentration of energy. 

• It is adapted to a large variety of 
soil and climatic conditions. 

• A large tonnage can be raised per 
acre. 

• It is a highly palatable feed . 

• Storage cost is low. 

Corn Silages Vary 

Due to several factors, corn silage can 
vary considerably in composition and/ 
or quality as a cattle feed. 

Variety or hybrid used-While some 
corn varieties produce mainly leaves 
and stalks, others produce much grain. 
Since the primary problem when feed
ing high producing cows is supplying 
energy, silages with heavy grain con
tent are favored . Although such silages 
are not essential in some situations 
they always can be used to advantage: 

Planting conditions-Such factors as 
natural fertility of soil, applications of 
fertilizer, plant density, temperature, 
and moisture affect the corn silage. If 
labor, machinery, and other economic 
resources are to be used efficiently, the 
soil fertility level should be high to 

• Professor, Department of Animal Science. 

ensure a heavy yield. Plant density in
teracts with other factors, but a high 
grain yield is desired rather than a high 
forage yield. If planting density gets 
too high, forage yield will displace 
grain yield. While dry matter tonnage 
may be higher with high density plant
ing, the energy content may be lower. 

Cultivation-To ensure good growing 
conditions, fields containing corn for 
silage must be kept as weed free and 
insect free as possible. 

Harvesting-Many factors such as 
maturity, frost, and drought must be 
considered. As the corn plant matures 
its energy content increases. Yield als~ 
increases rather rapidly right up to full 
maturity. Therefore, corn generally 
should be harvested when at full dent 
stage. Moisture conditions usually are 
favorable at that time, allowing for 
maxi..n:um storage of dry matter per 
cubic foot of silo space. 

The moisture content should be be
tween 60 and 65 percent. If the corn is 
drier than this level, special attention 
must be paid to fine chopping to pre
vent mold. If the moisture content goes 
much above 75 percent, a sour silage 
develops. Such material erodes the con
crete in silos and seepage losses are 
serious. 

Whenever it is apparent that no 
further development will occur, drough
ty corn can be harvested and ensiled. 
Such material might contain toxic 
amounts of nitrate. Although nitrates 
decr~ase during the ensiling process, 
cautwn should be taken when feeding 
corn silage from corn fodder stunted by 
drought or freezing before it was fully 
matured. 

Method of harvesting-The height of 
cut, detasselling, and fineness of chop 
are all important factors. While it is 
possible to increase energy content of 
the silage by eliminating portions of 
the stalk and tassel, this method is not 
popular. Usually, the finer the chop the 
better is the quality of the resulting 
silage. And the drier the silage is at 
harvest, the more important fine chop
ping becomes. Fine chopping improves 
both storage efficiency and feeding 
qualities. 

Additives-Corn silage can be of ex
cellent quality without any silage addi
tive. Nevertheless, certain additives can 
be beneficial. Water generally should 
be added at the blower to ensure that 
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the moisture content of the silage re
mains above 50 percent. Urea, at the 
rate of 10 pounds per ton of the material 
going into the silo, can increase the 
silage's protein equivalent. 

Sodium metabisulfite, 8 pounds per 
ton, reduces danger from toxic nitrate 
oxide gasses. These gasses can kill ani
mals and people when the material 
ensiled is high in nitrate. Adequate 
ventilation around the base of the silo 
or in the silo itself can prevent dangers 
from such gas. 

Feeding-The interaction of tempera
ture and rate of feeding greatly aff cts 
silage quality . If the temperature is 
above 50• F . and the rate of feeding is 
too slow, spoilage can result and the 
cattle will not like the silage. 

Using Corn Silage 

Many dairy farmers successfully use 
corn silage as their only source of 
roughage. As with any source of rough
age, the concentrate portion of the ra
tion must contain supplements to cor
rect or make up its deficiencies. 

Corn silage is quite low in calcium 
moderately low in phosphorus, and de~ 
ficient in protein for high producing 
cattle. For example, a dairy cow pro
ducing 70 pounds of milk daily with 
3.5-percent milk fat requires 31 pounds 
TDN, 4.4 pounds digestible protein, 
100 grams calcium, and 80 grams phos
phorus. To supply the energy needed 
requires 170 pounds of good quality 
silage--an unreasonable amount for 
most cows to consume. If 100 pounds 
silage per cow per day are fed, the 
concentrate portion of the ration must 
contain 13 pounds TDN, 3.2 pounds pro
tein, 55 grams calcium, and 45 grams 
phosphorus in order to balance needs 
for the cow to produce 70 pounds of 
milk daily. • 
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Recent Publications 
This new feature in Minnesota Feed 
Service lists some recent publications 
of the Agricultural Extension Service 
and Agricultural Experiment Station of 
interest to people in the feed, seed, and 
fertilizer industry. Single copies of up 
to 10 different publications are avail
able free from your County Extension 
Office or the Bulletin Room, Institute 
of Agriculture, University of Minnesota, 
St. Paul, Minnesota 55101. 

New Publications 
Pasture Renovation. Agronomy Fact 

Sheet 18. J . R. Justin. Tells how to 
renovate a pasture so it can be an in
expensive feed source for livestock. 

Establishing Small-Seeded Forages. 
Agronomy Fact Sheet 19. J. R. Justin. 
Gives information on how to avoid 
costly failures when establishing small
seeded forages. 

Tu1·key Rations. Special Report 25. 
Paul E. Waibel, Kenneth E. Dunkelgod, 
Elton L. Johnson, and Robert W. Berg. 
Discusses ration formulations for fryer
roaster, market, and breeder turkeys. 
Contains complete rations for starting, 
growing, and breeding turkeys. Also 
includes supplement and concentrate 
feeding programs designed specifically 
for use with local grains. 

Revised Publications 
How About Oats f07· Silage? Agron

omy Fact Sheet 3. J. R. Justin. Gives 
recommendations for growing oats for 
silage; tells about variety selection, fer
tilization, and harvesting. 

Sorghum-Sudangrass Hybrids. 
Agronomy Fact Sheet 15. A. R. Schmid 
and J. R. Justin. Gives information on 
the growth requirements and uses of 
sorghum-sudangrass hybrids. 

Cultural and Chemical Weed Contml 
in Field Crops. Extension Folder 212. 
R. Behrens, G. R. Miller, J. R. Justin, 
H. J. Otto, R. G. Robinson, 0. R. Strand, 
and R. N. Andersen. Summarizes re
search on using herbicide chemicals to 
control weeds. 

Cmp Pmducti on Guide for Minnesota. 
Extension Pamphlet 194. Harley J. Otto, 
Gerald R. Miller, Curtis J. Overdahl, 
Lowell D. Hanson, and James R. Justin. 
Gives r ecommendations on varieties, 
seeding rates, dates of seeding, weed 
control, and fertilizer needs. 

The Sunflower Crop in Minnesota. 
Extension Bulletin 299. R. G. Robinson, 
F. K . Johnson, and ·0. C. Seine. Gives 
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up-dated information on the adaptation, 
production, harvesting, and uses of sun
flowers. 

Pest Control Guide for Commercial 
Fruit Growers. Special Report 6. 0 . C. 
Turnquist, J. A. Lofgren, and H. G. 
Johnson. Gives information on the con
trol of insects, diseases, and weeds in 
commercially produced fruit. 

sion specialists in entomology, soils, 
agronomy, and plant pathology. Pre
sents up-to-date information on agri
cultural chemicals, fertilizers, herbi
cides, and plant diseases. 

Retail Dealers' Confe1·ence Handbook. 
Special Report 12. Prepared by exten-

Va1·ietal T1·ials of Farm C1·ops. Mis
cellaneous Report 24. Prepared by staff 
members of the Department of Agron
omy and Plant Genetics. Presents de
scriptions of varieties and performance 
data. 

Calendar of Coming Events 

June 

Crops and Soils Field Day, Lamberton 

Crops and Soils Field Day, Rosemount 

July 

Crops and Soils Field Day, Waseca ............................................................... ... .. 

Crops and Soils Field Day, Morris ........................................................................ . 

Visitor's Day, Grand Rapids ...................................................................................... . 
Visitor's Day, Crookston .................................................................................................. . 

September 

Corn and Soybean Field Day, Waseca ............................................................ . 

Corn and Soybean Field Day, Lamberton ............... .. 
Dairy Products Institute, St. Paul .......................................... .. 

Corn and Soybean Field Day, Morris ......................................................... . 

Fruit Farm Visitor's Day, Excelsior ........................................................................ .. 
Beef Cattle Grassland Field Day, Rosemount ............................................. . 

Fall Field Day, Rosemount .... .. ............................ ...................................... . 

October 

Beef Cattlemen's Institute, Crookston 

Beef Cattle Feeders Day, Crookston 

Dairy Day, Grand Rapids 

28 
30 

6 
13 

18 

19 

12 

13 

12-14 

14 

16 

21 

29 

5 
5 (tent.) 

18 
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