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a 3-to-l salt-bonemeal mixture at rates of 40 or 48
grams of ronnel per pound of the mineral mixture
and fed free choice to calves for periods of 28 to 66
days. Near 100 percent control was achieved by this
procedure over the longer dosage period. One dif-
ficulty encountered with the mineral-mix method of
treatment was the variation in mineral consumption
of the calves. Consumption varied as much as six-fold
between lots of calves. Some symptoms of toxicity
were noted. In other studies at this station in 1956,
ronnel proved to be highly effective against grubs
when used as a drench or bolus at a dosage of 100 to
110 milligrams per kilogram of body weight of the
treated animals.

Test Variety Of Chemicals

Studies began at this station with Co-Ral also in
1956. Co-Ral, the registered trade name for Bayer 21/
199, was administered to calves as a back wash.
Eighty-six percent grub control resulted. In the fol-
lowing 2 years Co-Ral was used as high pressure
sprays at concentrations of 0.25 and 0.5 percent. Re-
sults were variable, ranging from poor to excellent,
depending in part on the thoroughness of the wetting
of the animal with the spray material.

Dimethoate, formerly American Cyanamid’s
CL-12,880, fed as an oral capsule at 15 milligrams
per kilogram of body weight was found to be 94 per-
cent effective against grubs. This material was toxic
to some animals at this level. Dowco 109 used as a
0.75 percent spray showed an apparent reduction of
100 percent of cattle grubs but at a 0.5 percent spray
gave only slight reductions. Weight gains and erythro-
cyte cholinesterase studies were made on all these or-
ganophosphate compounds. In the period from 1954-
1958 six other compounds were studied at this station
for effect on reduction of cattle grub numbers and
these were regarded as unsuccessful.

Methods of treatment were administering com-
pounds with systemic activity via feed, spray, capsule
bolus, injection, backrubber, mineral mixture, and as
a back wash. The backrubber method of administra-

tion of a grubicide proved unsuccessful with the ma-
terials and methods used. All other methods showed
varying degrees of success.

Introduce “Pour-On” Method

In 1959 the South Dakota Agricultural Experi-
ment Station had a principal share in introducing an-
other method of treatment called “pour-on.” This
method is the application of a highly concentrated
but low volume of chemical. The amount of chemical
used in the pour-on application was the same amount
of active ingredient used in 1 gallon of a spray appli-
cation. The advantage of this type of application is
the ease and speed with which cattle can be treated
without the use of costly equipment such as high pres-
sure sprayers, head gates, etc. Field tests at this station
have revealed no skin irritations with this method of
application.

Ruelene, the trade name for an organophosphate
compound released for experimental use by the Dow
Chemical Company, was used as the test chemical for
the pour-on studies. A direct comparison was made
of a thorough coverage spray at 0.25 percent concen-
tration with a pour-on application of a total volume of
100 milliliters (a small cupful). The spray gave 80 per-
cent control compared to 99 percent control for the
pour-on application. In two other tests, when Ruelene
was applied by the pour-on method at a dosage sim-
ilar to the previous test or higher, grub reductions of
96 to 100 percent were noted.

Ruelene was also mixed with a salt-bonemeal mix
(3 to 1) and fed at two levels for 62 days to grub in-
fested calves. All of the grubs were killed in the
treated calves at each level offered (8 or 24 grams of
Ruelene per pound of mineral mix).

The pour-on method for applying an insecticide
also appears promising for the control of horn flies.
Using yearling calves as test animals on range pas-
tures, the pour-on application of Ruelene or toxaphene
was superior to overall sprays when applying similar
amounts of these chemicals.

TABLE 1. TREATMENTS FOR CATTLE GRUBS NOW APPROVED FOR USE AND AVAILABLE ON THE
MARKET. READ LABELS FOR FURTHER INSTRUCTIONS AND RESTRICTIONS ON USE

Co-Ral (Chemagro Corporation) as a 25 per cent Wettable Powder applied after the ovipositing season is over as a 0.5, concen-
tration spray (16 lbs. per 100 gal. of water. Apply 3 to 5 quarts per animal, depending on size of animal and length of hair coat.
Thorough wetting required, high pressure spray (about 400 p.s.i. pump pressure desirable).

Ronnel (Dow Chemical Company)

Trolene as a bolus, containing ronnel; each bolus will treat about 300 pounds of live animal weight. Treatment after heel

fly activity has stopped.

Rid-Ezy, a compound containing 5.5%, ronnel and mixed with feed, either protein supplement or grain. Fed continuously

for 14 days after heel fly activity has stopped.

Rotenone as a spray, wash or dust. First treatment within 28 days after first grub holes appear and then at monthly intervals

until cessation of the appearance of grub holes.
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production. However, study of the final effects of
nearly any cost-reducing practice indicates the likeli-
hood of increased production. Reduced costs make it
profitable for an individual farmer to expand produc-
tion both on his present farm and on to additional
land.

Accordingly, farmers should adopt improved tech-
nologies as soon as there is evidence that costs per unit
(per bushel of corn or per pound of beef) are likely to
be lowered. This may mean that a farmer needs to try
out new practices on his farm on a small scale. For the
early adopter will profit by lower costs before prices
are lowered. Those who fail to adopt the practices will
lose through continued high costs and lowered prices.
Therefore, South Dakota farmers can profit by being
among the first to adopt improved technologies.

A concrete example from a current research project
illustrates the opportunities for increasing farm profits
through use of improved technology. Agronomists of
the South Dakota Agricultural Experiment Station
estimate that the application of 20 pounds per acre of
nitrogen in fertilizer (60 pounds of ammonium ni-
trate) to the four principal soils of north central South
Dakota will increase the production of wheat 3 to 10
bushels; the amount depends upon growing condi-
tions. This amounts to a net cash increase of $177 to
$1,265 per 100 acres of cropland.

The fact that improved technologies tend to result
in increased production and lower prices means that
consumers ultimately benefit through lower costs of
their food. In 1959 consumers spent 219, of their dis-
posable income on food compared with 279 in 1947.
This is the justification for public support of research
by our agricultural experiment stations and the U. S.
Department of Agriculture.

Change to more profitable enterprises. The second
opportunity for increasing farm income lies in chang-
ing to more profitable enterprises. Farmers in South
Dakota should concentrate on those enterprises for
which their resources—land, climate, skills, and prox-
imity to markets—are suited. Particularly should they
be alert to any changes in consumer wants; the de-
mand for beef is increasing but for wheat is decreas-
ing. More specifically, consumers favor leaner grades
of beef; it does not pay to fatten beyond the choice
grade.

Much of our farm management research work at
State College is concerned with determining what
are the most profitable enterprises for different type-
of-farming areas of the state. However, our research
must be regarded as offering only general indications
of the possibilities. Each farmer must analyze his
operations and determine how the recommendations

fit.

Our research work is illustrated by that done for
north central South Dakota wheat farms. A rotation
of small grain-corn-small grain (using nitrogen fer-
tilizer), combined with hog and cattle raising and
fattening enterprises, offers the greatest opportunity
for profit to farmers in north central South Dakota.
In this livestock system it is profitable to use the avail-
able native hay and pasture for the beef cow herd to
produce feeders. Corn is profitably used for grain or
silage and fed to these feeders and to purchased feed-
ers. Corn and other feed grains also are profitably fed
to hogs. Wheat remains the most profitable small
grain for the area under present price supports, with
barley or oats as next best.

The profitability of this livestock system is com-
pared with a cash grain system, where income is de-
rived primarily from cash grains. Labor and manage-
ment income on an 800-acre farm was $12,586 with
hog and feeder cattle enterprises and income on the
same size farm was $10,595 with a cash grain system
where cattle were raised on the native pasture.

Changing to more profitable enterprises may mean
concentrating on particular enterprises. Fewer but
larger enterprises may lower costs and promote the
production of a more uniform product adapted to con-
sumer wants. We expect to obtain some answers on
the profitability of specialized cattle feeding from a
current project to determine the potentials for more
cattle feeding in South Dakota. Presently, only one-
fourth to one-third of the feeder cattle raised in South
Dakota are fed out in the state.

Part of our project involves obtaining investment
costs for different sized feed lots with different degrees
of mechanization from a selected sample of feed lot
operators in eastern South Dakota, Iowa, and Colo-
rado. These figures should allow us to determine
the profitability of cattle feeding as a specialized enter-
prise, how much more profitable large-scale feeding
1s, and at what size it pays to mechanize.

We also expect to examine the comparative ad-
vantages of South Dakota for feeding cattle in com-
parison with other states. It should be noted that even
if greater specialization appears more profitable, such
a shift would involve greater risk of loss through
price changes. Risk of fluctuating feed supplies (par-
ticularly roughage) is a further hazard. A compromise
to reduce risk yet allow some of the benefits of spe-
cialization is to concentrate on two enterprises, such
as hog and cattle feeding.

Increase size of business. The third opportunity for
increasing farm income is to increase the size of busi-
ness—either by increasing the size of enterprise on the
present farm or by increasing the size of farm. An ex-
ample from the previously mentioned study illustrates
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Garry (northern type), Ransom (corn belt type), and
Mo-0-205 (western type) were grown at three loca-
tions in eastern South Dakota and planted at seven
rates ranging from ¥ to 6 bushels per acre. The yield

patterns from these experiments are shown in Figures
1,2,and 3.

Planting Rate Affects Yield

Evaluation of these yield results shows that at each
of the locations the 2 bushel rate of planting was
sufficient to obtain the highest yields from the va-
rieties Ransom and Mo-0-205. Additional seed may ac-
tually reduce the yield. When the variety Garry was
grown it was necessary to plant 4 bushels to reach
the highest total yield at each location.

Farmers have found it necessary to seek the max-
imum return from their investment in a crop either
in actual cash return or in the conservation of soil. The
application of these two general principles of plant-
ing rates can be of practical value as well as of econom-
ic value. It is immediately evident that it would be a
poor investment to plant a 4 bushel rate of the variety
Ransom in an effort to increase the yield. By the same
token, the variety Garry probably should be planted
at a rate which is in the range of 3% to 4% bushels
per acre.
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Many growers are quick to ask what else this
means. There are several answers. It is known that
Garry 1s normally a larger seeded variety than Mo-
0-205 and therefore has fewer seeds in a bushel. This
is only a small part of the more fundamental prob-
lem. The higher yields of Ransom and Mo-0-205
when compared to Garry at the lower rates of plant-
ing result from the ability of these varieties to produce
large numbers of tillers. These tillers go a long way in
compensating for few plants per acre. In the northern
type variety, Garry, few tillers are formed and the
seed is produced chiefly on the original heads which
tend to have large numbers of seeds.

The process of tiller production in oats takes place
in the first three to four weeks of the growing season.
Cool moist weather increases tiller production in all
varieties. However, in corn belt and western varieties,
tillers will be produced under temperature conditions
not favorable for tiller production in northern types.
This is understandable because corn belt and western
types have been selected in regions where high spring
temperatures prevail. The 1957 and 1958 seasons were
just warm enough to cut off tillering on northern types
except at Watertown where the high elevation re-
sulted in cooler temperatures.
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Figure 2. Effect of planting rate on yield of three oat varieties

Figure 3. Effect of planting rate on yield of three oat varieties (
ata central location in eastern South Dakota.

at a southern location in eastern South Dakota.



( WHY NOT PLAN NOW TO

Temperature is not the only important factor in
oat tillering or kernel production. If the plant is
stunted from low fertility early in its growth, tillering
and the number of seeds per head will also be reduced.
At the three sites used, soil fertility was not a limiting
factor although it may be limiting in a farmer’s field.

Three Factors Involved In Yield

Tiller number and panicle size, then, are two of the
three factors which make an oat yield. The third fac-
tor is the size of the kernel and its plumpness. Thus,
all yields are the product of the number of :(1) heads
per acre, (2) the number of kernels per head, and (3)
the weight of the kernels.

The final kernel size is determined near the end
of the growing season. If the rains come and fertility
is adequate, we look forward to plump grain. In South
Dakota where July rainfall may be less than that fall-
ing earlier in the season, the kernel size is frequently
dependent on how much of the water is used to pro-
duce straw, and how much is left over to produce
grain. In Figure 4, the straw production in pounds
per acre at the Brookings location is shown. It is
quickly apparent that increases in the rate of plant-
ing result in increased straw production even after no
further yield increase can be obtained. The production
of this straw is a costly venture in terms of soil
moisture and returns only a low value product to
the farmer.

In many areas of South Dakota the northern type
variety is chosen for early planting to utilize the entire
growing season. However, this purpose can be de-
feated by excessive planting rates which tend to short-
en the growing period. Results shown in Table 1 indi-
cate the maturity in very thick stands may be as much
as 5 days earlier than the thinner planted stands of
the same variety. Under conditions where fertility or
moisture would become limited a spread greater than
this would be expected.
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Figure 4. Effect of planting rate on production of straw at
Brookings, 1957-58.

The northern South Dakota oat grower is in an
area favored by nature for the production of large
seeded, Garry-type oats. He should expect to have a
slightly higher seed cost. Even then, early planting
and good fertility are essential to produce maximum
yields. In the southeast and central oat growing re-
gions, maximum tiller production is the key to high
yields. This requirement can be met only with early
planting of varieties which were developed to match
the rapidly advancing season in the corn belt.

Can the area of adaptation of an oat variety be ex-
tended by adjusting the planting rate? No evidence
was found to support this in these experiments.
(Agronomy Dept.)

Table 1. Dates of Heading and Ripening of Three Oat Varieties as Affected bly Planting
Rate at Brookings

Rate of planting Y2 1 2 3 4 5 6
Garry headed, June 25 25 24 23 23 23 24
ripe, July 17 16 15 15 14 13 13
Ransom headed, June 19 18 17 16 15 15 15
ripe, July 14 13 12 12 10 10 10
Mo. O-205,headed, June.._.______.__ 20 19 18 18 19 18 18
ripe July .. .14 12 11 11 10 10 10

ATTEND
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way scale is used for weighing both cattle and feed.
The lot also has loading chutes and pens for spraying
and treating animals. No housing or shade is available
for animals under feed. However, board fences, 8 feet
high, provide windbreak protection on the north side
of each pen.

The lot is equipped to brand all unbranded cattle
received. After branding, an animal is placed in the
owner’s pen and gates are kept locked at all times.

MIX AND GRIND FEED AT YARD

When it was first organized, the Montana coopera-
tive bought its feed from a mill some distance from the
yard. This was not satisfactory for the operation, di-
rectors discovered, so the cooperative installed its own
feed mixing and grinding plant and storage facilities.
The feed unit, housed in a steel building, can handle
5 tons per hour. All feed is prepared in bulk and is fed
with one tractor-operated, self-unloading wagon and
one self-unloading truck. Feed is weighed and a rec-
ord kept of the date, pen number, and ration.

The members, as an organization, determine the
feeding rations. Two such rations are used in the feed-
ing program. They are a “calf” ration and a “fatten-
ing” ration. The percent of concentrate is the only dif-
ference in the two rations. Each ration contains al-
falfa, beet pulp, and barley. Beet pulp is used because
alfalfa and barley alone do not make a satisfactory ra-
tion, according to the manager.

Since Bainville is located in a dry-land farming
area, the cooperative does have some difficulty in ob-
taining an adequate feed supply. All feed is bought loc-
ally except the beet pulp, which is purchased from a
sugar refinery at Sidney, Montana. Members some-
times provide some feed. In this case, feed is sold to the
coopera ive either for cash or as a credit to the mem-
ber’s account. The influence of the feedlot has in-
creased market prices for feed in the area. However,
the cooperative does save on quantity buying.

ATTEMPT TO KEEP PENS FULL

Most of the cattle under feed belong to the mem-
bers, but the cooperative, as an organization, also
maintain a pen of cattle on feed. Income from the co-
operative’s cattle helps defray expenses of the yard.

The cooperative seeks to maintain an optimum
feeding operation, keeping all pens full at all times.
For this reason, the cooperative has the option of fill-
ing a member’s pen after it has stood empty for a cer-
tain time. Company cattle are purchased on borrowed
capital.

Each member pays a daily charge for having his
cattle fed in the lot. The charge is based on weight
and age of the animals. Cattle are weighed once each
month and the charge adjusted accordingly. Operat-
ing costs are allocated monthly to the members.

This is the schedule of charges:

Under 400 pounds....._$0.20 per head per day
400 to 499 pounds... $0.25 per head per day
500 to 599 pounds .....$0.30 per head per day
600 to 699 pounds...... $0.35 per head per day
700 to 799 pounds ... $0.40 per head per day
800 to 899 pounds ... $0.45 per head per day
900 to 1,000 pounds ... $0.50 per head per day

EMPLOY FULL-TIME MANAGER

The manager is a full-time employee of the cooper-
ative. He has a background in cattle feeding but has
had no special, formalized training for the job. His
salary is based on the number of cattle fed. He is guar-
anteed $200 each month for the first 600 head, and
$0.01 per day for each head over 600, up to a maxi-
mum salary of $400 per month.

Two full-time men are supervised by the manager.
During capacity periods, two additional men are em-
ployed. Individual members sometimes repair their
own pens but receive no reimbursement. The employ-
ees of the cooperative keep the pens clean and in good
condition. In addition to supervision, the manager
keeps feedlot records, collects the bills, and maintains
a sufficient feed supply.

The manager of the Montana cooperative esti-
mated that 1,500 head should be under feed for the
cooperative to operate most efficiently. Feeding per-
iod depends upon classes of animals fed, but averages
about 6 months. The major problem of the feedyard
was keeping the pens full, especially when feeding
margins were small.

ASSOCIATION PAYS VETERINARY COSTS

The cooperative operates an infirmary or sick pen
at no additional cost to the members. The association
pays for all the veterinarian costs and medicines used
in treating sick animals; however, members stand
their own death losses. This program has proved to
be an effective way to cut losses. Daily checks are
made of all pens to detect sick or unthrifty animals.

Marketing of finishing cattle is somewhat of a
problem since Bainville is a considerable distance from
a major slaughtering plant. Each member markets his
cattle when and where he desires. Members, however,
have pooled cattle to make a load for shipment to St.
Paul, Minnesota, or Portland, Oregon. Also, they have
taken packer bids at the lot and sold through an auc-
tion at Sidney, Montana. A small North Dakota
packer is another outlet.

The cooperative has made no contracts with com-
mercial concerns either for the fed beef or for sup-
plies. In not integrating, it has maintained an inde-
pendent organization. (Project 358, Economics Dept.)
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Table 1. Results of Leptospirosis Testing

Bovine Swine
Number of Number Number of Number
Year samples tested positive Percent samples tested  positive Percent
1958 967 119 12.3 1,681 84 5.0
1959 1,353 144 10.8 2,294 54 23
1960 1,513 87 5.0 1,434 26 1.8

main source of infection, both in the introduction and
in the spread of the disease from animal to animal.
While infected carrier cattle and swine are the princi-
pal sources of infection for farm herds, the possibil-
ity of wild animals, such as skunks, raccoons, rodents,
foxes, deer, and so forth, being the source of infection
cannot be overlooked. Leptospira infections have been
shown to occur in many species of wild animals.

The actual means of exposure may also vary. It
may be through eating feed or drinking water con-
taminated with urine containing leptospira organ-
isms. It may be through inhalation of infective urine
or water droplets. Contamination of the conjunctiva
of the eye with infective material is another possible
means of exposure. Less direct means of spread of
leptospirosis may account for some outbreaks of the
disease. If the leptospira organisms excreted by in-
fected carrier animals reach a stream or pond, they
may remain capable of producing disease for a period
up to 40 days. Such contaminated water sources may
not only account for spread in an individual herd but
also for spread to other herds. Several cases have
been reported in persons as a result of persons swim-
ming in water contaminated with leptospira.

When leptospirosis is suspected or when it is nec-
essary to determine that animals are free of infection,
laboratory tests can be made.

Serological Test: This is a test using blood serum
from each individual animal to be tested. The same
blood sample submitted for brucellosis testing can be
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a 3-year period.
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used, providing a sufficient amount of non-hemolyzed
serum is received. The serological test has some limita-
tions. A single positive test may indicate either a re-
cent or an old infection. When testing to confirm the
diagnosis of a present infection it is best to collect one
sample at the first signs of illness and a second sample
7 to 10 days later. An increase in the degree of re-
action during this interval indicates the presence of
an active infection. A single blood test is often used
to support or confirm a diagnosis based on clinical
signs. In this case, the sample should be collected 7 to
10 days after the first symptoms were observed. Sero-
logical tests do not provide information as to whether
an animal is eliminating leptospira organisms in the
urine.

Direct Examination: To be able to recover the lep-
tospira organisms from tissues or from urine from in-
fected animals, the specimens must be carefully se-
lected. Most attempts to isolate leptospira fail when
tissues are taken from animals dead longer than 24
hours or when urine specimens have been voided
longer than 4 or 5 hours. The procedure is a lengthy
one, and involves inoculating laboratory animals, then
1solating the leptospira in those animals.

Leptospira organisms are often present in large
numbers in newly aborted swine fetuses and may be
found on direct examination of body fluids with the
microscope. In the aborted bovine fetus, the organ-
isms are not nearly so numerous and isolation be-
comes more difficult.

Prevention By Vaccination

Commercially prepared vaccines are now availa-
ble for the prevention of leptospirosis. These vaccines
contain killed leptospira organisms and will not pro-
duce infection in vaccinated animals. Experimental
results with such vaccines indicate that protection
lasts for 6 months to 1 year.

When vaccination is carried out in a herd in which
the disease has already been diagnosed, some benefit
may result by protection of animals which are not in-
fected. However, no appreciable immunity can be ex-
pected before 7 to 10 days following vaccination, so
that during an active stage of spread, further trouble
might be expected in a 2 to 3 week period after
vaccination.















Table 1. Summary of Results

Summer Winter Summer Winter Summer
1958 1958-59 1959 1959-60 1960
Number of boars entered 72 56 72 36 67
Average daily gain, pounds 1.86 1.89 1.82 1.83 1.79
Average feed per hundredweight gain, pounds 300 331 289 319 299
Average live backfat probe, inches 1.22 1.10 1.09 1.10 1.07
Average index 114 111 127 114 124
Number of barrows 24 19 24 12 23
Average carcass length, inches 29.4 28.8 29.7 28.8 30.1
Average carcass backfat, inches 1.58 1.51 1.55 1.50 1.53
Average loin eye area, square inches 4.21 4.46 4.11 4.05 4.16
Average percent 4 lean cuts 52.0 522 52.4 50.7 52.8

A summary of the first five groups of pigs at the
South Dakota Swine Evaluation Station is presented
in Table 1. Of the 303 boars tested, 247 or almost 82
percent have met the performance requirements. The
other 56 boars failed to meet one or more of the per-
formance requirements. Because of differences in sea-
sons and numbers of animals each season, it is diffi-
cult to compare the data from test to test. However,
it appears that one of the big changes that has oc-
curred during this time is a trend to leaner hogs, as in-

dicated by the backfat of the boars.

IMPROVES SWINE PRODUCTION

The swine evaluation station is a useful tool in im-
proving swine production. It has pointed out to some

swine breeders the performance traits in swine which
they need to be improving. Also, good performing
lines have been identified and may then be used more
extensively to produce a product the consumer will
buy. It has also been shown that this type of product
can be produced from a hog that gains rapidly and
efficiently. It is not difficult to choose between two
breeding animals that may look alike when one may
have gained 0.75 pound per day faster on 50 pounds
less feed per hundredweight of gain. The South Da-
kota Swine Evaluation Station is helping point the
way to improved swine production. Along with “on
the farm” swine testing programs, such production
will mean more profits for South Dakota Swine pro-
ducers.

New Publications

The most recent publications of the Agricultural
Experiment Station and Cooperative Extension Serv-
ice are listed below. Copies are available in your
county agent’s office or from the Extension Bulletin
Room, South Dakota State College, College Station,
Brookings.

B493 Contacts with Agricultural Agents, by John
Photiadis, Rural Sociology Dept.

B494 Economic and Organizational Aspects of Co-
operative Feedlots in South Dakota, by Gerald
Marousek and Harlan Dirks, Economics Dept.

AH.Pam. 3 Vitamin A in Beef Cattle Feeding, by

L. B. Embry and L. J. Kortan, Animal
Husbandry Dept.
EL-203 Vegetable Varieties for South Dakota, by Paul
Prashar and Dean Martin

FS-41 Field Crop Varieties, 1961, by Ralph Cline

FS-42 Starting and Managing Grass and Legume
Pastures in Eastern South Dakota

FS-43 Sorghum Production in South Dakota, by
Elmer Sanderson and Ralph Cline

FS-44 Chemical Weed Control in Crops, by Keith
Wallace and Lyle Derscheid
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FS-45 Oat Production in South Dakota, by Elmer
Sanderson

FS-46 Insect Control in Stored Grains, by Wm.
Hantsbarger

FS-47 Produce Quality Spring Wheat, by Elmer San-
derson

FS-48 Hay Conditioning, by Vernon Pepper, Donald
Hamann, and George Durland

FS-49 Control Corn Rootworms, by Wm. Hantsbar-
ger

FS-50 Rural Zoning and Economic Development, by
John T. Stone

FS-51 Control and Elimination of Quackgrass, by
Lyle Derscheid, Keith Wallace, and W. H.
Wallace

FS-52 Chemical Weed Control in Trees, by Lyle Der-
scheid, E. K. Ferrell, and Keith Wallace

FS-53 Sugar Beets in Eastern South Dakota, by W.F.
Bergeson and John Noonan

FS-54 Lawns for South Dakota, by Dean Martin and
Wm. Macksam

1961 Publications Available in Agriculture and
Home Economics (Experiment Station and
Extension Service)
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signed as a two-way furrow opener for mounting
on conventional trailed-type tool carriers. Provisions
should also be made for the ease and convenience
of making adjustments.

Develop Experimental Machine

The cover photo shows a general view of the exper-
imental pasture furrower developed at South Dakota
State College. The machine consists of the main fur-
rowing tool attached to an 8 foot trailed tool carrier.
This attachment is made by means of a tool standard
mounting bracket and two braces connecting the
lower part of the standard to the tool carrier frame.

The furrowing tool is composed of a 43-inch V-
shaped blade, sod rack, 12-inch disk and disk beam
assembly. Two sod slices, 3 to 5 inches thick,
are cut with the V-blade and gently lifted by the sod
rack. The disk, mounted beneath the sod rack, cuts
5 inches below the V-blade and removes soil from
under the upper sod slice forming a ridge beneath the
lower slice. The sod slices remain attached at their
outer edges and are replaced over the newly formed
surface.

By mounting the disk on the end of a swinging
beam, the pasture furrower was made reversible or
two-way. A hand lever attached to the disk beam
assembly allowed the disk beam to be swung under
either the right or left section of the sod rack as shown
in Figure 1. Disk angle adjustments were made with
a second lever which pivoted the disk bearing assem-
bly at the outer end of the beam.

Field Tests Check Design

Preliminary field tests were made in June, 1960,
on the Agricultural Engineering Experiment Farm
near Brookings, South Dakota. The purpose of these
tests was to observe the general characteristics of the
machine’s operation in order that necessary design
changes could be made before undertaking more ex-
tensive tests. These tests revealed that additional
weight was needed to force the V-blade into the sod
and to help maintain depth control.

Field tests were resumed in July on native and
blue grass pastures. Furrows were constructed on
sloping land ranging from 2 to 20 percent. In hard,
dry loam textured soils, the sod slices cracked and
broke apart as they passed over the upper most curved
part of the sod rack. This breakage was reduced by
decreasing the curvature of the sod rack and cutting
thinner sod slices. Under moist conditions, this dif-
ficulty was not encountered. The most satisfactory
furrowing operation was performed on a closely
grazed blue grass pasture. Soil in this pasture was a
fine textured clay, possessing good granular structure.
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These field tests also showed that a three-plow
tractor was often inadequate for pulling this pasture
furrower. A large tractor was thus used in order that
sufficient power and traction would be available for
the tough spots.

Draft measurements, made with a strain-gage
drawbar dynamometer, indicated that the furrower’s
average draft was 3,200 pounds. These measurements
were made in a blue grass pasture with the tractor
speed maintained at three miles per hour and the V-
blade cutting 4 inches deep.

The best disk angle and disk beam adjustment was
found to depend upon the speed of operation and the
characteristics of the soil. However, in most instances,
satisfactory performance was obtained with the disk
beam set at 20° from its centered position, and the
disk angle adjusted to between 45° and 60°.

Figure 2 shows a general view of the finished fur-
row. During the furrowing operation, the sod slices
were permitted to settle into place under their own
weight. It was later decided that packing of the sod
slices would be helpful in making good contact be-
tween the slices and the underlying soil. This was
done by running the rear wheel of a tractor in the
furrow.

The water storage potentials of the furrows con-
structed with this machine were calculated from size
measurements. These measurements were made 2
weeks after the furrows were constructed. The aver-
age effective height of the settled furrow levee was
3 inches above the original ground surface with
the levee being 5 inches higher than the bottom of
the furrow. A cross section of the furrow is shown in
Figure 3. The profiles of furrows, constructed on var-
ious slopes, were drawn on graph paper to facilitate
the measurement of storage potential with a plani-
meter. The storage potential and furrow spacings re-
quired for storing various amounts of surface runoff
are shown in Table 1.

Although the first experimental pasture furrow-

Figure 2. Contour furrow constructed in a blue grass pasture.









Two experiments were conducted with a 2-year
interval between them. Single Comb White Leghorn
laying hens, used in the two experiments, were housed
in individual wire cages. The hens were about 6
months of age at the start of Experiment I, and 12
months old at the start of Experiment II. The control
diet (described in the footnotes to Table 1) consisted
of about 75%, yellow corn with the necessary supple-
ments of protein, vitamins and minerals, including
2%, of the most common type of alfalfa meal. This
meal is generally guaranteed to contain 179, protein
and at least 50,000 International Units of Vitamin A
equivalent in Beza-carotene per pound.

This diet produces moderately dark colored egg
yolks in itself, but not dark enough to meet these spec-
ial needs of the processor. For some table-egg markets,
this diet would produce eggs with yolks that are too
dark to meet the consumer’s demands. However, only
minor objections have been received from consumers
in this area. In an area where wheat or milo is more
basic than corn to the poultry diet, or where a very
light colored yolk is preferred, one could expect ob-
jections from this type of egg.

Two samples of 209, protein alfalfa meal of high
quality were obtained for use in this work. These al-
falfa meals contained from 125 to 150 thousand mcg.
of xanthophyll per pound. A commercially available
xanthophyll concentrate, a concentrated form of car-
rots, and paprika, all as dry products, were also used

as possible sources of pigment for the first experiment.
By replacing the yellow corn with milo, it was also
possible to estimate how much alfalfa meal would
be required to impart a desirable yolk color to eggs
for the table egg market. In the second experiment,
alfalfa meal and another xanthophyll source were
used, added in more precise amounts than could be
ascertained in the first experiment.

TEST FOR DEGREE OF PIGMENTATION

Degree of pigmentation was determined by one vis-
ual method, and by two chemical tests. In the visual
method, a comparison of the yolks was made with the
Heiman-Carver color rotor, which scales colors, light
to dark, from 0 to 24. A rating of between 11 and 15
on the color rotor is typical of the color of table-egg
yolks; a score of 18 or better is desired by the processor.

As the first chemical method, pigmentation was
determined during one 4-week period by a commer-
cial laboratory using the National Egg Producers As-
sociation (NEPA) method. This involves acetone ex-
traction and measurement in a colorimeter at 410 mu,
using potassium dichromate as the standard.

A second chemical test for pigmentation, or color,
also involved acetone extraction ; measurements at 440
m# with an Evelyn colorimeter were standardized
against pure Beza-carotene. This method is similar to
the method of the Association of Official Agriculture
Chemists proposed in 1958 and largely accepted by the

Table 1. Sources of Pigment and Their Effect on Visual Egg Yolk Color
(Heiman-Carver Color Rotor Scores)

Experiment 1
Treatments
4-week  Groups 1 and 5 Groups 2 and 6 Groups 3 and 7 Groups 4 and 8
period Control* Alfalfa mealt Various Paprika
29/, Xanthophyll concentrate
109, No. 1 1%,
1o 14.7 16.3 16.1 17.9
209, 109/ Carrot concentrate
2 . 15.7 (45.6)t 18.8 (89.4)t 154 (56.4)% 17.9 (44.0)%
(2.3)§ (3.7)§ (1.9)§ (2.2)§
Milo ration||
3 13.9 (40.0)% 17.8 (83.2)t 8.8 (9.3)% 18.8
Milo ration || 439,
Alfalfat (5% total)
4 . 15.7 17.8 13.4 (235)% 18.7

*Containing in percent: ground yellow corn 74, 44%, protein soybean meal 10, meat scraps 5, alfalfa meal 2,
dried buttermilk 2, steamed bonemeal 2, ground limestone 3, fish meal 1, salt mix (iodized salt with 2%, %,
MnSO;) 0.5, and per pound 2 mg. riboflavin, 2 mg. pantothenic acid, 12 mg. niacin, 52 mg. choline, 4.5
mcg. cobalamine, 5 I.U. vitamin E, 2 mg. penicillin, 45 mg. arsanilic acid, 1,800 1.U. vitamin A, and 625

1.C.U. Vitamin D.

+tA 209 protein leaf meal containing 125-150,000 mcg. of xanthophyll per pound, replaced corn in diet.
tTotal pigment, expressed as carotene, mcg. per gram of fresh yolk.

§NEPA color rating.

[IMilo replaced corn in basal diet—(Contains 2% alfalfa).









thiree forage feeding methods

DAIRY HUSBANDMEN COMPARE SEALED STORAGE FEEDING,
GREEN-CHOPPED FEEDING, AND PASTURE GRAZING — FOR
PASTURING DAIRY COWS DURING THE SUMMER MONTHS

Emery BartLe and Howarp VoeLker, Associate Professors of Dairy Husbandry

PASTURES cAN FURNISH most of the digestible nutri-

ents for dairy cows during the summer grazing
season on many farms in South Dakota. But the
quantity and quality of forage varies widely, depend-
ing on factors that affect forage returns, such as mois-
ure, drouth, weather conditions, stage of maturity,
and forage management methods.

With the increasing interest in feeding high qual-
ity forage, dairymen want more information on
methods of grazing, feeding green chopped forage,
preparing forage for sealed storage feeding, or making
hay during the summer pasture season. It is important
to know when grass reaches its highest nutrient value;
if one method of feeding forage to dairy cows is better
than another; what the differences are in efficiency,
economy, and milk production.

To collect some of the information, three forage
management and feeding methods were compared in
an experiment conducted during the summer of 1959.
Data were collected on (1) sealed storage feedings,
(2) green-chopped feedings, and (3) pasture grazing.

Forage and Cows Used in Trials

The forage used in the three methods of manage-
ment during the summer growing and pasture season
was an alfalfa-brome grass mixture in a ration of 88%,
alfalfa to 129/ brome. Thirty cows were used in the
study; they were as nearly alike as possible as to size,
breed, age, stage of lactation, and milk production.

The forage prepared for sealed storage was cut at
very early alfalfa blossom stage with few blossoms
showing. The forage was wilted to about 50%, moisture
in the mower swath before it was raked into wind-
rows, picked up by the field chopper, and filled into
a steel glass-lined silo. The first cutting went into
sealed storage on June 9 at an average of 48.9%, mois-
ture and the second cutting on July 17 at 45.8%, aver-
age moisture. No preservatives were added.

Forage for green-chop feeding averaged 729,
moisture and was cut twice a day because of heating
and low consumption on one-a-day feeding at the
beginning of the trial.
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The pasture forage was fed on a rotation grazing
system by dividing the field into seven areas so that
cows grazed on fresh pasture each day during the
week. This forage averaged 73.2%, moisture, and the
stage of growth varied from no alfalfa blossoms to
full bloom, which was about the same as for green-
chopped forage.

The grain mixture used to supplement the forage
was composed of the following ingredients:

Mixture Pounds
Ground yellow corn 2,000
Ground oats 1,700
Soybean oil meal 200
Linseed oil meal 100
Bone meal S 50
Mineralized salt ... 50

Total 4,100

The 30 cows were divided into three groups of ten
each. They were paired with one cow assigned to a
liberal grain ration of 1 pound of grain to 3 pounds of
4%, fat-corrected milk and the other to a limited grain
ration of 1 pound of grain to 6 pounds of 4%, fat-cor-
rected milk.

The feeding trial was conducted for 82 days, start-
ing June 17. The first period ran from June 17 to July
8, the second from July 9 to August 5, and the third
from August 6 to September 6. The cows were fed for-
age free choice with each group changed each period
so that all cows received the three methods of forage
feeding. They were changed from one forage to an-
other as follows: sealed alfalfa to green-chop, pasture
to sealed alfalfa, and green-chop to pasture.

Forage Yields
There appeared to be some advantage to the sealed
alfalfa in dry matter and total digestible nutrients per
acre (Table 1). However, the yields of green-chop and
pasture were similar. In our area the dry, hot weather
makes alfalfa too mature more of the time for green
chopping than it does in more humid areas.
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Table 1. Estimated Yields per Acre of Dry Matter, Total Digestible Nutrients
and Chemical Composition

Per Acre Yield Composition of Dry Matter
Dry Total diges- Ether Crude Nitrogen
Forage item matter tible nutrients extract Crude fiber protein Ash free extract
Pounds Percent
Sealed Storage,
First Cutting ... 1740.3 1206.1 2.87 27.59 18.00 9.40 42.19
Second Cutting ... 1389.7 963.3 2.82 21.44 20.98 9.28 45.24
Total . 3130.1 2169.4
Average ... 2.84 24.51 19.49 934 4371
Green-chopped*
First Cutting ... 1281.1 754.5 2.88 27.92 16.01 8.76 4441
Second Cutting ... 11139 656.1 329 22.74 20.30 9.71 43.95
Third Cutting ... 699.3 411.9 3.22 19.95 19.29 10.07 47.41
Total . 1822.5
Average 3.13 23.53 18.53 951 45.25
Pasture*
First Cutting .. 1629.1 1011.6 2.16 37.88 11.20 9.35 39.41
Second Cutting ... 1306.3 811.1 3.19 21.30 21.53 9.42 4456
Total . 2935.4 1822.7
Average .. . 2.68 29.64 16.36 9.34 43.71

*Samplings were taken at the time of first and second cuttings for sealed storage.

Forage yields were estimated by weighing grass
from measured areas at the time cuttings were made
for sealed alfalfa and green-chop. Forage was also
sampled as it was hauled to storage and again as it was
fed from sealed storage. In the pasture, wire cages
were located at random points to secure estimated
yields per acre.

Forage samples were analyzed at the start of the
experiment and during each of the trial periods.
Yields of total digestible nutrients are based on chem-
ical analysis and estimates of forage consumed by the
COWS.

The relative palatability of the forages was judged
by the pounds of forage dry matter consumed daily
per cow, and per 100 pounds of live weight for the
first 10 days of each period. Consumption of forage
dry matter varied as the cows were changed from one
forage to another.

Dry matter consumption 1increased for cows
changing from pasture to sealed alfalfa and decreased
from green-chop to pasture. Based on average dry
matter consumption for the first 10 days on forage by
both groups of cows, the consumption of sealed alfalfa
was 1.829, greater than green-chop; and the green-
chop was 14.49%, greater than pasture.

The 10-day changes in forage dry matter con-
sumption per 100 pounds of live weight for cows fed
a liberal grain ration were: sealed alfalfa to green-
chop, .06 pound (3.27%,) ; pasture to sealed alfalfa .13
pound (8.17%,); green-chop to pasture .25 pound
(13.37%,).

For limited grain-fed cows, it was sealed alfalfa to
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green-chop .02 pound (1.09%,); pasture to sealed al-
falfa .01 pound (.52%,); green-chop to pasture .25
pound (11.42%,). These differences suggest that heavy
grain feeding will limit forage consumption.

Forage Returns

The comparative efhiciency with which the forages
were utilized for milk production is indicated by the
feed nutrients consumed per 100 pounds of milk (4%,
F.CM.) produced on the different forages (Table 2).

In terms of nutrients that forage furnished for
milk production after deducting the nutrients re-
quired for body maintenance and live weight changes,
the nutrients consumed per 100 pounds of milk (4%
F.CM.) for cows on liberal grain was 2.36%, higher
for sealed alfalfa than green-chop and pasture. Cows
on limited grain obtained .3%, more nutrients from
sealed alfalfa than pasture, and 1.36%,, more nutrients
from sealed alfalfa than from green-chop.

The dry matter consumed from forage per day
per 100 pounds of live weight for cows on liberal grain
ration was as follows: sealed alfalfa, 1.69 pounds;
green-chop, 1.67 pounds; and pasture 1.60 pounds.
The respective values for the low-grain cows were:
sealed alfalfa, 1.72 pounds; green-chop, 1.91 pounds;
and pasture, 1.91 pounds.

Consumption of dry matter from grain by the
cows on the liberal grain ration amounted to 1 pound
for each 3.37 pounds of milk (4%, F.C.M.) produced
on sealed alfalfa, 1 pound for each 3.25 pounds of
milk produced on green-chop, and 1 pound for each
3.65 pounds of milk produced on pasture. In cows fed



Table 2. Feed Consumption, Body Weights and Milk Production

Sealed storage Green chop Pasture
Liberal Limited  Liberal  Limited Liberal  Limited
Items Compared grain grain grain grain grain grain
Average daily ration:
Grain,lbs, ... 11.0 4.6 11.4 4.3 10.5 4.4
Dry matter, lbs, .. 10.0 4.2 10.4 3.9 9.6 4.0
Forage, lbs. 39.6 39.6 712 819 712 855
Dry matter, lbs. . 20.4 203 19.9 23.0 19.0 22.8
Body Weights:
Initial per cow, Ibs. ... 1177 1180 1195 1195 1197 1198
Average per cow, Ibs. ... 1190 11835 1199 11965 1186.5 1186.5
Change in weight, lbs. . +27 +7 +8 +3 —21 —23
Milk production:*
Initial per cow daily, Ibs. ... 333 28.0 349 28.5 355 30.2
Average per cow daily, lbs. .. 337 28.2 344 279 35.0 28.8
Average change per cow, Ibs. .. 4.8 4.4 —.8 —.6 —1.1 —2.8
Average change per cow, %, ... 2.4 +14 23 =21 —31 =23
Dry matter consumed per 100 pounds of milk:*
Grain, lbs. 29.0 14.7 29.7 13.6 28.1 14.2
Forage, lbs. .. . 60.9 71.0 60.9 80.5 55.7 80.7
Nutrients consumed per 100 pounds of milk:*
Including
body maintenance, lbs. ... 67.6 61.6 59.1 59.0 58.6 62.1
Excluding
body maintenance, lbs. ... 27.8 31.5 26.9 325 26.6 329
Nutrients per 100 pounds
of milk, lbs. 39.8 30.1 265 32.0 29.2

322

*43 fat-corrected milk.

limited grain, the dry matter consumption amounted
to 1 pound for each 6.66 pounds of milk produced on
stored-feed; 1 pound for each 6.90 pounds of milk pro-
duced on green-chopped feed; and 1 pound for each
6.97 pounds of milk produced on pasture. The loss in
weight of the cows on pasture tended to make the pas-
ture appear most efficient for milk production.

When cows lose weight on a short period experi-
ment. it makes the feed look more efficient for milk
production than it is. On the other hand, as with sealed
alfalfa, when cows gain in weight, the ration appears
less efficient for milk production than it really is.

Milk Production

There was considerable variation in the average
levels of increases and decreases in daily milk produc-
tion per cow on each ration by comparing the first 10
days with the last 10 days of each period.

Average estimated milk yield per acre for all cows
favored sealed alfalfa by 493.5 pounds (18.4%,) more
milk per acre than for green-chopped feed; and green-
chopped feed yielded 261.8 pounds (10.8%,) more
milk than an acre of pasture.

When cows were fed a liberal grain and sealed al-
falfa ration there was an .8 pound (2.4%,) daily in-
crease per cow, with eight cows showing increases and
six cows showing slight decreases. On green-chopped
feed there was an .8 pound (2.3%,) daily increase per
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cow, with 14 cows showing decreases and one cow

showing no change. On pasture there was a 1.1(

pound (3.0%) daily decrease per cow with 12 cows
showing decreases and three cows showing increases.

When cows were fed a limited grain and sealed
alfalfa ration there was a .4 pound (1.4%,) daily in-
crease per cow, with six cows showing increases and
nine cows showing decreases. On green-chopped feed
there was a .6 pound (2.19/) daily decrease per cow,
with ten cows showing decreases, one cow showing
no change, and four cows showing slight increases.
On pasture there was a 2.8 pound (9.3%) daily
decrease per cow, with 14 cows showing decreases and
one cow showing a slight increase.

Milk production per acre according to source of
forage consumed is shown in Table 3. The average
amount of milk per acre of sealed alfalfa was 4,532
pounds; for green chop, 3,981 pounds; and for cows
pastured, 3,511 pounds. When the estimated propor-
tion of milk produced from supplement feed was sub-
tracted, the cows averaged 3,176 pounds of milk per
acre when fed sealed alfalfa, which is 494 pounds more
than was produced per acre of green-chop and 755
pounds more than was produced from pasture. At $3
per hundred pounds of milk, this would be a $14.82
per acre advantage of sealed alfalfa over green-chop.
At $4 per hundred of milk, this advantage would be
$19.76 per acre difference.
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At $3 per hundred for milk, the sealed alfalfa re-
sulted in a $22.65 advantage per acre over pasture. At
$4 per hundred, the sealed alfalfa would result in
$30.20 more return per acre than from pasture. It
should be kept in mind that this test was conducted
during abnormally dry weather; also machinery and
equipment costs must be considered.

The relative yields per acre of forage dry matter,
total digestible nutrients, and milk (4%, F.C.M.) pro-
duced on the different forages are indicated in
Figure 1.

The nutrients consumed in relation to require-
ments showed that when cows were fed liberal grain
and sealed alfalfa they consumed 113.2%, of their esti-
mated nutrient requirements (Morrison’s Feeds and
Feeding, 22nd ed.) as compared to 102.5% on green-
chopped feed, and 98.8%, on pasture feed. When cows
were fed limited grain and sealed alfalfa they con-
sumed 97.9% of their estimated nutrient requirements
as compared to 92.7%, on green-chopped feed and
98.9%, on pasture feed. This was reflected in body
weight changes.

Liveweight Changes

The cows were weighed 3 consecutive days at the
start and end of each feeding period and once a week
during the experiment. The live weight gains and
losses are shown in Figure 2.

On sealed alfalfa and liberal grain all of the cows
gained weight—the 15 cows had a net gain of 487
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Table 3. Milk Production Per Acre According to the Source of
Forage Consumed by the Cows

Milk (4%, F.C.M.)
Produced from

Supplement
Item Compared feed Forage feed Total
Pounds
Sealed Storage
Liberal grain ... 1878 3083 4961
Limited grain .. 834 3269 4104
Average ... ... 3176 4532
Green-chopped
Liberal grain .. 1891 2507 4398
Limited grain ... 706 2858 3564
Average ... .. 2682 3981
Pasture
Liberal grain ... 1555 2247 3802
Limited grain ... 626 2595 3221
Average ... . 2421 3511

pounds, or 0.39 pound per cow daily. Of the cows on
limited grain, ten gained 291 pounds and five lost 182
pounds—a net gain of 109 pounds or 0.09 pound per
cow daily.

On green-chop and liberal grain, seven cows
gained 210 pounds, eight lost 117 pounds—a net gain
of 93 pounds or 0.07 pounds per cow daily. Of the cows
on limited grain, seven gained 117 pounds, six lost 64
pounds, two had no weight change—a net gain of 55
pounds, or 0.04 pound per cow daily.

With pasture feed and liberal grain, 11 cows lost
389 pounds, three gained 65 pounds, one had no
weight change—a net loss of 324 pounds, or 0.26
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Figure 1. Yields per acre of 49/ fat corrected milk, dry matter, and total digestible nutrients from forage feed.
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pound per cow daily. For cows on pasture feed and
limited grain, ten lost 476 pounds, five gained 152
pounds—a net loss of 324 pounds, or 0.27 pound per
cow daily.

The time required for each of the operations was
recorded each day for each method. Man-hours and
equipment-hours required for managing forages were
highest for green-chop (Table 4). These figures
would be lower if more cows were handled.

The amount of forage dry matter prepared and
produced per acre was as follows: sealed alfalfa, 3,130
pounds; green-chop, 3,094.2 pounds; pasture forage,
2,935.4 pounds.

Harvesting and preparing green-chopped forage
twice daily required 3.19 more man-hours (31.6%,),
and 10.84 more machinery-hours (67.3%,) per acre
than sealed alfalfa. To prepare a ton of green-chopped
dry matter equivalent required 1.93 more man-hours
(2.9%,) and 6.78 more machinery-hours (64%,) than
sealed alfalfa.

Unless the disadvantages of time, machinery, and
storage costs can be more than off-set by increased
yields of products, pasture is the most economical
method. However, as herds increase in size the merits
of the different methods change in favor of sealed
storage or green-chop. These methods do not require
fencing. Machinery may already be available, and
these methods may extend its usefulness.

General Considerations

One main advantage to stored feeding is that it is
available conveniently each day. With increased me-
chanization, such as feed bunks, this method becomes
more popular. Green-chopping requires getting the
forage in from the field in all kinds of weather, twice
daily, every day of the week. Forage tends to vary
greatly from week to week when green-chop is the
method used.
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Figure 2. Live weight gains and losses in dairy cows from
sealed alfalfa, green-chop, and pasture on liberal grain and
limited grain.

Cows on pasture tend to waste some forage by(
tramping and uneven grazing. Weeds are sometimes
a problem. Also, it takes more energy for cows to get
their feed by grazing than if it is hauled to them. On
hot days, grazing is limited.

Each farm has its own set of conditions with cows,
machinery, labor, storage facilities, land, finances, and
so forth; a forage management and feeding system
that fits one farm may not be adaptable to another.
(Project 350. Dairy Dept.)

Table 4. Labor and Equipment Hours Required for Preparing Forages, Changing Cows on
Pasture, and Pasture Maintenance

Per acre Per ton of dry matter

Labor and Sealed Green- Sealed Green-
machinery item storage chop Pasture storage chop Pasture

Hours Hours Hours Hours Hours Hours
Man . . 10.09 13.28 12.50 6.64 8.57 8.56
Machinery
Tractor ... . 6.35 9.82 4.18 633
Mower . 232 . 152 .
Rake o 1.40 — 92 —
Field chopper ... 1.75 731 . 115 471
Trailer . 982 . 633
Trucks . 289 190 .
Silo blower ... 140 - 92
Total machine hours_.. 16.11 26.95 10.59 17.37
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