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From Director Myers:

The site for South Central Research
Farm, authorized by the last Legislature,
has been selected. About 20 acres on
the Glen Hutchinson farm 10 miles south
of Presho on U. S. Highway 183 have
been leased for 5 years with an option for
an additional 5 years.

Final selection of the site was made by
our soil scientists who examined scveral
locations in Lyman County picked by a
five-man committec from the ten coun-
ties the experiment farm is designed to
serve. The site was chosen because the
subsoil is uniform, soil changes are not
sudden, and there is a gradual slope to the
land. The acreage can be increased if nec-
essary and is on a hard-surfaced road.

Some 120 strains of winter wheat have
been planted on 2 acres at the new re-
search site. Future work probably will in-
clude experiments with sorghum and
corn; grass and legumes; fertility; dis-
ease and insect control; weed control,
new crops; and tillage, cultural, and rota-
tion practices for the area, in addition to
the winter wheat work.

The establishment of this research
farm brings the total number of research
sites in the state to 17, not counting the
many research plots on private farms.

On the Cover

Commercially frozen vegetables were
rare 25 years ago. Now they account for
a big share of the vegetables purchased
by housewives. As frozen vegetables be-
came more and more popular, many
questions came up as to their value and
quality. Dr. Lida Burrill explains results
in an experiment here to determine the
quality of commercially frozen vege-
tables, starting on the next page.
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for study. The plan was to pur-
chase one package of each vegetable
from each of six food stores at four
time n August and September
1951 and April and May 1952.
However, all vegetables were not
available at all stores for each sam-
pling period. After purchase, the
packages were placed immediately
in a freezer maintained below 0° F.
and tests of quality were made
within a week after purchase.

A total of 112 packages of com-
mercially frozen vegetables were
studied. When the packages were
opened, the appearance of the
vegetable was noted, particularly
the color, relative amount of frost,
and signs of dehydration. Samples
from each package of vegetable
were analyzed for ascorbic acid
and for carotene, the precursor of
vitamin A. Another portion was
cooked under standardized condi-
tions and served to a trained panel
of judges for evaluation of flavor,
color, and texture.

Dehydration

Signs of dehydration or “freezer
burn” were found in 17 packages or
15% of the total number. More
packages of peas were in this
group than any other vegetable.
Dehydration causes discoloration,
changes in texture, and off-flavors.
In preventing dehydration, the
packaging material is most impor-
tant. Some commercial packers use
an extra cellophane interliner or a
double waxed paper overwrap.
This is done to help keep air out
and moisture in.

Frost

As each package of vegetable
was opened, an evaluation of the
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relative amount of frost was made
using a four point scale: (1) very
little, (2) small amount, (3) mod-
erate amount, and (4) large
amount. The results are summa-
rized in figure 1. All of the pack-
ages of cauliflower had small to
large amounts of frost, with about
one-fourth of them being heavily
crusted with frost. One-third of the
packages of green beans had large
amounts of frost; however, slightly
more than a fifth had very little
frost. A larger proportion (35%) of
the peas had very little frost and
a smaller number were heavy
with frost (11%). About one-fourth
of the packages of spinach and
broccoli had large amounts of frost.
Altogether nearly two-thirds of the
packages showed moderate to large
amounts of frost.

A similar comparison of all pack-
ages purchased at each store shows
that more than half (58%) of the
packages purchased at market B
were heavy with frost. On the other
hand none of the products bought
at markets A and E had heavy frost.
The frost ratings of packages from
markets D and F were similar in the
proportion having heavy frost.
Market C supplied about equal
numbers of packages in each of the
four frost classifications.

It is natural for there to be small
amounts of frost on frozen vege-
tables but large amounts are an in-
dication of undesirable storage con-
ditions. The formation of ice crys-
tals or frost is faster at temperatures
above 0° F. than when storage tem-
peratures are maintained below 0°.
Frost formation is further hastened
by fluctuating temperatures. Partial
thawing and refreezing are espe-
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FIGURET  Proportion of packages of commercially frozen vegetables receir
ing frost ratings at four levels
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FIGURE 2 Proportion of packages of c.....nercially frozen vegetables
recelving color scores at four levels
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FIGURE 3 Proportion of packages of commercially Frozen vegetables
fromeach market having flavor scores at four levels
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cially conducive to formation of
frost.

Color

Before cooking, the color of the
beans, broccoli, and spinach varied
from a bright green and a yellow-
ish green to varying shades of
brown, gray, or olive green. In
some cases the color varied within
a single package. One package of
peas was described as being “dull.”
Fewer of the packages of cauliflow-
er were described as having good
color. Varying shades of brown and
gray were found.

After cooking, the color was
scored on a ten-point scale by a
panel of three judges. The results
are summarized in table 1 and fig-
ure 2. Peas had the highest average
color score (8.6) and the largest
proportion (63%) of packages rat-
ing Excellent in color. Green beans,
on the other hand, had the lowest
average color score (7.2) and the
smallest proportion (18%) of pack-
ages rating Excellent. Broccoli was
next lowest in average color score
(7.83) and had the largest propor-
tion (see figure 2) rating Fair in
color. Spinach and beans had about
the same proportion of samples rat-
ing Fair as to color. Altogether 5%
of the packages rated Fair, 15%
Good, 40% Very Good, and 40%
Excellent.

Two-thirds of all the packages of
frozen vegetables secured from
market A were rated Excellent in
color with another one - fourth
classed as Very Good. Packages
from the other five markets had
similar proportions of packages
having excellent color. The pack-
ages rating Fair in color came from
four of the six markets.
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Off-color in frozen vegetables
may result from several causes or
combinations of conditions. The
principal reason for scalding vege-
tables prior to freezing is to destroy
or inactivate enzymes which bring
about changes in color by means of
chemical reactions. If the scalding
is inadequate, these enzymes are
not destroyed and even at freezing
temperatures they will act to pro-
duce off-colors. Since all chemical
reactions go on faster at higher
temperatures, storage temperatures
above 0° F. are another factor in
causing undesirable color changes.
Both inadequate scalding and too
high storage temperatures may op-
erate at the same time. Fluctuating
temperatures above 0° F. are espe-
cially detrimental Vegetables
which have been adequately scald-
ed will withstand adverse storage
conditions better than those that
have not been sufficiently scalded.

Ascorbic Acid

Carefully controlled research
studies have shown that although
there is some loss of ascorbic acid
during scalding, chilling, and freez-
ing, frozen vegetables properly

Table 1. Evaluation of Color of Com-

mercially Frozen Vegetables After
Cooking (Average for Three Judges)

Number

of Color Score

Pack- Low- High- Aver-
Vegetable ages  est est age
Beans, green ... 17 4.3 9.7 7.2
Broccoli .. .. 15 30 100 7.3
Cauliffower . 16 5.0 100 7.6
Peas ... 19 67 100 8.6
Spinach .. 215 43 100 76

Total 82




stored compare very favorably with
the fresh product as a source of
this nutrient. Since ascorbic acid
_is rather easily destroyed, the reten-
tion of the acid is sometimes
used as an indication of quality of
frozen vegetables and fruits. How-
ever, in this study the amount of
ascorbic acid in the fresh vegetable
is not known. Therefore this test of
quality must be used with caution.

The concentration of ascorbic
acid in each of the five vegetables is
summarized in table 2. It is evident
that the range from lowest to high-
est values is very great, especially
for broccoli. However, the average
values for each vegetable, with the
exception of green beans and spin-
ach, compare quite favorably with
values given in Agriculture Hand-
book No. 8, USDA, 1950. Values for
green beans and spinach show a
greater deviation from those given
in Handbook No. 8.

Putting it another way, one out of
every two packages of frozen spin-
ach and one in three of green beans
contained less than one-half the
amount of ascorbic acid quoted in
Handbook No. 8 for these vege-
tables. Similarly, one out of every
five packages of broccoli and one
out of every 10 packages of peas
and of cauliflower were low in
ascorbic acid. Even so, substantial
amounts of ascorbic acid would be
furnished by these samples of spin-
ach, broccoli, and cauliflower. The
actual amounts remaining in the
peas and beans are, however, rela-
tively small.

The ascorbic acid content of a
frozen vegetable depends on: (1)
the content of the fresh vegetable
as harvested, (2) the losses be-

Table 2. Ascorbic Acid Content of
Commercially Frozen Vegetables From
Retail Stores in Brookings

in mg./100 gm.
Number
of Hand-
Pack- Low- High- Aver- book
Vegetable ages est  est age #8
Beans,
green .22 41 13.0 72 11
Broccoli . 21 8.0 932 60.8 75
Cauliflower 22 28.8 679 439 51
Peas ... 26 42 237 168 18
Spinach ... 21 74 581 21.0 38
Total 112

tween harvest and preparation for
freezing, (3) losses during scald-
ing, chilling, and freezing, and (4)
losses during storage. Excessive
losses at one or more of these stages
would account for the low values
observed.

Significant negative correlations
were found between frost scores
and ascorbic acid content for broc-
coli at the 1% level (r=—0.687) and
spinach at the 5% level (r=—-0.606).
This means that for these vege-
tables, the greater the amount of
frost the lower the ascorbic acid
content is likely to be.

Flavor

Although color is a very impor-
tant factor in determining quality
of frozen vegetables, the final test is
the taste. Flavor scores are summa-
rized in table 3. The lowest score
was for a package of peas. Three
packages of beans and one ¢ ;pin-
ach also had low scores. None of
the samples was given a score of 10
and only eight packages rated a
score of 9. Broccoli had the highest
average flavor score while beans
and peas were lowest.



Table 3. Evaluation of Flavor of Com-
mercially Frozen Vegetables After
Cooking (Average for Three Judges)

Number
of Flavor Score
Pack- Low- High- Aver-
Vegetable ages  est est age

Beans, green .. 17 40 87

Broccoli ... 15 60 93 7.7

Cauliflower . 16 50 9.0 73

Peas ... 19 37 87 68

Spinach ... 15 43 9.0 73
Total ... i 82

Figure 3 shows the proportion of
the packages in each of the four
grades for each vegetable and for
each market. Spinach and broccoli
had the largest proportion of pack-
ages scoring Excellent in flavor,
while more of the beans rated only
Fair. Two-thirds of all the packages
scored Very Good to Excellent, 27%
were Good, and 6% rated only Fair.

Packages with low flavor scores
came from four of the six markets
(figure 3). The average score for
each of the markets ranged from 6.4
for market F to 7.6 for markets A
and D. More of the packages hav-
ing lower flavor scores came from
market F. More of those grading
Excellent were from markets A and
D. About three-fourths of the pack-
ages from market E scored Very
Good for flavor.

Conclusions

Thus it is evident that randomly
selected packages of commercially
frozen vegetables do vary widely in

such quality factors as color, flavor,
and ascorbic acid content. How-
ever, by far the greater proportion
of them can be expected to rate
good to excellent in quality, with a
small proportion, less than 10%, be-
low average. Among the vegetables
studied, beans and cauliflower ap-
peared somewhat more likely to be
of inferior quality.

Although the differences be-
tween markets were not great, mar-
ket A appeared to rate somewhat
higher than the others. This market
was doing a large volume of busi-
ness and the frozen food cabinet
was always well-kept, free from ex-
cessive frost and rarely were pack-
ages stacked above the “full line.”
The more popular the vegetable the
greater the demand for it and con-
sequently the less chance of your
getting a package of inferior qual-
ity. Where there is little demand,
packages may remain in the display
cabinets for relatively long periods
of time, possibly under adverse
storage conditions, such as fluctuat-
ing temperatures above 0° F.

Therefore in purchasing com-
mercially frozen foods, it is best to
buy from a store doing a good vol-
ume of business and one where the
frozen food cabinet is well cared
for. And after you buy? Either use
the vegetable right away or pre-
serve its goodness by storing in a
freezer maintained at or below 0°
F. (Project 210. Leaders: Lida M.
Burrill and Beth Alsup, Home Eco-
nomics Dept.)




WE ARE STUDYING
MARKETING PRACTICES
(IN THE STATE

10 HELP YOU GET . . .

better prices for

By Gerald Marousek and J. Patrick Brow:

outH Dakota farmers have long
been faced with the fact that
they receive lower prices for their
eggs than do farmers in any other
state except North Dakota. In 1950-
52 South Dakota egg prices were
more than 10 cents per dozen below
the national average.

Why do our farmers consistently
get less money for their eggs than
tarmers in neighboring states? Sev-
eral reasons have been suggested,
including quality of the eggs mar-
keted, assembling and transporta-
tion costs from producer to
consumer, and the efficiency of
marketing facilities.

Questionnaires Sent

The Economics and Poultry Hus-
bandry Departments here conduct-
ed a study to determine whether
the practices used by farmers in
producing, handling, and market-
ing their eggs had any effect on the
prices they received.

Questionnaires were mailed to
1,750 randomly selected farmers at
3-month intervals beginning in
May 1955 and continuing through
February 1956, to obtain informa-
tion on practices being followed
and prices received each season of
the year.

Farmers were asked to report
their egg sales for a 1-week period
on each of the four questionnaires.
Dozens of eggs sold, total dollar re-
ceipts, and price per dozen were re-
ported for eggs sold on a current
receipt or straight run basis, for
Grade A large egg sales, and for
all eggs sold on grade.

Along with their report on sales,
producers were asked to list pro-
duction and egg handling practices
they carried out during the week.
The production and handling prac-
tices on which data were collected
included breed of layers kept by
the farmer, weekly egg production,
size of flock, whether or not roosters
were kept with the flock, confine-
ment of flock to laying house, fre-

This article is by Gerald Marousek, as-
sistant economist, and J. Patrick Brown,
former graduate assistant, South Dakota
Agricultural Experiment Station.



quency of gathering eggs, place of
storing eggs, temperature of egg
storage room, type of egg storage
container, and egg cleaning prac-
tice.

Marketing factors which might
affect the prices received by farm-
ers were reported also. Buyer’s line
or type of business, frequency of
egg delivery to market, distance
from farm to market, and whether
eggs were picked up at the farm or
delivered to the buyer were the fac-
tors included in this group.

Geographic location and seasons
of the year, as well as a combina-
tion of several of the above men-
tioned factors, were studied to
determine their effect on prices re-
ceived.

Not Following Recommendations

The study indicated that many
producers were not following all of
the practices recommended for pro-
ducing and marketing high qual-

ity eggs. Farmers carrying out four
or more of the seven recommended
practices on which information was
obtained received higher average
prices when selling on a graded
basis than did those following less
than four of the recommended
practices. This difference was 0.1
cent per dozen in May, 5.2 cents in
August, 0.6 cent in November, and
1.0 cent in February.

Higher prices were reported
when eggs were sold ungraded to
retail grocery stores than to any
other type of dealer buying on a
non-graded basis. This does not
mean that farmers as a group can
profit by selling in this manner;
often a grocery store buys from only
a few selected producers, paying
them a premium for eggs which
will meet the demands of its retail
sales. Grocery stores also sometimes
pay a higher price for eggs when
the egg check is applied to grocer:

purchases.

Prices Received by South Dakota Egg Producers by Type of Sale,
May 1955-February 1956

May 1955 August 1955 November 1955 February 1956
Type Cents % of Cents °, of Cents % of Cents % of
of per Total per Thotal per Total per Total
Sales Dozen Sales  Dozen Sales  Dozen Sales Dozen Sales
Direct to
consumer . . 32.8 09 323 1.9 35.8 1.0 353 0.9
Current
receipt ... 26.1 56.0 26.7 437 32.3 35.0 329 51.6
Grade A
large ... 287 57.4% 407 55.1* 445 50.5*% 350 64.5%
All Graded ... 27.6 43.1 35.6 54.4 38.9 64.0 335 475
Hatchery ... . .. e 50.1 .
Total Number
of Respondents . 678 338 278 331
Percent Response 38.7 19.3 15.9 18.9

*Percent Grade A large of total graded receipts.
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More producers reported selling
eggs to local produce stations than
to any other type of buyer. This was
true for both current receipts and
_graded sales for all seasons of the
year.

Although only a few producers
sold eggs to egg assembly plants
(plants packing eggs primarily for
central market or contract deliv-
ery), graded sales to this type of
outlet brought prices equal to or
higher than the average price re-
ported for three of the four report-
ing periods.

Geographic location plays an im-
portant role in prices received by
producers of eggs. Local supply
and demand relationships affect the
egg prices received by South Da-
kota farmers. Prices received by
farmers were generally higher in
the western part of the state which
is a deficit producing area part or
all of the year. Producers in south-
eastern South Dakota received
prices above the state average for
eggs sold both on graded and un-
graded bases. Lowest non-graded
prices were reported in south cen-
tral South Dakota.

Direct sales to consumers ac-
counted for only 1 to 2% of the
total sales during each reporting
period. Prices received for direct
sales, however, exceeded Grade A
large prices for two reporting pe-
riods and current receipt prices for
all periods (see table). Since many
South Dakota egg producers do not
live near cities they do not have an
opportunity to sell directly to con-
sumers.

Seasonal production patterns af-
fect egg prices. Also the price
spread between quality grades is

11

greater when a commodity is in
scarce supply. The table shows that
highest current receipt prices were
reported in November and February
and highest graded prices were re-
ceived in August and November.
The greatest spread between cur-
rent receipt price and graded price
occurred in August, with another
large spread in November.

The table shows that the percent-
age of Grade A large sales to total
graded sales was from 50 to 65%
for the four reporting periods. This
is 10 to 20% below the average pro-
portion of grade A large eggs re-
ported sold in other midwestern
areas. From 35 to 56% of the eggs
were marketed as current receipts
or ungraded. These are perhaps
two reasons why South Dakota egg
producers receive below average
prices for their eggs.

Further Study Needed

The study suggests that there is
room for improvement in both the
quality and marketing of eggs in
South Dakota. Information is need-
ed on quality loss between first
buyer and consumer as well as farm
quality problems. Marketing prob-
lems include transportation costs,
efficiency of the egg marketing sys-
tem in South Dakota, and the possi-
bility of developing market outlets
for high quality eggs produced in
the state.

Egg producers and dealers can
be expected to support an egg qual-
ity program which will bring re-
turns great enough to offset any
additional cost incurred. (Project
175. Leaders: Gerald Marousek,
Economics Dept., and William
Kohlmeyer, Poultry Dept.)









treatment all animals were run
through the chutes and ear-tagged,
with every other animal of each
age-group released without treat-
ment. The others were drenched
with Dow ET-57 at the rate of 5
grams of chemical per 160 pounds
of body weight. Herd I was treated
November 8 while herd II was
treated November 12. Each animal
was examined twice, and the num-
ber of grubs counted, during the
winter and early spring. The results
of these tests are shown in table 3.
While grub infestation was low, as
judged by the untreated animals, a
relatively high degree of control
was obtained, whether judged by
the number of grubs present or by
the number of cattle that had any
grubs at all.

A relationship appeared between
the age of the cattle treated and the
degree of control. In herd II the
greatest infestation was in the un-
treated calves, which averaged 9.8
grubs per head as compared to 1.6

grubs per head in older animals.
None of the treated calves had any
grubs at the time of counting. Thus
the calves showed 100% control
whereas the older animals indicat-
ed only a 70.7% re iction in total
number of grubs per head.

Laboratory Studies

Laboratory studies during 1956-
57 were aimed at increasing the
understanding of how the current-
ly successful systemic agents act,
and toward the development of
new candidate materials for later
test in cattle. Young larvae were
obtained during the fall and winter
from the gullets of slaughtered
cattle. In several series of experi-
ments these young larvae were ex-
posed to blood of cattle treated
with Dow ET-57. None of these
tests indicated any toxicity of such
blood at various intervals after a
single therapeutic dose, nor of
blood removed from animals that
had been continuously fed low-level

Table 1. Treatments Administered to Calves in Yard Tests

Dates of Treatment

Lot

No. Treatment Procedure

1 Nicarbazin, in feed 5 grams per head,
each day (91 days)

2a  Nicarbazin, in capsule 25 grams per head

2b  Nicarbazin, in capsule 50 grams per head

3a  ET-57,'in capsule 20 grams per head

3b  ET-57, in capsule 20-25 grams per head

3¢ ET-57, as bolus 20-30 grams per head

4 Control Untreated

5  ET-57, in salt bone Av. 1.87 grams per head,

meal mix each day (66 days)

6  ET-57,in feed 3 grams per head, each
day (77 days)
(15 mg./kg.)

7 21/199, as wash 1.5 qts., 0.75%, susp.

8 ET-57,in feed 30 mg./kg. (7 days)

Dec. 6 through Mar. 6

Dec. 3
Dec. 20
Nov. 19
Dec. 4
Dec. 20

Dec. 17 through Feb. 20
Dec. 6 through Feb. 20

Dec. 3
Feb. 1 through Feb. 7

14



dosages in their diets. Tests with
the chemical introduced directly
into dishes containing the young
larvae also failed to demonstrate
any significant toxicity. An under-
- standing of the mode of action of a
chemical introduced into the body
of an animal is obviously desirable
before a full evaluation can be made
of its physiological importance.
Several new chemicals were found
that are worthy of further investi-
gation.
Conclusions

The outlook for the control of
cattle grubs by systemic agents is
very good. Several compounds are
now available that, when intro-
duced into the bovine body, can

kill grubs before they reach the
backs of cattle. There are several
methods of application that have
shown promise: single oral dose,
low-level continuous dosage in feed
or salt, spray, and injection. Work
this coming year will be directed
toward the more promising chemi-
cals, improved methods of applica-
tion, and fate of the chemicals
within the bodies of cattle. Many
agencies are now involved in these
studies, and great attention is be-
ing paid to the question of residues
in meat and milk. Several practical
chemicals should be available for
use within the near future. (Project
244. Leader: Wm. M. Rogoff, Ento-
mology-Zoology Dept.)

Table 2. Grubs in Backs of Calves in Yard Tests

Lot No. of Av. No. of Grubs per Calf
No. Calves Treatment Jan. 25% Feb. 23-25+ Mar. 25+
1 3 Nicarbazin, in feed . 24.0 16.3 0

2 4 Nicarbazin, in capsule ... 10.31 7.3 1.8

3 8 ET-57, bolus or capsule.._..____.._.__._ 0 0.1 0

4 8 Control (untreated) ... . 254 48.6 4.3

5 7 ET-57, in salt mixture ... 0 0 0

6 6 ET-57, in feed 0 0 0

7 4 21/199, as wash 5.3t 5.3t 0.8

8 3 ET-57,in feed ... § 0.3 0

*Not extracted.
. tExtracted.
+Some grubs small or dead.

§January 25 count showed average of 4.7 grubs per head, prior to treatment.

Table 3. Results of Field Trials With Dow ET-57 Administered as a Drench at
5 Grams per 100 Pounds Body Weight*

Herd I Herd I
Treated  Untreated Treated Untreated
No. of cattle_...___. .. 33 40 47
Total grubs 34 10 273
Av. per head . . 1.0 0.25 5.8
No. infested cattle 9 3 24
Percent infested 27.3 7.5 51.0

*This dosage rate is about 110 mg./kg.









Nematodirus (the thread-necked
strongyle) and Strongyloides (the
intestinal threadworm ). The species
were N. helvetianus and S. papillo-
sus.
Heavy infection with Nematodi-
rus in calves causes scouring with
loss of appetite, weakness, and fail-
ure to gain weight. In a report from
Wyoming, the deaths of 32 calves
on a pasture were blamed on heavy
infections with this worm. Other
calves in the herd were sick. The
eggs of the worm are very hardy,
often remaining alive for as long as
a year on the ground.

Incidence of Parasitic Worms in Cattle

Heavy infection with Strongy-
loides in calves causes inflammation
of the intestinal lining which leads
to diarrhea. The animals may go off
feed and lose weight. These worms
have a very rapid life cycle; 10 days
after infection of a calf, eggs appear
in the feces. This is the only intesti-
nal roundworm of cattle in which
the egg is embryonated (has an ac-
tive larva inside) while still in the
intestine.

The tapeworm eggs were all
Moniezia benedeni. Reports on
damage by this worm are controver-
sial. In some reports, diarrhea,

at Cottonwood and Eureka, 1956-57

COTTONWOOD

24 Cattle Treated* Dec. 14, 1956

23 Controls

Fecal samples collected Dec.1 Jan.25 April 29 Dec.1 Jan.25 April29
Percentage infected
with roundworms . 96 83 100 100 83 96
Ave. no. of roundworm
eggs per gram of feces
in infected animals . __ 35 10 21 36 23 19
Percentage infected
with tapeworms ... 25 17 17 13 13 13
Ave. no. of tapeworm
eggs per gram of feces
in infected animals __ _______ 40 41 28 250 93 48
EUREKA

19 Cattle Treatedt Dec. 14, 1956 20 Controls
Fecal samples collected Dec.1 Jan.26 April 30 Dec.1 Jan.26 April 30
Percentage infected
with roundworms ... 88 89 100 95 95 100
Ave. no. of roundworm
eggs per gram of feces
in infected animals . . . __ 14 12 21 15 13 26
Percentage infected
with tapeworms ... . .. 29 37 27 25 55 33
Ave. no. of tapeworm
eggs per gram of feces
in infected animals . __ 308 327 193 295 209 104

*40 grams per head of micronized phenothiazine, NF Green 5 microns, in capsules.
+40 grams per head of micronized phenothiazine, Purified 3 microns, in capsules.
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emaciation, and death are attribu-
ted to tapeworms, while others
contend that damage by tapeworms
is negligible.

As to mode of build-up of infec-
tions, these roundworms have direct
life cycles (no intermediate hosts
involved ), and therefore the infec-
tion could be built up either in the
feed lot or on pasture, although
transfer is most rapid on pasture. In
Nematodirus the infective egg is
ingested. In Strongyloides the egg
hatches, and infective larvae nor-
mally penetrate the skin of the host
although they too may possibly be
ingested. The tapeworm M. bene-
deni, requires an intermediate host,
a tiny grass mite, and takes about 3
months for completion of the entire
life cycle; therefore the infection
could build up only on pasture.

Results of Treatment

In none of the groups of cattle
studied here did we find any sig-
nificant difference in the worm egg
counts, as summarized for one year
in the table. Two explanations can
be given for this: (1) the level of
parasitism was quite low in most of
the animals, and (2) the three spe-
cies of worms which were most
prevalent are among the few spe-
cies unaffected by phenothiazine.
Although phenothiazine is effective
against a greater range of species
than any other known drug, it is not
effective against any tapeworms nor
a few species of roundworms, in-
cluding Nematodirus and Strongy-
loides.

Only one calf had a poor weight
record which might be connected
with parasitism. This calf, a control,
had the highest roundworm egg
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count, 228 per gram of feces at the
beginning of the study, and had the
poorest rate of gain of any of the 86
calves studied in 1956-57. On the
other hand, the calf with the high-
est tapeworm egg count, 1,120 per
gram, was among the better gainers.

In six of the eight lots of calves
studied in 1956-57, the controls had
a slightly better gain record than
the treated animals. Indications
were that the phenothiazine caused
an initial set-back for which there
was no compensation, since the
drug was ineffective against the
species of worms present. In 1955-
56, the set-back was more pro-
nounced when monthly drenches
were given.

Evaluation

Results so far are inconclusive.
The work has been done only on the
dry lot wintering phase. The pas-
ture phase should be studied before
passing judgment on the value of
the treatment, since the transmission
rate of parasites is usually much
higher on pasture. The study has
shown that worm parasites may be
widespread in cattle in South Da-
kota, even though the level of para-
sitism may be low in most animals.
This poses a threat for rapid build-
up of infection under conditions
favorable to the parasites.

The studies on 206 head of cattle
during the past two years indicated
that they were not heavily parasi-
tized by worms which can be
controlled with phenothiazine, al-
though this drug has received con-
siderable publicity for generalized
use in recent years. In fact, the
treated cattle suffered a slight ini-
tial set-back without compensatory
benefits from anthelmintic action of



the drug. Therefore, phenothiazine
not only was not worth the cost of
treatment but appeared to be detri-
mental to the cattle treated. This
emphasizes the fact that indiscrimi-
nate treatment of herds with pheno-
thiazine is not recommended. The
feces of representative animals
should be sent to a veterinarian or
a laboratory for diagnosis to deter-
mine whether treatment is indi-
cated.

Since most of the worms in these
studies were of species not affected
by phenothiazine, a promising new
drug is under consideration for
study in the future to determine its
efficacy against these species. Indi-
cations are that no spectacular ad-
vantage can be expected in treated

cattle. However, efficiency in han-
dling cattle has reached the point
where future improvement prob-
ably will be in the nature of small
individual gains. These gains would
be of greatest value where large
numbers of animals are handled.

A simple example would be that
if an operator could net only $1 per
head more by treating his cattle, he
could clear an additional $1,000 on
1,000 head of cattle. Since South
Dakota is a great producer of cattle,
further studies are needed on their
worm parasites and the possible
effects upon thriftiness. (Project
278. Leader: E. J. Hugghins, Ento-
mology-Zoology Dept., cooperating
with Project 120. Leader: L. B. Em-
bry, Animal Husbandry Dept.)

Relative sizes of eggs of tapeworm
(Moniezia benedeni), left, and round-
worm (Strongyloides papillosus), right.
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Figure 1. This hybrid is slightly

later than S.D. 400. It is adapted

to counties on the northern edge

of the southeastern part of the

state. Over a 4-year period it has

outyielded S.D. 400 by an average
of 8 bushels per acre.

Figure 2. A later hybrid than
S.D. 604, this hybrid is adapted to
extreme southeastern counties of
the state. S.D. 622 has outyielded
S.D. 604 by an average of 8 bush-
els per acre for the past 4 years.

to diseases is also good with only a
trace of rust, smut, and leaf spot
having been observed.

Maturity

Relative maturity of South Da-
kota 420 and of South Dakota 622
is shown in the table by the percent
moisture at harvest. South Dakota
420 has averaged between 3 and 4%
more moisture over a 4-year period
than South Dakota 400. This means

it should be adaped to southern
Minnehaha, McCook, and Hanson
Counties and to the northern part
of Lincoln, Turner, and Hutchinson
Counties, as well as to other areas
needing a hybrid of similar ma-
turity.

South Dakota 622, over the 4-year
period, averaged 1.4% more mois-
ture than South Dakota 604 when
grown in Clay County. This indi-
cates that it is somewhat later in
maturity and would be adapted for
southern Lincoln and Turner Coun-
ties and the northern parts of Clay,
Union, and Yankton Counties and
in other areas requiring a hybrid of
this maturity.

Yields

Yields of the two new hybrids in
comparison to South Dakota 400
and South Dakota 604 are also pre-
sented in the table. In Minnehaha
County, South Dakota 420 averaged
almost 8 bushels per acre more corn
over the 4-year period than did
South Dakota 400. In addition it
yielded more corn in each of the 4
years tested. In the Clay County
plots, South Dakota 622 outyielded
South Dakota 604 by 8 bushels per
acre for the 4 years. However, it did
not always outyield South Dakota

Performance Records of South Dakota Hybrids 420 and 622 as Compared to
South Dakota Hybrids 400 and 604

1956 1955 1954 1953 Average

Mois- Mois- Mois- Mois- Mois-

Yield ture Yield ture Yield ture Yield ture Yield ture

Hybrid Bu./A. % Bu/A. % Bu/A. % Bu/A. % Buw/A. %

Minnehaha County
S. D. 420 82.0 225 557 165 76.1 304 786 251 731 236
S. D. 400_.. 730 19.0 506 147 650 257 713 224 650 205
Clay County

S. D. 622 49.1 148 519 177 76.8 219 979 212 689 18.9
S. D. 604 383 121 548 193 529 197 970 187 608 175
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604 in each of the years tested, the
latter hybrid being variable in its
yields from year to year. The rela-
tive vielding ability of each of the
new hybrids in comparison with
that of the older hybrids is demon-
strated in figures 1 and 2.

Pedigrees
South Dakota 420 has the follow-
ing pedigree (WF9 x OHS56A)
(OH45 x B8) and has been tested
as Experimental 13. The seed par-
ent, as given, should be planted

about one week earlier than the pol-
len parent in order to have silks
present when pollen is being shed.

South Dakota 622 was tested as
Experimental 19 and its pedigree
is (WF9 x M14) (OH4I x OH43).
It also is a mismatched hybrid with
the single cross (WF9 x M14) be-
ing planted from 4 to 7 days before
the single cross (OH41 x OH43).
(Project 66. Leaders: D. B. Shank
and D. E. Kratochvil, Agronomy
Dept.)

GRANULATED INSECTICIDES OVERCOME

MANY DISADVANTAGES OF SPRAYING AND ARE EFFECTIVE

alfalfa weevil

oU CAN coNTroL alfalfa weevils
as effectively with granulated
insecticides as with sprays and at
the same time overcome many of
the disadvantages of using a field-
type sprayer in the early spring.
Damage by the alfalfa weevil,
Hypera postica (Gyll.), in western
South Dakota has made the applica-
tion of chemical controls a regular
spring practice in heavily infested
areas. While some insecticides in
the spray form have provided good
control, you have to wait until tem-
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By R. J. Walstrom and J. A. Lofgren
peratures are above freezing to use
a sprayer. This may crowd your
other spring work. Also, if you use
a weed sprayer to apply insecticides
to alfalfa you must be extremely
cautious and thorough when clean-
ing weed killer from the sprayer to
avoid injuring your alfalfa stand.

Since granulated insecticides

This article is by R. J. Walstrom, asso-
ciate entomologist, South Dakota Agri-
cultural Experiment Station, and J. A.
Lofgren, extension entomologist, South
Dakota Agricultural Extension Service.












to include color scores as a part of
the data collected on record of per-
formance test calves unt the mid-
dle of the 1954 test, so the data
available are final color scores for
1954, 1955, 1956, and initial color
scores for 1955 and 1956.

Color scores used were the aver-
age of the three visual appraisals
we placed on the calves. The scor-
ing system consisted of four scores
representing yellow—1, light red—
2, medium red—3, and dark red—4.
To include all shades of red, these
grades were further divided into
high, medium, and low, giving 12
possible scores.

Score Animals

We scored each animal inde-
pendently and our three scores were
averaged. Ten of the 12 color
grades were represented in the 117
calves receiving a final color score.
Nine were represented in the 88
calves which received an initial
color score.

We feel that the colors ap-
proached the extremes present in
the Hereford breed. The reason the
two extreme classes were not repre-
sented may be entirely psychologi-
cal. A person scoring animals for
any characteristic is reluctant to
place the highest or lowest score
since he may think that it is always
possible to get an animal grading
higher or lower for the character-
istic being scored. This tendency
actually reduces the number of pos-
sible scores that a calf might re-
ceive.

Analysis of Final Color Score

There were 117 calves which re-
ceived a color score at the end of
the performance test. These calves
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were sired by 16 bulls in three dif-
ferent years. The average gain for
the 196-day period was 2.52 pounds
per day and the average feed re-
quirement was 645 pounds of feed
per 100 pounds of gain.

Since lighter weight calves have
a lower feed requirement than
heavier calves, the feed require-
ment of all the calves was adjusted
to that of the 400-450 pound calf.
This was done to prevent confusing
the effects of color and the effects
of weight. If one of the color groups
had a large number of heavy calves,
the actual efficiency of the group
might represent more the effect of
weight than the effect of color.

As was mentioned previously, the
calves were also scored for condi-
tion by our three visual appraisals,
scoring the calves on the basis of
five grades—A, B, C, D, and E—rep-
resenting, high, good, average, fair
and poor condition. These grade:
were also divided into high and low
to include all the variation encount-
ered. The 117 calves averaged C+
or high average final condition.

Table 1 presents the average for
rate of gain, feed requirement, and
final condition for each of the years,
sires, and color grades represented.
Statistical analysis of these data in-
dicated no significant differences
between final color scores for rate
of gain, feed requirement, or final
condition. In fact, for rate of gain
and feed requirement the analysis
indicated that there was more varia-
tion within a color group than be-
tween color groups. Significant
differences were found between
sires for all three characteristics.
Significance, as used here, is a
statistical term in cating that the
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