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Crossbreeding 
beef cattle 

will pay 
by Dr. Ralph Bogart 

Professor of Animal Genetics 

Director, OSU Genetics Institute 

A NOTED FINANCIER once advised, 
"The superior businessman always 

remembers that profits can be in- 
creased by producing for less, as well 
as by selling for more." 

For some time, the emphasis in cat- 
tle breeding has been on improving the 
conformation of straightbred animals— 
with the expectation of selling for 
more. Yet the idea of crossbreeding, 
with its demonstrated potential of pro- 
ducing for less, is slowly but surely 
gaining advocates. And with good rea- 
son. Crossbreeding beef cattle will pay 
—even if a reduction in selling price 
per pound were to occur. 

100 cows and 3 bulls 
This article first considers a straight- 

bred herd of 100 cows and three aver- 
age bulls. Next, using these 100 cows 
as a base, it outlines what we could ex- 
pect if outstanding production-tested 
bulls of the same breed were used for 
20 years or four generations. The arti- 
cle then discusses what we could expect 
after four generations of rotational 
crossbreeding using "top-notch," pro- 
duction-tested bulls of three breeds— 
Hereford, Angus, and a large, rapidly 
growing, high-milking breed such as 
Charolais or Brown Swiss. 

All calculations are made on the 
basis of the variations normally found 
in beef  cattle and the results of  re- 

search at OSU and elsewhere on the 
heritability of fertility, suckling gains, 
feedlot gains, and efficiency of feed 
use. In other words, the article is based 
on what actually has been accomplished. 
This is not to say, however, that every 
cattle producer would achieve exactly 
the success which is shown possible. 

Replacement heifers 

In a straightbred herd of 100 cows 
and three average bulls, there normally 
will be a need for 16 replacement heif- 
ers each year. Fourteen cows, each 
weighing about 1,200 pounds will be 
culled and available for sale, while 
death loss will take two cows. An aver- 
age of 88 calves—44 heifers and 44 
steers—will be raised each year. This 
will leave 28 heifers to be marketed, let 
us assume, at weaning. The 44 steers 
will be fed to a market weight. 

With improved pastures, it can be 
expected that the steer calves will gain 
close to 2 pounds per day and wean at 
205 days at an average weight of 470 
pounds. The 28 heifers can be expected 
to weigh about 415 pounds each at 200 
days when they are sold. The steers 
will be in the feedlot for approximately 
230 days, gain 2.5 pounds per day, and 
average 1,045 pounds at marketing. 
Selling prices, let us assume, are 25^ 
per pound for the heifers, 26^ for the 
steers, and 18^ for the cows. 

Given this situation, the annual finan- 
cial picture looks like this: 

INCOME 

28 heifers 
44 steers 
14 cows 

415tt). ea. @2S^ $2,905.00 
1,045 ft. ea.@ 26^ 11,954.80 
1,200 tb.ea.@ 180       3,024.00 

Total receipts:    $17,883.80 
COSTS 

Feed, pasture, labor, veterinary, 
bedding $11,330.00 

Feed for steers (8.5 tb. feed/lb. 
gain) 6,451.50 

Yardage (44 steers for 230 days) 809.60 
Bull costs 500.00 

Total expenses:    $19,091.10 

NET Loss -$1,207.30 

(In this and following tables, costs for 
maintaining the entire herd until the 
heifers are sold and the steers go into 
the feedlot are put at $110 per adult 
animal. Feed costs for steers are fig- 
ured on the basis of $60 per ton of 
feed, and yardage costs on the basis of 
80 per day. It is assumed that the 
steers are custom-fed and that the 
daily charge for this service will re- 
main constant. The selling prices are 
considered to be net figures, as mar- 
keting, shrinkage, and similar costs are 
assumed to have been paid.) 

Static production level 
Over time, we cannot expect any 

significant changes in this herd's pro- 
duction level with continued use of av- 
erage bulls. However, the use of out- 



Examples of 
bulls of three breeds 

that can be used 
in a rotational 

crossbreeding program. 
From top to bottom, 

Hereford, Angus 
and Charolais. 

standing production-tested bulls, while 
it may have little or no effect on fertil- 
ity, should bring about considerable 
improvements in suckling gains, feed- 
lot gains, and feed efficiency. 

Thus, with production-tested bulls, 
it can be expected that there still will 
be 44 heifers and 44 steers raised and 
16 heifers needed for replacements at 
the end of four generations. However, 
with improved pastures, these heifers 
can be expected to weigh about 490 
pounds each at 200 days when 28 of 
them are marketed. And the 44 steers 
will weigh about 550 pounds apiece at 
weaning after 205 days and attain an 
average market weight of 1,060 pounds 
after 165 days in the feedlot. 

Financial picture 
In this situation, using the same sell- 

ing prices as before, our annual finan- 
cial picture after 20 years has improved 
significantly: 

INCOME 

28 heifers 490tt).ea.@25!f $ 3,430,00 
44  steers 1,060 tb.ea.@ 260 12,126.40 
14 cows 1,200 tt).ea.@18(t 3,024,00 

Total receipts:    $18,580,40 
COSTS 

Feed, pasture, labor, veterinary, 
bedding $11,330,00 

Feed for steers (6,5 tt), feed/tt), 
gain) 4,375,80 

Yardage (44 steers for 165 days) 580,80 
Bull costs over bull sale 1,200,00 

Total expenses:    $17,486,60 

NET GAIN $1,093,80 

The increase shown in bull costs is 
based on the need to dispose of the 
bulls used in the original herd and to 
replace them with production-tested 
bulls or change to artificial insemina- 
tion. The increase has been spread 
evenly over the entire 20-year period. 



Crossbred steers, such as the above, wean at higher weights 
and gain faster and more efficiently in the feedlot than a 

straightbred steer. This animal, produced in tests at OSU, 
weighs almost 1,100 pounds and is about ready for marketing. 

although costs actually would be greater 
at first and less later on. 

A program of rotational crossbreed- 
ing bulls of three breeds—one a large, 
rapidly growing, high-milking breed— 
can be set up for the original herd as 
follows: 

Three breeding pastures are used. 
Pasture #1 starts out with 33 original 
cows and a top-notch, production-tested 
Hereford bull which produce heifers 
and steers for the feedlot. Pasture #2 
is identical except a superior Charolais 
or Brown Swiss bull is used. Pasture 
#3 also is identical except a top-notch, 
production-tested Angus bull is used. 
At the end of each year, the heifers in 
pasture #3 are rotated to pasture #1; 
the heifers in pasture #1 are moved to 
pasture #2; and the heifers in pasture 
#2 are rotated to pasture #3. 

Crossbred heifers 
More rapid replacement of the orig- 

inal straightbred cows with crossbred 
heifers would be advantageous. The 
older cows would sell for more dollars 
than the weaner heifers, and the cross- 

bred heifers would be more productive. 
This may, of course, involve somewhat 
more expense for feed—in the form of 
grain—for the young heifers which 
would be bred to calve at two years old. 

Expense for fencing 
Generally, there also would be some 

additional expense for fencing. Let's 
assume, however, that a higher price 
for cows sold and a reduction in the 
number of bulls purchased over the 
20-year period would compensate for 
this extra expense. 

With this rotational program, in- 
creased fertility of cows and increased 
livability of steers should result. Thus, 
with improved pastures and under good 
conditions, we can expect that 48 heif- 
ers and 48 steers will be raised rather 
than 44 of each. In addition, these heif- 
ers will weigh about 530 pounds apiece 
at 200 days when 32 of them are mar- 
keted. And the 48 steers will weigh 
about 595 pounds each at weaning after 
205 days and attain an average market 
weight of 1,095 pounds after 150 days 
in the feedlot. 

So after four generations of ro- 
tational crossbreeding, once again using 
the same selling prices, our annual fi- 
nancial picture has improved even 
further: 

INCOME 

32 heifers 
48 steers 
14 cows 

530 ib. ea. @ 250 $ 4,240.00 
1,095 lb. ea.@26(t 13,665.60 
1,200 lb. ea. @ 180      3,024.00 

Total receipts:    $20,929.60 
COSTS 

Feed, pasture, labor, veterinary, 
bedding $11,330.00 

Feed tor steers (6.1 tb. feed/tb. 
gain) 4,392.00 

Yardage (48 steers for 150 days) 576.00 
Bull costs over bull sale 1,000.00 

Total expenses:    $17,298.00 

NET GAIN $3,631.60 

It is assumed in this table that the 
crossbred heifers are purchased for use 
as breeding animals. If they were sold 
as feeders, they would bring a lower 
price per pound than lighter heifers. 

Certain aspects of this rotational 
program ought to   (continued on page 16) 



Lasers 
plus microbes 

could help 

maintain air and 
water quality 

New weapon for onfi-pollufion arsenal 

A NEW WEAPON may soon be added to 
Oregon's expanding anti-pollution ar- 
senal. 

The weapon, developed by OSU mi- 
crobiologist D. A. Klein and his co- 
workers, is a process known as "photo- 
fermentation." Chief components of 
the process are certain microorganisms 
and intense light energy, such as that 
produced by lasers. And indications are 
that it can be used to transform pulp- 
mill effluent, straw residues, and other 
lignin-containing wastes into usable 
products, or even to break them down 
completely. 

Lignin molecule complex 
Chemically speaking, the lignin mole- 

cule is extremely complex. Materials 
which contain lignin, therefore, are 
highly resistant to breakdown by mi- 
croorganisms. This is desirable in some 
instances. For example, it helps assure 
the durability of a wooden structure. 
But when lignin-containing materials 
take the form of solid wastes, their dur- 
ability presents some very serious prob- 
lems. Cases in point: pulp-mill effluent 
and straw residues. 

Substantial amounts of oxygen are 
required for even a partial breakdown 
of pulp-mill effluent. Thus, when large 
volumes of this material are introduced 
into rivers or streams, levels of dis- 
solved oxygen in the water are reduced. 
The growth of slime and formation of 
bottom sludge deposits also is encour- 
aged. As a result, both water quality 
and fish life are threatened. 

The need for removal of straw resi- 
dues and the lack of a use for them are 
among the reasons that field burning 
is an essential practice in grass seed 
production today. Yet field burning 
threatens air quality, for it injects con- 
taminant particles and gases into the 
atmosphere. When conditions are right, 
smoke from burning fields also reduces 
visibility and may cause traffic problems 
when it blows across highways. 

Resistance overcome 
Laboratory work by Klein, James 

Eldridge, Jerry Park, and Robert 
Rockhill shows, however, that the re- 
sistance of lignin-containing wastes to 
microbial action can be overcome—by 
photofermentation. The process in- 
volves treating the waste material with 
intense light energy at the proper wave 
length or portion of the spectrum. This 
breaks apart the stubborn lignin mole- 
cule, leaving molecular fragments that 
can readily be consumed by selected 
types of fungi or bacteria. 

Intensive fungal growth 
As shown in an accompanying pho- 

tograph, intensive fungal growth takes 
place on treated pulp-mill effluent (lig- 
nin sulfonate), while virtually no 
growth occurs on untreated effluent. In 
fact, photofermentation can result in 
the complete destruction of lignin mole- 
cules. Or the process can be controlled 
by various means to provide any de- 
sired degree of breakdown. 

The OSU microbiologists are  now 

working to develop photofermentation 
systems that could enable rapid and 
efficient microbial utilization of lignin- 
containing wastes on a large scale. In 
such systems, pulp-mill effluent could be 
exposed to a laser beam as it leaves a 
paper plant, then deposited in enclosed 
ponds or lagoons into which the proper 
kind of fungi have been introduced. 
Continuous "flow-through" systems 
also may be feasible. 

Experiments also are planned in 
which photofermented straw residues 
will be tested for use as a protein feed 
supplement for cattle. If this effort 
proves successful, a system could be 
devised in which straw residues are 
ground into a powder, transported by 
air past a laser beam, and incorpor- 
ated directly into cattle feed. 

Bacteria complete process 
Bacteria in the animal's rumen would 

complete the process, meanwhile sup- 
plying the animal with additional pro- 
tein. Also, the ground-up straw could 
be incorporated into the soil, where 
soil-borne bacteria would finish the 
breakdown job. 

There are indications that the pho- 
tofermentation process may be adapt- 
able to the treatment and subsequent 
use or elimination of many other types 
of solid waste, such as plastics, mu- 
nicipal refuse, manure, concentrated 
pesticide manufacturing by-products, 
and other undesirable chemical mate- 
rials. If so, Oregon's anti-pollution ar- 
senal would be expanded even further. 



Intensive fungal 
growth takes place on 
treated sample of 
pulp-mill effluent, 
while virtually 
no growth occurs on 
untreated sample. 

Klein adjusts a 
growth chamber in which 
a strain of bacteria 
is being evaluated for 
its efficiency in 
consuming photofernientcd 
straw residues. 



At top left, zvorkmen add covering lid 
and metal straps to bulk container just 
before shipment. Lower left, container 
is filled with sized fruit by machine 
which vibrates container to nestle indi- 
vidual fruits into place. Top lower 
right, a "cutaway" view of bulk con- 
tainer. Note the corner post. Bottom 
lower right, three complete shipping 
units are loaded out into truck. 

Bulk containers cut fruit packing costs 

PEAR AND APPLE growers can "ease 
the cost-price squeeze" by packing 
their fresh-market fruit in bulk con- 
tainers. 

Tests by agricultural economists R. 
D. Langmo and L. C. Eckert show that 
if a five-bushel bulk container were 
used instead of the containers now 
used, Oregon growers could cut costs 
by at least $1.48 per 100 pounds of 
packed apples and $1.30 per 100 pounds 
of packed pears. The tests also indicate 
that fruit packed in bulk containers ar- 
rives in equally as good condition as 
fruit packed in the present containers. 

Pear and apple growers are increas- 
ingly hard-pressed to get a high quality 
fresh product to the consumer at an 
economical price. Among the sources of 
this pressure are rapidly increasing 
costs of labor and materials at the 
packing house. 

Satisfactory, but expensive 
The containers most commonly used 

today for packing fresh pears and ap- 
ples are the tray-pack apple carton and 
the standard wooden pear box. Both 
are quite satisfactory containers, to be 
sure. But they are relatively expensive, 
and they require skilled workers to 
pack the fruit into them, as well as 
large amounts of labor for handling. 

To see if these costs might be re- 
duced, the OSU researchers set up 
tests in which the costs of packing 
pears and apples in five-bushel bulk 
containers and the present containers 
were compared. Varieties used in the 
tests were Anjou pears and Red De- 
licious apples. 

The outcome: materials and labor 
costs for packing pears in the bulk con- 
tainer were 54% lower, and total pack- 

ing costs were cut an estimated 43%. 
Materials and labor costs for packing 
apples in the bulk container were 55% 
lower, and total packing costs were cut 
an estimated 44%. 

Cost breakdowns 
Per 100 pounds of pears, materials 

costs with the standard wooden box 
were $1.35 versus 55^ with the bulk 
container. Labor costs with the wooden 
box were $1.03 versus 53^ with the 
bulk container. The difference:  $1.30. 

Per 100 pounds of apples, materials 
costs with the tray-pack carton were 
$1.53 versus 58^ with the bulk con- 
tainer. Labor costs with the carton 
were $1.15 versus 62^ with the bulk 
container. The difference: $1.48. 

Langmo and Eckert also point out 
a potential cost advantage for bulk con- 
tainers in loading out fruit into a rail 
car or truck. And with improvements 
in design, bulk containers may prove to 
have an advantage in storage costs as 
well. 

The type of bulk container used in 
the tests is 22.5 inches high, 20.5 inches 
wide, and 23.5 inches long. It is made 
of 350-pound-test, corrugated card- 
board with an all-flaps-meet bottom. 
The top flaps, however, are smaller and 
do not meet, enabling inspection of the 
fruit. A small slot is included on each 
side of the container to permit faster 
cooling. For pear shipments, polyethy- 
lene liners can be used. 

Complete shipping unit 
A complete shipping unit consists of 

four containers; a disposable wooden 
pallet; a large, corrugated cardboard 
lid; four triangular, wooden corner 
posts; and three metal straps. 

The containers are filled with sized 
fruit by a machine which vibrates each 
container during filling, thereby nes- 
tling the individual fruits into place. 
Four containers of one size and grade 
of fruit are put on a wooden pallet. 
This unit is then placed on a scale and 
adjusted to the desired weight. One 
of the metal straps is fitted horizontally 
around the four containers and se- 
cured. The unit is then placed in cold 
storage until it is loaded out. (The cor- 
ner posts permit stacking of the units 
in storage with a minimal amount of 
weight on the fruit.) 

A covering lid and the two remaining 
straps that bind the unit together usu- 
ally are added just before shipment. 
Dimensions of the completed unit, 
ready for loading out, are 42 inches by 
48 inches by 28 inches. 

235 pounds of pears 
The bulk container holds approxi- 

mately 235 pounds of pears compared 
to about 45 pounds for the standard 
wooden box, or approximately 206 
pounds of apples compared to about 
43 pounds for the tray-pack carton. 

The test pears were shipped to the 
Philadelphia market, and the test apples 
to Los Angeles. On arrival, the fruit 
was graded according to both the U. S. 
Department of Agriculture grading 
system and a special weighted grading 
system. The OSU researchers' report: 
the arrival condition of pears and ap- 
ples packed in bulk containers is about 
the same as that of fruit packed in the 
currently used containers. 

A full report on the tests, titled Mar- 
keting Fresh Apples and Pears in Bulk 
Containers, will soon be available from 
county agents. 



New 
early-furring 

technique 

signals sizable 

savings 
for the mink 

rancher 

Way found to speed mink furring cycle 

OSU RESEARCHERS have discovered a 
way to produce mink with fully prime 
pelts by early October—from 45 to 60 
days sooner than normal. 

The technique, worked out by F. M. 
Stout, animal scientist, and John Adair, 
superintendent of the OSU experi- 
mental fur farm, consists of control- 
ling the light pattern to which mink are 
exposed. And it promises a sizable re- 
duction in mink ranchers' production 
costs. 

Normal furring cycle 
Mink kits are born in late April or 

early May, and they develop two coats 
before their valuable winter fur 
reaches its prime—normally in late No- 
vember or early December. For several 
reasons, however. Stout and Adair 
suspected that it might be possible to 
speed up this furring cycle through 
light control. So a series of trials was 
launched in 1965. 

Mink were housed in a specially con- 
structed building from which sunlight 
could   be   completely   excluded.   The 
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building was insulated against heat, 
and a ventilation system was installed 
to provide fresh air. Animals were fed 
a typical ration in the usual manner, 
and water was supplied continuously 
by an automatic system. "Daylight" 
was furnished by incandescent bulbs 
that were turned on and off at pre-set 
intervals by a timing device. 

During the first two trial years, the 
researchers attempted to induce early 
furring by shortening the day length 
after July 20 at a faster rate than nor- 
mal. This proved ineffective, although 
it was learned that mink will grow well 
in such an environment. 

Then, in 1967, another trial was run 
to explore how extremes of light would 
affect the furring cycle. After August 
10, one group of animals received con- 
tinuous light, another group no light 
whatsoever, and a third group received 
accelerated day-length shortening. 

Light unnecessary after August 
The result: mink on continuous 

light were completely unprime in De- 
cember,   but   those   entirely   without 

light were completely prime in De- 
cember. This meant that exposure to 
light after August is unnecessary to 
initiate and complete the furring cycle. 

Animals prime on October 1 
Armed with this important finding, 

Stout and Adair conducted a fourth 
trial last year. Beginning on June 21, 
one group of mink was given one hour 
of light each day, while another group 
received nine hours of light daily. The 
outcome: fur growth was observed in 
both groups as early as August 8, and 
both groups of animals were fully 
prime and pelted on October 1. Groups 
of littermate mink raised outside did 
not reach full fur primeness until De- 
cember 9. 

Development of the early-furring 
technique is of considerable signifi- 
cance to mink ranchers. For example, 
pelting in October would shorten the 
usual feeding period by as much as 60 
days. This would add up to an esti- 
mated savings in feed costs alone of 
$2.40   per   animal.   Per  animal   labor 

Dorsal side of raw, 
standard dark, male mink pelts 
raised (clockwise from upper 
left): under natural daylight 
and pelted December 9; 
with one hour of artificial 
light daily after June 21 and 
pelted October 1; with 
exposure to artificial light 
and accelerated day-length 
shortening after June 21 and 
pelted December 9; with 
nine hours of artificial light 
daily after June 21 and 
pelted October 1. Photo on 
page 10 shows experimental fur 
farm, site of the trials. 

costs also would be reduced. And dis- 
ease losses should be cut substantially, 
by virtue of the shorter animal life 
span involved. 

The OSU researchers point out that 
some management problems remain to 
be ironed out before success with the 
technique is assured. Body size of the 
early furring mink was somewhat 
smaller than that of their outside-raised 
littermates. However, the early pelts 
still averaged 30 inches in length—2 
inches longer than the longest interna- 
tional size grade. A number of the early 
pelts also were matted, but Stout and 
Adair feel this problem can easily be 
overcome with some modifications in 
management practices. 

Ration, breeding research 
In addition, new rations may have to 

be formulated as a result of the extra 
stress imposed on the animals. And 
artificial lighting possibly may interfere 
with the breeding cycle. Research on 
these potential problems is now under 
way. 
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Early grazing cuts wheat yields 

EASTERN OREGON RANCHERS who 
graze their fields of semi-dwarf wheat 
in the early spring pay a considerable 
"grazing fee" at harvest time. 

Tests by F. V. Pumphrey, OSU 
agronomist at the Eastern Oregon Ex- 
periment Station, show that grain 
yields are reduced at least 10% when 
semi-dwarf wheats, growing in areas 
where there is a winter dormant period, 
are grazed as early as possible in the 
spring. And the longer or later the 
grazing, the greater the yield reduction. 

Early spring growth of winter wheat 
is highly palatable to all classes of live- 
stock. In the hard-red winter wheat 
regions of the Great Plains, early graz- 
ing is said to produce excellent live- 
stock gains with no loss of grain yield. 
In the Pacific Northwest, early graz- 
ing has helped reduce lodging in robust 

wheat varieties, where rank growth 
might otherwise have occurred. Graz- 
ing also has been credited with increas- 
ing stooling in wheat. 

New questions posed 
Arrival of the semi-dwarf varieties 

Gaines and Nugaines, however, poses 
some new questions about the value of 
early grazing. These wheats seldom 
lodge, and they have exceptional stool- 
ing ability given favorable growing 
conditions in the fall or early spring. So 
Pumphrey, with the cooperation of 
several eastern Oregon ranchers, set 
up a three-year study to assess the ef- 
fects of early grazing on the yield and 
quality of Gaines and Nugaines. 

Six grazing tests were conducted in 
well-fertilized and well-irrigated fields 
of Gaines and Nugaines. A small area 

within each field was fenced to keep 
livestock out. (Cattle were used in four 
and sheep in two of the tests.) 

About midway through each grazing 
period, these fences were moved 
slightly. This resulted in four different 
treatments of the wheat: no grazing, 
early grazing, full grazing, and late 
grazing. Most of the ranchers turned 
their stock out to graze as soon as the 
wheat was 5 to 6 inches tall. Earliest 
date that grazing was started in the 
tests was March 14; latest date was 
April 15. 

Major influences 
Climatic conditions and fall growth, 

the OSU agronomist reveals, were of 
major influence in determining when 
there was sufficient growth for graz- 
ing. Fields which had achieved consid- 
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Table 1. How early spring grazing affects Gaines and Nugaines wheat 

Days Test Plant 
Treatment grazed Yield Protein weight height Heads Straw 

Per 
Bu./A. % Lh./hu. In. sq. ft. Lh./A. 

None 0 92 9.2 62.3 35 102 10,300 

Early* 14 82 9.3 62.1 34 88 8,400 

Full 23 76 9.2 62.5 33 76 7,500 

Late* 9 71 9.4 62.1 33 74 6,900 

* Early grazing was approximately the first half of the ful grazing period, late grazing approximately the last half. 

erable fall growth were ready for graz- 
ing much earlier than fields where 
the wheat had no more than emerged 
the previous fall. 

Average length of the full grazing 
period was 23 days, ranging from a 
low of 17 days to a high of 28 days. 
Rates of stocking varied from slightly 
in excess of one AUM (animal unit 
month) per acre to more than two 
AUM's per acre. 

These stocking rates, Pumphrey 
notes, seemed quite reasonable for pre- 
vailing conditions. If the tests had been 
conducted in an area where moisture 
conditions were less favorable, less 
wheat growth would be expected. 
Stocking rates, therefore, would have 
had to be reduced. 

Results of the tests, which are aver- 
aged in Table 1, show that early graz- 

ing reduced grain yields an average of 
10 bushels per acre, while late grazing 
reduced yields an average of 21 bush- 
els per acre. 

The yield loss apparently stemmed 
from a reduction in the number of 
heads produced by plants that were 
grazed. This finding, Pumphrey points 
out, is contrary to the general belief 
that grazing increases stooling and, 
thereby, the output of heads. Once 
again, late grazing had a more adverse 
effect than early grazing. 

A negative effect 

Grazing also had a negative efifect, if 
any, on several other plant characteris- 
tics. For example, all grazing reduced 
plant height, although full and late 
grazing reduced it more than early 
grazing.   The   combination   of   fewer 

heads and reduced plant height re- 
sulted in far less straw production by 
grazed wheat. However, on a percent- 
age basis, straw production was re- 
duced more than grain production. 
Protein percentage and test weight were 
not influenced by grazing. 

All vegetation utilized 

Adding up the results, the OSU 
agronomist concludes that semi-dwarf 
wheats utilize all their spring vegeta- 
tion in producing a maximum yield. 
(In the tests, ungrazed wheat grew an 
average of nearly 6 inches during the 
full grazing period.) Thus, ranchers 
who graze or are thinking about graz- 
ing their fields of Gaines or Nugaines 
should take this into consideration in 
determining whether early spring graz- 
ing really is a paying proposition. 
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New crops 
can be grown in 
wheat areas 

MANY HIGH-VALUE CROPS can be 
grown with exceptionally good yields 
and quality in the wheat-producing 
areas of Sherman and Gilliam counties 
—given adequate water and proper 
fertilization. 

That's the report from J. T. McDer- 
mid, superintendent of the Sherman 
Experiment Station, following three 
years of sprinkler irrigation and fer- 
tilizer trials. Here is a rundown on 
some of the results the OSU agrono- 
mist obtained last year in plots at Moro 
and 10 miles northeast of Wasco. 

All crops were grown on land that 
had been in winter wheat the previous 
year, and sufficient water was available 
throughout the growing season. 

Four varieties of potatoes—Kenne- 
bec. Netted Gem, Norgold Russet, and 
Red LaSoda—were planted on May 6 
at the Wasco plots. A subsurface appli- 
cation of 600 pounds per acre of 16- 
20-0 fertilizer was made at planting, 
and a surface application of 35 pounds 
per acre of N was made on June 21. It 
was unnecessary to apply any insecti- 
cides or fungicides, as no insect or dis- 
ease damage occurred. Field-run yields 
on a per acre basis were: 29.2 tons 
of Kennebecs, 27.3 tons of Netted 
Gems, 26.4 tons of Norgold Russets, 
and 39.1 tons of Red LaSodas, 

Sugar beet seedings 
A monogerm, hybrid sugar beet— 

variety AHI—was seeded at both the 
Moro and Wasco plots on May 1. 
Plants were hand-thinned after emer- 
gence to obtain a spacing of 10 inches in 
the row. On May 10, just prior to 
emergence, 500 pounds per acre of 
16-20-0 were applied as a top dressing. 
Two additional top dressings of N were 

Trials by J. T. McDermid shmv good yields of quality sugar beets, like these 
held by county agent Thos. Zinn, can be grown in Sherman, Gilliam counties. 

Early stages of the severe damage billbug larvae inflict on roots and crowns 
of orchardgrass. Note sawdust-like "frass" that surrounds the feeding larvae. 
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applied on June 21 and July 9. Per acre 
yields were 23.8 tons at the Wasco 
plots and 20 tons at the Moro plots. 
Sucrose content of the beets ranged 
from 15% to 17%. No apparent dam- 
age was sustained from insects or dis- 
ease. 

Two seedings of two varieties of can- 
ning peas—Perfection and Cascade— 
were made at the Wasco plots on 
March 15 and April 5. All four seed- 
ings received 300 pounds per acre of 
16-20-0 as a top dressing. Stands were 
good, and no damage occurred from in- 
sects or disease. Estimated per acre 
yields from the March IS seeding were 
3.75 tons of Perfection and 3.25 tons 
of Cascade; from the April 5 seeding, 
2.25 tons of Perfection and 2.50 tons 
of Cascade. Peas from both planting 
dates were of good quality. 

Tailored to location 
McDermid notes that some of the 

soils in these areas take water slowly, 
so irrigation rates and cultivation prac- 
tices would have to be carefully tailored 
according to location. Problems of 
water distribution, brought about by 
strong winds that prevail during much 
of the growing season, also would need 
to be worked out. Further trials will be 
conducted this season. 

Threat to 
orchardgrass is 
checked 

THE BILLBUG, a serious threat to Ore- 
gon's orchardgrass seed industry, is on 
the run and should soon be brought to 
bay. J. A. Kamm, U. S. Department of 
Agriculture entomologist stationed at 
OSU, reports that the feeding activity 
of billbug larvae can be checked by 
controlling adult billbugs with an appli- 
cation of diazinon or aldrin. 

Billbugs apparently have resided in 
the Willamette Valley for some time. 
But the threat they posed did not be- 
come clear until about 1967, when the 
previous year's larval feeding resulted 
in yield reductions of 50% or more in 
many orchardgrass fields. Some fields 
were so badly damaged that they were 
simply plowed up. 

So Kamm went to work on the prob- 
lem. His first job was to compile a sea- 
sonal history of the pest, as very little 

was known about its habits. Among 
other things, the entomologist learned 
that the prospects for direct control of 
billbug larvae were not good, since 
most of the larval period is completed 
inside the stems and crowns of orchard- 
grass plants. 

Prospects for adult control 
The prospects looked good, however, 

for control of billbug adults in the early 
spring when they are active and well- 
exposed, and, most important, before 
the females start to lay "eggs. 

In cooperation with Robert Every, 
OSU extension entomology specialist, 
Kamm set up tests to evaluate the con- 
trol potential of several chemicals. The 
finding: an application in early April 
of granular diazinon 10% (3 pounds 
of active ingredient per acre) or gran- 
ular aldrin 5% (1 pound of active in- 
gredient per acre) gives excellent con- 
trol of billbug adults and, thereby, of 
larvae. In addition, diazinon also con- 
trols two other orchardgrass pests— 
aphids and thrips. 

Healthy, vigorous stand 
An example of the degree of control 

possible: This spring, in a test plot 
where aldrin was applied last year, 
there is a healthy, vigorous stand of 
orchardgrass. In check plots, not a sin- 
gle parent plant has come up due to the 
feeding activity of billbug larvae. 

More tests are now in progress in an 
effort to find a chemical that will pro- 
vide equally good control, yet rapidly 
dissipate. This would enable grazing of 
fall regrowth and marketing of screen- 
ings for livestock feed. 

Formulating 
hog rations by 
computer 

THE COMPUTER can be a powerful 
problem-solver for agriculture. Swine 
producers, for example, are finding 
that it enables them to formulate "least- 
cost" rations for their market hogs 
rapidly and efficiently. 

The use of computers also poses a 
number of questions, however. For the 
swine producer, such a question is: 
What   happens   to   hog   performance 

when, in taking advantage of feedstuff 
price changes, least-cost-ration ingredi- 
ents are switched several times during 
the finishing period? 

To learn the answer, OSU animal 
scientists J. L. Hamstreet and D. C. 
England conducted hog feeding trials 
using a wide variety of computer-for- 
mulated rations. Their finding: nutri- 
tionally equivalent, least-cost rations 
can be switched during the finishing 
period with no significant effect on the 
rate of gain, feed efficiency, or carcass 
characteristics of market hogs. 

Need for absolute accuracy 
The trials also illustrated the need 

for absolute accuracy with the com- 
puter. About three weeks into the first 
trial, it was noted that feed consump- 
tion and gains were abnormally low 
among one group of animals. And be- 
fore the trial was completed, several 
of these animals died. 

A feed analysis revealed that the ra- 
tions fed this group were severely defi- 
cient in calcium, containing only 0.1% 
instead of 0.5%, the specified mini- 
mum. On further investigation, it was 
found that a misplaced decimal point 
had caused an error of a factor of 10 
in the calcium data for one feedstuff. 
The computer, as a result, "thought" 
the rations it was formulating for this 
group of animals contained five times 
more calcium than was actually the 
case. 

Rapid, thrifty growth 
In a subsequent trial, when the cal- 

cium data for this feedstuff was cor- 
rected, all groups of hogs grew rapidly 
and thriftily. 

Another potential problem. Ham- 
street and England point out, concerns 
the nutritive value data used. In the 
trials, the computer formulated rations 
on the basis of nutritive value data 
taken from standard tabulations. An- 
alysis showed, however, that some feed- 
stuffs differed considerably in nutritive 
value from the tabulations. In addi- 
tion, their nutritive value changed from 
batch to batch of the same ration for- 
mulation. 

Analyzing each feedstuff going into 
each formulation could eliminate this 
problem, but this would involve con- 
siderable time and expense. The prob- 
lem remains, of course, whether ra- 
tions are formulated "by hand" or by 
computer. 
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(continued from page 5) be noted;.-First, 
the crossbred cows would be larger on 
the average at sale time than the cows 
in the original herd. This would mean 
greater income from the sale of cows, 
but it also would mean more feed and 
pasture consumption. Let us assume 
that the increased income and the in- 
creased costs will balance each other 
out. 

Price discrimination 
There also is the aspect of discrimi- 

nation in prices paid for crossbred ani- 
mals. Research has shown that more 
rapidly gaining animals produce car- 
casses with more lean and less fat than 
slower gaining animals of the same 
weight and sex. Thus, if crossbred ani- 
mals were marketed at light weights, 
their relative lack of finish might lead 
to a lower selling price. 

Yet the trend today clearly is for 
packers to do more fabrication of car- 
casses. This would seem to reduce the 
need for uniformly smaller carcasses, 
and, therefore, to offer the opportunity 
of carrying more rapidly gaining and 
efficient animals to higher weights, at 
which time they will have sufficient 
finish. 

But just for the sake of argument, 
let's suppose that selling prices were 2^ 
per pound lower for crossbred steers 
than for straightbred steers. And fur- 
ther, let us suppose that, for some rea- 
son, we do not obtain an increase in 
the number of calves born and raised. 

Our annual financial picture follow- 
ing four generations of rotational 
crossbreeding would then look like this: 

INCOME 

28 heifers 
44 steers 
14 cows 

S30tb.ea.@25?; $ 3,710.00 
1,095 lb. ea.@24(f 11,563.20 
1,200 ft. ea.@18#       3,024.00 

Total receipts:    $18,297.20 
COSTS 

Feed, pasture, labor, veterinary, 
bedding $11,330.00 

Feed for steers (6.1 lb. feed/lb. 
gain) 4,026.00 

Yardage (44 steers for ISO days) 528.00 
Bull costs over bull sale 1,000.00 

Total expenses:    $16,884.00 
NET GAIN $1,413.20 

In other words, rotational cross- 
breeding would increase net gains more 
than the use of production-tested bulls 
of the same breed as the cow herd— 

even if prices were lower and if cow 
fertility and steer livability were not 
improved. 

There is no good reason, however, 
why more calves should not be born 
and raised with a rotational cross- 
breeding program. Thus, as shown in 
a previous table, we can fully expect 
to market 32 heifers and 48 steers, as 
well as 14 cows. If so, the selling price 
for crossbred steers would have to be 
less than 17^ per pound in order for ro- 
tational crossbreeding to yield the same 
net gain—actually, net loss—as the 
original herd. 

This striking contrast, it seems to me, 
raises a very crucial question: Is it 
really a sound dollars-and-cents propo- 
sition to try to produce beef cattle that 
will sell for the greatest amount per 
pound? Or should we be considering 
how much of the dollar is kept when a 
sale is made? 

It appears that most consumers pre- 
fer their beef lean and of choice qual- 
ity. Crossbred animals that can be put 
onto the market at 12 to 15 months of 
age should meet these preferences be- 
cause such animals will be tender and 
largely lean. The production of cross- 
bred steers weighing 1,000 to 1,100 
pounds at 12 to 15 months of age cer- 
tainly is possible. One may be forced 
to sell these animals for slightly less 
per pound than animals which carry 
somewhat more finish. But they still 
will bring a greater net return. 

And it is net return—not simply 
selling price — that will determine 
whether a cattleman is in business 20 
years from now. 

Heavier cow culling 
Two other points ought to be men- 

tioned concerning a rotational cross- 
breeding program. First, if low-produc- 
ing cows were culled more heavily than 
indicated here and replaced with heif- 
ers from cows that have consistently 
produced heavy calves at weaning, a 
further increase in weaning weights 
could be expected. And since gains 
made during the nursing period are 
produced from good pastures, these 
extra gains would cost much less to put 
on than they would in the feedlot. 

Second, none of the calculations 
made in this article have been based 
on the use of diethylstilbestrol. If this 
hormone were used, even greater feed 
efficiency and rates of gain could be 
achieved. 
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