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ENERGY: 
agricultural adjustments 
Part of a paper by Emery N. Castle, professor of agricultural economics and 
dean of the graduate school, and Ancel D. Haroldsen, research assistant, 
presented to Blanco Ag-Chem National Marketing Convention in Phoenix, 
September 11, 1973. 

Our economy is a highly complex system yielding millions 
of individual decisions every day. People making these 
kinds of decisions will be more imaginative in their 
responses than will be anticipated either by bureaucratic 
or academic people. 

For that reason, it is impossible to predict all of the 
ways people will respond to more scarce and higher priced 
energy. It is known that people will respond to economic 
incentives. Energy will move out of the category of goods 
for which the relative price is falling and into that category 
of goods for which the relative price is rising. 

In both production and consumption other inputs will 
be substituted for energy, instead of substituting energy 
for other inputs as we have been doing. 

American agriculture can be expected to respond to 
the changed energy situation at first by short-run, fairly 
obvious actions. In a longer run setting, responses are 
more difficult to anticipate This is due (1) to a lack of 
technical knowledge, (2) to a lack of information about 
future government policies affecting the entire economy 
and, as noted above, (3) to a lack of ability to anticipate 
imaginative responses. 

The shorter run adjustments will be mainly those of 
substitutions within farmer control. One general group will 
be input substitutes. For example, the trend of substituting 
diesel for gasoline-powered tractors can be expected 
to continue because of the superior efficiency of the diesel 
engine. 

Of a somewhat longer run nature will be substitutions 
in the on-and-off farm transport of agricultural commodi- 
ties. Estimates are that rail car movement is as much as 
ten times as energy-efficient as trucks in the movement of 
grain. Reduced tillage operations can be expected. How- 
ever, other inputs will need to be substituted for tillage, 
and this will tend to increase the demand for chemical 
inputs in the control of weeds and other pests. 

We can also expect some impact on what is produced. 
There may be a tendency to increase the use of legumes 
to substitute for commercial fertilizer, although in the 
short run this is not likely to be extensive. There may be a 
tendency to change spacing to better utilize sunlight and 
substitute this free source of energy for a purchased 
source. There may be some effect on the kind and amount 
of livestock produced. 

On the other hand, it would be a mistake to conclude 
that agricultural use of energy in the aggregate is likely 
to decline. Environmental requirements will require the 
greater use of mufflers on tractors, which will decrease 
efficiency. Roll bar standards and air conditioning will also 
decrease fuel efficiency in tractors. But of far greater 
importance will be the expansion effect that will result 
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Wheat speaks an international language at OSU where 
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A Turkish farmer's field is the stage for 
impromptu festivities expressing happiness 
over promising yields shown by a new wheat 
variety. 

WHEAT: 
No passport 

necessary 

Wheat speaks an international 
language. 

Russian varieties and wheat from 
many other nations grow in Oregon 
test plots of Oregon State University. 
Yugoslav wheat waves in plots in 
Mexico. Cultivars developed from Pa- 
cific Northwest germ plasm poke 
through the dry soil of Turkey and 
other lands. Hyslop, Gaines and other 
leading Northwest varieties have a 
Turkish accent. 

Watching the different varieties for 
signs of usable genetic materials are 
scientists from many nations, grow- 
ing in both numbers and knowledge to 
form an international pool of wheat 
resources themselves. 

(Continued on next page) 



Much of this international exchange 
concerning the No. 1 food cereal in 
many parts of the world took root from 
a cooperative effort of the Rockefeller 
Foundation, CIMMYT, (International 
Maize and Improvement Center) and 
OSU which began in 1970. 

"The agreement among the three 
institutions had one purpose, to im- 
prove wheat production in the Middle 
East with emphasis on Turkey," said 
Warren E. Kronstad, OSU cereals 
breeder. "However, the results are 
benefiting the wheat growers of 
Oregon and other major producers of 
the world." 

The agreement spelled out three 
goals: 

1. To work directly on Turkey's 
Anatolian Plateau (where the dry land 
is similar to Eastern Oregon wheat 
country) and develop a package of 
tillage practices to conserve moisture. 

2. To train scientists from devel- 
oping countries so they can assume 
leadership roles in their countries and 
develop their own research programs. 

3. To develop potential new varie- 
ties, particularly by systematically 
crossing (hybridizing) spring wheat 
varieties with winter varieties and 
using the best potential of each. 

Historically, wheat breeders have 
crossed winter wheat with winter types 
and spring wheat with spring varieties. 
The late Joseph Rupert, a Rockefeller 
Foundation scientist, envisioned the 
tremendous potential available by sys- 
tematically exchanging superior ge- 
netic factors between winter and 
spring wheat. He worked first in Chile, 
then at the University of California, 
Davis, and later at OSU. 

Most Northwest wheats are of the 
winter type. Planted in the fall, they 
must be winter hardy and require a 
cold period before they will flower. 
Spring type wheats have little winter 
hardiness and are planted in the 
spring. However, when grown in milder 
climates such as in India and Pakistan 
they also are planted in the fall. Many 
spring types have been developed by 
Norman E. Borlaug, Nobel Peace Prize 
winner, and his group at CIMMYT 
In Mexico, varieties which sparked 
the "Green Revolution." 

"The thrust of the OSU-CIMMYT- 
Rockefeller program is to take good 
genetic material from spring wheats 
for disease resistance, plant type, par- 
tial day-length insensitivity and other 

factors and transfer them into winter 
type wheats," said Kronstad. 

"We also are taking good genetic 
factors of winter wheats—winter hardi- 
ness, frost tolerance, resistance 
to certain diseases and yield factors— 
and transferring them into spring type 
wheats." 

The program is closely aligned with 
a CIMMYT program in Mexico. Initial 
crosses between winter and spring 
varieties are made in the high moun- 
tainous areas near Mexico City and at 
CIANO, a large experiment station near 
Ciudad Obregon in Northern Mexico. 
The resulting progeny are divided. Half 
remains in Mexico for hybridizing back 
to spring type wheats. The other half 
is sent to OSU where the material is 
grown and crossed to winter type 
wheats obtained from all over the 
world. 

The working relationship with 
CIMMYT saves time by producing two 
generations of material in one year, 
accelerating the development program. 

"The crossing season and time of 
disease epidemics in Mexico are ideal 
because we have that information in 
Oregon just before our crossing 
season in April and May," said Kron- 
stad. 

"This means we can more effectively 
put the right parental combinations 
together, important when you realize 
there are some 30,000 different wheat 
varieties and that it is critical to know 
something about the genetic makeup 
of potential parents. 

After crosses are made in Oregon, 
the progeny are grown in varied OSU 
locations to test winter hardiness, 
drought and disease resistance and 
other factors. Superior progeny are 
selected, increased and shipped to all 
major winter wheat production areas 
of the world, part of the winter x 
spring International screening nursery 
distributed from OSU. 

Data collected on each of the entries 
in the nursery by cooperating scien- 
tists are returned to OSU where the 
information is summarized by computer 
and sent out to cooperators. The nur- 
sery provides a way to learn about 
the genetic makeup of lines and offers 
cooperating countries potential new 
varieties and opportunities to make 
their own crosses from lines syste- 
matically developed for superior dis- 
ease resistance and other good agron- 
omic properties. 

"One of the major objectives of the 
wheat development program is to look 

at nutritional aspects," said Kronstad. 
"We are trying to search out genetic 
factors which will provide a better 
protein quality or, perhaps, provide 
other nutrients currently found to be 
deficient in cereal grains, particularly 
wheat." 

Throughout the year, packets of 
seeds—from 50 grams up—arrive on 
the OSU campus from many coun- 
tries. Each wheat plant or resulting 
progeny in the program is scored for 
30 desired attributes, each, singly or 
In combination, may be important to 
achieving maximum yields in a par- 
ticular wheat-growing region of the 
world. 

Kronstad likens the effort of keeping 
up with wheat diseases and their 
strains to the struggles of science to 
keep pace with new strains of flu. 

"Wheat varieties never break down, 
although farmers sometimes feel they 
do," he said. "But, genetically, dis- 
eases change and as the plant breeder 
creates different genetic types through 
crossing, many pathogens do exactly 
the same thing so it is a continuous 
process." 

Oregon itself is making a contribu- 
tion to the search for superior varieties 
of wheat through its diversity of cli- 
matic conditions. Too, the state has a 
winter rainfall pattern typical of many 
winter wheat-producing areas of the 
world, specifically the Middle East. 

In return, the Rockefeller Founda- 
tion financial support has enabled 
OSU plant breeders to man a much 
larger program, the key to success in 
developing varieties. It also provides 
the opportunity of screening vast 
numbers of potential new varieties 
under growing conditions experienced 
within the Northwest plus superior va- 
rie'ies from countries like England, 
Rumania and Turkey. 

Most varieties developed for the 
Northwest have genetic factors ob- 
tained from lines received over the 
years from Turkey where "primitive" 
varieties can still be found in old 
cemeteries and many of the ruins of 
past centuries. Common smut, the 
most serious disease in the Northwest 
for many years, was costing the econ- 
omy millions of dollars annually. As a 
result of wheat lines obtained from 
Turkey where a similar disease prob- 
lem had evolved over thousands of 
years, sources of resistance to com- 
mon smut were identified and incor- 
porated into new Northwest varieties— 
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(Left) OSU scientists Warren Kronstad and 
Floyd Boiton (second from left) help Turkish 
agriculture officials examine an introduced 
wheat variety for potential disease problems. 
(Below) Krisda Samphantharak, a student 
from Thailand, makes wheat crosses at the 
OSU Hyslop Farm. One of many students 
giving the OSU program an international 
flavor, Samphantharak earned his doctorate 
degree at OSU and now heads the sorghum 
breeding program at the University of 
Bangkok. 

Omar, Gaines, Nugaines, Hyslop and 
McDermid. 

In Turkey, the Wheat Research and 
Training Center established at An- 
kara by the Rockefeller Foundation, 
plays a vital role in the wheat pro- 
gram, providing a base of operations 
in carrying out moisture conservation 
research and in plant breeding and 
plant pathology. Scientists at the cen- 
ter screen large amounts of potential 
new varieties under conditions in 
Turkey and select for many different 
types of wheat currently in existence. 

Trained at OSU, young scientists 
from all over the world have returned 
to their countries to assume positions 
of leadership. Ten graduate students 
currently are enrolled at OSU and 14 
have received masters or doctorate 
degrees and are working in cereals re- 
search around the world, their esprit 
de corps forming another strong 
international resource in the move to 
feed the hungry. 

Another international tie has been 
established with Mexico. For the last 
two years, leaders of various segments 
of the Northwest wheat industry have 
been going to Obregon to see the tre- 
mendous potential the development 
programs hold for the Northwest grain 
industry. At CIMMYT, OSU cereals 
breeders have access to triticale and 
barley varieties as well as wheat, im- 
portant as the need for food and feed 
grows in the Northwest. 

Wheat breeder Kronstad has a spe- 
cial target: a superior Northwest 
wheat, one that can be planted in Sep- 
tember so soil erosion problems can 
be controlled. It should be a unique 
variety which can germinate in low 
moisture, develop an extensive root 
system to hold soil, have a fair degree 
of winter hardiness, have fairly early 
spring growth and resist foot rot, a 
common disease. 

Kronstad's objective no longer is so 
remote. Support from many nations, 
which accelerates testing and provides 
extensive genetic material, means it 
may be possible to tailor a variety for 
each region where needed. One thing 
will be certain about any new variety: 
Its lineage will be international. 



Insects 
battle 
pesticides 
Insects are remarkable. 

They are able to activate body juices 
which destroy insecticides and pass 
this trait on to their offspring. When 
this is repeated for a few generations 
they are virtually immune to once 
lethal doses of such insecticides. 

Oregon State University biochemist 
Leon C. Terriere has the job of finding 
out how they do it. 

"Some species of insects can be so 
susceptible to poisons that it only 
takes a couple of ounces of insecticide 
per acre to control them. Yet, within a 
year or two they can become so im- 
mune that they cannot be controlled, 
regardless of insecticide dosage," 
said Terriere. 

There are now more than 200 spe- 
cies of insects and spiders that are 
resistant to one or more insecticides. 
They all are potentially harmful to 



either agriculture or public health. In 
agriculture, the situation is so serious 
with some crops that only one or two 
insecticides are available to control 
certain pests. 

Insects have at least three basic 
methods for surviving pesticides. They 
can change their behavior patterns and 
avoid the pesticide, as mosquitoes 
sometimes do. They can develop 
a thicker cuticle (skin) to reduce 
the amount of pesticide absorbed by 
their bodies. And they can produce 
enzymes that attack the pesticide 
molecules and render them harmless. 
This latter process, called detoxifica- 
tion, is the most important kind of 
resistance. It is the process OSU re- 
searchers under Terriere's leadership 
have been studying for almost 20 
years. 

Researchers agree that the basis for 
insect resistance by detoxification is 
genetic in nature and that this ability 
to resist a poison can be transmitted 
from generation to generation. They 
also agree that the ability to detoxify a 
poison is present even before insects 
are exposed to the poison. However, 
not all insects in the original popula- 
tion have the same defensive ability 
and resistant strains develop from sur- 
vivors having enough initial resistance 
to overcome the poison. 

Most of the OSU research has been 
with houseflies. 

"Houseflies are good experimental 
animals. They have a short life cycle— 
about 30 days from egg to old age— 
and are economical to work with," 
said Terriere. 

Early stages of the research in- 
volved exposing flies to radioactive 
pesticides and tracing these molecules 
through their systems to see what 
happened to them. Then, about 10 
years ago, the researchers found they 
could isolate the detoxification en- 
zymes and research shifted to genetic 
and biochemical studies for a closer 
look at production and regulation of 
the enzymes. 

The scientists have discovered that 
flies resistant to pesticides produce 
more detoxification enzymes than sus- 
ceptible flies. Through genetic studies 

Entomologist S. J. Yu prepares houseflies for enzyme studies to determine the role enzymes 
have in developing resistance to insecticides. 

they also have been able to link en- 
zyme production to specific chromo- 
somes. Perhaps the most important 
research results to date have been the 
discoveries that the detoxification en- 
zymes appear to be cyclic, having 
varying degrees of activity depending 
on stage of the life cycle. There 
also seems to be a relationship be- 
tween hormone production and pro- 
duction of defensive enzymes. 

This information suggests that there 
are stages in the life cycles of insects 
when they are resistant to insecticides 
and other stages when they are more 
susceptible. 

Research is now getting into the 
metabolism of hormones and the effect 
they have on detoxifying enzymes. Ter- 
riere suspects that the natural func- 
tion of the enzymes is to destroy cer- 
tain hormones and perhaps activate 
others to allow natural body changes. 
But because the enzymes are non 
specific and can attack any biologically 
active chemical, they also take on the 
task of breaking down insecticide 
molecules. 

Although OSU pioneered much of 
the research concerning insect detoxi- 

fication, there are approximately 20 
groups of scientists worldwide who 
are now concerned with detoxification 
mechanisms in insects. 

Their goal: stay one step ahead of 
insects that threaten both human 
health and food supply. Knowledge 
gained by revealing biochemical se- 
crets of insects helps chemists design 
more effective insecticides that are 
less harmful to man and the environ- 
ment, said Terriere. 



Biologist Bruce Mate works with young sea lions having 
an important role in OSU's mercury research program. 

The sea lion: 
A way with mercury 
A floating laboratory. 

Oregon State University scientists have found a unique 
one to study mercury—it's a California sea lion. 

A familiar sight on rocks off California, Oregon, Wash- 
ington and British Columbia, the chocolate brown swim- 
mer apparently is able to cope with high mercury levels in 
the sea, either storing mercury safely in its body or con- 
verting it to compounds which are excreted. 

The OSU investigators wanted a carnivorous marine 
mammal at the top of the food chain, one with a normal 
diet of fish containing appreciable concentrations of 
mercury in its most toxic form, methylmercury. They 
picked the California sea lion partly because it migrates 
north for fall, winter and spring and is not an endangered 
species. 

The mercury research is an outgrowth of a 1971 con- 
ference called by OSU after mercury levels in California 
sea lions were found to be high during a major 1970 die-off 
in Oregon and California. Excessive mortalities continued 
in 1971 but by 1972 the mysterious die-off had virtually 
ceased. 

Levels of mercury and cadmium in victims of the die-off 
were not high enough to determine whether they caused 
death. Other studies, particularly by the Naval Biomedical 
Laboratory in Oakland, California, later showed that cause 
of death was leptospirosis, a kidney infection, with heavy 
metal ingestion, including mercury, apparently playing a 
part. 

Looking further, the OSU scientists from the Depart- 
ment of Agricultural Chemistry and the Environmental 
Health Sciences Center found that most mercury in the 
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livers of the sea lion carcasses was in the inorganic form. 
Some livers had 200 parts per million—400 times higher 
than the one-half ppm, the Food and Drug Administration's 
allowable level for human food. 

It was also observed that the bulk of the mercury 
consumed by research animals in their fish diet was in the 
form of methylmercury. 

"It looked like the sea lion had a way to convert methyl- 
mercury to the less toxic inorganic mercury form," said 
project leader and biochemist Donald R. Buhler. "And it 
occurred to us that here is a carnivorous animal which has 
been in the ocean, where the bulk of mercury is naturally 
occurring, for some 25 million years. The sea lion must 
have a way of coping with it." 

Methylmercury poisoning has caused many deaths but 
there is some evidence that man, too, can detoxify this 
environmental contaminant. An example is the Scandi- 
navian who eats a lot of fish and has higher mercury 
levels but is still healthy. 

The question that began to nag the OSU scientists: 
What are the factors that determine whether man can 
tolerate toxic quantities of methylmercury? 

Said Buhler: 
"We decided the sea lion would be a good model sys- 

tem in which to study how an animal was able to detoxify 
the large amounts of methylmercury that are normally 
present in its diet. The recent die-off could reflect a 
breakdown in this detoxification system." 

Getting a sea lion is not easy. In December, 1972, 
Congress passed a bill setting up a new system for taking 
all marine mammals. However, the provision for taking 
animals for scientific purposes under a permit system was 
not implemented until July, 1973. 

Six months after application, the OSU team received 
approval from the National Marine Fisheries to kill four 
sea lions off Charleston, Oregon, and to use their tissues. 
Authorization to capture two live animals off California 
took much longer and involved repeated contacts with 
federal and state agencies. 

In October, a male and female sea lion, both yearlings, 
were netted on Santa Cruz Island near Santa Barbara by 
biologists Bruce Mate and Tom Worchester. Buhler and 
Mate then used the Biological Sonar Laboratory, a marine 
mammal study center in Fremont, California, to house 
their two floating laboratories. 

To find out if the sea lions could cope with mercury, 
the scientists fed them fish containing methylmercury 
labeled with two radioactive materials which differ in radi- 
ation—Mercury-203 and Carbon-14. If the ratios of the 
two isotopes varied in different tissues, that would be 
evidence that the sea lion was able to convert methyl- 
mercury to the less toxic inorganic mercury form. Blood 
samples were taken and at the end of the experiment the 
two sea lions were sacrificed because there is no other 
way to measure accurately what the animal does with ra- 
dioactivity. Tissues such as the heart, liver and kidney 
and lungs were removed and returned to campus for 
analysis. 

The results have shown Buhler and Mate that sea lions 
readily absorb radioactive methylmercury from their diet 
and then concentrate it in their tissues, especially in the 
liver, kidney, muscle, and red cells. 

In some of the tissues, the radioactivity is associated 
with certain specific components, including the low mo- 
lecular weight protein, metallothionein. Because more 
elaborate analyses are still in progress, the OSU research- 
ers have not yet established whether methylmercury is 



detoxified in the sea lion via demethylation to inorganic 
mercury and where this detoxification takes place. 

Working on tissues of the Oregon animals sacrificed 
earlier, biochemist Shaw S. Lee has been focusing on the 
problem of how marine mammals store inorganic and 
methylmercury. From other work with other species, it is 
apparent that to store heavy metals animals use storage 
or scavenger proteins which keep the metal tied up at 
some innocuous site and then it is released safely, per- 
haps even transported by protein. 

Lee is isolating and characterizing various proteins, 
primarily aiming at low molecular proteins, metallothionein 
in particular, which seem important as scavengers. 

"It looks like a number of proteins are used by sea 
lions to store mercury and we want to find out where they 
come from, how they function, where mercury is bound, 
the capacity of the proteins and whether the amounts of 
the storage proteins vary in animals in proportion to their 
mercury content," said Buhler. 

There is some evidence from other studies that this is 
an inducible protein—when the animal is exposed to 
metal, large amounts of protein start being synthesized, a 
sort of protective response. 

"Humans have a protein similar to metallothionein but 
we are not sure that it is exactly the same and we want to 
find out," said Buhler. 

Another approach is being tried by Karl von der 
Trenck, a biochemistry graduate student who is looking 
for the site where conversion of methylmercury to the less 
toxic inorganic mercury occurs. Combining tissue mix- 
tures and altering conditions, he is trying to show detoxifi- 
cation in the laboratory using various enzyme prepara- 
tions. 

Answers to the various studies could bring a better 
understanding of how humans can combat high mercury 
levels or live with them, an important factor as man turns 
to the sea to expand his food supply. 



BEEF FROM BULLS 
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Beef. Does it matter whether it comes from bulls or steers? 
There will be more of it and less waste if it comes from 

bulls, research at the Eastern Oregon Experiment Station, 
Union, shows. 

However, bull carcasses grade lower because they 
have less marbling than steer carcasses and bulls are 
harder to manage than steers. To overcome these prob- 
lems and still retain the desirable characteristics of using 
bulls for beef production, OSU researchers at the Experi- 
ment Station are experimenting wiih male calves that are 
neither bulls nor steers. They are cryptorchids. 

Cryptorchidism is accomplished by pushing the testes 
up into the body and using an elastrator to tie off the 
scrotum in the same manner as is done in castration. The 
difference is that the testes are trapped inside the body 
instead of being isolated from the body. For some reason, 
perhaps because body heat keeps the testes warmer 
than they would be in the scrotum, production of male 
hormones and sperm are suppressed. This retards 
development of the undesirable secondary sex character- 
istics but maintains desirable growth traits. 
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Animal scientists Martin Vavra and Mark Wing are 
evaluating suckling gain, feedlot performance and carcass 
data of cryptorchids and steers. Retired station superin- 
tendent J. A. B. McArthur also participated in the early 
stages of the research. 

Calves from the 1972 and 1973 calf crops are being 
subjected to five treatments—cryptorchid at birth, steer at 
birth, steer at birth with a six milligram implant of the 
growth promoting hormone diethylstilbestrol (DES), steer 
at 60 days and cryptorchid at 60 days. The DES implanted 
steers also received 15 milligram implants at 60 days of 
age, again when entering the feedlot and after 80 days in 
the feedlot. Calves born in 1974 will receive the same 
treatment as those from the two previous years, with the 
exception that Zearanol will be used as a growth regulator 
instead of DES. The switch to Zeranol was made July 1, 
1973 when use of DES as a growth regulating hormone 
became illegal. 

Data on the 1972 calves show that cryptorchids gain as 
rapidly as steers implanted with DES. The cryptorchids 



Treatments and animal performance 

Treatment 

Days Average Carcass Average 
Final on daily        Lb. of feed       grades yield 

weight feed gain        per lb. gain Good Choice       grade 

Average Average Average 
warm carcass price rec'd    price rec'd 

weight        per head*     per head** 

Crypt, at birth 1118 218 2.91 6.10 8 0 2.00 655 468.13 468.13 
Steer + DBS 1081 218 2.66 6.65 4 5 2.44 627 451.61 455.07 
Steer at birth 918 252 2.17 7.11 1 7 2.57 576 416.43 420.84 
Steer at 60 days 964 252 2.26 6.92 2 7 2.67 603 435.66 440.43 
Crypt, at 60 days 1063 218 2.69 6.19 9 0 2.00 631 451.00 451.00 

* Price per pound of warm carcass based on $0,725 for Choice; $0,715 for Good. 
'* Price per pound of warm carcass based on $0,735 for Choice; $0,715 for Good. 

also use feed more efficiently, producing more gain for 
each pound of feed consumed. Better daily gains and im- 
proved feed efficiency should produce a marketable 
animal in a shorter feeding period, said Vavra. The re- 
search suggests that cryptorchidism may be an econom- 
ical alternative to DES which can no longer be used to 
improve gains in commercial production of beef because 
it has been linked to development of cancer in laboratory 
animals. 

Station data on the first calves to be followed through 
from birth to carcass grading show that the animals that 
were made cryptorchids at birth had the highest carcass 
weight and brought the best price at market time, although 

none of the cryptorchld carcasses graded higher than 
Good. The cryptorchids were graded as steers, although 
a new "bullock" grading system established last July for 
young bulls might give a further advantage to cryptorchids 
if they are graded as bullocks. 

Average warm carcass weight for the animals made 
cryptorchld at birth was 655 pounds, compared to 627 
pounds for steers implanted with DES at birth and 576 
pounds for steers at birth that did not get DES Implants. 
Both groups of cryptorchids had a better average yield 
grade (based on amount of lean cuts that can be made 
out of a carcass) than the steers. Most desirable yield 
grade is 1.00; least desirable is 5.00. 

Oregon has nursery sites for strawberries 
Oregon gets most of its strawberry 
nursery plants from Washington and 
California, but could produce its own 
just as well In at least two locations if 
experienced nurserymen and labor 
were available. 

R. H. Converse, USDA plant pathol- 
ogist at Oregon State University, and 
L. W. Martin, North Willamette Experi- 
ment Station superintendent, evaluated 
three locations in Oregon for straw- 
berry runner-plant production for three 
years. They also compared fruit pro- 
duction of plants from the Oregon 
sources as well as from California and 
Washington sources in trial plantings 
at the North Willamette Experiment 
Station, Aurora. 

Nursery stock production was eval- 
uated in the Hermiston, Roseburg and 
Aurora areas. The researchers con- 
cluded that the Hermiston and Rose- 
burg areas offer the same potential for 
production of high-quality strawberry 
nursery stock as other Pacific Coast 
strawberry nursery sites. 

The Aurora area did not fare as well. 
The incidence of viruses such as 
crinkle, mild yellow-edge, mottle, to- 
bacco streak and veinbanding varied 

from year to year in the runner plants 
but was greater at Aurora because of 
the proximity to virus-infected com- 
mercial plantings. Only 117,000 top 
grade Northwest plants were harvested 
per acre at Aurora, compared to 
176,000 per acre at Hermiston and 
246,000 per acre at Roseburg. 

There were no significant differences 
in virus incidence for Hood strawberry 
stock produced in the three locations. 
Significant differences did show up in 
the Marshall and Northwest stock. An 
average of 20 percent of the Marshall 
plants produced at Aurora were virus 
infected, compared to only 1.1 percent 
at Hermiston and 13.5 percent at Rose- 
burg. An average of 34.1 percent of the 
Northwest cultivar plants at Aurora 
were virus infected, compared to 2.6 
percent at Hermiston and 8.6 percent 
at Roseburg. The somewhat higher 
virus incidence at Roseburg than at 
Hermiston was attributed to a large 
virus-infected planting near the nur- 
sery plots. However, there are many 
potential strawberry nursery sites In 
the Roseburg area that are Isolated 
from established plantings, said 
Martin. 

Because the Hermiston and Rose- 
burg areas, like the nursery stock 
production areas in Washington and 
California, are relatively isolated from 
virus sources, the variation of virus 
incidence between these locations and 
the Aurora site was expected. Aurora 
is in the heart of Oregon's commercial 
strawberry growing industry. 

A pronounced yearly fluctuation of 
virus incidence over the three-year 
study was a surprise, however. The 
researchers suggest that further study 
of factors influencing prevalence of 
viruses is needed. This could lead to 
forecasting potentially severe virus 
outbreaks—one of the major causes of 
yield reduction in older strawberry 
fields. If made early enough in the 
season, the forecast would allow time 
for changes in planting plans. 

With the exception of an unex- 
plained poor fruit yield from the Aurora 
stock of Hood during the second fruit- 
ing year, the plants from all the Oregon 
sources equalled or exceeded com- 
mercial nursery stocks from Washing- 
ton and California in runner produc- 
tion and yield of fruit. 
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If your home heating bills have been 
too expensive this winter, perhaps you 
are one of many Oregonians who could 
benefit from additional home insula- 
tion. 

Bundling up your home with ade- 
quate insulation can often reduce 
heating bills by 25 percent or more. It 
also can have an important influence 
on the overall amount of energy 
Oregon needs for home heating. 

Assuming that all houses with poten- 
tial for energy savings from better 
insulation could be upgraded this year, 
the energy needed for space heating 
could be reduced by 3.2 to 6.7 percent, 
research by Oregon State University 
agricultural economist James B. Fitch 
shows. If building codes required opti- 
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warming 
thought: 

INSULATE 

mum insulation on new homes, another 
savings of 0.3 to 0.7 percent could be 
achieved in 1974. By 1980, total sav- 
ings from improving insulation in both 
existing and new construction housing 
could total to as much as 9.4 percent 
of projected space heating require- 
ments. 

For the average homeowner or 
buyer, the decision regarding the 
amount of insulation he needs is often 
difficult to make. It is influenced by 
many variables—type of heating unit, 
present Insulation, age of the home 
and interest and energy rates. Even if 
the owner is well enough informed to 
make a sound decision, he often is 
deprived of that opportunity because 
it has been made by the builder. 



There is economic justification for 
installing SVi inch insulation batts in 
the walls and eight inches of conven- 
tional insulating material in the ceiling 
spaces of wood-frame houses typically 
being constructed in the Willamette 
Valley, said Fitch. All units built over 
vented crawl spaces should have 
under-floor insulation. In constructing 
homes with electric heating systems, 
it is economical to install insulated 
(double pane) glass windows. 

Fitch concludes that many homes in 
the Willamette Valley are not ade- 
quately insulated and he has devel- 
oped some insulation-heating rela- 
tionships for the "typical" Willamette 
Valley home to help determine the 
point where additional insulation will 
pay for itself. 

A home with only two inches of in- 
sulation in the ceiling and no under- 
floor insulation will need 20 to 25 per- 
cent less heating energy if six inches 
of insulation are added to the ceiling 
along with the addition of underfloor 
insulation. The underfloor insulation— 
a perforated, reflective foil sheet 
tacked under the floor joists—ac- 
counts for almost two-thirds of the 
saving, even though many builders 
find it unsatisfactory because it can 
be easily damaged. More satisfactory 
approaches to floor insulation are cur- 
rently being devised by area builders, 
said Fitch. 

"Underfloor insulation should pay 
for itself in two to four years through 
reduced heating costs," said Fitch. 
"The desirability of adding ceiling in- 
sulation depends on the current level 
of insulation and expected life of the 
house." 

For a house with no ceiling insula- 
tion, addition of eight inches of fiber 
insulation will pay for itself in less 
than two years. However, if a house 
already has two inches of insulation 
in the ceiling it will take from seven to 
20 or more years, depending on type 
of heating, before energy savings will 
offset the cost of installing the addi- 
tional Insulation. 

When a home buyer looks at his 
house purchase only as a short term 

investment or faces a high interest 
rate in obtaining investment funds he 
will often tend to under insulate be- 
cause the insulation decision is one 
that will last the life of the house. 
Spread over the 25-year life of a house, 
the investment is small, but looms 
much greater if the buyer is looking at 
it in terms of only five years or so that 
he plans to live in the house. 

Scarcity of money for investment 
also can influence decisions regarding 
insulation. A buyer having trouble 
coming up with a down payment for a 
new house may opt to forego any addi- 
tional construction expenses such as 

those for more insulation to keep the 
down payment as low as possible. 

The high interest-short decision pe- 
riod considerations drastically reduce 
the amount of insulation that is eco- 
nomically feasible for the buyer to 
install. 

Based on current trends in energy 
prices. Fitch projects that more homes 
will be heated with electricity than gas 
or oil because increases in gas and 
oil prices will outstrip those for elec- 
tric heating. In low-cost electricity 
areas, electric baseboard heating may 
become appreciably cheaper than 
other systems, said Fitch. 

Insulation Costs and Savings Estimates for a Typical Willamette Valley Home' 

Component/Insulation 
Estimated installed . 

cost of insulation ($) 

Savings: estimated annual 
heating bill reductions ($)" 

Gas Oil       Electricity 

Ceiling: 
Install 8" of insulation in 

ceiling space 
Add 6" to 2" already installed  

Wall: 
install 31/2" paper-backed insulation 

batts'       

Floor: 
Attach perforated foil-backed paper 

under Joists   

Windows: 
Opt for insulated (double pane) glass 

in lieu of single pane (new 
construction)"       

130 
105 

106 

60 

165 

147 112 202 
19 15 26 

84 64 115 

36 27 

16 12 

49 

22 

' Estimates designed for typical wood-frame houses in the low-income (1200 sq. ft. 
of floor space) range. Costs (and savings) would be greater for larger houses. 

b Savings based on rates of 25.2^ per therm for natural gas, 27.0f per gallon for oil, 
and lATf per kwh for electricity. These have been estimated from averages of 
long-run projections of the Federal Power Commission. 

' It may not be possible to add wall insulation to existing houses, at least not for 
the cost cited. 

'' It is too expensive to replace standard windows with insulated glass once a house 
is built. However, specially built storm windows often do pay off on older nomes, 
as do plastic sheets tacked to the outside of regular windows. 
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Water runs uphill- 
and off cropland 

Oregon State University agricultural engineers are making 
water run uphill, a feat that could be economical on many 
Willamette Valley farms with poorly drained Dayton soils. 

The Valley contains some 250,000 acres of this shallow 
soil sitting on top of a thick clay layer that hinders natural 
percolation. The result is limited agricultural use of such 
lands because many water-sensitive plants are suffocated 
by surface ponding during the winter months. Legumes 
such as alfalfa and red clover usually cannot be grown. 
Some long season crops such as certain varieties of field 
corn also cannot be grown because the fields are too wet 
to work for spring planting or fall harvesting. 

The answer is drainage. However, conventional drain- 
age systems are costly, often taking the economic edge 
away from some alternative crops. 

Agricultural engineers Royal Brooks and John Nibler 
feel they may have found a way to overcome the cost 
problem. After three years of drainage research on poorly 
drained Dayton soils, they have found that surface flood- 
ing appears to be the main deterrent to crop success and 
that tile drains designed to control the water table level 
are not effective on Dayton soils. Instead, shallow, small- 
diameter drains designed to remove surface water might 
be the answer. 

Contrary to the concept that water must always drain 
downhill. Brooks and Nibler have found that the drains 
can be plowed in at a constant depth, following the con- 
tour of the land rather than being set on a uniform grade. 
This reduces engineering costs, speeds installation and 
should cost at least one-third less than if the lines had to 
be installed on a uniform grade. 

The constant-depth drain line operates on the same 
principle as a siphon. As long as water is above the high- 
est portion of the line, the drain line will run full. Once the 
high point is above the water level the line takes in air 
and flow ceases. Although such a system does not remove 
as much water as a line on a uniform grade, it eliminates 
the surface water and allows the crop to survive. 

Crop performance on uniform and non-uniform shallow 
drains is being evaluated by the researchers. The drainage 
systems consist of 500-foot lines of two-inch plastic tubing 
installed at a depth of 18 inches and spaced 20 feet apart. 
The lines were installed in September, 1972. Alfalfa was 
planted in August, 1973, after the 1972 planting was lost 
during the unusually cold winter. Yield comparisons will 
be made this year. 

The shallow drains are basically surface drains but, 
unlike ditches which can hinder equipment movement In 
the field, they are below the surface and out of the way. 

There is a potential problem: the pipes are made of 
plastic and supply could be affected by the fuel shortage. 
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Shallow drains that are plowed In rapidly and economically may 
give new tile to poorly drained soils in the Willamette Valley. 

Another factor in low cost installation is the availability of 
a mole plow that is required for rapid installation. The 
only such plow presently known to be available is used 
for laying telephone conduits and is not well suited for 
drainage installations. 

The Agricultural Research Service of the USDA has 
designed a mole plow for drainage installation and it may 
be brought to Oregon for large scale field installations and 
demonstrations, said Brooks. 



Raising beds raises carrot quality 

Raised carrots may be the best carrots. 
Research indicates that growing carrots on raised beds 

instead of conventional flat beds has several advantages. 
Experiments at the North Willamette Experiment Station, 
Aurora, show that carrots in raised beds are longer and 
have fewer defects. 

Station horticulturalist W. A. Sheets also suspects that 
carrots will store longer in the ground when they are in 
raised beds. If this year's research supports Sheet's sus- 
picions, it will have important implications for growers 
because carrots are the last crop processed during the 
harvest season. If quality can be maintained by leaving 
the carrots in the ground in raised beds, the practice 
would provide a cheap method of cold storage. 

Storability in the ground without deterioration in carrot 
quality is also desirable for the fresh market trade. It offers 
fresh market producers an opportunity to extend avail- 
ability of their produce. 

Carrots in raised beds also are easier to harvest than 
those in flat beds when the soil is wet from fall rains. 

The unusual cold spell of December 1972 limited that 
year's research to only two harvests and prevented any 
investigation of the long term effect of ground storage on 
carrot quality. However, yield and quality differences be- 
tween carrots grown on raised beds and those grown on 
flat beds were significant. 

On the first harvest date, the raised beds produced 10.7 
tons of marketable carrots per acre compared to a market- 
able yield of 4.3 tons per acre from the flat beds. Carrots 
from raised beds also were 20 percent longer than those 
from flat beds. 

On the second harvest date raised beds yielded 16.8 
tons of marketable carrots per acre compared to 7.7 tons 
per acre from flat beds. Length advantage from raised 
beds dropped to six percent. 

Although carrots from raised beds were larger, much 
of the increased yield was attributed to a better stand. 
Sheets is uncertain why there was an improved stand on 
the raised beds. They may have had higher soil tempera- 
tures that enhanced germination because sloping sides of 
the beds had better exposure to the sun's rays. 

Number of unmarketable carrots was considerably less 
In raised beds. Cracked carrots dropped from 13 percent 
of those harvested in the flat beds to three percent of 
those harvested in raised beds. Number of crooked and 
double carrots dropped from 18 percent in flat beds to 
nine percent in raised beds. 

Results that heavily favored raised beds in 1972 have 
failed to repeat so far with the 1973 crop. The first harvest 
actually gave a slight yield advantage to flat beds—12.9 
tons of marketable carrots per acre compared to 12.3 
tons. However, carrots from raised beds still were larger 
and more uniform in size. 

Sheets is not discouraged by the 1973 results. Differ- 
ence in results between the two years is probably due to 

a difference in bed preparation, he said. In both years, 
raised beds were well worked from rototilling and shaping. 
In 1972, flat beds were given only shallow rototilling, but 
in 1973 they were rototilled eight inches deep, a process 
that would not usually be done commercially. 

Bed shapers are readily available for commercial use. 
Most of the manufacturers are based in California where 
many row crops are grown on beds, said Sheets. Several 
of the machines, which cost around $2,500 if they have 
both rototilling and bed shaping capability, are already in 
use in the Salem and Stayton areas. 

By adding accessories to the bed shaper, it is possible 
to till, shape, plant and spray all in the same trip over the 
field. In addition to the time and labor savings from fewer 
trips over the field, the current fuel shortage could make 
the practice even more lucrative this spring, said Sheets. 

Beds used in the experiments at the North Willamette 
Experiment Station were raised six inches. Each bed was 
22 inches across the top and beds were spaced 40 inches 
from center to center. Two rows of carrots with 14-inch 
spacing were planted on each bed. 

Sheets said studies to determine the effect of raised 
beds on carrots will continue and will be expanded to 
include other root crops such as parsnips. Beds also may 
provide better drainage for fall and winter turnips, ruta- 
bagas and some of the over-wintering cole crops such as 
cabbage and cauliflower, he added. 

Raised beds are prepared for carrots at the North Willamette 
Experiment Station. 
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(Energy, continued) 
from the increase in the prices of agricultural products. 
Farmers will be producing at full capacity for the first time 
in more than two decades. This will increase the total 
demand for all inputs used in agricultural production— 
energy included. 

In the long run, one can expect most of these effects 
to intensify and the following trends to prevail: 

1—Generally speaking, the competitive posilion of 
U.S. agriculture will not decline in the world in the fore- 
seeable future. However, 1973 prices cannot be expected 
to hold because the present food situation will not exist 
indefinitely. 

2—There will be a greater emphasis on chemical and 
biological as contrasted to mechanical innovation. 

3—The energy problem will have an impact on agri- 
cultural and marketing practices beyond the farm gate. 

It can be anticipated that the marketing systems for 
pork and beef will come under considerable pressure In 
the next decade because of the inefficiency associated 
with the production of fatty meats. The price of grain and 
the price of these meat products makes such a develop- 
ment probable. 

in addition to price, government has, of course, 
numerous tools that can be used to form an energy 
program. Expenditures for energy research have already 
been increased but it may be some time before significant 
returns are realized on this research investment because 
of the absence of a broad base of research competence. 

Government expenditures for development can also be 
expected to increase, and demonstration projects and 
prototype systems will become more numerous. These 
research and development type policies will be popular 
because the potential benefits are obvious and the costs 
are spread over a large number of taxpayers. By contrast, 
a price policy has an obvious beneficial and detrimental 
impact on particular groups which leads to controversy. 

But, in the absence of a price policy, quotas or some 
other form of allocation system may well be necessary. 

An economist said recently that our nation would not 
let old people go cold if they are unable to pay for a high 
fuel bill which would result from higher energy prices. 
He was arguing that price is not likely to be a major 
weapon in an effective energy policy. 

No doubt he is correct if the choice is of an either/or 
nature, but it is possible that both might be utilized. That 
is, quotas could be established, based on a system of 

priorities, and price could still play a most significant 
role. 

If some type of allocation system were established, 
it would seem probable that high priorities would be given 
to household consumption of energy, except possibly for 
automobile use, and to agriculture. Agriculture would 
qualify for a high priority on two grounds: 

1— Quantitatively, agriculture is not a major consumer 
of energy when allowance is made for the energy pro- 
duced and when compared to transportation, space heat- 
ing and air conditioning. 

2— Agricultural production is of immense importance, 
both domestically and in international trade. 

In conclusion, it would seem that it would be a short- 
sighted energy policy that would attempt to make great 
savings at the expense of agriculture. 

New lamprey species 
named ... posthumously 
Two fisheries scientists have described a new species of 
dwarfed parasitic lamprey which formerly lived in Miller 
Lake near Chemult. 

Carl E. Bond, professor of fisheries, and Ting T. Kan, 
graduate student, named the new species Lampetra 
(Entosphenus) minima. It is the smallest parasitic lamprey 
known, but is now extinct, the victim of fish control opera- 
tions to save planted trout fingerlings during the 1950s. 

"The evolution of L. minima apparently took place in 
the Miller Lake drainage following disruption of its con- 
nection with the remainder of the Klamath drainage," 
Bond said. 

Studies of preserved specimens showed the new para- 
sitic species of aquatic vertebrate had a shorter body at 
maturity, rarely longer than 120 millimeters, and relatively 
larger eyes than other species. Its color was paler. 

In size, L. minima was much smaller than the land- 
locked Pacific lamprey L tridentata of Upper Klamath 
Lake which average about 250 mm long. Sea run L. triden- 
tata are larger than the landlocked forms. For example 
those from the Umpqua River system average about 506 
mm and those from the John Day range up to 614 mm. 
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