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COVER: Finding out how moles live is paying off in control of 
this animal which has cost Tillamook County farmers an esti- 

mated $100,000 a year. There was little information based on 

research which might help these farmers. Studies completed 
this past year have shed some light on how moles live. This in 
turn has provided useful information for long-range mole con- 

trol. Story, page 10. 

r^HOULD CHEMICALS such as 
m insecticides and herbicides which 

K*J are used in farming and controll- 
ing pests for public health be outlawed? 
This question is once again making its 
rounds as a result of a series of arti- 
cles appearing in The New Yorker in 
June of 1962. The reasons advanced 
for restricting the use of such chemi- 
cals is that these materials are poison- 
ous and "upset the balance of nature." 
It is a safe prediction that a good deal 
more is to be heard on this subject as 
more and more adverse criticism comes 
to the attention of the public. It is not 
possible to examine all sides of the ar- 
gument here but what is attempted is 
an analysis of the reasons for using 
these chemicals. 

Significant advances in agriculture 
over the past 50 years have allowed 
12% of our people to feed and 
clothe the nation leaving 88% of the 
people to produce the present high 
standard of living enjoyed by all. Sci- 
ence and technology, in helping to pro- 
duce this agricultural abundance, have 
reduced the price of food and clothing 
to the point where only 20% of the 
Wfirking time is required to obtain 
sufficient food and clothing. The re- 
maining earnings can then be used for 
investment in other material goods 
and in the development of an even 
higher standard of living. This is a 
marked contrast to many countries 
where 40 to 50% of work time must 
be devoted to earning food and cloth- 
ing, and in even more backward 
countries as high as 75% of work 
time is spent in merely earning suffi- 
cient food and clothing to maintain life. 

Farmer moved west 
In the early history of this country 

when land lost its fertility or pests be- 
came too numerous, the farmer simply 
picked up and moved west to virgin 
lands. By 1900 most of the virgin land 
had been taken. Changes in farming 
practices had to be innovated to main- 
tain production. First came the intro- 
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AGRICULTURAL CHEMICALS- 

Boon or Bane? 
By Dr. V. H. Freed, Chairman 
Department of Agricultural Chemistry, Oregon State University 

duction of machinery. Next came the 
introduction of improved varieties and 
fertilizer. By about 1950 mechanization 
of the farm and use of new crop vari- 
eties and fertilizer had given us a 
highly productive agriculture. With 
these changes crop production tended 
to become specialized in areas where 
climate and soil were particularly fav- 
orable and where processing plants 
could be built to handle production. 

Concentration of relatively few va- 
rieties of crops within an area provided 
an ideal setting for the explosive 
growth of pests of all kinds. The de- 
velopment of new organic chemicals 
for pest control around the time of 
World War II came just in time to 
save the highly specialized type of ag- 
riculture that was then developing. 
Without these new effective chemicals 
further increase in agricultural produc- 
tion would have been impossible. From 
1950 there has been an increasing 
"chemicalization" of agriculture to 
give our growing population a cheap 
and nutritious diet. 

Value of chemicals enormous 
The value of pesticidal chemicals to 

society has been enormous. With these 
chemicals production of certain crops 
has been increased several fold. A sim- 
ple illustration of the value of these 
chemicals may be found in considering 
tomato production. This plant, a valu- 
able source of vitamin C in the diet, is 
subject to a number of fungal diseases. 
The advent of new synthetic chemicals 

to control these fungal diseases has in- 
creased the yield of tomatoes by as 
much as 175% in certain areas of the 
country. Similar statistics may be 
cited for many other crops. The eco- 
nomic value of these chemicals to the 
consumer who is the principal benefi- 
ciary should not be overlooked. Were 
it not for chemicals to control the in- 
sects on apples, other chemicals to keep 
the apples on the tree until harvest 
time, the price of this delicious fruit 
would easily be two to three times what 
it is today. It should be pointed out in 
all justification also that it is only by 
means of these new technicological ad- 
vances that the farmer is able to stay in 
business. 

Chemicals are poisons 
The chemicals used for pest control 

are correctly termed poisons. If they 
were not they would not be effective 
in controlling insects, diseases, and 
weeds. However, the same may be said 
about drugs and medicines. Scientists, 
however, are working diligently to dis- 
cover those chemicals with a minimum 
toxicity to man and his domestic ani- 
mals which are at the same time ef- 
fective for the control of the pests. 
Misuse and careless application of 
these chemicals can and has resulted in 
unnecessary losses of fish, birds, and 
wildlife. Part of these losses, to be 
sure, occurred at a time when the state 
of our knowledge concerning the use 
of these chemicals was inadequate to 
avoid such unfortunate incidents. 

Today, however, our more advanced 
knowledge is such as to provide safe- 
guards from such unnecessary losses. 
Suitable control and common sense in 
the use of these chemicals need not re- 
sult in serious hazard to either man or 
animals. If the same degree of com- 
petency and responsibility were re- 
quired for dispensing chemicals as is 
required in the case of drugs, misuse 
and danger would largely be eliminated. 

Chemical use regulated 

The use of chemicals in agriculture, 
is, to some extent, regulated by sev- 
eral state and federal laws. Before a 
new chemical reaches market, it under- 
goes intensive screening and testing by 
scientists in the company that discov- 
ered it. Reams of information are col- 
lected on the usefulness of the chemi- 
cal, its chemistry, and its possible toxi- 
city. This information is then sub- 
mitted to the United States Depart- 
ment of Agriculture or the Food and 
Drug Administration for evaluation. 
After careful study and additional in- 
vestigation, the chemical may be ap- 
proved for limited use. Additional 
testing and study is carried on by state 
and federal investigators to insure the 
greatest safety and effectiveness of use 
of the new product. After meeting all 
the requirements established by the law 
and careful scrutiny by a large number 
of competent scientists, the chemical is 
finally released for use by the public. 
Restrictions are placed on its use as to 

(Continued, page 16) 



By measuring how well steer calves from 

several genetic lines performed from birth 

through carcass cutout, OSU animal hus- 

bandmen report an answer to an old but 

important question . . . 

Do Blocky 

Calves Make 

Fast-Gaining 

Steers? 

BLOCKINESS at the end of feeding indicates that an animal has done well in the feedlot. But block- 

iness at weaning means steers probably will not be good doers in the feedlot, according to OSU tests. 

BLOCKY CALVES at weaning gained 
less in the feedlot than did rangy, 

growthy-type calves. In addition, 
"blocky" calves had a lower dressing 
percentage. Both types of calves scored 
about the same in USDA grade, mar- 
bling, and percent fat. 

This was one of two important find- 
ings of a 3-year study reported by 
OSU animal husbandmen F. K. 
Hoornbeeck, J. A. B. McArthur, Ralph 
Bogart, and W. H. Kennick. 

Their research was one of the first 
in which calves from several genetic 
lines were evaluated from birth to 
weaning and from feedlot through 
final carcass quality. 

The second finding was that a bull 
from one genetic line of beef cattle is 
not likely to be superior or inferior in 
all the things a cattleman wants in his 
calves. Each line will be strong in some 
traits but weak in others. 

"Closed" herd used 

To evaluate a genetic line, research 
workers used bulls from "closed" herds. 
That is, one bull from each line bred 
the same number of cows in a commer- 
cial herd. Each year, a different bull 
from the same line was selected, and 
they all bred cows from the same com- 
mercial herd. Cows were assigned to 
each bull at random each year. Steer 
calves each year were measured in 
terms of their weight when they went 
off feed, average daily gain, USDA 
grade, dressing percentage, marbling, 
carcass conformation, and percent fat. 

Qualities such as "blockiness" and 
condition or fatness at weaning as well 
as genetic lines were among several 
things related to daily gain, weight, 
and carcass quality. 

Cows were from the commercial 
herd at the Eastern Oregon Experi- 
ment Station at Union. Bulls were 
from the Prince, David, and Lionheart 
lines at Corvallis. A total of 79 steer 
calves was available for study. 

The fact that bulls from one genetic 
line were not superior in all traits is 
evident from the table. 

David bulls, for example, sired 
calves that were superior in weight on 
feed, daily gain, and carcass weight. 
These calves were not scored highly in 
USDA grade, and they did not differ 
much from calves sired by Lionheart 
and Prince bulls in terms of dressing 
percent  and  percent  fat.  David-sired 



calves   were   lower   than   Lionheart 
calves in marbling. 

Lionheart bulls sired calves superior 
in marbling, carcass conformation, and 
percent fat. These calves were lower 
than David-sired calves in weight off 
feed, daily gain, and carcass weight. 
They also were lower than Prince- 
sired calves in USDA grade and dress- 
ing percentage. 

Prince calves high in USDA grade 
Prince-sired calves were highest in 

USDA grade and dressing percent, but 
were lighter coming off feed, lowest 
in daily gain, and had lighter carcasses 
than did calves from the David and 
Lionheart-sired lines. 

What does this mean to a cattle 
producer? 

The animal husbandmen suggest that 
no one line of breeding is likely to be 
strong in all important traits. Thus, 
consider two things in selecting breed- 
ing stock. One, select for traits in your 
herd that need strengthening. Two, 
select so you do not introduce striking 
weaknesses. 

The relationship between "blocki- 
ness" at weaning and daily gain and 
dressing percent is difficult to show in 
a table. The measure of the relation- 
ship, however, tells us more than the 
actual data. This measure is a correla- 
tion coefficient. If a correlation is high, 
it means one trait is highly associated 
with another trait. For example, if 
high scores on one trait, such as 
"blockiness," occur with high scores 
on another trait, such as daily gain, 
there is a positive correlation. If these 
same high "blockiness" scores occur 
with low scores on daily gain, there 
is a negative correlation. 

"Blockiness" scores related 
The researchers found that "blocki- 

ness" scores were negatively correlated 
with daily gain and dressing percent. 
That is, calves that scored high in 
"blockiness" at weaning gained least 
in the feedlot and had the lowest dress- 
ing percentage. In addition, there was 
no association between blockiness 
scores at weaning and carcass confor- 
mation, marbling, and percent fat. 

"Blocky" calves at weaning also 
were fattest; thus calves which re- 
ceived high "blockiness" scores also 
were scored high on conformation or 
fat. The fattest calves also gained the 
lowest amount in the feedlot and they 

LIONHEART-sired  steers (top) were  superior in  marbling,  conformation,  and  percent fat.  Prince-sired 

steers   (bottom)   were   highest   in   USDA   grade   and   dressing   percent.   David   line   also   evaluated. 

showed the lowest dressing percentage. 
This means, according to the animal 

husbandmen, that weight per day of 
age at weaning must be given more 
consideration than "blocky" conforma- 
tion if cattlemen wish to select for 
good feedlot performance. The re- 
searchers suggest that time to select 
for  "blocky"   conformation  is  at  the 

end of the feeding period or at 15 
to 18 months of age rather than at 
weaning. Research evidence from New 
Mexico indicates that "blocky" con- 
formation at the end of feeding shows 
that a calf has done well. OSU re- 
search shows that calves "blocky" at 
weaning are not good doers in the 
feedlot. 

Performance of Steers from Three OSU Genetic Lines 

David Prince Lionheart 

Weight off feed (lbs.) 
Av. daily gain (lbs.) 
Carcass weight (lbs.) 
USDA grade* 
Dressing percentage 
Marbling score** 
Carcass  conformation score* 
Percent fat 

1,032 978 958 
2.3 2.1 2.2 

605 577 596 
14.6 15.5 14.9 

58.5 59 58.7 

10.5 11.6 12.3 

15.5 15.9 16 
32.7 32 32.9 

^ Low good is 13; average good is 14; high good is 15. 
* Slight amount is 9; average amount is 12. 



Fence Posts 

Our supply of posts from natur- 
ally durable heartwood is de- 
creasing. Treated posts from 
less durable woods have proved 
acceptable. Thinnings from 
farm forests are becoming an 
important source for this wood. 

From Farm Forests 

WOOD technologist D. J. Miller tests treated fence posts for failure. Effective preservative treatments 

have   added   from   10   to   25   years   of   service   life   to   posts   that   normally   would   last   6   years. 

THIRTY-FIVE YEARS of testing fence 
posts at Oregon State University 

have shown that a few Oregon woods 
are naturally durable and that pre- 
servative treatments can increase 
greatly the useful life of woods lack- 
ing in natural durability. 

A "post farm" north of Corvallis, 
started in 1927 by Professor T. J. 
Starker of the School of Forestry, is 
maintained by OSU's Forest Research 
Laboratory. Current research is di- 
rected by R. D. Graham. 

Effective preservative treatments 
have added from 10 to over 25 years 
to service life of posts that would last 
about 6 years if used untreated. Equally 
important to maintaining fences, prop- 
erly treated posts seldom begin to fail 
before 10 years. But untreated posts of 
nearly all species begin to fail within 
3 years. 

Heartwood durable 

The white sapwood band of outer 
wood from trees deteriorates rapidly 
when used for posts. The inner, dark- 
colored heartwood of cedars, juniper, 
black locust, Oregon white oak, and 
Pacific yew is naturally durable. Al- 
though some durable heartwood posts 
may fail within 4 years, most will last 
at least 12 years, and others may last 
over 30 years. 

Heartwood of most Oregon woods 
such as red alder, black cottonwood, 
Douglas fir, western hemlock, western 
larch, the pines, and the true firs is 
only slightly more durable than sap- 
wood. Average service life of posts of 



these species seldom exceeds 6 years, 
and early failures occur within 3 years. 

Posts of Douglas fir and western 
hemlock that were treated commercially 
by a pressure process are expected to 
have an average service life in OSU's 
test area of over 25 years, though the 
average life of one group of posts 
probably will fall between 15 and 20 
years. As a rule, posts treated with 
oily preservatives are lasting longer 
than are posts treated with water- 
borne preservatives. 

The soaking and hot-cold-bath meth- 
ods are the most promising of the 
many "simple" preservative treatments 
that have been evaluated. Results ob- 
tained by soaking incised posts of sev- 
eral woods in a 5% solution of 
pentachlorophenol and diesel oil are 
summarized in the table. Split cedar 
posts treated by soaking the butts for 
48 hours in oily preservatives were in 
excellent condition when removed from 
the ground after 9 years; untreated 
cedar posts installed at the same time 
were decaying below ground. 

Somewhat better treatment can be 
obtained by the hot-cold-bath method. 
In this treatment posts are heated in 
the oily preservative for a few hours, 
then allowed to cool in the liquid over- 
night. 

Graham recommends the following 
procedures for best results with soak- 
ing and hot-cold bath: 

fl Peel and season posts thoroughly 
before treatment. 

H Puncture the ground-line zone of 
posts with small holes when posts are 
cut from woods that are difficult to 
treat or when posts absorb excessive 
amounts of preservative through the 
ends. 

U Use the proper concentration of 
preservative in the solution. 

Tj Keep treating tanks under cover 
to prevent accumulation of rain water 
in their bottoms. 

j| Check penetration of preservative 
by sawing through or drilling selected 
posts. 

Commercial treating plants, which 
are processing increasing quantities of 
posts, sold more than 25,000 pressure- 
treated fence posts during the past 
year. No estimate is available of the 
number of posts treated by individuals. 
Nevertheless, the use of treated fence 
posts of nondurable woods is increas- 
ing. Oregon State University, for 
example, is using greater quantities of 
treated posts for fencing either sepa- 
rately or in combination with steel 
posts. This increased use of wood 
posts at OSU is attributed to their 
lateral stability and to the availability 
of tractor-mounted post-driving equip- 
ment that simplifies setting the posts. 

Farm woodlots post source 

Thinnings from young timber stands 
and farm woodlots are an increasingly 
important source of raw material for 
both posts and poles, Graham points 
out. Some commercial plants purchase 
fence posts in 7- and 8-foot lengths by 
the cord, either in the woods or at the 
plant. Other plants purchase poles 
which they cut to the desired length 
to fill orders. 

Although the use of treated wood 
posts at present is not great, their 
use can be expected to increase as the 
supply of posts from naturally durable 
heartwood decreases. 

Condition of Posts Treated by Soaking in a 5% Solution 
of Pentachlorophenol and Diesel Oil 

Years 

Soaking 
time Time to 

first Posts 
Species in test Butt Top failure remaining 

Hours Hours Years % 
Cottonwood, black 12 6 l 100 

Douglas fir 12 2 2 7 84 

Douglas fir 12 48 6 100 

Douglas fir 10 144 48 100 

Maple, bigleaf 12 24 2 9 92 

Lodgepole pine 10 43 24 100 

UNTREATED    cedar    posts   had    decayed    below 

ground during 9 years of service on OSU post farm. 

TREATED western red cedar posts were in excel- 

lent condition 9 years after service on OSU farm. 



NEW HATCHERY FISH PELLET PROMISES 
BETTER SALMON CATCHES 

Silver salmon—raised on the new pellet—are returning to Fish Commission hatcheries in record numbers. 
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Photo: Bumble Bee Packing Co. 

LARGER salmon catches may be in the offing if new pellet continues to produce healthier juvenile 

salmon. Egg takes for silvers jumped 58%  at hatcheries last year, Chinooks have been fed pellet too. 

PORT AND COMMERCIAL fishermen 
m.ay catch more salmon in the 

years ahead due in part to a new pel- 
leted food developed by OSU food 
scientists in cooperation with the Ore- 
gon Fish Commission. 

Compared to the old hatchery diet, 
the new pelleted food costs less to pro- 
duce a pound of fish, produces more 
fish per pound of feed, and produces 
more disease-free fish. The overall re- 
sult : healthier juvenile salmon in larger 
numbers are heading for the ocean 
for about the same total cost as in 
pre-pellet days. And, more important, 
silver salmon are returning to hatch- 
eries in record numbers. Last fall about 
30 million eggs were taken—a 58% 
increase over the highest egg-take in 
the last 20 years! Full scale use of the 
pellet began four years ago. Last fall's 
run contained the first silver salmon 
which had been fed from their infancy 

in Oregon hatcheries on the new pel- 
let. The story on chinooks will be 
known later, since they remain in the 
ocean a year or two longer than silvers 
before returning to "home" streams to 
spawn. 

Research for a more nutritious 
hatchery diet began in 1948. Before 
then, food supplies were inadequate 
and sometimes were based on nutri- 
tionally questionable components such 
as certain slaughterhouse byproducts. 

Foods tested 
Working with Fish Commission 

hatchery biologists, OSU food scien- 
tists Duncan Law, R. O Sinnhuber, 
and T. C. Yu tested more than 100 
food components. Pellets were altered 
in composition four times during nine 
production feeding trials before the 
scientists were satisfied their pellet 
would produce the growth and feed 
conversion they wanted. 

The final pellet utilized fishery 
wastes such as pasteurized salmon, 
tuna viscera, and scrap bottom fish such 
as turbot. Thirteen different vitamins, 
corn and cottonseed oil, plus other 
types of meal were added to make a 
moist, macaroni-like pellet. 

The food scientists report that the 
transition of a laboratory pellet to a 
pilot plant pellet was smooth, easy, and 
quick. But changing from a pilot plant 
pellet to full scale commercial produc- 
tion revealed hidden shortcomings. 
These have been worked out, and com- 
mercial production is becoming routine. 

In fact, a commercial fish pellet in- 
dustry is underway in Clatsop County, 
This industry and the discovery of a 
commercial use for once-wasted scrap 
bottom fish are important byproducts 
of the new pellet. 

Results of feeding the pellet to 
young salmon in nine different Oregon 

hatcheries show that a little over 2 
pounds of food were required to pro- 
duce a pound of fish. Pre-pellet diets 
required 5 pounds of food per pound 
of fish produced. 

The new pellet requires less storage 
space and requires less labor for 
handling, since no grinding or mixing 
is required at the hatchery. Food wast- 
age in the water is reduced consid- 
erably, decreasing water pollution at 
the hatchery. In addition, fish fed the 
pellet tend to be more uniform in size. 
Main disadvantage of the pellet is that 
it must be refrigerated. 

Cost per pound of fish produced 
also dropped with the new pellet— 
about 24 cents compared to about 46 
cents with the old hatchery diet. Thus, 
with about the same amount of money, 
more fish were raised, released, and are 
returning in record numbers to Oregon 
hatcheries. 

DEVELOPMENT of new pellet has created a new commercial pellet industry 

in Clatsop County. New use for once wasted "trash" fish also a byproduct. 

ONLY two pounds of the new pellet are required to produce a pound of fish, com- 

pared to 5 pounds of pre-pellet food for the same amount of fish. Cost per pound 

of fish produced also dropped with the new pellet—about 24 cents compared to 46 cents with the old hatch- 
ery  diet.   Besides  being  healthier,  juvenile   salmon  also are  more uniform in size when they are released. 

NEW   pellet   requires   less   storage   space,   labor 

than   old   hatchery  diet.   Food wastage   reduced. 



RESEARCH indicates that molehills cover one acre in six in heavily infested 
areas, decreasing  forage  and spreading  weeds. One mole  may be respon- 

sible  for  from  200  to  500  hills  during  the  rainy  season.  In  the  summer 

moles  may  leave  few,   if  any,  hills.  Moles  thrive  in   undisturbed  pasture. 

Control Moles for $1 an Acre 
That's the estimate according to OSU wildlife biologists. But control 
will not be complete unless moles in an area—not just a particular pas- 
ture—are killed. Results of basic studies provide a useful explanation. 

MOLE-free   pastures   are 
Tillamook   County   farm 

possible.   This   100-acre 
had   about   500   moles. 

FINDING OUT how moles live is pay- 
ing off in better control of this 

pesky animal which has cost Tillamook 
County dairymen an estimated $100,- 
000 a year. 

Moles have always been a nuisance 
along the coast but did not become an 
important economic problem until 
dairymen began using a flail or rotary 
type forage harvester which clips for- 
age at ground level. Soil pushed up by 
burrowing moles fouled and broke 
equipment and meant dirty silage. This 
sometimes put cattle off-feed, accord- 
ing   to   Tillamook   County   Extension 

agent Bill Wick. One dairyman, for 
example, reported moles cost him about 
$6 an acre in added mowing costs 
alone. When he finally controlled his 
moles, mowing time dropped from 9 
machine days to 3 machine days. In 
addition his forage was worth more 
because it was cleaner. 

If moles and man could not live on 
the same pasture, moles had to go. But 
controlling moles was not easy. Nor 
was there much information based on 
research which might help farmers. 
Studies in the past year, conducted by 
OSU   wildlife   biologist   Lee   Kuhn, 

10 



graduate assistant Richard Pedersen, 
and Wick, have shed some light on 
how moles live. This in turn has pro- 
vided useful information for long- 
range mole control . . . 

ff One farmer cannot insure control 
by killing all the moles in a single field. 
Most moles in an area of several farms 
must be controlled. Moles spend much 
of their time burrowing in search of 
food, and will quickly move into aban- 
doned runways or runways left by ex- 
terminated moles. In many cases, farm- 
ers must cooperate to rid an area of 
moles. If one farmer fails to control 
them, moles will migrate from his 
fields to those recently cleaned up. 

U More than half the moles must be 
controlled in a large field or area be- 
fore there is a reduction in total popu- 
lation the next year. When only half 
the moles are killed, the population re- 
mains stable. That is, enough are born 
by surviving moles to keep numbers 
about the same as before control began. 
Control of more than half the moles, 
however, cuts into next year's popula- 
tion— and sometimes drastically. A 
60% control in one season usually will 
mean a significant drop in mole num- 
bers the following year. 

Common "highways" used 
j[ Moles often use common under- 

ground "highways" to travel to and 
from different areas or fields. From 20 
to 30 moles have been trapped in these 
common pathways. These pathways 
may be extensive and are usually lo- 
cated under undisturbed ground such 
as fence rows. Less extensive "branch" 
pathways run into nearby fields, and 
from these moles build "private" or 
individual  runways and nest cavities. 

BABY   moles   reach    adult   size    in    about   two 
months,   then   move   to   unclaimed   living   space. 

f Moles are individualists. They ap- 
pear to seek companions only during 
the mating season. They build their 
private runways and nests by them- 
selves, search for food alone, and will 
fight for their private domain if it is 
invaded by another mole. An intruder 
usually is trying to find out if a tun- 
nel system is occupied, and leaves 
quickly if another mole is present. 

|[ Moles breed once a year, some- 
time during the winter. A female aver- 
ages about three young. The young 
reach adult size in about 2 months. In 
May to early June, there is a "dis- 
persal" movement, when "surplus" 
moles travel both on top and beneath 
the ground. They travel over and under 
highways and even swim creeks in 
search of unclaimed living space. It is 
almost  impossible to drown an adult 

mole. Moles are thought to live about 
three to four years. 

][ Moles spend nearly half their time 
searching for food. Analysis of stom- 
ach contents reveals a diet of about 
80% earthworms and 20% vegetable 
material (roots, planted seed, etc.). 

ff Number of "hills" or mounds per 
mole varies considerably. One mole 
may be responsible for from 200 to 
500 "hills" during the rainy season 
from October to April. During the dry 
summer months moles may leave few, 
if any, mounds. 

If Moles seem to thrive in undis- 
turbed soils that contain plenty of 
worms. Well fertilized permanent pas- 
tures established on soils high in or- 
ganic matter attract earthworms. 
Worms in turn attract moles. On some 
of the "better" pastures in Tillamook 
County mole mounds cover nearly 20% 
of the grass. 

Use poison pellets 

The research workers indicate that 
the most effective and cheapest spe- 
cific control is by baiting mole runways 
with poison pellets containing thallium 
sulphate. It takes about half an hour 
to bait a heavily infested acre. Cost is 
around $1 per acre. A small iron rod 
is used to locate a mole runway, and 
bait is dropped down the hole left by 
the rod. Traps can also be used either 
as initial control or as a follow-up 
after poisoning. 

An experimental "burrow builder" 
—a tractor-pulled rig that builds and 
baits artificial mole runways—may yet 
prove the best control. It is undergoing 
further modification and testing at 
present. 

MOLES  spend  about half their time searching for food, and  worms make      ANALYSIS   of  stomach   content  reveals  about  20%  of a  mole's  diet  con- 

up  80%   of  their  diet.   Organic  soils  attract  worms,  which   attract  moles.       sists of vegetable material (roots, planted seed), the remainder earthworms. 



Greater Yields With Closely 

Yields more than doubled when plants were spaced 2-2 feet in the row, compared 

CLOSELY spaced berry plants are examined by horticulturist W. A. Sheets. Research workers report 
that    closer   plantings    plus    early   training    increase    yields   as    well    as   decrease    training    time. G" REATER     BLACKBERRY     YIELDS     at 

lower labor costs—that's the pre- 
diction by OSU horticulturists R. M. 
Bullock and W. A. Sheets. 

Yield increases and cost saving may 
be possible through closer spacing of 
berry plants, shorter cane length, and 
late summer training. These sugges- 
tions are based on one year's prelimin- 
ary trials with Marion and Thornless 
Evergreen blackberries at the North 
Willamette Experiment Station, 
Aurora. 

In fact, yields for blackberries spaced 
2| feet apart within the row and 
pruned in August jumped to nearly S| 
tons per acre the next fruiting year. 
This is compared to 1^ tons for ber- 
ries spaced the usual 10 feet apart and 
trained in February. 

How much spacing within the row 
increased yields is described in Table 
1 below. Note that in this case, cane 
length makes little difference in yields. 
This means that extra labor in pruning 
and training of long canes can be saved. 

Yields increased 

August training also seems to in- 
crease yields, compared to the usual 
training the following spring. Com- 
bined with close spacing (2| x 10 foot 
spacing) berries produced nearly 5^ 
tons per acre. With the usual Febru- 
ary training, berries spaced just as 
close produced 3^ tons per acre. Table 
2 indicates the effect of early training. 

August  training  also  means  lower 



Spaced Berry Plants 

to the usual 10 feet. 

labor costs. Table 3 shows the number 
of hours needed to train long and short 
canes spaced at different distances 
within the row. Fruiting canes must be 
removed with August training. 

Little difference at 10 feet 

With short-cane pruning, a cane is 
trained along the wire to the next 
plant. With long-cane pruning, the en- 
tire cane is trained along the wire. In 
close spacings, these canes extend past 
several nearby plants. The horticultur- 
ists emphasize that there is no differ- 
ence in yield between long and short 
pruning. Training long canes only in- 
creases both pruning and training time. 

In addition, little or no difference 
exists between the hours it takes to 
train either long or short canes when 
vines are planted the usual 10 feet 
apart in the row. Here, long canes us- 
ually just reach the next plant. 

Bullock and Sheets point out that 
this research also may be useful when 
mechanical harvesting of blackberries 
is a reality. Further research in this 
area also may enable growers to im- 
prove weed control. 

Results of research with mechanical 
pickers indicate that a hedge-type row 
may be more desirable than when 
plants are spaced farther apart. Closer 
spacing provides a solid row of fruit- 
ing surface to a mechanical picker. 
Wide spacing in the row permits fruit- 
ing laterals to roll over, hang beneath 
the trellis wire. 

Closely Planted Blackberries Yield Most 2 
Spacing 

2i' x 10' 5' x 10' 10' x 10' 

Long    Short 
cane      cane 

Long    Short 
cane      cane 

Long 
cane 

Short 
cane 

Marion 
Thornless Evergreen 

T/A 
4.0 3.8 
4.0 

T/A 
3.0 2.9 
3.0 

T/A 
2.1 2.0 
1.7 

Table 2.   Early Training Increases Marion Blackberry Yields 
— Month of training 

August September February 

2i' x 10' 
5' x 10' 

10' x 10' 

T/A 
5.4 
3.7 
2.3 

T/A 
5.0 
3.1 
2.2 

T/A 
3.5 
2.8 
1.7 

Table 3.    Training Time Least in August 

Planting distance 

2i' 5' 10' 

Month of training 
Short     Long      Short    Long     Short    Long 
canes     canes      canes    canes     canes    canes 

Hours Hours 
August ..; 54 60 
September-October         82 146 
February         61 80 

Hours Hours Hours Hours 
58            57             37 45 
45 64 37 47 
69 68 45 46 
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A/ew JlifUiweujJd Jfam developed xU. OSIt 
MOUNTAIN CLIMBERS, long-distance 

hikers, and other sportsmen who like 
ham for breakfast owe a vote of 
thanks to OSU food scientist A. F. 
Anglemier. 

Anglemier, working under a con- 
tract with the U. S. Army Quarter- 
master Corps, has developed a way to 
process ham so it is lightweight and 
can be stored without refrigeration. 

Processed ham slices weighing a 
third as much as untreated ham, can 
be reconstituted and ready for the fry- 
ing pan in about 10 minutes. 

Greatest advantage of this processed 
ham is that it can be stored for long 
periods, at high temperatures, without 
deteriorating or spoiling. Anglemier 
stored processed slices for 14 months 
at temperatures of 70° to 100° F. and 
they were still edible and nutritious 
when reconstituted. 

Procedure used in the OSU Food 
Technology lab is simple. Ham is pre- 
cooked at 150° F. for three hours, 
cooled at room temperature, trimmed 

of fat, frozen, and then put into a 
freeze-drying chamber where most of 
the moisture is removed from it. This 
last step takes 18 to 24 hours. 

Final result is a ham slice that is 
dry, light weight, and has the texture 
of balsa wood. Little shrinkage occurs, 
and the natural color fades only 
slightly. 

Add water 

To reconstitute a ham slice, a 
camper drops it in lukewarm water for 
5 to 10 minutes. Water lost during 
freeze-drying is re-absorbed, natural 
color returns, and after a quick trip 
through the frying pan or a dip into 
boiling water, the slice is ready to eat. 

Some freeze-dried meats are already 
on the market in stores specializing in 
food for campers and hikers. Angle- 
mier points out that freeze-dried ham 
slices probably won't give cured ham 
any real competition for home use, as 
the processed meat does lose some of 
its  flavor.   However,   fewer  nutrients 

and less flavor are lost in freeze-drying 
than in any other type of processing. 

After the ham is dried, it needs to 
be protected from atmospheric condi- 
tions. Plastic bags or light-weight 
metal cans often are used by campers 
and hikers. 

Primary limitation to expansion of 
freeze-drying is economic. Canadian 
scientists have developed a freeze- 
dryer which will do the job in 6 hours 
—compared to a usual 18-24 hours. As 
soon as faster, more effective machines 
are perfected and generally available, 
freeze-dried meat may be less expen- 
sive and more readily available to the 
casual consumer. 

Freeze-drying isn't a new process, 
says Anglemier, as the armed forces 
adapted the method during World War 
II to preserve blood plasma. But only 
in the past few years has this method 
been applied to food preservation. 
Beef, chicken, fish, orange juice, and 
certain fruits and vegetables have been 
successfully freeze-dried. 

HAM   is  precooked   at   150° F.  for  three  hours,  then   cooled,  frozen,   and 

freeze-dried. Dried  ham  can  be  stored  long  periods without  refrigeration. 
RECONSTITUTED freeze-dried ham, left, regains weight and color but loses 

some  of  its  original  flavor.  Dried  ham,  right,  lost two-thirds  of weight. 
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FIFTY  pounds  of  nitrogen  are  enough  to  produce  maximum yields of nonirrigated  Sudangrass.  Fer- 

tilized    plot,    right;    unfertilized,    left.    Plots   in    rear    show    increase    in    yields   from    irrigations. 

Seed Sudangrass Early 
EARLY SEEDING and proper irriga- 

tion of an important pasture grass can 
provide Willamette Valley farmers 
with as much as 3J tons of forage per 
acre when their animals may need it 
the most—in late summer. 

Sudangrass — a drought resistant, 
efficient water-user—may not provide 
the year-'round forage of many peren- 
nial pastures. But Agronomist William 
McGuire and Soil Scientist Larry 
Boersma point out that growth rate of 
Sudangrass from July to September is 
higher than that of any other pasture 
grass. 

This annual has the ability to pro- 
duce more forage from each unit of 
water than most pasture crops. How- 
ever, Sudangrass contains prussic acid 
—a livestock poison. The acid level of 
some varieties is so low there is little 
danger in pasturing the grass. Cut and 
dried for hay or wilted, Sudangrass is 
safe. 

Trials completed 

McGuire and Boersma have con- 
ducted irrigation, fertilization, and va- 
riety trials for two years in the Wil- 
lamette Valley. They found: 
1[ Sudangrass should be seeded about 
June 1. Twenty-five pounds of seed 
per acre were drilled. Late seeding 
(June 15) plus lack of irrigation until 
late July reduced first cutting yields. 
Earlier seedings permit roots to pene- 
trate deeply before soil dries out. 

^f At least two irrigations (about 3 to 
3|- inches of water per irrigation) 
nearly doubled yields. In one year, Su- 
dangrass produced If tons per acre 
without irrigation, 3| tons per acre 
with two irrigations. Yields after two 
irrigations were about the same as 
yields after five irrigations. Time of 
the two irrigations was spaced about 
equally during the June to September 
season. Results both years were sim- 
ilar, and apply only to Willamette silt 
loam soil. 
fl Fifty pounds of nitrogen per acre 
were enough for dryland Sudangrass. 
More is required for Sudangrass under 
irrigation. 
^f Piper is the top variety in terms of 
yield. It is low in prussic acid content 
and usually is safe for grazing. Piper 
is not as leafy as some new hybrids, 
but many of these hybrids are high in 
prussic acid. 
j[ Irrigation and nitrogen applications 
did not affect prussic acid content. 

Sudangrass should be grazed when 
it is about 18 inches high or when it 
is starting to head. It also can be cut 
for hay and silage. Use the grass com- 
pletely by late September to avoid dan- 
ger from poisoning which may occur 
when animals graze Sudangrass after 
a light frost. 

Sudangrass is low in protein. Whole 
plants are about 10% protein. Leaves 
and small stems, which livestock select, 
are about 13% protein. 

Voluntary Cuts Not Likely 

To increase Ryegrass Prices 

LONG-TERM price increases for com- 
mon ryegrass seed growers probably 
will not occur until market supplies 
are cut and remain reasonably low, 
OSU agricultural economists Vern 
Schneider and Gerald Korzan believe. 

Seed prices have been low for many 
years. Supplies—both carryover and 
yearly production — have been high. 
Result: seed prices to the grower have 
not been satisfactory. 

Limitations serious 

The economic "facts of life" for 
common ryegrass indicate that seed 
growers face some serious limitations 
if they attempt only voluntary group 
action to control market supplies. 
Rather, opportunities for supply con- 
trol are promising with acreage con- 
trols, quantity and quality controls, and 
marketing quotas. 

The difficulty with common rye- 
grass, the economists explain, is that a 
slight increase in price results in a 
tremendous supply increase the follow- 
ing year, followed by a sharp price de- 
cline. This is due to the fact that a 
large increase in supply is difficult to 
sell  even  at   drastically lower  prices. 

Voluntary group action, the econo- 
mists predict, probably will not stabi- 
lize prices as long as this situation con- 
tinues. Other types of controls—such 
as regulated production or marketing 
quotas—are needed if price stability is 
an important goal. An effective supply 
management program reduces the free- 
dom of growers. Growers may prefer 
unstable prices to strict controls. 

83% of price variation explained 

The economists found that amount 
of carryover and amount currently pro- 
duced explained about 83% of the va- 
riation in prices farmers received for 
their ryegrass. Eor example, if 10,000,- 
000 pounds were reduced from carry- 
over stocks, the price paid to growers 
would increase approximately one cent 
a pound. If yearly production was cut 
by 10,000,000 pounds, prices to grow- 
ers would increase about one-third of 
a cent a pound. 

More details will be available in a 
forthcoming experiment station publi- 
cation. 
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"Without chemicals, both consumer 
and farmer will suffer." 

PENALTY FOR PRIVATE USE 
TO AVOID PAYMENT OF 

POSTAGE, $300 

{Continued from page 3) 
the time of application and the amount 
that may be applied to crops to keep 
contamination of foodstuffs to an ab- 
solute minimum. 

New chemicals studied intensively 
An illustration of the amount of in- 

tensive work that goes into studying 
these chemicals may be found on the 
Oregon State University campus and 
in its Experiment Station facilities. As 
many as ten different departments may 
become interested in a new product. 
One or more investigators in each de- 
partment may be carrying out exten- 
sive tests on these chemicals to de- 
termine their effectiveness, how they 
can best be used, and how to achieve 
the greatest margin of safety. While 
these studies are going on, other inves- 
tigators in the Department of Agricul- 
tural Chemistry are studying the chem- 
istry of the compound and testing it on 
enzymes, which are the constituents in 
cells that promote living processes. 
Plants and animals are exposed to the 
chemical to determine the extent to 
which normal metabolic processes will 
break it down. 

Many things inhibit enzymes 

It has been pointed out by some peo- 
ple that many of these pesticides inhibit 
enzymes. 

Experts in the field of enzymology, 
however, are quick to point out that 
many things inhibit enzymes. Ordi- 
nary hand soap, for example, is highly 
effective in inhibiting certain enzymes 
as are also gasoline, household am- 
monia, cleaning solvents, and even too 
high a concentration of salt or sugar. 
Simply because the chemical gets into 
the animal's body does not mean that 
it will reach the particular enzyme that 
it ordinarily inhibits. Studies at Ore- 
gon State University have shown that 
at least some chemicals are detoxified 
or eliminated before they have any 
effect on the animal. Such studies as 
these contribute greatly toward achiev- 
ing satisfactory use of the chemical 
with maximum  safety. 

Scientists are in general agreement 
that more research is needed on the 
toxicology of these chemicals. This is 
particularly true in light of the need 
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for increasing the use of such chemi- 
cals in order to provide the food and 
fiber that will be required by a popu- 
lation of nearly 218 million people by 
1970 and the vastly greater population 
this country will have to support in 
succeeding years. In addition we will 
probably need to promote better con- 
trol of these chemicals in a greatly im- 
proved program of education to assure 
that those who use the chemical do 
so properly. 

Safety record good 

It does not seem that there is any 
justifiable reason at this time for elim- 
inating the use of these chemicals. In 
the first place less than 5% of our land 
is receiving any appreciable amount of 
treatment with these materials. Sec- 
ondly, despite cries to the contrary, the 
safety record in the use of these chem- 
icals has been remarkably good. There 
have been only a few instances where, 
through misuse or improper use, there 
has been a loss of wildlife or any dan- 
ger to human health. Finally, it should 
be pointed out that there is no accepta- 
ble substitute for the use of these chem- 
icals. Biological control measures have 
not been developed for many of the 
pests that afflict our crops nor does it 
seem likely that they can be developed 
rapidly. 

The suggestion that we use chemi- 
cals derived from botanical origins 
such as nicotine from tobacco or 
rotenone and pyrethrin ignores the 
fact that these chemicals are not only 
in short supply but are also as toxic as 
most of the chemicals we are presently 
using. 

Accept risk 

The choice that seems to be fac- 
ing us is whether we will continue to 
acept an insignificant risk in the use 
of these chemicals or face a disastrous 
loss in food production resulting in 
high prices and the prospect of starva- 
tion and the threat of virulent out- 
break of insect-borne disease. 

The intelligent use of chemicals can 
avoid this and at the same time offer 
no substantial hazard to wildlife or 
man. Without them, both consumer 
and farmer will suffer. 
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