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Pitch out the pitch forks? 
Chemically curing meadow grasses 

and field grazing in winter may be an 
alternative to the traditional cut, stack 
and feed-out operation, said Forrest 
Sneva, USDA range management re- 
search scientist at the Squaw Butte Ex- 
periment Station. 

"With soaring operational cost of put- 
ting hay up, chemical curing of grasses 
'on the stump' looks promising for win- 
tering beat animals in the Great Basin 
region," Sneva said. 

Grasses are chemically cured with 
the herbicide Paraquat at the time the 
meadow would normally be cut for hay. 
The chemical rapidly dries the plant 
and prevents nutrients from translocat- 
ing. 

Sneva pioneered this research in 
range grasses during the 1960s. In his 
early work, he showed that the average 
daily gains of yearlings grazing crested 
wheatgrass chemically cured with Para- 
quat were 0.60 pounds higher than the 
control group grazing untreated crested 
wheatgrass in late fall. 

During those years, some investiga- 
tive research with meadow species was 
also completed, but because of low 
haying costs and hay, the economic ad- 
vantage for chemical curing was not 
good. Times have changed that. 

protein content in naturally cured vege- 
tation down to 3.2 percent and chem- 
ically cured vegetation at 6.6 percent 
crude protein. 

On November 5, 70 head of mature 
spring-calving cows began grazing 
these pastures. In the pasture where 
hay had been cut and baled, the ani- 
mals grazed on the aftermath until De- 
cember 3 when baled hay was pro- 
vided. The two pastures with standing 
hay were cross-fenced into three units 
and the allotted cattle grazed in the 
first unit of each. The animals were 
moved to second and third units as the 
season progressed. 

Seven days of bad weather in early 
January left 16 inches of snow on the 
pastures, completely covering the 
standing hay. All the study cattle were 
gathered, weighed and fed long hay in 
a common lot. When the snow depth 
diminishes in the pastures, cattle will 
return to their respective treatments. 

During 67 days of testing, the cattle 
fed a full ration of baled hay gained ap- 
proximately 87 pounds per head. Those 
grazing chemically cured hay lost 46 
pounds, but those on naturally cured 
meadow hay lost 80 pounds per head. 

Brood cows coming off range in good 
flesh can be fed to lose some 
weight during the winter. The rate of 

estimated at $40 per acre. These fields, 
which had been fertilized, were produc- 
ing close to two tons per acre, thus the 
cost of baled hay was $20 per ton. 
Costs for chemical curing were esti- 
mated at $13 per acre, or $6.50 per ton. 
There were no costs involved for the 
naturally cured grass used in the ex- 
periment. 

However, there are additional costs 
associated with winter grazing not in- 
cluded in these prices. Water supply 
and the need for cross-fencing for effi- 
cient management are two primary fac- 
tors affecting the costs. 

"We know we will need water, but the 
amount of cross-fencing needed to as- 
sure efficient use of standing cured hay 
is an unknown at this stage of the 
game," Sneva said. 

The Experiment Station scientist said 
he felt optimistic about the future of 
Paraquat-treated grasses. "Chemical 
curing for winter grazing of standing 
meadow hay appears to be both practi- 
cal and economical for replacing a por- 
tion of the traditional cut, stack and 
feed-out hay," Sneva said. 

However, he cautioned that there will 
always be a need for some stacked hay 
for emergencies like bad weather 
conditions. 

paraquat 
JBL A new way J^ to cure hay? 

Last July, three pastures at the Sec- 
tion Five winter headquartering unit of 
the Squaw Butte station were marked 
out. One section was cut and baled, one 
was sprayed with one-half pound of 
Paraquat per acre and the remaining 
pasture was left to cure naturally. 

Sampling the various hay sources for 
crude protein concentrations on No- 
vember 4 recorded 7.7 percent for 
baled hay, 7.6 percent for chemically 
cured hay, 6.8 percent for meadow after- 
maths, and 3.6 percent for naturally 
cured treatments. Recordings taken 
again on December 2, showed crude 

loss by cows grazing the chemically 
cured forage, had it continued for the 
winter season, is believed to be accept- 
able. However, the more rapid weight 
loss of those cows grazing naturally 
cured forage, had it continued, is unac- 
ceptable. 

"Protein and energy supplements for 
those cows, had treatments continued, 
would be necessary to maintain the ani- 
mals," said Harley Turner, the station's 
animal scientist. 

In 1974, baled hay in the stack and 
the costs of feeding it out later were 

Whether chemical curing will become 
a widespread practice depends a great 
deal on the levels of residues in the for- 
age and in the animal, and the chemi- 
cal's impact on other environmental fac- 
tors. In that light. Paraquat has been 
intensively researched and must is al- 
ready known about the interactions of 
the chemical with the environment. 

The staff of Squaw Butte is optimistic 
and further trials are planned for the 
coming year. 

So it is possible that in the future, use 
of the pitch fork will be limited. 



Pesticides new— 
the problem, old 

Handle with care. 
Oregon farmers are cautioned by the label on each 

container of pesticide to exert care when using the chemi- 
cals, but this year those warnings are more important th 
ever, said Virgil Freed, head of the Department of Agricul 
tural Chemistry. M 

Studies conducted during the past year have indicated 
that some organophosphate pesticides may accumulate 
toxins in human body fat, at least to a limited extent. 

"We haven't seen any trouble in Oregon yet and we 
don't want to," Freed said. "However, what we must do to 
avoid problems Is take safety precautions and realize that 
these pesticides need not be highly toxic to be dangerous. 

The findings at OSU are ironic because when organo- 
chlorine pesticides such as aldrin, dieldrin and DDT were 
phased out, one of the primary arguments in favor of 
substituting organophosphates was their rapid breakdown 
and presumed lack of accumulation in mammals, including 
humans. Other reasons for their substitution were shorter 
persistence of the chemicals in the environment and their 
control of insects which had developed genetic resistance 
to other substances. 

However, some of the same reasons that made organo- 
phosphates desirable pesticides were considered shortcom- 
ings. The rapid breakdown in the environment, including 
Oregon's, results in a loss of the chemicals before they can 
kill enough pests, so researchers went to work trying to 
make the chemicals strong enough to do the job. Developed 
were large numbers of organophosphates that were 
intended to increase the selectivity of the chemicals and the 
residual effect. 

The perceived need for improvement in organophos- 
phates centered around the fact that organophosphates are 
unstable chemical materials. Researchers believed that if the 
chemicals could be made more stable and resistant to 

breakdown, the pesticides would be more effective. And 
while new pesticides were being developed, researchers for 
the Agricultural Experiment Station were busily identifying 
other aspects of organophosphates, some for the first time. 

Because of the rapid detoxification of phosphates, it was 
widely assumed that little in the way of cumulative effects 
would be expected from asingle or limited number of 
exposures. Freed said. "However, our researchers had 
indications of accumulation of certain organophosphates in 
mammalian tissue with subsequent chronic effect." 

One case was reported to Freed by Dr. J. E. Davis, an 
M.D. from the University of Miami, which tended to confirm 
the scientific findings. An individual suicidally ingested a 
single oral dose of dichlorfenthion, one organophosphate 
pesticide, and showed toxic levels of the compound for at 
least 30 days. 

This example backed up findings at OSU laboratories 
where researchers had learned that some organophosphates 
examined in this study were more soluble in a lipid, or fat, 
type solvent than in water. Freed said. "Using this informa- 
tion alone, it may be predicted that these compounds would 
tend to accumulate in fat deposits, at least to a limited 

However, accumulation does not occur in all organo- 
phosphates. Studies of a number of the compounds show 
that eithsr the compounds are found in another body part or 
are so unstable that accumulation does not occur. The two 
exceptions found by the OSU researchers are dichlo- 
fenthion and leptophos, both of which are now thought to 
have chronic effect, show better binding to fat than to 
protein, and have slow rates of hydrolysis. 

"These factors strongly suggest the possibility of chronic 
effects ensuing from fat deposit accumulation and slow 
metabolism," Freed said. 

Farmers are the primary users of the organophosphate 
pesticides, and the OSU chemist urges all persons using the 
chemicals to read labels and carefully follow directions. 

"Disposal methods are important, too, and containers 
should be rinsed at least two or three times to insure that all 
the pesticide residue is out of the container," he said. 

More work is underway in the laboratory and scientists 
hope to learn more about the pesticides by next year. But for 
now, caution is the watchword. 

So handle with care. 



Mink profits 
wrapped up 
in nutrition 

They came in search of fur, adven- 
ture and riches. In the process, they 
opened up a new land. 

A quarter century before Lewis and 
Clark reached the mouth of the Colum- 
bia River, Captain James Cook and his 
crew were trading Oregon sea otter 
pelts with ports in China, Russia and 
India. Their successful trading lured 
more adventurers to the Oregon terri- 
tory . . . adventurers who opened new 
seaports, expanded old Indian trails 
into roads, built settlements and towns. 

Fur trading attracted the first white 
traders to the Oregon Territory, but 
today Oregon's fur trade is centered not 
around the sea otter or beavers but 
domesticated mink. 

Approximately 50 mink ranchers 
maintain the link with the state's trading 
heritage. Oregon ranked fourth among 
U.S. mink-producing states in 1973 with 
160,000 mink pelts sent to furriers, By- 
products used for soap, shoe polish, 
perfume and cosmetics helped to boost 
mink product sales to an estimated $3.5 
million in 1973. 

Mink  researcher  John  Adair  shows  off  a 
display ot healthy mink pelts. 

Research at OSU's mink farm in Cor- 
vallis is attempting to keep mink—and 
the Oregon mink industry—healthy. 
After shedding light on the problem 
of early mating and determining the 
probable cause of wet belly, a condition 
which decreases pelt value, researchers 
are now focusing on potential food 
sources and related nutritional factors 
in mink. 

However, the research has impact be- 
yond the mink industry. Scientists con- 
sider mink valuable research animals for 
basic nutritional lesting. The 20th-cen- 
tury development of domesticated mink 
brought with it the most complete nutri- 
tional requirement information of almost 
any domesticated animal. Scientists 
learned information by studying the nu- 
tritional requirements of mink that was 
later used in studies of other animals. 
But the findings were not always advan- 
tageous to mink ranchers. 

"We fed horsemeat to mink before it 
became widely used for pet, and to 
some extent, human food. Then we 
turned to certain types of bottom or 
'trash' fish like Pacific turbot and hake, 
but now those are becoming increas- 
ingly unavailable because of their value 
to pets in this country and humans in 
some other countries," said James Old- 
field, head of the Department of Animal 
Science. 

"Our next alternative was viscera from 
poultry packing plants. It was processed 
and frozen but problems developed that 
are still being investigated so now we're 
moving toward marine by-products like 
shrimp and crab wastes as possible 
feed supplements and we hope to put 
some of these possible environmental 
pollutants to work," he said. 

The mink, a hunter in his wild envi- 
ronment, caught game, ate what he 
wished and left the rest. Unlike other 

(Continued on page 15) 



Center of interest 

Both food and 
beauty share 
work table at 

Aurora station 

Main office ot North Willamette Experiment Station is surrounded by a display garden which 
fascinates thousands ot visitors each year. 

Helping Oregon solve its growing 
problems is what the North Willamette 
Experiment Station near Aurora is all 
about. 

Whether the problems plague interna- 
tional agri-business, the Willamette 
Valley farmer or the backyard weekend 
gardener, research results from the 
North Willamette Station are answering 
many pressing horticultural questions. 

Only 25 miles south of Portland, the 
North Willamette Station is in an ideal 
spot to serve a wide range of interests. 
A full third of the state's agricultural 
income is grown within a 35-mile radius 
of the Station, and about 60 percent of 
the state's food processors are based in 
the area. 

Investigations of small fruits, vegeta- 
bles, ornamental nursery crops and 
grains on the 160-acre farm, bridge the 
gap between many agricultural indus- 
tries. 

Experiments conducted by Station 
superintendent Lloyd Martin and horti- 
culturalists Robert Ticknor and Arden 
Sheets are often carried out in conjunc- 
tion with laboratory experiments on the 
OSU campus. But project purposes 
vary. Some experiments involve one or 
two years of variety testing to determine 
which plants perform best in the Wil- 
lamette Valley climate, while other tests 
are long range in nature, geared for 
improving or modifying plant perform- 
ance. 

Still more experiments seek to im- 
prove the technology of farming. Many 
mechanical harvesting machines, drip 
irrigation systems, new fertilizers and 
improved disease, insect and weed 
control methods are tested first at the 
North Willamette Experiment Station. 

And the research pays off. 
One very fruitful series of experiments 

has involved red raspberries. Research 



into mechanical harvesting was started 
in 1961, just four years after Clackamas 
County acquired the land for the Experi- 
ment Station. 

Last year more than half the state's 
red raspberry crop was harvested 
mechanically, but research did not stop 
when the machine to harvest the berries 
was perfected. 

During thsir investigations, 
researchers found that alternate-year 
rather than annual fruiting of raspberries 
and blackberries offered greater return 
to the grower by using fewer resources 
such as fertilizers and pesticides than 
the berry growers' annual fruiting 
system. Both commercial and backyard 
growers will now benefit from the 
research findings. 

Cooperative research with the USDA 
is another important part of the work at 
the North Willamette Experiment Sta- 
tion, with results helping both commer- 
cial producer and backyard gardener. 

A new strawberry variety, Benton, was 
recently released in cooperation with 
the USDA, and superintendent Martin 
says it is expected to be very popular. 

Other cooperative work on viruses of 
strawberries and raspberries hopes to 
solve a major problem of small fruit 
production by examining a natural 
tolerance found in some plant 
selections, affects of viruses and rate of 
spread. 

New industries in Oregon have also 
found a helping hand at the North 
Willamette Experiment Station. As 
Oregon's wine industry emerges, exper- 
imental vines at the Experiment Station 
grow, too, and evaluations of grape 
quality provide growers with solid 
information about production and fruit 
quality of the most promising varieties. 

Off-Station work at farms, nurseries 
and on the OSU campus is an impor- 
tant part of the research effort. Although 
appropriations through the State Sys- 
tem of Higher Education provide basic 

financing for all nine branch experiment 
stations, additional financing comes 
from sale of products grown on 
research plots, industry research grants 
and commodity group research grants. 

Ornamental nurserymen throughout 
the state have helped fund several 
major research projects during the last 
year, and perhaps the most exciting 
involves techniques to allow economical 
production of rhododendrons as flower- 
ing pot plants. 

"Successful development of this 
procedure will create additional markets 
for these plants and has the potential 
of doubling return per plant to the 
grower," Ticknor said. 

The North Willamette Experiment 
Station is often referred to as the 
"showplace" Station. Thousands of 
interested persons wander through the 
front gates each year, wondering how 

their tax dollars are spent. A beautiful 
display garden with identification labels 
near each plant provides visitors with a 
simple self-guided tour of flowers, 
shrubs and trees. At a distance they 
can see plantings of caneberries and 
grape vines, rows of healthy strawberry 
plants and fields of prosperous wheat, 
all carefully planned and tended. 

Who does the North Willamette 
Experiment Station serve? The farmer, 
food processor, nurserymen, scientist 
and, most importantly, the consumer, 
by providing better quality goods more 
economically produced. 

As Oregon's population steadily in- 
creases, the pressure to produce more 
on Willamette Valley farm land will 
grow. And helping solve Oregon's 
growing problems is what the North 
Willamette Experiment Station is all 
about. 

Ornamentals expert Robert Ticknor is per- 
fecting potted rhododendron plants in Aurora 
station greenhouse. 



Strawberry edges 
into red column 

Oregon may be growing out of reach of the strawberry. 
The berry is as toothsome as ever but its economics has 

left a bad taste for some. Ripe fruit from California and 
Mexico where different seasons and cultural practices 
increase production have become a threat. So has the 
growing attraction in Oregon of planting wheat or other high- 
return cereals. 

But for Francis Lawrence, USDA horticulturist on the 
OSU campus, the strawberry is still a challenge. Since 1950, 
he has been doing research on strawberries, first at the 
University of Maryland and, since 1965, at OSU. 

A change in the world of strawberries is not sudden. 
"It takes about 10 years from the time of selecting a 

variety to getting in commsrcial production," said Lawrence. 
"Hood, the top commercial berry in Oregon today, was 
introduced by George Waldo at OSU in 1965 from a cross 
made in 1955." 

Something new was the strawberry harvester, used with 
limited success since 1967 but still eyed with interest 
because it means less reliance on costly hand labor. 

"At OSU, we began with a harvester that pulled fruit off 
the plant, a stripper, in 1967," said agricultural engineer 
Dean Booster. "We decided a clipper machine had more 
potential and developed it." 

The clipper, which clips the strawberry plant near the 
ground but leaves the crown to produce another plant the 
next year, has harvested experimental plots since 1970. 
Suction removes leaves from the cut plant, leaving the 
clustered berries and a main plant stem. 

The harvester meant a new task for Lawrence, Horticul- 
turist Lloyd Martin of the OSU North Willamette Experiment 
Station and other strawberry breeders. Needed was an erect 

Agricultural engineer Dale Kirk demonstrates 
a cluster breaker designed to mechanically 
separate the trult trom the stem. 
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plant for machine retrieval, one with as much ripe fruit as 
possible at one time. The fruit had to be firm and well- 
colored to please the processor. 

"We lost ground at first because we brought in material 
from other areas with no tolerance to our diseases," said 
Lawrence. "But we developed some virus-prone plants and 
improved them." 

There is no chemical control for the strawberry virus. 
Several viruses are spread by the strawberry aphid, almost 
impossible to control. Fruit rot, another major disease, 
requires a fungicide early in the season when the straw- 
bsrry plant is blooming which raises a pesticide residue 
question. 

The answer to disease: resistant varieties. 
Working with varieties from many areas, Lawrence had 

produced several strawberry cultivars adapted to machine 
handling that will tolerate most major diseases and would 
be accepted by the processor. 

"We can even get an acceptable tonnage of fruit ripe, 
although that is difficult," said Lawrence. "But we cannot get 
the caps off." 

Processors obviously want the green caps off before the 
fruit is frozen whole, sliced or made into preserves. 

"Ironically, for 50 years plant breeders have been work- 
ing with the idea of leaving the cap on the fresh fruit when it 
reached the consumer, because they keep better," said 
Lawrence. 

"Hood is known to give up its cap but lacks a lot of fruit 
ripe at one time, and other varieties that cap easily are 
usually too soft for processing or have little flavor." 

While Lawrence worked in his genetic storehouse on 
new varieties that would doff their caps with ease, agricul- 
tural engineer Dale Kirk developed a cluster breaker, a 
device to separate the fruit from the stem. He and Booster 
found the cluster breaker worked fairly well as a capper, as 
good as the commercial capping machines. 

With Kirk's device, the fruit is dumped into water and fed 
onto pairs of rollers which rotate in opposite directions. The 
stem is pulled down, popping off the cap in most cases. 
Overhead water jets are used to help force the stems into 
contact with the rollers. Once detached from the cluster, the 
berry rolls to the lower end, passing additional water jets 
which help get rid of any soil or other foreign matter. 

Kirk now is working on a refinement, a smaller unit 
which can be used in the field to test individual varieties for 
their susceptibility to mechanical capping. 

"It Is true," said Kirk. "There is no device that success- 
fully caps strawberries difficult to cap." 

Experimental fruit from Kirk's cluster breaker and 
Booster's harvester goes to food scientists George Varsveld 
and Robert Cain. It is graded for damage, then sliced and 
frozen to await taste testing. 

"We have harvested 70 different experimental selec- 
tions, all Dr. Lawrence's, with an average recovery rate of 
75 percent," said Booster. "The range was 50 to 90 percent, 
depending on growth characteristics—and 13 were above 
85 percent." (See table.) 

Severe mechanical damage (damage that made the fruit 
worthless for processing into a sliced frozen pack) attribu- 
table to mechanical harvesting or the cluster breaking 
operation averaged 1.93 percent of the ripe fruit weight. 
The range was 0 to 12.7 percent. Twenty-two of the 70 
tested berry selections had no severe mechanical damage. 

Total mechanical damage (all types of damage no matter 
how minor) averaged 11.8 percent, with a range of 0 to 32.8 
percent of ripe fruit weight. Eleven of the 70 selections 
had a total mechanical damage of 6 percent or less. 

Despite the success of plant breeding, cultural practices 
and harvesting machines, the Oregon processor and grower 
do not seem to be too impressed. 

In 1970, the total strawberry acreage in Oregon was 
11,800. In 1974, it was 7,200 with a steady decline each 
year. 

Total strawberry production in 1970 was 79.8 million 
pounds. In 1971, it went up to 83.3 million. But last year, the 
total was down to 41 million pounds. 

In March, Lawrence will go to California for three months 
to evaluate berry material for usefulness in Oregon. The 
strawberry in California is almost a different crop. Growers 
get 20 tons an acre average yield. In Oregon, the average 
yield is about four tons. 

To achieve California production, the grower fumigates 
the soil, plants 36,000 to 40,000 plants an acre each year 
(Oregon producers plant 8,000 to 10,000 and usually keep 
the same plants three years) and hand picks all fruit. 
Breeders are improving the taste and appearance of the 
California berry. 

Farther south, the Mexican growers who sent 140 million 
pounds of berries into Oregon last year, helped by sugar 
subsidized by their government at 11 cents a pound, are 
having production problems. Shipping costs and labor 
expenditures are climbing. 

The battered berry may still have a bright future in 
Oregon, said Lawrence. 

"Our berries are a quality product, one that can hold its 
own in competition with other areas," said Lawrence. "With 
a little shift in economics, the strawberry can make a come- 
back in Oregon." 

When the time comes, the new varieties will be ready for 
the harvesting machines. 

STRAWBERRY HARVESTER RECOVERY 
PERCENTAGES 
Average Range 

Total fruit yields 
(fruit of all stages 
of maturity)     14,000 lb/acre    7,200-21,000 lb/acre 

*Ripe fruit yields 6,750 lb/acre   3,400-11,400 lb/acre 
* Figures represent the commercially usable fruit from 

a once-over harvest. Twelve selections had 8,400 
lb/acre or better of ripe fruit 



1 Whey wine - 
good taste 
from waste 

Hoya Yang is a 20th-century alchem- 
ist. 

But unlike the alchemists of the Mid- 
dle Ages who sought to turn base 
metals into gold and failed, Yang's con- 
version of whey Into wine Is working, 
and could bring thousands of dollars 
into Oregon's economy every year. 

Whey, the watery by-product of 
cheese manufacturing is a wasted re- 
source in the United States. Twenty-five 
billion pounds were left over from 
cheese processing in 1973. Of that 25 
billion pounds, about one third—8 bil- 
lion pounds—was dried into a protein- 
rich powder for use In human and ani- 

mal foods. Another one-sixth was used 
In its liquid form, and the remaining 
one-half—about 12 billion pounds— 
went down the drain Into streams and 
sewer systems, promoting high bacterial 
growth and creating a big stink as it 
deteriorated. 

Realizing the need to correct the 
overwhelming disposal problems cre- 
ated by waste whey, the U.S. Environ- 
mental Protection Agency set strict new 
laws requiring cheese producers to 
utilize their whey without discharging it 
into the sewer by July, 1977. 

To investigate one new way of whey 
utilization, the EPA granted Yang and 
dairy Extension specialist Floyd Bodyfelt 
$39,000 to study the conversion of whey 
into wine and beer. Working with Yang 
on the whey wine project are Kaye 
Berggren, research assistant and Pete 
Larson, graduate assistant. 

"There are three reasons why 
changing whey into wine Is good," 
Yang said. "First, the entire whey Is 
used, eliminating the need to dry it. 
Secondly, no energy Is needed to con- 
vert the whey into wine, and finally, the 
alcoholic products are very valuable 
compared to other whey products. 

"The cheese and other dairy products 
industries are both extremely excited 
about this project. Some creameries 
could expand and sell more cheese If 
they could only find a way to dispose of 
the whey," said Yang. 

For every 100 pounds of milk used in 
cheese processing, 10 pounds is made 
into cheese, which retails for approxi- 
mately $15. The 90 pounds of whey 
which remains could be converted Into 
10 gallons of wine which would retail 
for approximately $50, the Experiment 
Station researcher said. 

After determining that fermentation of 
whey was Indeed possible, most of 
Yang's research has centered on flavor 
of sweet wines which the scientist sees 
as dessert or between-meal wines. 

Differences were noted between a 
cloudy wine, which resembles natural 
whey, and a clear wine with the protein 
material removed. Yang said that al- 
though the two wines taste slightly dif- 
ferent, testing with gas-liquid chromato- 
graphy showed the volatile flavor com- 
ponents to be identical. The protein 
material in the cloudy wine accounted 
for the differences in taste, the OSU 
food scientist believed. 
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Fruit wines can be added to whey 
wine to make it taste like fruit wines 
and carbonation can be added to make 
the wines effervescent. Although many 
flavors have been tested, Yang said the 
most successful so far are natural rasp- 
berry wine and a synthetic citrus flavor. 

Taste tests have also been conducted 
and the experiment station researcher 
said "a great majority of the persons 
who tried the wine like it in one form or 
another." 

Still more tests are on-going to con- 
firm the stability of the whey wines. 

"We hope to be able to store the 
wines up to six months for the sweet- 
ened varieties and longer for the un- 
sweetened varieties," said Yang. Test- 
ing for shelf life involves exposing bot- 
tles of wine to 200 foot-candles of light, 
which approximates the light in a bright 
grocery store, and observing how long 
the wines stay in good condition. 

Whey wine is manufactured in 1-2 
weeks and requires 3-4 weeks of aging 
to eliminate the harsh, yeasty taste. The 
food scientist believes the dairy indus- 
try could use existing equipment for the 
production of wine, and he hopes to 
present industry leaders with his proc- 
ess for large scale production of the 
wine late this year. He anticipates the 
wine being stocked on grocery store 
shelves in about two years. 

But wine is not the only hope for 
waste whey utilization under investiga- 
tion at OSU. Yang has also started a 
project to examine whether beer can be 
made from whey. 

Beer production promises to be even 
more profitable than wine production 
because of the large volume of beer 
consumed in the U.S. each year. Statis- 
tics compiled by the Wine Advisory 
Board show that for each adult Ameri- 
can in 1973, 2.68 gallons of wine were 
consumed compared to 32.66 gallons of 
beer which the U.S. Brewers Associa- 
tion claims Americans drink each year. 

And if it's possible to turn the waste 
produced into profit-making beverages, 
OSU's Food Science Department al- 
chemist will find a whey. 

Water table opens door 
to answers on drainage 

Necessity has once again proved 
itself the parent of invention. 

And one new invention may have 
long-term benefits for hundreds of Wil- 
lamette Valley farmers, agricultural en- 
gineer Royal Brooks believes. 

After several years of research on the 
Jackson Farm between Corvallis and 
Lebanon, Brooks and associate John 
Nibler began to analyze drainage data 
that would be useful in making much 
Willamette Valley farm land more pro- 
ductive and more efficiently managed. 

During the winter, water tables rise on 
poorly drained soil due to an imperme- 
able layer of subsurface of clay. Brooks 
and Nibler realized that when water 
tables rise and flooding occurs, winter 
survival of some plants is endangered. 
Their research showed installation of 
drainage materials would allow farmers 
to produce crops, but they had no easy 
way of translating their research find- 
ings into meaningful information for the 
farmers. No good quantitative basis of 
comparison for measuring the effective- 
ness of drainage and crop productivity 
had ever been developed. 

The agricultural engineers realized 
that without developing a comparative 
index to assign levels of water tolerance 
to various crops, farmers would not be 
able to readily assess their soil drainage 
requirements and specify useful drain- 
age systems. So they developed a rela- 
tively simple system, based on a Dutch 
theory. 

By resting small floats on top of the 
water table in small wells, the scientists 
measured how the water level changed. 
They set 30 centimeters—about one 
foot—as the level of comparison and 
installed recording devices to monitor 
and chart the constantly fluctuating 
water tables, 24 hours a day, seven 
days a week. 

Nibler, then a graduate research as- 
sistant, and Brooks decided to measure 
the number of days the water level rose 
above 30 centimeters between Novem- 
ber 1 and April 30, Oregon's wet rainy 
season. By multiplying the number of 
days by 30 centimeters, they obtained 
an index in centimeter days (cm-days). 

For instance, if water tables exceed 30 
centimeters for 15 days in a given 
month, the monthly index is 450 cm- 
days. 

The chart records were used in con- 
junction with a five-year experiment 
concerning drainage and crop growth. 
The Jackson Farm was divided into 
small plots of alfalfa, wheat, barley and 
other typical Willamette Valley crops. 
Each plot had three drainage areas with 
excellent, good and poor drainage. 
When Nibler and Brooks finished the 
first phase of this research last sum- 
mer, they understood and had a good 
basis of comparing drainage needs of 
various crops. 

(Continued on page 16) 

Typical root distribution patterns for allalta 
grown in Concord soil at three drainage lev- 
els. Plant on left has the most desirable root 
pattern. 
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Valley may plug in 
on melon growing 

Good news for gardeners! You can grow big, juicy 
watermelons and cantaloupes in the Willamette Valley—with 
consistency. 

Although it isn't likely that a giant melon industry will 
spring up overnight, surpassing production in the traditional 
melon growing capitals of Hermiston and Dillard, where 
fruits supply markets in Oregon, Washington, Idaho, Mon- 
tana and Western Canada, Experiment Station horticulturalist 
Arden Sheets believes there is a future for a limited amount 
of melon production in the Willamette Valley. 

"We demonstrated in two years of field testing that we 
can successfully grow certain melons if they're mulched 
with plastic," Sheets said. "Right now, trucking costs favor 
local production, and Willamette melons could supply some 
metropolitan markets as well as provide for u-pick and fruit 
stand trade." 

During his research at the North Willamette Experiment 
Station near Aurora, Sheets examined six commercially 
available watermelon cultivars, 16 cantaloupe cultivars and 
one type each of casaba, honeydew and crenshaw melons. 

In the watermelon tests. Sheets found that Crimson 
Sweet, the cultivar which produces 60 percent of all com- 
mercial watermelons, placed second in sugar content. First 
was Super Sweet, which contained 15 percent sugar and 
exhibited excellent overall quality. 

Production leaders in cantaloupe were Burpees' Hybrid, 
Market Pride and Star Headliner. Other melons which were 
successful in field tests were Burpee's Early Hybrid Cren- 
shaw, a smooth-skinned yellowish green fruit outside with 
salmon pink flesh. Sheets said the crenshaws did not hold 
their quality long once harvested, unlike the Kazakh honey- 
dew melon which lasted a full month with only slight quality 
deterioration. The Kazakh honeydew came to the United 
States a few years ago when a man from Delmar, New York, 
brought three seeds into the country from Kazakhstan in the 
Soviet Union. 

Luscious watermelons like this one can be grown in the Willamette 
Valley with plastic mulch. 
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Crucial to Willamette Valley melon production is the use 
of plastic mulching, the OSU researcher learned. 

Sheets said either black or clear plastic can be used for 
mulching, although each has advantages. Clear plastic 
increased soil surface temperatures by 27 percent in one 
test but weeds also enjoyed the clear greenhouse effect of 
the clear plastic. Comparatively, black plastic did not foster 
weed growth and raised soil surface temperatures by an 
average of 18 percent above unmulched soil. 

On May 13, plants were placed in a four-foot wide 
plastic-covered row with plants 48 inches apart. Row 
spacing was six feet with vines trained along the row on top 
of the plastic. Drip irrigation was also successfully employed 
in the tests. Sheets said that both plastic mulch and drip 
irrigation were important to the success of the project. 

Although a few growers have been successful, not many 
persons prior to the Experiment Station research felt melon 
production was feasible in the Willamette Valley, said 
Sheets. The shortage of heat units, or degree days, is the 
main consideration when compared to the Hermiston and 
Dillard areas where melons are traditionally grown. How- 
ever, with the use of plastic mulch and judicious cultivar 
selection, Sheets feels melons in the Willamette Valley can 
consistently reach maturity by late August, about the same 
time as melons from other parts of the state. 

"The transportation factor of hauling melons long 
distances certainly favors local production," Sheets said. 

Whether farmers will begin to grow melons on a large 
scale is doubtful. However, Sheets expects a few curious 
farmers to try melon crops this spring, especially those with 
drive-out garden-type farms. But for now, at least, he says 
Oregon's major melon areas near Hermiston and Dillard will 
continue to be important. 



Fabricated meat  

a so-so system 
Fabricated meat? 
Many Northwest consumers are buy- 

ing it right now. 
However, fabricated meat doesn't 

refer to plastic pork or simulated beef 
briskets. Going by a variety of names 
including boxed meat, saw-ready meat 
and block-ready meat, fabricated meat 
refers to a system of centralized proc- 
essing which is gaining wide attention 
from retailers. 

Fabricated meat systems draw car- 
cass meat processing away from the 
supermarket to a centralized cutting 
point. Meat is then shipped to retail 
stores where it is ready for final cut- 
ting and wrapping, and occasionally, 
meat is shipped to retailers in consumer 
cuts. 

Centralized fabrication of meat repre- 
sents the first major technological 
change in retail meat handling since the 
1920s. Partially as a consequence of 
consumer demand for retailers to re- 
duce their marketing profit margins, and 
also as a state of the art improvement 
in retailing, centralized meat fabrication 
is replacing the traditional carcass 
hanging in many meat departments. 
The new process seems to be gaining 
momentum, with some retailers swear- 
ing by it and some swearing at it. 

Two agricultural economists, Timothy 
Hammonds and Carl O'Connor, decided 
to see whether the new system is more 
profitable to the independent retailer 
than the traditional carcass system. 
Their results were summed up with one 
word—sometimes. 

"Fabrication offers the potential for 
gain in marketing efficiency primarily 
through more efficient use of labor, 
more efficient use of by-products and 
lower transportation costs," Hammonds 
said. However, not all firms which 
adopted the new system of meat proc- 
essing have improved their efficiency 
or their profits. 

The carcass system has a number of 
disadvantages, according to the re- 
searchers. Each of the heavy, bulky, 
hard-to-manage carcasses must be 
handled several times at each distribu- 
tion point. Massive weight loss from 
trim and waste occur in the retail store, 
and transporting the unsold portions 
back for processing into sausage, pizza 
sauce or pet food is expensive. 

In addition, the space required to 
handle and process meat in the retail 
outlet is an inefficient utilization of 
space, labor and capital investment, the 
researchars said. They also added that 
the retailer handling a carcass of meat 
is committed to selling all the resulting 
cuts, regardless of local or ethnic pur- 
chasing preference. 

Despite these disadvantages of the 
carcass system, switching to centrally 
fabricated meat does not necessarily 
mean the retailer would increase profits. 
The researchers, feeling the additional 
expense of centrally fabricated meat 
might decrease profits of a retailer 
equipped to handle carcasses effi- 
ciently, studied stores in both Oregon 
and Washington. Washington retailers 
have adopted the centralized fabrica- 

tion system more readily than Oregon 
retailers, who have tended to stay with 
the carcass system. 

Using Portland and Seattle as test 
areas, the researchers sampled 32 
medium- and large-sized retail meat 
departments who were willing to have 
their profits analyzed. Smaller stores, 
which were classified as having an 
average of less than $4,000 per week in 
meat sales, were eliminated from the 
study because they often lose money 
on meat sales. The model used to 
study the two meat processing systems 
was not equipped to deal with nega- 
tive numbers. Studying the two systems 
required three methods of analyzing 
efficiency. Hammonds and O'Connor 
looked at: 

1) technical efficiency, which is 
measured by the ability to pro- 
duce the maximum output with a 
given set of fixed and variable 
inputs, 

2) employment efficiency, which is 
measured by the ability to employ 
capital and labor efficiency in 
correct proportion to meat output 
and 

3) overall economic efficiency, which 
is obtained by multiplying tech- 
nical and employment efficiency. 

In general, the researchers learned 
that large carcass departments could 
be just as efficient as large fabricated 
departments. The inability to reduce the 
number of meat cutters upon switching 
to a fabricated system offsets most of 
the potential savings. This is due, in 
part, to existing labor agreements and, 
in part, to the need to have men on 
duty for customer service, even though 
they may not be cutting meat. They 
concluded that, at least for now, central- 
ized fabrication and traditional carcass 
systems will continue to exist side by 
side in the retail meat industry. They 
also concluded that the largest gain in 
efficiency would be realized by the re- 
tailer large enough to integrate back- 
ward into his own fabricating center. By 
doing this, in-store labor could be re- 
duced by moving meat cutters into the 
centralized operation. 

Medium-sized departments using the 
carcass system were found to have the 
most to gain from a switch. Setting 
aside the labor component, the re- 
searchers found medium fabricated 
departments to be approximately 15 
percent more economically efficient 
than medium carcass departments. 

So, for now, the answer to whether 
the meat industry can find a way to 
effectively utilize the fabricated meat 
system is, like the beef carcass In a 
butcher shop, hanging in the air. 
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How sweet it is. 
Take a by-product considered only a 

costly pollutant, mix some knowledge 
and experience and add research. Turn 
out something needed. 

For food scientists Darrell Beavers 
and Howard Milleville it was easy. The 
problem was pears. The industry has 
extracted juice from green pears for 
many years. The juice, as a concen- 
trate, is used as a base for some wines 
and soft drinks and for the liquid in 
canned years. 

"For many years, I had heard that it 
was impossible to commercially press 
juice from ripe pears," said Beavers. 
"They were too mushy. The juice could 
not be separated from the pulp. You 
end up with sauce only." 

Beavers didn't believe it because he 
had used ripe pears for juice in a 
California commercial operation 15 
years earlier. 

"It was a difficult operation and there 
were many problems but we did it on a 
batch basis for several years," said 
Beavers. 

He and Milleville, an Extension spe- 
cialist, set up a continuous screw press 
in Wiegand Hall and ran ripe pears for 
four days. 

"We got juice and good yields," said 
Beavers. "Milleville sent the results to 
industry, and, today, at least one plant is 

New $$$ 
flow from 
ripe pears 

using the process to run trimmings, 
peelings and cores of ripe pears to 
produce juice in a continuous screw 
press line and others are considering 
it." 

The process is important because it 
enables processors to use ripe pears 
which are not marketable to make 
juice. The juice replaces costly sugar in 
pear liquid, among other uses, and the 
waste product—a nutritious dried cake, 
easy to handle—is being sold to eager 
livestock producers for feed. There is 
little waste. 

The big problem which the food sci- 
entists solved was preventing the pear 
pulp from going through pores of the 
screen of the press. There was not 
enough fiber in the fruit so rice hulls, 
which have a high silicone content, 
were added, to scrape and clean the 
screen. 

They helped but were not enough to 
prevent the pores from plugging. Then 
alpha cellulose, a paperlike product, 
was added. The combination made the 
juice operation possible and flavor was 
not affected. 

In the earlier operation. Beavers had 
found that pectin in the pear made it 
squirt through the screen pores. This 
time, the food scientists applied knowl- 
edge which had been used by others 
in a limited way since 1950. To reduce 
the amount of pectin, so the juice would 
separate easily and not have jellylike 
qualities, a pectinase (an enzyme) can 
be added to the pears before they go to 
the press. 

Pears and most fruit have a naturally 
occurring inhibitor for the enzyme but 
the scientists found that PVP (poly- 
vinylpyrralindone) removes the naturally 
occurring inhibitor, allowing the enzyme 
to work uninhibited. Then PVP, an in- 
soluble chemical material similar to 
nylon, can be filtered out easily. 

"In the laboratory we also have found 
that we can get juice clarification with 
PVP, using 1 percent of the pectic 
enzyme normally used, another saving," 
said Beavers. 

Morris Montgomery, another re- 
searcher in the Department of Food 
Science and Technology, found that a 
trace addition—only 0.03 percent of an 
amino acid—prevents the pear pulp and 
juice from darkening. 

Results of the pear separation proc- 
ess have stirred the interest of major 
processors, one plant's management 
anticipating that using it will mean a 
savings yearly of more than a million 
dollars in sugar replacement alone. 

For the food researchers, that's the 
sweet smell of success. 



MINK 
(Continued from page 5) 
predators, mink require fresh food as 
opposed to stale or rancid food which 
some animals seem to prefer and the 
long, furry animals are susceptible to 
botulism. 

Scientists learned early in their study 
of mink that the animals' stomachs are 
very small. They eat frequently and di- 
gest food in two to four hours as op- 
posed to 24 to 40 hours for humans and 
12 to 18 hours for adult chickens. Mink 
have a high need for vitamins which, in 
the wild, came from the fresh meat, 
blood and liver of prey. All this informa- 
tion meant that constructing a mink 
ration was not a simple job. Since do- 
mestication, occasional miniscule mis- 
takes in diet have had disastrous effects 
on the mink industry as readily avail- 
able, reasonably priced sources of mink 
food changed. 

One problem investigated recently 
centered around a condition known as 
cotton pelt. Animal scientist John Adair 
was successful in showing that de- 
pressed growth and white underfur of 
cotton pelted animals is an anemic con- 
dition caused by formaldehyde naturally 
developed in the body tissues of 
hake fish, which are still found in mink 
rations. 

Other problems studied by Adair 
and members of the fur farm staff in- 
volved antivitamins found in two other 
mink foods, turkey viscera and fish. 
Tests showed that thiaminase, an anti- 
vitamin found in fish, and avidin, an 
antivitamin present in turkey eggs, were 
attacking two B-vitamins, resulting in 
diseased animals. OSU scientists found 
that thorough cooking of mink rations 
where the antivitamins were present 
destroyed thiaminase and avidin, and 
more research is seeking to determine 
whether avidin is present in fish eggs as 
well as the chicken and turkey eggs. 

Future research on mink rations and 
nutrition will focus on utilizing marine 
by-products like shrimp and crab 
wastes. Research now concluding its 
first year appears to confirm the viability 
of the marine resources and funds from 
the Sea Grant program will help under- 
write more investigation of the possible 
food value of shrimp and crab wastes. 

Animal science research promises 
even more information on mink and 
their nutritional needs. Especially as 
total resource utilization becomes more 
important, the long, furry creatures can 
expect a varied menu and increased 
study. 

And as long as suitable food can be 
found, Oregon's history-rich fur trading 
industry will continue. 

Fertilizer 
"back-up" 

Ouch! 
One of the most back-breaking, 

muscle-stiffening jobs in the production 
of container-grown nursery stock is 
applying granular fertilizer to each 
container. 

Some growers use the slowly dissolv- 
ing fertilizers to maintain plant color 
and quality during the entire production 
cycle. This means the time-consuming 
applications are made at least three 
times each year. 

An inexpensive device to make the 
application quick and easy was devel- 
oped at the North Willamette Experi- 
ment Station by horticulturalist Robert 
Ticknor. 

Incorporating the ideas of nurserymen 
W. J. Curtis and J. D. Vertrees, Ticknor 
designed a funnel-like device made of a 
discarded plastic bottle and a length of 
plastic pipe. 

By inserting the neck of a bottom- 
less bottle into a one-inch plastic pipe, 
and constructing a simple deflector, 
fertilizer can be measured out in uni- 
form amounts and dropped into the 
large, hard-to-miss opening. The gran- 
ules then fall through the pipe, hit the 
deflector and spread evenly across the 
soil in the plant container. Of course, it 
is necessary to have a set of measuring 
spoons and a container of fertilizer 
which hooks over the belt or hangs 
from straps to complete the equipment. 

"We have found some plastic bottles 
from fabric softeners, detergents, and 
floor waxes make good funnels and 
they have built-in handles," Ticknor 
said. "Just be sure to choose a bottle 
whose neck fits snugly into a one-inch 
pipe." 

The illustration shows how to con- 
struct the simple fertilizer applicator. 

Using it means you've nothing to 
lose—but your sore back. 

Save back bending by constructing this 
fertilizer applicator at home with a discarded 
plastic bottle, a length of one-inch plastic 
pipe and a simple deflector. The bottom ol 
the pipe is cut at a 45° angle and the de- 
flector is placed at right angles to the cut to 
give uniform spread. 
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DRAINAGE 
(Continued from page 11) 

Some information gained from the 
study shows that under normal rainfall, 
the five major soil series in the Willam- 
ette Valley have the following drainage 
index numbers: 

So/7 Series    180 day index—cm-days 
Willamette 500 
Woodbum 1200 
Amity 1750 
Concord 2750 
Dayton 3750 
The engineers learned that drains 

spaced 30 feet apart and 18 inches 
deep would be required to reduce the 
Dayton soil from its natural drainage 
condition of 3750 to 850 cm-days. Other 
combinations of depth and spacing may 
reduce the index, but none were as ef- 
fective. They concluded forage crops 
such as alfalfa and red clover could 
have 180-day drainage values up to 
1000 cm-days without appreciable yield 
reduction, and cereals such as wheat 
and barley could withstand 1500 cm- 
days and still yield satisfactorily. 

Brooks believes installation of drain- 
age would allow Willamette Valley farm- 
ers to produce a far wider range of 
crops than they are now able to grow. 

Rapid and inexpensive installation ot plastic 
drainage materials can make farming more 
profitable lor Willamette Valley "White Lands" 
larmers. 

"Early investigations by the soil sci- 
ence department on the Jackson Farm 
proved that almost anything can be 
grown on these types of Willamette 
Valley soils if it's well drained," he said. 
Some farmers on the soggy "White 
Lands" of the Willamette Valley have in- 
stalled drainage and many others will 
soon follow. Brooks said. But whether a 
majority of farmers will find it advanta- 
geous to install shallow, closely spaced 
drains depends upon a number of fac- 
tors, the most important of which is 
economics. 

"Although well-drained soil may be 
able to produce a wide range of crops, 
farmers won't want to invest in it unless 
the economics of the situation warrant 
a change," Brooks said. 

Brooks and his associates are pres- 
ently considering low-cost drainage 
systems where small-diameter plastic 
tubes may be placed in the soil by a 
trenchless method with and without 
grade control. He says rapid installa- 
tion of drains is the key to lower costs. 

More investigation of drainage in the 
Willamette Valley is planned. The Jack- 
son Farm property will be used by Ore- 
gon State University for another five 
years, and during that time. Brooks and 
his co-investigators hope to learn more 
about the future of drainage in the Wil- 
lamette Valley. 

They are also anxious to see what 
changes their initial research will bring 
to Oregon's farm land. 
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