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Oregon's big potential in field crops 
by Dr. William R. Furtick Professor of Agronomy 

FIELD CROPS are a major source of 
Oregon's income from agriculture. 

In 1966, for example, farm marketings 
of Oregon-grown field crops brought 
nearly $150 million—about $75 for 
every man, woman, and child residing 
in the state. 

Nevertheless, Oregon has the poten- 
tial for a far more abundant output of, 
and income from, field crops. This ar- 
ticle will suggest where increases could 
be achieved and some prerequisites for 
achieving them—such as development 
of the state's water resources and fav- 
orable trade policies. 

Without additional irrigation, wheat 
yields in the dryland areas of eastern 
Oregon are not likely to increase much 
more. Growers are using highly pro- 
ductive, disease-resistant varieties, as 
well as very effective methods of weed 
control. Optimum quantities of ferti- 
lizer also are being applied. Thus, 
yields are approaching the maximum 
under presently available moisture. 

When irrigation comes 

Where irrigation has become avail- 
able on these lands, productivity has 
increased enormously. In fact, some of 
the highest wheat yields ever reported 
have been produced. Research shows 
that yields under irrigation will range 
from two to four times the yield of 
dryland areas, depending on natural 
rainfall and soil depth. 

Development of eastern Oregon's 
water resources might also mean in- 
creased output of the wheats highly de- 
sired for export to the Orient. With 

favorable trade policies, production of 
these wheats could become a most sig- 
nificant enterprise. 

Wheat and barley 

In western Oregon—particularly in 
the Willamette Valley, winter wheat 
and barley yields are rising dramati- 
cally, thanks to a combination of new 
varieties, improved weed control prac- 
tices, and increased use of nitrogen fer- 
tilizer. These developments have 
boosted the potential yield on western 
Oregon's wheatlands to nearly 100 
bushels per acre. With supplemental 
irrigation, however, research indicates 
that yields as high as 150 bushels per 
acre are well within reach. 

Barley's future in western Oregon 
will be greatly influenced by trends in 
the local use of this grain for livestock 
feed and by the availability of export 
markets. Export markets for barley ap- 
pear good, although increased world 
production does result in a lowering of 
world barley prices. 

Oregon has long been a world leader 
in the production of specialty turf, 
forage, and other seed crops. Climatic 
conditions are among the best in the 
world for producing high-quality seed. 
And a sustained research program has 
solved many cultural and processing 
problems. With continued diligent ef- 
fort, Oregon can maintain and likely 
improve its position. 

Of late, the seed production picture 
has been changing substantially in 
Oregon. Most of the output now con- 
sists   of   highly   specialized   varieties 

grown under contract for consumption 
both at home and abroad. Whether the 
international market for Oregon-grown 
seed continues strong depends heavily 
on future trends in world trade policy. 
Trends in new home construction and 
the development of recreation facilities 
will have a substantial effect on domes- 
tic demands for turf seed. 

With increased availability of irri- 
gation, Oregon could substantially 
boost its production of potatoes, Yields 
generally are excellent, and quality 
unusually high—particularly for chip- 
ping and similar processing. The latter 
characteristic is most important, for 
more and more potatoes are being con- 
sumed in processed forms. 

More potatoes 

Expanded potato production would 
not only increase Oregon's income 
from agriculture, but additional proc- 
essing activity would furnish new em- 
ployment opportunities. More research 
will be needed, however, to achieve the 
full potential of potatoes. 

Wherever irrigation projects have 
been developed, a major share of the 
newly irrigated acres has been devoted 
to alfalfa, other hay crops, and similar 
forages. Oregon has a high potential for 
producing quality hay and processed 
feed concentrates based on alfalfa and 
other protein forages. 

Livestock production trends in the 
Pacific Northwest will, of course, 
greatly influence the extent to which 
this potential is realized. If the trend 
continues up, forage production could 
become   an   (continued   on   page   16) 
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Finish cattle for less 

than 94 Per pound 

OSU research shows cattle can be finished right on the range at greatly reduced feed costs 



YEARLING STEERS can be finished 
right on the southeastern Oregon 

range for less than 9^ per pound total 
feed costs—and still yield carcasses of 
acceptable quality. 

That's the report from OSU animal 
nutritionist Robert Raleigh, following a 
three-year study to assess the feasibility 
of carrying range cattle direct to slaugh- 
ter grade by supplemental feeding. Site 
of the study was the Squaw Butte Ex- 
periment Station near Burns. 

Several years ago, work conducted 
at the Squaw Butte research facility 
showed that yearling steers can be fed 
small amounts of supplements on range 
to maintain daily gains of about 2.5 
pounds from early May until mid- 
August. Forage quality, in terms of 
available protein and energy, then de- 
clines to the point that low-level sup- 
plementation is no longer sufficient 
for animals to maintain 2.5-pound daily 
gains. 

Some early "condition" 

However, after receiving supple- 
mental feed for approximately 90 days, 
such cattle already have some "condi- 
tion" on them. Therefore, Raleigh 
figured, another 90 days of supplemen- 
tation might bring these animals to a 
suitable slaughter grade. During this 
period, the range would serve chiefly 
as a source of roughage and a feeding 
area, with most of the feed nutrients 
supplied by supplements. 

To test the idea, Raleigh set up a 
three-year study in which 60 yearling 
steers—20 per year for three successive 
years—averaging 550 pounds apiece 
were put on a 180-day supplemental 
feeding program. Cottonseed meal was 
used for the source of protein; rolled 
barley was used to provide energy. Salt 
and a salt-bonemeal mixture were avail- 
able to animals at all times. 

During the first 90 days, referred to 
as the "growing period," the steers 
were supplemented at a rate calculated 
to provide for maintenance plus 2.5 
pounds of daily gain. During the last 
90 days or "finishing period," the sup- 
plement—primarily the rolled barley— 
was gradually increased to 1.75% of 
body weight, then held at this level to 
the time of slaughter. (May 10 through 
August 3 was considered the growing 
period; August 4 through November 8, 
the finishing period.) 

Average daily gains, average daily 
consumption   of   the   supplement,   and 

Growing 
period (90 days). . 

Finishing 
period (90 days)... 

Total (180 days)   

0.049 0.019 

2.12 

2.33 

10.55 

5.91 

1.49 

0.99 

0.340 0.159 

0.194 0.088 

♦ Cost incltides 30(f per AUM for range feed, $50 per Ion for rolled bar 
and $90 per Ion for cottonseed meal. 

Table 2.    Average carcass values 

Year 

Item                                                              1965            1966 1967 

Carcass weight (lb.)  ;         543               532 552 
Conformation  score*              16.2               16.0 16.0 
Marbling score            10.6                7.7 6.4 
Rib eye/carcass cwt. (sq. in.)              2.36               2.13 2.10 
Backfat  (in.)                 .25                .22 .26 
Dressing (%)           56.8              56.2 56.4 
Final carcass grade*            14.7               13.2 12.6 

♦Good grade is equal lo a nunierical score of 13-15; choice grade is ei 
to 16-18. 

average costs for the three-year study 
are summarized in Table 1. As shown, 
daily gains over the full 180-day period 
averaged 2.33 pounds. Total feed costs 
per pound of gain averaged only 8.8^. 
(In Oregon feedlots, the total feed cost 
per pound of gain averages about 17^.) 

The steers were slaughtered each 
year in early November at a commercial 
packing plant and graded by the U. S. 
Department of Agriculture. Various 
carcass measurements also were re- 
corded (see Table 2). Of the 50 car- 
casses graded during the study (10 
steers were used in another phase of the 
Squaw Butte research program), 6 
graded "choice," 41 graded "good,'' and 
3 graded "standard." 

"A" maturity rating 
All 50 steers were placed in the "A" 

maturity rating with an average of .24 
inches of backfat. Within this age 
group, even with limited marbling, the 
average   carcass   grade   was   USDA 

Good. In addition, the yield of major 
cuts was high because of limited back- 
fat. The steers were sold on the basis of 
both grade and yield, resulting in a 1^ 
spread between choice, good, and stand- 
ard grades. 

Range carrying capacity 
In considering such a supplemental 

feeding program, Raleigh points out 
that several variables merit close at- 
tention. These include the labor costs 
involved—particularly as compared to 
labor costs in the feedlot, quality of the 
cattle to be used, and carrying capacity 
of the available range. 

Steers used in the OSU study grazed 
crested wheatgrass range with a carry- 
ing capacity of about 2.5 acres per 
AUM (animal unit month). On range 
with a carrying capacity of less than 
5 or 6 acres per AUM, the distance 
cattle would have to travel for feed 
could have an adverse efifect on rate of 
gain. 



Osu FOOD SCIENTISTS have developed 
a new secondary bleaching process 

that greatly enhances the prospects for 
a speedy, successful switch to mechani- 
cal harvest of Oregon's big brining 
cherry crop. 

Worked out by D. V. Beavers and 
C. H. Payne, the new process com- 
pletely eliminates bruise marks and 
other dark skin discolorations from 
brined sweet cherries. This means high 
quality, brightly colored maraschino 
and fruit cocktail cherries can be made 
from fruit now considered undesirable 
for these products. 

All sweet cherries destined for 
maraschino or similar processing are 
initially placed in brines containing 
small amounts of sulfur dioxide and 
calcium. These brines bleach the fruit 
to a pale yellow color, and they also 
act as a preservative during subsequent 
storage. After a period of several weeks 
to two years, the fruit is removed and 
"finished" into the final product. 

This standard brining procedure, 
however, does not remove the skin 
discolorations possessed by an average 

New bleaching process 

advances 

mechanical cherry harvest 

15% to 20% of Oregon's hand-picked 
brining cherries. Since skin discolora- 
tion adversely affects appearance of the 
finished product, this fruit is graded 
No. 3 or unclassified. And its present 
market value is about $400 per ton less 
than for a combination grade of No. 1 
and No. 2 cherries. 

Mechanical harvesting with various 
shaking and catching devices threatens 
to increase the. percentage of bruise- 
marked, lower grade fruit — perhaps 
substantially. 

Thus, Beavers and Payne have been 
working to develop a means of making 
such fruit fully acceptable for mara- 
schino and similar processing. After 
several years of intensive research, the 
answer is pinned down:   a secondary 

bleaching, conducted between brining 
and final processing, that uses sodium 
chlorite as  the bleaching agent. 

Numerous bleaching agents have 
been tried on brined cherries in recent 
years. Each, however, was deficient in 
some respect. For example, calcium 
hypochlorite, probably the most satis- 
factory agent used thus far, can pro- 
duce off-flavors, dull appearance of the 
finished product, and usually softens 
the product slightly. 

Much superior product 

With sodium chlorite as the bleaching 
agent, a much superior finished product 
is achieved. Cherries bleached in so- 
dium chlorite solutions are free from 
off-flavors, firm in texture, of excel- 
lent, snow-white color, and they readily 
process into an attractive, brightly 
colored product, 

The OSU scientists note that sodium 
chlorite is a strong oxidizing agent. But 
due to some unusual properties, it does 
not break down cellulose constituents in 
the fruit and cause softening. When 
sodium chlorite is used properly, no 
tissue destruction or stem loss is sus- 
tained. In fact, the finished product is 
as firm—and often firmer—than the 
original brined cherry. 

In a recent panel comparison of 
bleached and unbleached fruit which 
had received identical maraschino proc- 
essing, no significant differences were 
found in flavor and texture. And panel 
members showed a significant prefer- 
ence for the bright red color of cherries 
bleached in sodium chlorite. 

The OSU scientists note that clear- 
ance has been granted by the U. S. 
Food and Drug Administration to use 
sodium chlorite as a secondary bleach- 
ing agent for brined cherries at con- 
centrations up to 0.75%, when followed 
by a thorough rinse with water to re- 
move residues. Methods of determining 
the sodium chlorite concentration dur- 
ing bleaching have been developed and 
are available for use by industry. 

Other possible uses 

Currently, Beavers and Payne are in- 
vestigating the possibility of using 
sodium chlorite to bleach other fruits 
and vegetables. Results to date indicate 
considerable potential. Meanwhile, the 
prospects for a speedy, successful switch 
to mechanical harvest of Oregon brin- 
ing cherries are better than ever. 
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Shaking 
and catching devices 
like these are 
used for mechanical 
harvest of 
brining cherries. 

Dark skin 
discolorations are 
completely eliminated 
by the new 
process—as shown 
by the striking contrast 
between bleached 
and unbleached fruit 
from same lot. 



An oyster seed industry for Oregon 

Top left, OSU marine scientist 
W. P. Breese checks "set" of 
oyster larvae on oyster shell cultch. 
Other types of cultch will be tested 
at the new pilot hatchery in an effort 
to improve growth rates. Lower 
left, a big crop of mature, ready-to- 
harvest oysters produced at Tilla- 
mook Bay. Lower right, Breese 
feeds algal culture to oyster larvae. 

RESEARCH is SOLVING the problem 
. that presently limits an expansion 

of Oregon's oyster fishery. 
Several years ago, it became clear 

this important fishery needs a more 
substantial, continuous supply of oyster 
seed than can be imported or naturally 
produced. Thus, OSU marine scientists 
have been working to develop tech- 
niques for producing oyster seed under 
artificial conditions. This exacting work 
is now sufficiently advanced—and suffi- 
ciently promising—that a pilot oyster 
seed hatchery will soon be constructed 
at OSU's Marine Science Center on 
Yaquina Bay. 

With the new facility, marine sci- 
entists W. P. Breese and D. C. Satter- 
lee will demonstrate the feasibility of 
large-volume, year-round oyster seed 
production. The pilot hatchery also is 
expected to hasten the development of 
improved, faster-growing oyster seed 
free of pests and diseases. 

Many questions already have been 
answered concerning the chief phases 
of hatchery oyster seed production: the 
spawning of adult oysters and the rear- 
ing, setting, and feeding of larval 
oysters. 

No simple task 
Providing a meal for oyster larvae 

is no simple task. Oyster larvae are 
almost microscopic in size, measuring 
from 1/80 down to only 1/250 of an 
inch. Obviously, food particles must be 
very small to be ingested by such tiny 
animals. 

For this purpose, one-celled algal 
plants less than 1/500 of an inch in 
diameter are grown. A suitable algal 
culture will contain around 2 million 
cells per cubic centimeter—a volume 
about equal to a sugar or bouillon cube. 
Oyster larvae in a 180-gallon rearing 
tank will eat nearly 7 billion of these 

cells every day. For the pilot hatchery, 
about 500 gallons of algal culture will 
have to be grown each week. 

Increased temperatures 

Spawning adult oysters to provide 
the larvae needed for seed production 
calls for different techniques for dif- 
ferent oysters. For example, Breese 
and Satterlee have found that Pacific 
and Kumamoto oysters need hormone 
stimulation, as well as increased water 
temperatures: 78 degrees F. for the 
Pacific oyster; 86 degrees F. for the 
Kumamoto oyster. Egg production 
from these oysters ranges from 6 mil- 
lion to 8 million eggs per spawning, and 
both can be induced to spawn at all 
times of the year. 

The Native oyster, on the other hand, 
will spawn with increased water tem- 
perature alone. So will the European 
flat oyster, a recent introduction to Ore- 
gon waters which shows great promise 
as a "half-shell" oyster. A water tem- 
perature of 68 degrees F. will initiate 
spawning by both these oysters for 
about nine months of the year. 

Native and European flat oysters, 
the OSU scientists note, brood their 
young for about 10 days, and release 
advanced larvae approximately twice 
the size of Pacific and Kumamoto 
larvae. Each female releases from 
250,000 to 400,000 larvae per spawning. 

Rearing larvae through their free- 
swimming period is the next phase of 
hatchery oyster seed production. After 
eggs from the Pacific and Kumamoto 
oysters are spawned and fertilized, 
early development is quite rapid. The 
young larvae are swimming within 
6 hours and are shelled and ready to 
start feeding in 24 hours. The Native 
and European flat oysters spawn 
already-shelled larvae that are ready to 

feed immediately. Proper rearing tem- 
peratures for the four species are the 
same as spawning temperatures. 

The best rearing density for oyster 
larvae, Breese and Satterlee have found, 
is about 1 million larvae per 180 gal- 
lons of rearing water. The larvae are 
fed three times each week, and aeration 
is provided with no water change until 
just before "setting." 

The setting or spatting of oyster 
larvae marks the end of the free-swim- 
ming period. Until setting, oyster larvae 
have a "foot" (a muscular surface 
specially adapted for crawling and bur- 
rowing), a swimming organ, and other 
attributes of a free-swimming animal. 
Upon setting, oyster larvae cement 
themselves to a hard, clean surface with 
a drop of cement secreted by an organ 
known as the byssus gland. They then 
change into the adult form. At this 
point, they are called oyster spat, and 
a few days later, oyster seed. 

The setting operation 

In hatchery oyster seed production, 
when the larvae approach setting size, 
they are carefully filtered from the 
rearing tank and put into a tank filled 
with clean water. Cultch—the material 
the larvae set on—is added, then with- 
drawn when setting is complete or when 
an adequate number of larvae has set 
on the cultch. 

Oyster shell generally is used for 
cultch. However, the OSU marine sci- 
entists point out, oyster shell is not as 
efficient as it could be for certain grow- 
ing areas. Thus, tests with plastic pipe 
and several other materials will be con- 
ducted at the pilot hatchery. Plastic pipe 
appears particularly promising, for it 
would hold young oysters off the muddy 
bay bottom. This means faster growing 
rates. 



At right, 
Bedell takes sample 

of Nangeela 
subclover from 

test pasture. Far 
right, test 

animals under dual 
grazing. 

Grazing subclover-grass pastures 

OSU studies 
are pinning down 

the relative 
merits 

of dual and 
single grazing 

How DOES GRAZING sheep and cattle 
together compare with grazing 

them separately on western Oregon's 
increasing acreage of subclover-grass 
pastures ? 

Quite favorably, reports OSU range 
scientist Thomas Bedell, in terms of 
both total forage use and total animal 
gains per acre. Grazing sheep and cattle 
together also can help maintain a sta- 
ble forage supply and desirable forage 
species composition. 

At OSU's Adair Tract near Cor- 
vallis, Alta tall fescue and perennial 
ryegrass are planted with Nangeela 
subclover in improved dryland pas- 
tures. In 1964, Bedell launched a three- 
year study in which sheep and cattle 
were grazed separately on each type of 
pasture. Among the results: 

Sheep on fescue-clover showed a 
strong preference for subclover from 
mid-April to mid-June. In fact, clover 
made up at least 80% of their diet 
during this period. As a result, tall 
fescue became dominant as subclover 
was depleted. Sheep on ryegrass-clover 
showed a similar—although less strong 
—preference for clover. Ryegrass also 
increased in proportion to clover, but 
much less so than tall fescue. 

As clover dried up in the fescue pas- 
tures, sheep selected fescue leaves 
which remained green. And they con- 
tinued this preference pattern through- 
out the summer. On ryegrass-clover, 
however, sheep actually increased the 
proportion of clover in their summer 
diet as long as dry subclover was readily 
available. 

Cattle, on the other hand, preferred 
grass—both fescue and ryegrass—for 
most of the spring-summer period. 
Thus, the proportion of subclover in 
these pastures actually increased as the 
season progressed. Cattle did graze 
from 40% to 60% subclover during 
late May and early June. But unless 
grass was limited in availability, the 
preference for it prevailed through the 
summer months. 

Pattern accentuated 

On fescue-clover pastures, this pat- 
tern was accentuated because heavy 
grazing in April and May permits 
fescue to make all leafy regrowth. This 
adds substantially to its summer de- 
sirability for both sheep and cattle. 
For example, crude protein content of 
fescue-clover in the summer generally 
exceeded  10% when grazed by cattle 
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alone. But fescue-clover grazed by 
sheep alone or lightly grazed by cattle 
early in the season contained 5% or less 
crude protein. 

Improved total use 

Such findings, Bedell points out, in- 
dicated that total forage use might be 
improved by grazing sheep and cattle 
together. So in 1967, a study was set Up 
in which four grazing programs are 
being investigated: ewes and lambs 
alone on ryegrass-clover; yearling Her- 
eford steers alone on fescue-clover; 
sheep and steers together on ryegrass- 
clover at animal-unit ratios of 1:1 and 
2:1; and sheep and steers together on 
fescue-clover at 1:1 and 1:2. Five sheep 
were considered to equal one animal 
unit, and grazing was continued from 
late March through mid-August. 

Only one year of results have been 
obtained in this work. Thus, the OSU 
scientist notes, sheep and cattle pro- 
ducers must consider the following use 
and performance figures preliminary 
until confirmed by further research. 

Use obtained over the full grazing 
period was about 195 AUD's (animal 
unit days) per acre for sheep alone on 
ryegrass-clover and about 220 AUD's 

per acre for steers alone on fescue- 
clover. However, almost three times as 
much available forage—2,100 pounds 
per acre as compared to 750 pounds— 
remained in the fescue-clover pastures 
as in the ryegrass-clover pastures. 

Combined sheep-cattle use on fescue 
pastures was greater at the 1:2 ratio 
than at 1:1 (240 AUD's per acre com- 
pared to 220), with the same amount 
of forage remaining after grazing. On 
ryegrass pastures, slightly more dual 
use was obtained at the 1:1 ratio than 
at 2:1 (216 AUD's compared to 207), 
although slightly more forage remained 
in the 2:1 pastures. Actual sheep-cattle 
use in ryegrass-clover pastures was 
2.3:1. 

Gains with single use 

Lambs were weaned by mid-June, 
but ewes and steers were not removed 
from the pastures until mid-August. 
Under single use, lambs gained slightly 
more than 600 pounds per acre on rye- 
grass-clover, and steers gained slightly 
less than 600 pounds per acre on fescue- 
clover. As noted, however, much more 
forage remained in the fescue-clover 
pastures. 

Lamb and steer gains under dual use 

of ryegrass-clover were both about 250 
pounds per acre at the 1:1 ratio (500 
pounds total), but they were 390 pounds 
and 155 pounds, respectively, at 2.3:1 
(545 pounds total). 

On fescue-clover, lambs gained 330 
pounds per acre and steers gained 285 
pounds per acre at the 1:1 ratio (615 
pounds total). At the 1:2 ratio, lamb 
and steer gains were 220 pounds and 
370 pounds, respectively (590 pounds 
total). 

Lambs had advantage 

These figures suggest that lambs 
made more efficient use of the forage. 
However, Bedell points out, lamb and 
steer gains should not be directly com- 
pared because forage quality declined 
during the summer after lambs were 
weaned. This, of course, gave lambs a 
relative advantage. 

As in the three-year study, forage 
species composition varied with the 
grazing program used, and reflected the 
overall preference of sheep for clover 
and cattle for grass. 

This season. Bedell is repeating the 
1967 study on a larger scale. Prelimin- 
ary results indicate that dual grazing 
once again will compare favorably with 
single grazing. 
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High density plantings 
boost vegetable yields 

A 45% BOOST in bush bean yields. 
Nearly 50% higher yields of sweet 

corn. A 65% increase in yields of 
direct-seeded broccoli. Almost double 
the yield of table beets and carrots in 
the high-value size range. 

That's the prospect for Oregon vege- 
table growers, based on tests conducted 
at the OSU Vegetable Research Farm 
by horticulturist Harry Mack. Key to 
these remarkable yield increases: much 
higher plant densities and different 
plant arrangements than now being 
used. Here is a crop-by-crop review of 
the major results to date. 

Bush beans 
Over a seven-year period, yields of 

bush beans have averaged about 45% 
higher when row spacings were reduced 
from 36 to 12 inches. Yields from rows 
24 inches apart have been almost 25% 
higher.   In  addition,   more  high-value 
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small beans—sieve size 4 and smaller— 
were produced by 12-inch spacings. 
Each row spacing contained six to eight 
plants per foot of row. 

Rush beans arranged on the square 
have produced even higher yields—15% 
to 30% more than the same number of 
plants in rows 12, 24, or 36 inches 
apart. Yields were highest at 5 by 5 
and 6 by 6 inches (illustrated), aver- 
aging 10 to 12 tons of beans per acre. 
It seems clear. Mack points out, that 
plants given an equal opportunity to 
take in sunlight, water, and nutrients 
respond with higher yields and more 
concentrated maturity. Concentrated 
maturity is important, for it means 
more successful machine harvest. 

As with most vegetable crops, more 
study is needed to determine the best 
rates and methods of fertilizer applica- 
tion for high density plantings of bush 
beans. Also needed is a thorough evalu- 
ation of various densities and arrange- 
ments concerning the incidence and 
control of diseases—for example, white 
mold and root rot. 

Sweet corn 
During 1966 and 1967, sweet corn 

yields were boosted nearly 50% as 
plant populations were increased from 
about 14,000 to more than 50,000 plants 
per acre. Plant arrangement also ap- 
pears to influence sweet corn. Some of 
the highest yields of acceptable ears 
have been obtained from plants spaced 
at 12 by 12 inches in equilateral tri- 
angles. In 1967, yields from three dif- 
ferent plots at this spacing averaged 
11.8 tons per acre of acceptable husked 
ears. 

Triangular spacings of sweet corn 
as close as 8 by 8 inches also have been 
tested. But this spacing produced much 
smaller ears and more cull ears than 
triangular spacings of 12 by 12, 16 by 
16, and 20 by 20 inches. 

Mack notes that this reduction in ear 
size needs further study from the stand- 
point of uses for processing, as well 
as production efficiency. It may be that 
larger eared varieties are best adapted 
to high density plantings of sweet corn, 
although this has not yet been investi- 
gated. 

Table beets and carrots 
Much higher percentages of small- 

rooted table beets and carrots were ob- 
tained in 1966 and 1967, when row 
spacings were reduced from 24 to 6 

inches. P>eet yields at the 6-inch spac- 
ing were lower than from rows 18 and 
24 inches apart. But because a higher 
percentage of small roots was produced, 
returns would have been highest at the 
6-inch and 12-inch row spacings. With 
carrots, rows spaced 6 inches apart pro- 
duced both higher yields and higher 
percentages of small roots. 

In 1967, for example, beet yields 
ranged from 18.8 tons per acre at 24- 
inch row spacing down to 16.7 tons at 
6 inches. However, rows spaced 24 
inches apart produced only 25% roots 
sized 1 to 2 inches, while 6-inch row 
spacing yielded 50% roots sized 1 to 
2 inches. 

Carrot yields from rows spaced 6 
inches apart were 49.1 tons per acre 
in 1966 and 40.8 tons per acre in 1967. 
At 24-inch row spacing, yields for these 
years were 37 and 32.2 tons per acre. 
Moreover, 48% of the carrots produced 
in 1967 by 6-inch row spacing were 
1 to 1.5 inches in diameter, compared 
to 29% by rows spaced 24 inches apart. 

Broccoli 
In a test conducted several years ago, 

the center-head yield of direct-seeded 
broccoli was increased about 65% when 
row spacing was changed from 42 to 
18 inches. And in 1967, yields obtained 
from multiple harvests of broccoli were 
highest from rows spaced 6, 12, and 24 
inches apart, as compared to 36-inch 
spacing. 

At narrow row spacings, however, 
the size of center heads was reduced. 
Mack notes that a uniform growing and 
maturing broccoli variety is needed to 
enable mechanical harvest of direct- 
seeded broccoli in such spacings. 

The OSU horticulturist emphasizes 
that superior management is a prime 
prerequisite for successful production 
of vegetables in high-density plantings. 
Extremely effective chemical weed con- 
trol also is a must. Further research is 
needed to learn where changes must be 
made in irrigation, fertilization, and 
disease and insect control techniques. 
Also needed: varieties selected especi- 
ally for use in high density plantings. 

Perhaps the chief remaining hurdle, 
however, is the lack of suitable equip- 
ment — particularly precision seeding 
equipment and multi-row harvesting 
equipment. With the yield potential in- 
dicated by these tests, it would seem 
that steps to develop such equipment 
definitely need to be taken. 

Research reveals remark- 
able yield increases are 
achieved in Oregon vege- 
table crops through the 
use of higher plant densi- 
ties and different plant 
arrangements  

^:%m^:j 

Mack examines a test planting of broc- 
coli. Note the different row spacings. 
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New combine may 

revolutionize 

seed harvesting 

A REVOLUTIONARY new combine is 
now under construction at OSU. 

A product of joint research by the 
Agricultural Research Service of the 
U. S. Department of Agriculture and 
the Oregon Agricultural Experiment 
Station, the new combine is expected 
to be ready for field tests during the 
1969 harvest season. If these tests prove 
as successful as tests of the combine's 
basic components, the unit will save the 
small seed industry many millions of 
dollars every year. Another likely bene- 
fit: faster, more efficient harvesting of 
cereal grains. 

Jesse Harmond, USDA agricultural 
engineer stationed at OSU, points out 
that the basic components of combines 
have changed little since they were first 
developed to replace the stationary 
thresher. However, as these components 
were designed primarily for cereal 
grains, they cause extensive seed loss 
and damage when used to thresh vege- 
table and grass seed. 

Up to 50% seed loss 
For example, a survey conducted in 

the Willamette Valley showed that 
grass seed growers were losing as much 
as half the seed they produced. In an 
effort to curb such losses, Harmond 
and his research staff are developing 
the new combine. 

Basically, the unit consists of three 
components now being installed on a 
typical commercial combine: a double- 
belt thresher which replaces the usual 
revolving cylinder; a rotary screen 
which replaces the usual flat screen; 
and a pneumatic separator which re- 
places the usual combine fan. All three 

Engineers Leonard Klein (left) and Jesse Harmond check double-belt thresher, 
one of three basic components of a promising neiv combine under construction. 

Cross-section of young ponderosa pine at right is from tree in fertilized and 
thinned test plot. Cross-section at left is from tree in untreated control plot. 
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components, Harmond notes, have been 
tested extensively under laboratory con- 
ditions, and all show considerable po- 
tential. 

The double-belt thresher can be ad- 
justed to vary relative surface speed, 
as well as pressure between the belts. 
This permits a more thorough job of 
threshing, yet produces only a fraction 
of the seed damage which now occurs 
with the conventional threshing cyl- 
inder. 

The vertically mounted rotary screen 
can be adjusted to regulate centrifugal 
force from two to 20 times the force of 
gravity. This should eliminate the need 
for self-leveling combines in hillside 
work. (Self-leveling devices are a must 
with the flat screen in order to prevent 
the screen from becoming flooded and 
making an inefficient separation.) In 
addition, the rotary screen has several 
times more capacity per square foot of 
screen area than the flat screen. 

Precise control 

The new combine's third component 
—a pneumatic separator—is fitted with 
a special "Iris" shutter (much like a 
camera shutter) which gives very pre- 
cise control of air flow. These units are 
quite accurate and can be set to move 
any material either heavier or lighter 
than the seed. By using a double unit, 
Harmond notes, one pass-through 
should leave seed virtually free of chafT 
and other unwanted material. 

Faster growth 

for young 

ponderosa pine 

FERTILIZATION plus thinning can 
significantly boost the growth rate of 
Oregon's many stagnated stands of 
young ponderosa pine. That's the find- 
ing in a series of forest soil fertility 
studies being conducted by OSU soils 
scientist C. T. Youngberg. 

In one of these studies, Youngberg 
set out to answer two basic questions: 
Will ponderosa pine respond to nitro- 
gen fertilizer? If so, will the response 
be greater where more moisture is avail- 
able to each tree as a result of thinning? 

Portions of a central-Oregon stand 
of ponderosa pine averaging 5 inches in 

DBH (diameter at breast height) were 
thinned to a spacing of about 11 by 
11 feet. Other portions of the stand 
were left unthinned at a spacing of 
approximately 6 by 6 feet. On com- 
pletion of the thinning operation, 200 
pounds of nitrogen per acre were ap- 
plied to plots in both the thinned and 
unthinned portions. 

Measurements taken 

After five years, measurements were 
taken of the growth response. Trees in 
both thinned and unthinned plots 
showed an increase in growth as a 
result of the nitrogen application. How- 
ever, Youngberg found, the increase 
was considerably greater in thinned 
plots. 

Increases in DBH were 0.4 inches 
in control plots which were neither fer- 
tilized nor thinned; 0.6 inches in plots 
fertilized only; 0.8 inches in plots 
thinned only; and 1.2 inches in plots 
both fertilized and thinned—a three- 
fold increase over the control plots. In- 
crease in basal area—the total area oc- 
cupied at ground level by the base of 
trees—was only 19% in the control 
plots, but 51% in fertilized and thinned 
plots. 

Same results obtained 

Much the same results, Youngberg 
points out, were obtained in a similar 
study conducted in the Blue Mountains 
of eastern Oregon. The OSU scientist 
also notes that in neither study did the 
application of nitrogen stimulate earlier 
mortality   among   slow-growing  trees. 

At present, Youngberg is working to 
develop from these and other findings 
precise schedules for fertilizing and 
thinning. Ultimately, it is hoped, these 
schedu'es will enable forest managers 
to realize maximum production from 
every acre of Oregon ponderosa pine. 

A new weapon 

in the struggle 

against bacteria 

THE PACIFIC HAKE, long considered 
a trash fish and virtually unused to 
date, may prove valuable in the struggle 
against harmful bacteria. OSU animal 

scientists F. M. Stout, J. E. Oldfield, 
and John Adair have found the fish, an 
abundant species of the northern Pa- 
cific Ocean, contains a wide-spectrum 
antibacterial substance. 

The substance shows promise both 
in the treatment of disease and in food 
preservation. 

As often happens in research, the 
discovery is a product of studies on 
a much different matter—in this case, 
an investigation of hake's potential as 
a source of protein for mink rations. 
Soon after these experiments were 
launched, the scientists found that mink 
fed rations containing hake developed 
a condition commonly known as "cot- 
ton-fur." Symptoms of this condition 
include lack of under-fur pigmentation, 
growth failure, and severe anemia. 

Iron deficiency 

Additional study showed the condi- 
tion resulted from an iron deficiency, 
induced in the mink by some character- 
istic of raw hake. Subsequently, it was 
learned the deficiency could be over- 
come by injecting mink with iron and 
that hake's "iron-binding" property 
could be destroyed by heat. 

In the course of this work, the OSU 
scientists noted that when frozen hake 
was ground up for feeding, it was ex- 
tremely resistant to bacterial spoilage. 
In fact, ground hake could be stored at 
room temperatures for several weeks 
without decomposing. With heating, 
however, this property also was de- 
stroyed. Further research revealed that 
Pacific hake indeed contains an anti- 
bacterial property which may be the 
same as its iron-binding property. 

Growth prevented 

Thus far, the antibacterial substance 
has effectively prevented the growth of 
every pathogenic (disease-producing) 
and nonpathogenic bacteria tested. 
These include Staphylococcus aureus, 
Sahnnndla typhimurium, and Acro- 
hactcr acrogcnes. 

Work now in progress indicates the 
antibacterial substance substantially re- 
tards bacterial spoilage of fresh ground 
beef and milk stored at room tempera- 
ture. Its greatest potential value, how- 
ever, may be in the treatment of both 
human and animal diseases caused by 
bacteria. Research on these possibilities, 
as well as isolation and identification of 
the substance, is continuing. 
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(continued from page 3) increasingly 
important enterprise in both eastern 
and western Oregon — particularly on 
irrigation projects, but also on nonir- 
rigated hill lands in the Willamette 
Valley. 

Forage concentrates 

The future of forage concentrates 
also depends on international pricing 
developments. To date, several at- 
tempts have been made in Oregon to 
establish processing facilities for al- 
falfa leaf meal and similar items. But 
these have not been successful, due in 
part to inability to compete on the 
world market in terms of price. 

Through reseeding to improved va- 
rieties, better management and use of 

port when world markets are favor- 
able. If processing facilities were 
available, rape seed also could be proc- 
essed and the oil exported. 

Today, Oregon's major specialty 
field crops are peppermint oil, hops, 
and sugar beets. Oregon probably is 
the nation's best production area for 
peppermint oil and similar crops and 
is very competitive on the world mar- 
ket. With research continuing to gen- 
erate improvements in hop quality, pro- 
duction of beers with higher hop con- 
tent is expected. And should circum- 
stances change, Oregon could readily 
increase its output of sugar beets. 

Thanks to its climate, however, Ore- 
gon could produce a much longer list 
of   specialty   field   crops.   Indeed,   the 

"Oregon is in a most favorable position to help 
supply the increasing world need for food. . . ." 

fertilizer, and other techniques, the 
rangelands of both eastern and western 
Oregon can be made much more pro- 
ductive. The foothill rangelands of 
western Oregon have a particularly 
high potential for producing improved 
pasture crops. Whether extensive de- 
velopment of these areas becomes eco- 
nomically feasible will depend greatly 
on trends in market prices for beef 
cattle and sheep. Cattle prices will sub- 
stantially affect the future degree of 
range improvements made in the dry- 
land areas of eastern Oregon. 

Oregon imports large amounts of 
protein meals that are by-products of 
oilseed crops produced in the Midwest 
and South. Edible oils also are im- 
ported from these regions. The reason 
Oregon is not presently a producer of 
industrial oilseed crops is the lack of 
processing facilities and the marginal— 
sometimes submarginal—economics of 
producing them. 

However, research shows that east- 
ern Oregon could produce safflower 
very competitively if processing facili- 
ties were available. And virtually all 
parts of the state have the potential to 
produce high yields of rape seed and 
crambe. Large volumes of rape seed 
from central Canada frequently move 
into world commerce through western 
ports. There surely is a place in Oregon 
for the production of this crop for ex- 

potential may exist to produce any of 
these crops that are temperate zone in 
type. 

Development of the state's water re- 
sources clearly seems essential to the 
achievement of Oregon's potential in 
field crops. Other prerequisites include 
a high level of investment capital, im- 
proved drainage practices—especially 
on the poorly drained soils in western 
Oregon, and adequate, sustained re- 
search. 

Trade policies 

But future international trade poli- 
cies will be every bit as important. Ore- 
gon is in a most favorable position to 
help supply the increasing world need 
for food because of its location on the 
Pacific Ocean with direct access to the 
rapidly populating areas of Asia and 
Latin America. It also has the water 
transport resources of the Columbia 
River to aid in the movement of crops 
from inland areas. 

Thus, Oregon has more to gain than 
to lose from a freer international trade 
policy. If protectionist trade policies 
limit the state's international trade, how- 
ever, Oregon is left in the unenviable 
position of being several thousand miles 
by land transportation from the major 
eastern and midwestern domestic mar- 
kets. This clearly would limit Oregon's 
ability to achieve its tremendous po- 
tential in field crops. 
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