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Population control. 
The meaning is different for an OSU 

team working to produce healthier 
swine. Their concern is the popula- 
tion of the digestive tract of young 
pigs where an imbalance of bacteria 
can produce scouring and other prob- 
lems which cause weight loss and, in 
some cases, death. 

Studies of astronauts have con- 
firmed that stress conditions can alter 
the microbial flora of the human in- 
testinal tract, giving bacteria normalfy 
suppressed by other organisms a 
chance to multiply and create disease 
conditions. 

Studying the effects of using in- 
testinal tract bacterial concentrates are 
microbioiogists William E. Sandine, 
Paul Elliker and Lyle Brown, animal 
scientist David C. England and gradu- 
ate students K. S. Muralidhara and 
Gene Sheggely. 

They work with frozen Lactobacillus 
concentrates received by airmail from 
Florida and use the OSU herd as test 
animals. Despite being nearly free 
from major contagious, infectious dis- 
eases because of controlled environ- 
ment from birth, young pigs in the herd 
react to stress conditions—changes in 
nutrition, temperature shifts, moves. 
Then scouring (diarrhea) becomes a 
problem. 

In nearly every case Escherichia coll, 
normal inhabitant of the intestinal 
tract of pigs and humans, is involved, 
making colibacillosis (baby pig scour- 
ing caused by E. coll) a major cause of 
economic loss in the swine industry. 

The basis for OSU research actually 
started more than 60 years ago when 
a Russian scientist went to the Balkans 
to find out why people there lived so 

.  . J 

long. The Pasteur institute's Elie Met- 
chnikoff, who received the Nobel Prize 
in 1908 for research in immunology, 
found people drinking fermented milk 
called yogurt. He developed a longev- 
ity theory, reasoning that poisons were 
produced in the bowels during diges- 
tion and that introducing bacteria by 
eating yogurt prevented spread of the 
poisons—and premature senility. He 
named the bacteria Lactobacillus bul- 
garicus after the region. 

Merits of yogurt are still argued, 
partly because some investigators 
have used the wrong bacteria. The 
ones named by Metchnikoff can live 

(cont. on next page) 
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in the intestinal tract but do not persist 
there. However, Lactobacillus acido- 
philus, one of hundreds of strains of 
lactobacilli (lactic acid bacteria family) 
later identified, does establish and 
maintain itself in the intestinal tract, 
helping to prevent disease by keeping 
a more suitable microbial balance. 

Metchnikoff's theory of longevity has 
long been discarded but lactobacilli 
are gaining new attention. Infants, par- 
ticularly breast-fed, acquire the bac- 
teria in their intestinal tracts shortly 
after birth. When they do not, pedia- 
tricians may add concentrates of 
the bacteria to their formulas. The 
babies gain weight quicker and are 
less prone to have colic. 

Under another name—Doderlein's 
lactobacilli—the bacteria are found in 
a healthy human vagina, appearing 
with puberty and disappearing after 
menopause. A newborn is coated with 
the bacilli, an apparent aid in getting 

the bacteria established in his diges- 
tive tract. 

In Japan, people have been drink- 
ing a Iactobacillus-containing bever- 
age Since 1935 as preventative medi- 
cine and now consume millions of 
bottles daily, many from vending ma- 
chines. The product, called Yakult, in- 
cludes 18 strains of live lactobacilli. 

By drinking Yakult daily, say its 
makers, the balance of power among 
inhabitants of the bowels is shifted 
and resettled in favor of Yakult bacilli 
which multiply vigorously. Once settled 
in the intestines, the bacilli secrete 
lactic acid, suppressing excessive 
growth of potentially harmful organ- 
isms and preventing virulent bacteria 
from flourishing, Japanese scientists 
claim. 

At OSU, colibacillosis continues to 
be a problem in young pigs despite 
lifelong confinement of the herd. Why 

Incidence of scouring in pens of control and lactobaclllus-fed pigs in two months 

Number 
of pens 

Total 
incidence 

Percent 
requiring 
treatment 

Percent 
incidence 

greater than 
slight scouring 

— 
Control 29 35 34 55 

Treated 21 13 9 9 

Growth performance of weaned pigs fed lactobacillus through drinking water 
= 

Number 
of pigs 

Days on 
experiment 

Initial               Final 
weight             weight 

(pounds)         (pounds) 

Average 
daily gain 
(pounds) 

Control 31 29.1 19.6 35.1 0.53 

Treated 28 29.9 31.2 59.8 0.95 

Control 21 42.9 15.8 45.5 0.69 

Treated 32 43.7 18.4 53.8 0.80 

Control 18 62.8 21.0 82.8 1.01 

Treated 25 52.0 22.0 78.5 1.03 
- 

not, reasoned the research team, build 
up the pig's digestive tract bacterial 
balance and give competition to 
trouble-causing £. coll? The logical 
choice was Lactobacillus acidophilus, 
already widely used therapeutically 
for calf scours and, in humans, to re- 
populate the digestive tract after heavy 
antibiotic use (to treat diarrhea, for 
example). 

Pigs within litters were divided into 
groups. One was fed the usual ration; 
the other group's ration was supple- 
mented with Lactobacillus concentrate. 
Data indicated the E. coll level was 
only about 15 percent as much in the 
group getting the supplement as in 
the control group. The E. coil counts 
remained relatively stable from 9 to 
54 days of age in the control group 
but showed a progressive decrease 
with age in the group fed lactobacilli. 

After two months of daily feeding 
of frozen concentrate, the team re- 
ported one-fifth to one-tenth as much 
scouring in the lactobacillus-fed group 
of 125 as in the control group of 125 
and, when it did occur, it seemed less 
damaging in the Lactobacillus-ied 
group. 

At first the baby pigs got their sup- 
plement by nipple. Now the concen- 
trate goes into the water system and 
each time a pig drinks he gets a potent 
supply of ammunition to fight E. coli. 
The researchers emphasized that feed- 
ing Lactobacillus is not an immediate 
therapeutic treatment but rather a 
prophylactic that depends upon es- 
tablishing growth of the Lactobacillus 
in the digestive tract. 

The research team plans to con- 
tinue its research on Lactobacillus 
feeding, seeking to gain even better 
control of the digestive tract popula- 
tion. As interest grows in decreasing 
the use of antibiotics other than for 
disease therapy, the need for other 
ways to maintain health in animals, in- 
cluding man. Increases. 

Lactic acid bacteria, nature's way of 
protection, may well be the answer. 
It is a biological control of a biologi- 
cal problem. 



ULV^ 
spells pitfall 

for cherry pest 

Sweet cherries sprayed with malathion ULV (ultra-low 
volume) aren't so sweet to the cherry fruit fly. 

Three years of testing by OSU entomologists and two 
years of commercial use show that malathion ULV con- 
centrate is a popular and effective control for the fruit fly 
—an ever-present threat to the cherry industry since Ore- 
gon's first recorded infestation near Salem in 1908. 

Research with malathion ULV as a possible control for 
the fruit fly began in 1968. R. W. Zwick, Mid-Columbia Ex- 
periment Station entomologist, directed the effort in The 
Dalles area and S. C. Jones, OSU entomologist in Cor- 
vallis, worked with the problem in the Willamette Valley. 

The researchers were attracted to ULV as a potential 
substitute for lead arsenic dust, the most popular and 
effective compound used to control the fruit fly until the 
spring of 1968 when aerial applicators could no longer 
get indemnity insurance covering application of the dust. 

Initial research in The Dalles in 1968 was inconclusive 
because spring freezes severely reduced the overall 
cherry crop. In 1969, testing was expanded to four sweet 
cherry orchards—two in The Dalles area, one near Eu- 

gene, and one near Lewisburg—which had cherry fruit 
fly infestation the previous year. One- to five-acre plots in 
the orchards were sprayed with ULV within a week after 
adult fruit flies were detected in ammonium carbonate- 
baited sticky-board traps. Sprayings of 8 and 16 ounces 
per acre were made on regular 7- to 10-day intervals until 
harvest. 

Data based on these tests indicate that 16 ounces of 
ULV applied by air at seven-day intervals will give excel- 
lent cherry fruit fly control. Residues from five 16-ounce 
applications were well within the allowable eight part per 
million tolerance level. The eight-ounce per acre applica- 
tion produced only marginal protection. It greatly reduced 
infestation but allowed some eggs to be deposited in the 
fruit—an undesirable situation when one maggot in a 
truckload of sweet cherries can cause the whole load 
to be condemned. Commercial use of ULV the last two 
years has refined the application rate to 12 ounces an 
acre with satisfactory results. 

ULV works equally well on both sweet and sour cherry 
orchards and has a beneficial side-effect of reducing 
mosquito and housefly populations around the orchards. 

(cont. on next page) 



(cherry pest, cont.) 

It does not interfere with predatory 
mite populations in orchards. And 
because malathion is safe to wildlife 
and nQipersistent, it presents no en- 
vironmental hazards. 

Presence of the cherry fruit fly is 
monitored with sticky-board or emer- 
gence traps placed in orchards in early 
May. The spraying program should be- 
gin when the first fly is trapped and 
continue at regular seven-day intervals 
until harvest. 

Total cost per application of ULV 
is approximately $4.50 per acre. Of 
this, about $1.50 is for material. Appli- 
cation costs are low because the small Cherries show damage from fruit fly maggots. 

volume of ULV needed allows aerial 
applicators to spend more time in the 
air and less down time reloading. 
Three to six applications are needed to 
insure adequate control. 

Unchecked, the adult fruit fly 
emerges from the ground in May and 
deposits eggs in the cherries, produc- 
ing maggots that burrow to the pits 
of the cherries, making them unfit for 
consumption. The maggots emerge 
from the cherries within 17 to 20 days, 
drop to the ground, pupate and over- 
winter in the soil. ULV kills the emerg- 
ing adult flies before they can lay 
their eggs. 

Separator recycles waste water 

Solid-liquid separator is simple and efficient. 

Dairy animal waste will be less of 
a problem if an experimental device 
is successful in separating solids from 
water. 

Designed by OSU agricultural engi- 
neer Ron Miner and tested by gradu- 
ate   student  Wayne  Verley,   a   liquid- 
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solid separator may make it possible 
to recycle water used to flush waste 
from the barn floor. 

"If the separator works, we could 
probably get three or four days of 
wastes into a tank that normally would 
be filled in one day," said Miner. 

In addition to reducing the volume 
of wastes and amount of water needed 
by a dairy, better control could be 
exercised over disposal of the wastes 
which usually involves pumping them 
through a sprinkler system onto pas- 
ture land. 

"The increased storage capacity 
would allow dairymen to hold wastes 
instead of being forced to apply them 
to pastures under extremely wet or 
other unfavorable conditions," said 
Miner. 

Before the water can be reused, the 
solid particles must be removed. 

"There are several ways to do this, 
but they are too expensive to consider 
in the average dairy operation," said 
Miner. 

His experimental separator consists 
of spiraled ridges inside a metal tube. 
The ridges act as a series of catch 
basins   for  the   heavier  waste   solids 

passing through the sloped tube. Rota- 
tion of the tube moves the solids up 
the spiral and out of the top while 
the water passes through and out the 
bottom of the tube. 

The experimental model is four feet 
long, eight inches in diameter, and has 
two-inch-high spiraling ridges inside. 
It rotates at about one revolution per 
minute and removes 50 to 80 percent 
of the total solids from wastes flowing 
through at a rate of Vi to 1 gallon a 
minute. 

The solids also can be recycled, 
either by drying and use as animal 
bedding or as fertilizer. 

Miner hopes to have a bigger experi- 
mental separator in operation soon at 
the OSU Dairy Center. Slope and flow 
rates are being determined with the 
smaller model. 

He estimates that a commercial 
separator based on his design would 
have to handle 20 to 25 gallons of 
waste a minute to be practical. 

Its use would not be limited to 
dairies. 

"It could be used in any situation 
where it is desirable to separate solids 
from water," said Miner. 



Ice coat 
warms up 
pear trees 

Orchardists in Southern Oregon are 
using ice to warm up cold nights. 

The principle is simple—the heat re- 
leased by water as it freezes warms 
and prevents injury to delicate pear 
buds during spring frosts. As long as 
enough water is applied, bud tem- 
perature will not drop much below 
32 degrees, although air temperature 
may get as low as 20 degrees. 

One of the major advantages of this 
frost control method is that it elimi- 
nates air pollution created by burning 
orchard heaters. It Is being used on 
about 800 of the 11,000 acres of pears 
in the Medford area. 

One of the difficulties is determining 
the minimum water application rates 
for varying air temperature, humidity, 
wind velocity and even location within 
an orchard. Keeping the application 
rate at the minimum level necessary 
for adequate protection is important 
because too much water causes soil 
runoff problems and also subtracts 
from the limited water supply available 
to the Medford area for irrigation later 
in the year. 

Agricultural engineers J. W. Wolfe 
and R. H. Brooks and Southern Oregon 
Experiment Station superintendent 
P. B. Lombard tackled the problem 
through a series of field experiments 
in a pear orchard near Medford. 

One objective was to find the mini- 
mum water application rate to protect 
the orchard during a 24-degree frost. 
The other was to develop a way to 
predict the degree of protection that 
could be expected with any combina- 
tion of the factors influencing protec- 
tion. 

The orchard selected for the re- 
search had mature trees about 20 feet 
high and planted on a 25 x 25 foot 
spacing. Sprinklers on 20-foot risers 
coming up next to the trunks of the 
trees were used on alternate trees 
and staggered from one row to the 
next.  Instruments for measuring tem- 

perature and precipitation from the 
sprinklers were mounted on masts and 
placed at varying distances from the 
sprinklers. Wind velocity and direction 
were measured by a single ane- 
mometer in the orchard. Signals from 
the instruments were recorded auto- 
matically in a trailer near the test site. 

Because the temperature was not 
low enough during some of the tests 
and because of experimental errors in 
some of the others, only three of seven 
trials yielded information needed to 
meet study objectives. 

The prediction equation derived from 
the field test data suggests that the 
rise in bud temperature from sprinkling 
tends to increase nearly linearly with 
increasing application rate of water 
for temperatures below 32 degrees. 
The tests also indicated that an ap- 
plication rate of 0.15 inch per hour 
is needed to raise bud temperature 
from 24 to 31 degrees when located 
within two feet of the tree trunk. 
Buds eight feet from the trunk can be 
almost one degree colder than those 
two feet from the trunk and require a 
water application rate of about 0.17 
inch an hour for the same degree of 
protection as those close to the trunk. 

An increase in wind velocity from 
zero to two miles an hour lowers the 
temperature of all ice-covered buds re- 
ceiving water at 0.15 inch per hour 
about 0.6 degrees. The research sug- 
gests that an application rate of 0.14 
inch is needed if the temperature is 

Overhead  sprinkling  provides  a  protective 
coating of ice around pear buds. 

27 degrees. There is an approximate 
rise of one degree for each 0.02 inch 
per hour increase in the application 
rate. 

Sprinklers should be turned on when 
temperature is one degree above 
freezing and should not be turned off 
until air temperature has returned to 
one degree above freezing. 

Intermittent sprinkler operation dur- 
ing the tests failed to be effective and 
the sprinklers had a tendency to freeze 
when turned off, making this approach 
impractical. 

It is important to have a sprinkler 
system that provides even three-dimen- 
sional coverage in the orchard. 

In addition to frost control and usual 
use for irrigation, overhead sprinkler 
systems have been tried experimentally 
with varying degrees of success for 
pesticide application and for cooling 
fruit on hot summer days, which has 
resulted in increased fruit size at 
harvest and less cork spot of d'Anjou 
pears. 



The puzzle of life in a forest has many pieces. 

One is the energy sources that support life in a stream. 
These sources—leaf-fall and algae—are being investi- 
gated by OSU scientists to determine the role streams 
play in the ecology of a forest. 

As part of one in a series of investigations coordinated 
by the International Biological Program (IBP), the OSU 
team is after information that will help predict changes 
likely to occur as structure of the coniferous forest is 
changed through multiple use by man. IBP researchers in 
other parts of North America are doing the same for 
deciduous forests, grasslands, tundra and deserts. 

The coniferous forest, which occupies about 32 per- 
cent of the land area of the western United States, was 
selected for extensive study at two sites in the Pacific 
Northwest—one of them the H. J. Andrews Experimental 
Forest, a 15,000-acre watershed some 40 miles east of 
Eugene managed by the U.S. Forest Service. The other 
site is the Cedar River watershed in Washington where 
research is being done by the University of Washington. 

The OSU research is a cooperative effort involving 
scientists from the schools of Forestry, Science, and 
Agriculture and the U. 8. Forest Service. The stream 
energy work Is one part of the overall puzzle being pieced 
together in the H. J. Andrews and Cedar River forests. 

The aquatic research on the sources of a stream's 
life-supporting energy and their relationships is headed 
by Jim Hall, Fisheries and Wildlife Department biologist, 
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and involves several other researchers from the Depart- 
ments of Fisheries and Wildlife, Entomology and General 
Science. 

The scientists are measuring leaf input into streams in 
the watershed and following up on what happens to the 
leaves once they are in the water—defining the role of 
detritus (debris) feeding insects in breaking down the 
leaves and utilizing them as food. 

The other stream energy source being studied is the 
algae. In many forest streams the only sign of these plants 
is a slippery coating on the rocks. But just as pasture 
grass, these plants grow rapidly and can provide many 
times their own weight as food to grazing insects. 

The researchers are concentrating on three streams 
of varying size. In the summer, the smallest is a trickle; 
the largest has an average width of about 30 feet. Some 
of the stream study areas have a forested streamside en- 
vironment. Others have had the vegetation removed by 
clearcut logging. 

Because it is difficult to chart the fate of a single leaf 
or group of leaves, some 1,000 leaf packs—leaves attached 
to a brick—are being used to aid the research. The packs 
consist of maple and alder leaves and conifer needles, 
representing the leaf material produced by the watershed. 

Placed in a stream so the leaves wash against the 
brick, much as they do against rocks in nature, the leaf 
packs can be retrieved at regular intervals to determine 
biological  processes at work on the leaves. Every few 



weeks a sample of the leafpacks is 
removed, the insects they have col- 
lected are weighed and a chemical 
analysis of the leaves is run to de- 
termine the rate of decomposition. 

A stream leaches much of the nutri- 
tive organic matter from a leaf within 
two days, reducing its weight approxi- 
mately 20 percent. The remaining cel- 
lulose and lignin material is slower to 
decompose, but even it is expected to 
be fragmented within six months, with 
the possible exception of the conifer 
needles which may take longer. 

The entomologists are studying the 
food habits of aquatic insects found 
on the leaves to determine their part in 
leaf breakdown and whether they feed 
directly on the decomposing leaves or 
on the bacteria and fungi that are 
breaking down the leaves. 

They are supplementing the stream 
work with laboratory studies using 
stoneflies and have found that fecal 
matter produced by these insects sup- 
port a range of smaller organisms. By 
treating the leaves with bactericides 
and fungicides they found that the 
growth drastically decreased when the 
bacteria-free leaves were used as food 
for the insects. The stoneflies ate as 
much but grew less. In the absence of 
fungi, they would not eat at all and 
many died. 

These observations give a prelimi- 
nary indication that there is little nutri- 
tive value in just the leaves and that 
insects need both the leaves and the 
microorganisms feeding on them to 
thrive. 

The stoneflies and other insects that 
help with the breakdown of leaves are 
called shredders. Another group of 
insects being studied are the grazers 
—those that feed on diatoms and other 
algae rather than leaves. Much of the 
same work is being done with the rela- 
tionship between grazers and their 
food supply also Is being done with 
the shredders. 

Ultimate reason for studying the in- 
teraction between insects and their 
food sources is to determine If 
changes in the energy source of a 

stream influences the fish population 
feeding on the insects. 

The energy source changes when 
the forest is manipulated by man. A 
stream running through a forested area 
contains abundant decaying leaf ma- 
terial to support the detritus-feeding 
insects. The same stream running 
through a clearcut area has less leaf- 
fall for its energy source, but algae 
thrive because of more sunlight reach- 
ing the water. The result is a different 
insect population than found in the 
forested area. 

Rainbow and cutthroat trout in the 
streams under study are being moni- 
tored to determine the importance of 

these changes on fish production and 
how much of the food resource for 
fish originates with leaf material and 
how much is produced directly in the 
stream. 

When the aquatic research is cor- 
related with that of scientists work- 
ing on other aspects of the forest 
system, the result will be an under- 
standing of the contribution each eco- 
system makes to the total forest en- 
vironment. From this understanding 
will come a basis for planning and 
predicting changes in forests subject 
to competition for lumber production, 
forage, watersheds, fish and wildlife 
habitats and recreational areas. 

Fragmented alder leaves show the result of 
insect leeding. To sample type and abun- 
dance ot Insects In a stream, traps are used 

to collect adult insects emerging from the 
stream bed. 

One of the experimental sites—a trickle in summer—;s less docile in winter. 



Scratching the surface 

A yes for no-till 

New tillage methods prompted by recent herbicide 
developments soon may be widely used on wheat and pea 
farmlands in northeastern Oregon. 

The methods—non-tillage, trashy tillage (trashy fallow), 
and minimum tillage (chemical fallow)—promise to: 

• reduce operational costs 
• reduce wind and water erosion 
• conserve soil moisture 
• provide efficient weed control. 

Pendleton Experiment Station agronomist Donald J. 
Rydrych has been developing reduced tillage systems for 
cereals and peas that will produce these advantages and 
still maintain high yields and be economically feasible 
for growers. His research was given a considerable boost 
in 1971 with the testing of a new herbicide, Glyphosate. 
Rydrych is convinced that Glyphosate will make the new 
tillage practices work because the main limitation has 
been inadequate weed control. 

Glyphosate, primarily a post-emergence compound, 
can be applied in early fall or late spring and controls 
both grass and broadleaf weeds. Working on contact and 
by translocation to the roots, it is non-toxic and non- 
residual. Glyphosate should be registered and released 
for commercial use by 1974. 
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All the experimental tillage methods depend in vary- 
ing degrees on herbicides for their effectiveness. Chemi- 
cals are most important with the non-tillage method be- 
cause all tillage practices are omitted and replaced with 
chemical treatments. A non-tillage seedbed is never 
cultivated before seeding wheat. Seeding is done with a 
hoe-drill directly into stubble or sod that has been chemi- 
cally weeded. 

Trashy fallow—allowing litter or straw to remain on 
the soil surface and form a mulched seedbed—can be 
used with or without chemicals, but the practice en- 
courages excessive weed growth and additional tillage or 
chemical herbicides are needed to compensate for the 
problem. Since the greatest advantages of trashy fallow 
are conservation of soil moisture and greatly reduced 
erosion, the objective should be to reduce the frequency 
of tillage as much as possible. 

With chemical fallow, the stubble or sod seedbed is 
treated with herbicides to control weeds and other vegeta- 
tion. As with trashy fallow, the objective of chemical fal- 
low is to reduce tillage to a minimum. 

Rydrych's research shows that in a winter wheat- 
fallow rotation all three tillage methods can be used for 
seedbed preparation. For a green pea or annual crop ro- 
tation, non-tillage or chemical fallow work best. However, 
non-tillage is not used commercially in Northeastern Ore- 
gon and there is only token use of chemical fallow, in- 



volving about 2,000 acres annually. 
Trashy fallow is the only system being 
used to any extent and it is not used 
repeatedly because of the rapid build- 
up of weeds, particularly downy brome 
(cheatgrass). With the weed control 
success shown by tests with Gly- 
phosate, all three tillage methods— 
already used in corn, soybean and 
wheat rotations in the Midwest—have 
potential for extensive use in the 
Northwest. 

Newly designed drills and modified 
old-style drills for penetrating hard 
non-tilled or trashy seedbeds also are 
being tested by Rydrych. Some con- 
ventional drills can be modified at little 
cost and some of the newer designs 
already are available commercially. 

Results from winter wheat trials 
shows that yields and production costs 
are about equal when comparing the 
new non-tillage practices with con- 
ventional mechanical tillage. However, 
spring wheat has not responded to the 
new methods as well as winter wheat. 
For green pea production, non-tillage 
has been most successful. With the ex- 
ception of 1972, four years of data 
show pea yields using non-tillage have 

Non-tillage culture In green peas 
(4-year Averages—Pendleton Experimental Station) 

Green pea yield lb/A i 

Treatment 1969 1970 1971 1972 Averages 

Paraquat 2,140 2,590 4,030 3,500 3,065 

Paraquat-IPC 1,840 4,430 3,590 3,287 

Paraquat-Atrazlne 1,075 3,850 3,415 2,780 

IPC 1,420 1,400 4,000 3,430 2,563 

Glyphosate   3,710 3,710 

Tilled Control 2,730 1,400 4,260 3,530 2,980 

been about equal to those using con- 
ventional tillage. In 1972, the non- 
tillage method produced an additional 
180 pounds of peas an acre when 
using Glyphosate. 

In some areas receiving early fall 
rains, non-tillage also provides a solu- 
tion for the cheatgrass problem in 
winter wheat. A general contact non- 
residual herbicide such as Glyphosate 
can be applied to emerged cheatgrass 
germinated by the early rains. Wheat 
is then "slot seeded" with a hoe or 
disk drill having narrow openers that 

prepare small slots for the wheat seeds 
to enter the soil. 

Since cheatgrass seeds in the top 
two inches of the soil have germi- 
nated and been chemically treated and 
because there is little disturbance to 
the seedbed to bring deeper seeds 
close enough to the surface to germi- 
nate, the emerging wheat crop will 
be relatively free of the competing 
weed. Rydrych estimates that about 
25 percent of the wheatland in North- 
eastern Oregon receives fall rains early 
enough to make this approach prac- 
tical. 

A fluted coulter (left) to prepare a narrow slot in hard seedbed is 
the main feature of a new no-till planter. The split-packer deep- 

turrow drill (right) is specially designed for trashy fallow planting. 
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Clearing 
ahead 

Massive landslides and reservoir turbidity 
may be reduced through better understand- 
ing o/ watershed soils. Researcher Delmar 
Dingus samples turbid water in Prineville 
Reservoir. 



OSU soil scientists are getting to 
the bottom of the muddy water prob- 
lem in some of Oregon's watershed 
reservoirs. 

Their work also suggests a link 
among reservoir turbidity, erosion, 
landslides and other problems involv- 
ing mass movement of soil. 

Two studies—one completed at Hills 
Creek Reservoir near Oakridge in the 
Western Cascades and the other under 
way at the Prineville Reservoir in Cen- 
tral Oregon—are relating watershed 
management and soil types to the tur- 
bidity problem. 

Montmorillonite clay particles origi- 
nally were suspected of causing tur- 
bidity. Although crystalline montmoril- 
lorite clays were involved, the turbidity 
studies indicated that unsuspected 
amorphous (non-crystalline) clay-sized 
particles are responsible for much of 
the trouble. A third study is investi- 
gating properties of these relatively 
unexplored clay-sized amorphous ma- 
terials. 

A laboratory test showed no rela- 
tionship between the total amount of 
clay-sized particles in soil and tend- 
ency of the soil to disperse and re- 
main suspended in water. Some test 
samples containing as much as 30 
percent clay had a dispersion factor 
of 100 parts per million while others 
containing only 10 percent clay had 
a dispersion factor of 700 parts per 
million. 

The samples with the highest dis- 
persion corresponded to soil types in 
watershed areas contributing to water 
turbidity. These soils also contained 
high amounts of amorphous material. 
Fifty to 75 percent of the suspended 
material in the Hills Creek Reservoir 
was amorphous. Percentage of amor- 
phous material in the Prineville Reser- 
voir appears to be less, but it is pos- 
sible that it still has an influence on 
overall turbidity. 

Amorphous material is common to 
soils of volcanic origin, but its study 
by soils research associate Delmar 
Dingus is the first scientific look at this 
material in Oregon. Dingus is attempt- 
ing to identify and describe amorphous 
materials in Oregon soils and compare 
them with samples studied by sci- 
entists in Japan, Ney Zealand, South 
America and other areas of the world 
that have soils formed from volcanic 
parent material. 

Magnified 180,000 times by electron mi- 
croscopy, these soil particles are a wealth 
of information for OSU soil scientists. The 
thread-like soil material (left), recently dis- 
covered in Oregon soils, may be a key in 

Examination with an electron micro- 
scope revealed that some of the 
amorphous material has a network of 
thread-like material while others ap- 
pear as a structureless gel. They con- 
tain large amounts of water and may 
even flow when subjected to vibration. 
When amorphous materials are pres- 
ent, an area can be quite susceptible 
to mass movement. 

The influence of amorphous ma- 
terials on soil use has been overlooked 
until their contribution to reservoir 
turbidity was noted. Now the research- 
ers think amorphous soil clays may 
be the key to a variety of landscape 
stability problems that affect road 
building, homesite selection, building 
design and area development as well 
as management of watersheds and 
irrigation districts. 

Results from the Hills Creek Reser- 
voir study, directed by soil scientist 
C. T. Youngberg and civil engineer 
P. C. Klingeman, suggest that thorough 
evaluation of watershed soils for tur- 
bidity potential is necessary before 
final selection of reservoir sites and 
that agencies managing watersheds 
should coordinate their activities to 
minimize soil disturbances. 

Recommended management prac- 
tices to reduce turbidity include care 
in   road   location,   construction   and 

making certain soils unstable. More com- 
mon rod-shaped crystalline soil material 
(right) mingles with still unidentified circular 
structures. 

maintenance in reservoir watershed 
areas, keeping the reservoir below full 
level to reduce shoreline erosion, and 
graveling gently-sloping shorelines 
having fine-textured soils. 

The Prineville Reservoir study di- 
rected by soil scientists G. H. Simon- 
son and M. E. Harward is similar to 
the Hills Creek study, but represents 
a different watershed environment. The 
Hills Creek watershed is forested and 
receives heavy rainfall. The Prineville 
Reservoir watershed is mainly a semi- 
arid region with sparse vegetation. 

Clair E. Silvernale, soils research 
associate, is sampling tributaries feed- 
ing into the reservoir to determine 
source of the turbidity and properties 
of the turbid material. His two-year 
study is scheduled for completion in 
October 1973. 

Interest in reservoir turbidity re- 
search was sparked by public concern 
about the effect of turbid water on 
fishing and recreational quality of the 
affected areas. However, implications 
of the research are much broader. 
Linking amorphous materials to tur- 
bidity and other problems involving 
unstable soil may provide one means 
for identifying and predicting which 
soils have potential problems with re- 
spect to mass movement, erosion, 
water quality and land use. 

13 



Bla nchfrigxtearigTjpV 
A panel of high school students helps 
researchers sniff out a smelly probk 
caused by broccoli blanc 

Improved blanching methods may keep vegetable 
processors out of hot water. 

Blanching—heating fresh vegetables to deactivate 
enzymes which cause them to deteriorate—is the major 
contributor to air and water pollution during commercial 
processing of certain vegetables. But the process is being 
cleaned up by the food processing industry with the help 
of OSU researchers in the Department of Food Science 
and Technology. 

One project: Take the smell out of broccoli blanching. 
Another: Reduce the volume of waste water from blanch- 
ing. 

The odor control research by food scientist Paul H. 
Krumperman and personnel at the General Foods proc- 
essing plant in Hillsboro is one of the first successful 
thrusts at eliminating nuisance — but harmless — odors 
created by commercial food processing. 

Using gas chromatography, Krumperman identified 13 
compounds in the odor produced from broccoli processing 
at the Hillsboro plant. Six of the ingredients were organic 
sulfur compounds noted for their unpleasant smell. 

Once the odors were identified, efforts concentrated 
on methods for eliminating them. A condenser-adsorption 
system appears to do the best job. By passing steam and 
gasses emitted by blanching through a condenser to 
reduce the amount of moisture escaping into the atmos- 
phere, about 90 percent of the offending odors can be 
eliminated. The remaining 10 percent can be adsorbed by 
passing them through a column of activated charcoal. 

Although the research has been concerned only 
with broccoli processing, Krumperman said the process 
should work equally well with cauliflower, brussel sprouts, 
and other vegetables that, when heated, release some 
of the same organic compounds as broccoli. 

To study the potential for reducing the volume of 
wastewater produced by blanching, the National Canners 
Association (NCA) has been testing a hot gas blancher. 
A research team headed by OSU environmental engineer 
Mike Soderquist helped the NCA check effectiveness of 
the new blanching system. 

14 

Hot gas blanching uses heat from natrual gas com- 
bustion products, along with a little steam, to produce 
the same changes in fresh vegetables usually accom- 
plished with hot water. The new blanching system pro- 
duces only small volumes of liquid effluents—one quart 
per ton compared to hundreds of gallons per ton for hot 
water blanching. 

Laboratory technician Charles Phillips supervised 
analysis of wasterwater samples produced by the hot gas 
blancher and conventional commercial blanchers. The 
wastewater samples were checked for type and amount 
of dissolved and suspended material. 

The Department of Food Science and Technology also 
is helping the NCA evaluate the quality of canned and 
frozen vegetables prepared by hot gas, steam and hot 
water blanching. Three taste panel sessions are being run 
at three-month intervals to determine if the different 
blanching methods affect quality during the normal dis- 
tribution period. Initial tests immediately after canning or 
freezing show the hot gas blanched vegetables to be of 
equal quality to those blanched conventionally. 

Paul  H.   Krumperman  uses gas  chromatography to identity and 
determine the levels of components in the offending odor. 



Women's lib: a 
question in birdland 

Female dominance over males Is for the birds—and 
even there it is being questioned. 

In the past, much credit has been given to the female 
for creating and maintaining dominance over the male in 
certain predatory bird species. 

Some researchers have suggested that the female 
needs to be dominant to keep the male in his role as major 
food provider during incubation and raising of the young 
or to prevent the male from destroying the young. Others 
theorize that reversed sexual dimorphism (female as much 
as twice as large as male) developed to reduce competi- 
tion between the sexes for food—the larger female can 
take larger prey. 

However, Richard T. Reynolds, Oregon State University 
Fisheries and Wildlife Department researcher who has 
spent several years studying the habits of accipiter hawks 
in Oregon, suggests that the female has received undue 
credit for managing the male-female relationship and that 
her dominance may be the consequence of, rather than 
the cause of, reversed sexual dimorphism. 

Reynolds attributes reversed sexual dimorphism in 
Cooper's, Goshawk and Sharp-shinned accipiter hawk 
species to behavioral and ecological factors. He contends 
that the male hawk is small so he can be a more efficient 
hunter, feeding on smaller, more abundant prey. Increased 
hunting efficiency, coupled with reduced energy needs, 
allows the male to better feed himself, his house-keeping 
mate and the young through most of the breeding season. 

Only when the young hawks are growing feathers and 
getting ready for flight—a period when their food require- 
ment is highest—does the female supplement the male's 
foraging. Timing of the female's participation In food col- 
lection coincides with the time when both small and large 
prey In the foraging area have developing young. This 
means increased density of large prey available to the 
larger female hawk and increased foraging efficiency be- 
cause the inexperienced young are easier to catch. By 
catching larger prey, the female does not have to make 
as many captures and can spend more time protecting 
the young hawks. Availability of young prey may be an 
important factor influencing timing of accipiter breeding, 
said Reynolds. 

Within the three accipiter species, reversed sexual 
dimorphism is greatest in the Sharp-shinned hawk and 
least in the Goshawk and can be linked to the migratory 
habits of the birds. The Goshawk, essentially nonmigra- 
tory, must depend on whatever prey is available during 
the winter, making it necessary for the male to retain a 
larger size. A larger hawk can catch a greater size spec- 
trum of prey. The Sharp-shinned hawk follows its prey of 
smaller birds southward during the winter and is not faced 
with the same foraging problem that confronts the Gos- 
hawk. The Cooper's hawk, exhibiting intermediate re- 
versed sexual dimorphism, is only partially migratory. 

Reynolds suggests there also are other factors influ- 
encing dimorphism, particularly during the breeding sea- 
son. With the larger Goshawk, a larger prey-size range 
counteracts fewer encounters with optimally-sized prey 

and may represent selective pressure against too great a 
size decrease in the male. The smaller accipiters have a 
greater number of small prey suited for their needs, neu- 
tralizing the need for a wide range of prey sizes and 
emphasizing the need for male agility to catch the prey. 
Foraging area also decreases with decreased size of the 
hawks, reflecting the more numerous smaller prey. 

Many of the behavioral observations noted by Reynolds 
also have been recorded by other researchers, but he 
believes their possible significance in influencing re- 
versed sexual dimorphism has been overlooked. 

Soil Filter 

r1^> 

This special filtering system at the Mid-Columbia Ex- 
periment Station is producing some of the cleanest ir- 
rigation water around by removing silt particles from 
Hood River water being used for low pressure, low 
volume (trickle) irrigation studies. The filtering principle 
is not new, but it has been modified for trickle irrigation 
systems. A 200-mesh stainless steel screen is constantly 
washed on both sides by banks of water jets exerting 40 
pounds per square inch of pressure on the screen to keep 
it from clogging, it is estimated that one square foot of 
screen can clean 50 gallons of water a minute. 

The system marks the beginning of Station studies to 
determine feasibility of using trickle irrigation in orchards. 
There are several potential advantages to such a system, 
including soil and water conservation. The low volume of 
water (about one gallon per hour) delivered directly to 
tree roots reduces evaporation and runoff losses and 
prevents agricultural chemicals from being carried to 
nearby water supplies. Hillside soil erosion also should 
be no problem with such a low volume system. 
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Range grasses show 
similar yields 

In most years, there Is 
no advantage In selecting 
bluegrass over crested 
wheatgrass to obtain earlier 
spring grazing, a study at 
the Squaw Butte Experi- 
ment Station, Burns, shows. 

For four consecutive 
years, these two grasses 
were grown in comparable 
adjacent stands of the same 
age. Production was esti- 
mated by clipping sixteen 
24-foot-square plots to 
ground level about April 1, 
April 25 and May 15 each 
year. 
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Growth   curves   of   big   blue- 
grass and crested wheatgrass. 

Both production and growth curves of the two species 
were nearly the same in all years except 1969, when blue- 
grass had a faster growth and produced more forage by 
May 16. 

Some of the differential In growth curves found in 1969 
(the year after a severe drought year) might be explained 
on the basis of earlier maturity of bluegrass. Fertilizer 
studies indicated that unutilized nitrogen was carried over 
from the dry year. The earlier bluegrass was able to take 
advantage of the extra nitrogen more quickly than crested 
wheatgrass. 

Although some records have indicated earlier initial 
growth, most previous reports leading to the belief that 
Sherman big bluegrass produces earlier yields than Nor- 
dan crested wheatgrass apparently were influenced by ob- 
serving the more upright growth and earlier maturity of 
bluegrass. 

Herbicides help reduce 
beet thinning problems 

Dieters are not the only ones with thinning problems. 

The sugar beet Industry has them, too. But mechanical 
thinning—one of the last links in total mechanization of 
the industry—Is on the upswing, made possible by im- 
proved weed control practices. 

A mechanical thinner that uses an electronic sensor 
depends on weed-free beets to do an effective job. When 
a beet—or weed—passes between the electrodes of the 
sensor, a knife Is triggered that clears the row for a set 
distance ahead of the beet. The process Is repeated when 
the sensor approaches the next vegetation In the row. 
Unless the beets are weed free, the result Is a thinned 
row containing both beets and weeds. 

Extensive herbicide testing at the Maiheur Experiment 
Station and preliminary screening by the OSU Department 
of Agronomic Crop Science and International Plant Pro- 
tection Center has led to herbicides that make mechanical 
thinning practical. 

By Incorporating the herbicides into the soil prior to 
planting and following with another herbicide application 
prior to thinning, weeds are effectively controlled. 

Hand weeding and thinning runs as much as $100 an 
acre in some fields, compared to costs approximating $15 
an acre for herbicides and their application and an ad- 
ditional $15 an acre mechanical thinning. 

Types of herbicides, application rates and timing of 
application are based on information from tests at the 
Maiheur Experiment Station and from sugar company 
field tests that refine the Station information for different 
soil types and growing areas. 

The Station tests promising new herbicides, looking 
at their effectiveness for weed control, effect on beet yield, 
and their safety to beets and the soil with respect to 
residues. At least three years of testing go into a promis- 
ing chemical before it is recommended for use. Rainfall, 
spring temperatures, and types of weeds all influence how 
the chemical will work. 
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