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COVER: Soil fumigation plots at the North Willamette Experi- 

ment Station are covered with a polyethylene sheet to prevent 

escape of highly volatile fumigant gases. In some cases, fumi- 
gants have nearly doubled small fruit yields, in other cases 

they have had no efFect. For a summary of the research to date 
on  small fruit fumigation, see our story beginning on page 4. 

r^EEDS AND THEIR products 
^ are the basic source of food for 

\*J most living creatures. They are 
the chief supply of raw material for 
the majority of the industries of the 
world. Seeds also are vital in supplying 
much of our beauty in nature. 

A seed is a neatly packaged embryo 
with a built-in food supply. It has the 
unique distinction of being a form of 
embryonic life that, under favorable 
conditions, can remain dormant for 
many years. When planted, it will 
grow and yield as vigorously as if 
it were newly produced. 

Early seed cleaning primitive 

In early days, planting seed was ob- 
tained by sweeping the hayloft floor 
to gather the seed that had shattered 
while handling the hay. Seed cleaning 
was accomplished by placing the 
salvaged seed on a canvas sheet, then 
tossing it into the air where a gentle 
breeze would blow the leaves and chaff 
away and allow the good seed to fall 
back on the canvas. 

The problems associated with col- 
lecting, handling, and processing seed 
have increased greatly since the days 
of hayloft seed sources. Movement of 
seed from one area to another has con- 
tributed to the problem by transferring 
weed seeds, insects, and disease from 
one area to another. As seed was 
moved greater distances into different 
climatic conditions, seed viability was 
afifected. Seed that moved from a cool 
dry climate to a warm moist climate, 
for example, often lost its viability in a 
short time. 

Separation, records problems 

The farmer was confronted with 
problems of seed segregation and ac- 
curate record-keeping as new seed va- 
rieties were developed. Other problems 
arose—one of them being to meet 
newly established standards for germi- 
nation and purity. These changes 
forced improvement of seed harvesting 
and processing equipment so that seed 
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Seed Production in Oregon 
Has a Bright Future 

By Jesse E. Harmond 

damage was reduced and weed seed 
and inert material were removed. 

As the seed industry grew, seed laws 
were established to protect the farmer, 
the merchant, and the purchaser. The 
list of noxious weed seeds prohibited 
in seed lots increased—and is still in- 
creasing, thus raising quality require- 
ments even higher. To meet these im- 
proved quality standards, new and im- 
proved methods and special equipment 
are being developed. 

Oregon's growth in the seed industry 
Oregon is improving its seed quality 

primarily through research and educa- 
tion—raising both seed quality and 
seed production per acre. The high 
quality of Oregon seed is becoming so 
well known that it is selling in more 
and more of the distant parts of the 
world. From a meager beginning in 
1924,    Oregon's    seed    industry    has 

JESSE E. HARMOND is Professor of 
Agricultural Engineering at Oregon 
State University and Head of Small 
Seed Harvesting and Processing In- 
vestigations for the Agricultural Engi- 
neering Research Division, Agricul- 
tural Research Service, U. S. Depart- 
ment of Agriculture. 

grown to more than $30 million an- 
nually. 

The USDA Statistical Reporting 
Service says that the 1962 grass 
and legume seed-crop production was 
valued at $28 million, and that Oregon 
ranks first in the nation's seed produc- 
tion of Chewings fescue, red fescue, 
Merion Kentucky bluegrass, bentgrass, 
crimson clover, common vetch, and 
ryegrass; second in the production of 
white clover, tall fescue, Austrian 
winter peas, and hairy vetch; fifth in 
the production of red clover; and is 
tied with Utah in seventh place in the 
production of alfalfa. 

Oregon's average production of al- 
falfa seed was raised to above 625 
pounds per acre for the years 1961 
and 1962 by using scientific develop- 
ments in the form of (1) better va- 
rieties of high-quality planting seed, 
(2) better fertilizer practices, (3) 
chemical weed-control, and (4) estab- 
lishing artificial beds and nests of pol- 
linating bees. 

In 1963, Oregon's alfalfa acreage 
increased by 35%, and, from all indi- 
cations, this upward trend will con- 
tinue. 

Increased yields and the high quality 
of Oregon seed has attracted the at- 

tention of the nation's leading seed 
companies. Several of these companies 
have already established seed-proces- 
sing plants here and are contracting 
with farmers to grow alfalfa seed, for 
example. Other companies are consid- 
ering the same thing. 

Seed research at OSU 
Oregon State University scientists 

are working cooperatively with the 
U. S. Department of Agriculture on 
many phases of seed production in an 
aggressive effort to preserve the in- 
herent good quality of seed, to control 
insects and disease, and to develop 
improved farming practices, methods, 
and equipment that will continue to in- 
crease Oregon's status in the seed 
industry. 

Agricultural engineers of the U. S. 
Department of Agriculture, in cooper- 
ation with the Oregon Agricultural 
Experiment Station, surveyed seed 
harvesting losses from farm operations 
on 10 Oregon-grown crops. They 
found that only half the seed was 
reaching the sack as pure live seed. 
(See Oregon's Agricultural Progress, 
Spring 1955.) Losses ranged from a 
low of 19% for Highland bentgrass 

(Continued on page 16) 



Tests are underway at the North Willamette Station to    symphlans, yet will not harm growing plants nor leave resi- 
find if a low-volatile fumigant can control nematodes and    dues. Fumigant under test is not toxic to soil-borne diseases. 

Soil Fumigation for 
Small Fruits In some cases soil fumigants have increased 

small fruit yields; in other cases these chemicals have had no effect. 

Soil fumigants can affect root development of strawberry plants. Plant on left 
was taken from a fumigated area, plant on right from a nonfumigated area. 

SOIL FUMIGATION may be the next 
new practice that will boost small 

fruit yields in the Willamette Valley. 
Such yield increases—if they occur— 
could conceivably add an estimated $12 
million to $14 million to our annual 
income from strawberries and red 
raspberries, the primary small fruit 
crops on which fumigants have been 
tested. 

Kesearch conducted by R. M. Bull- 
ock, OSU horticulturist and superin- 



Table 1. Soil Fumigation Increases Strawberry Yields 

Yield 

Fumigant Rate/acre             Northwest           Marshall 

No treatment   
Telone     
Telone     
Chloropicrin     
Chloropicrin     
Methyl bromide   
Methyl bromide plus chloropic- 

30 gal. 
90 gal. 

200 lbs. 
400 lbs. 
400 lbs. 

T/A 
4.2 
6.7 
8.2 
7.4 
8.5 
6.9 

T/A 
3.0 
4.0 
4.4 
4.7 
4.5 
3.9 

rin (2:1)   325 lbs.                        6.4                        3.8 

Table 2. Red Raspberries Respond to Nematode Control 

Nematode 
Average number canes/hill 

Weak or 
count Vigorous hill         dead hills           Old canes            New canes 

3,520 
106 

0 

% 
14 
97 
99 

% 
86 

3 
1 

9.7 
15.7 
11.5 

2.7 
17.9 
13.6 

Table 3.    Soil Fumigants Reduce Strawberry Plant Replacement 

Fumigant Rate/acre Plant replacement 

No treatment 
Shell 7727   
M-C 33   
Telone    
Telone   
Vorlex   
Vapam   
Fumazone   

50 gal. 
300 lbs. 
22^ gal. 

45 gal. 
45 gal. 
50 gal. 

6 gal. 

% 
12.2 
10.0 

9.3 
8.3 
7.2 
7.2 
7.0 
6.3 

tendent of the North Willamette Ex- 
periment Station at Aurora, indicates 
that in some cases fumigation has 
doubled strawberry yields, reduced the 
percent replacement of strawberry 
plants, and increased the length and 
number of red raspberry canes per 
hill  while   reducing nematode  counts. 

Negative results found 

These positive results must be bal- 
anced with results in which fumigants 
have had no effect. Bullock cautions. 
In some cases there has been an in- 
crease in plant vigor, but there has not 
always been a corresponding increase 
in yields. In addition, fumigation of 
the same soil in two fields has shown 
good yield response in one field but no 
response  in   the  other.   With  experi- 

ments at the North Willamette sta- 
tion, fumigated plots of strawberries 
are producing more than 8 tons per 
acre while adjacent nonfumigated plots 
are producing only 4 tons per acre. 
In other cases, fumigation has shown 
no advantage. 

This lack of clear-cut results means 
that a number of unknown variables 
affect the results of soil fumigation in 
ways we do not yet understand. Wide- 
spread use of some of the soil fumi- 
gants in small fruit production prob- 
ably will be delayed until we know 
more precisely which variables are in- 
volved and how they affect the action 
of fumigants. 

Soil fumigation is not new to Ore- 
gon growers. This practice has been 
used to protect other crops from nema- 

todes. Fumigants are used annually to 
control nematodes in such valuable 
crops as ornamental bulbs and "tu- 
bers," nursery stock, potatoes, and 
vegetables. 

Fumigants can increase yields 

In some cases fumigants do increase 
strawberry yields. Data in Table 1 in- 
dicate that the yield of Northwest ber- 
ries doubled—or nearly so—with three 
of the treatments tested. Marshall va- 
rieties showed a similar response but 
to a lesser degree. These results were 
obtained from trials at the North Wil- 
lamette station. Fumigants were ap- 
plied in August 1959, strawberries 
were planted in April 1960, and ber- 
ries were harvested in June 1961. 

One trial testing the effects of fumi- 
gants on red raspberries in Mult- 
nomah County is recorded in Table 2. 
Various fumigants, such as Telone, 
chloropicrin, and methyl bromide were 
applied in August 1959. Red raspber- 
ries were planted in February 1960, 
and cane growth was measured in Feb- 
ruary 1961 and again in August 1963. 
While cane growth at the end of the 
first growing season was good, nema- 
tode control by 1963 was spotty. In 
two instances nematode counts were so 
high that the stand had to be replanted. 
Note that the high nematode popula- 
tions reported in Table 2 are associ- 
ated with a high percentage of dead 
hills and few new canes. This block of 

Harvey Toftc, Canby, examines soil 
for depth and persistence of fumigants. 



raspberries has been fumigated again 
in cooperation with Harold Jensen, 
OSU nematologist, in an effort to ob- 
tain additional information. 

Another experiment at the North 
Willamette station in 1963 provided 
information on survival levels of 
strawberry plants. These data are re- 
ported in Table 3. Soil was fumigated 
in May 1963, planted in June 1963, 
and percent replacement was counted 
in July 1963. Note that percent re- 
placement was less for all fumigated 
plots, compared to plots not fumigated. 

Irrigation system used 
Finally, Bullock reports a trial in 

which Fumazone 70E was applied 
through a sprinkler irrigation system 
over growing red raspberries, black 
raspberries, and various trailing ber- 
ries. The trial was started in the sum- 
mer of 1962 in cooperation with Glen 
Page, OSU agricultural engineer. 
Root-lesion nematodes were reduced 
from 650 per quart of soil to 0 per 
quart, and plant growth was excellent 
for all varieties one year later. 

These experiments, while showing 
that fumigants can increase yields, do 
not provide sufficient information to 
establish general recommendations. 
These results do establish that there 
are substantial benefits to be gained 
with   some  crops   on   some  locations. 

Deep cultivation is necessary 10 days 
after fumigation to release chemical. 

Hopefully, more research information 
will give us the facts for a better story 
soon on the effects of soil fumigation. 

From general observation. Bullock 
advises that growers have a soil sample 
examined by the OSU plant clinic for 
nematodes, for example. He says it is 
important to know what you are trying 

to control. Your county Extension 
agent can help you with this. 

Bullock also advises fall fumigation 
rather than spring fumigation. One 
reason: cane berries respond to early 
spring planting. And effective fumiga- 
tion requires careful seedbed prepara- 
tion—for both strawberries and cane 
berries. 

He lists four steps for pre fumiga- 
tion soil preparation: 

1. Remove all crop residue. Burn the 
residue if you can. 

2. Subsoil while your soil is dry. 
3. Work up a good seedbed—one 

that is at least 10 inches deep. 
4. Provide sufficient moisture (75% 

to 90% of field capacity) before 
a fumigant is applied or allow 
soil to dry to this moisture level 
for a spring application. 

More research needed 
Research is continuing in the vital 

field of soil fumigation in an effort 
to improve Oregon's competitive posi- 
tion in small fruit production. Com- 
mercial applications of fumigants have 
been made for the first time on an 
extensive basis during the spring of 
1964. This will provide an opportunity 
for field evaluation of the practice 
while research continues. Field evalua- 
tion and research are two keys to an 
expanded Oregon agriculture. 

Soil fumigants can affect the size of strawberry plants, too.     but soil for plants at left was not fumigated while soil 
Plants in these two photos were taken from the same field,    for plants at right was fumigated. Yields yet to be noted. 



yilore Irrigafed Pastures 

For Klamath Beef Cattle? 

Weighing cattle are (left) Howard Holliday, rancher, Keith 
Matheson, researcher, and Ray Peterson, Extension agent. 

IRRIGATED GRASS and legume pastures 
can put on 500 to 740 pounds of 

beef per acre in Klamath County, ac- 
cording to four years of data gathered 
at the Holliday pasture grazing trial. 

The results indicated that any of 
the five different grass-legume com- 
binations can produce about the same 
amount of beef. These combinations 
and their respective yields are listed 
in Table 1. The pasture mixtures were 
selected because they had consistently 
proved top yielders in test plots at the 
Klamath Experiment Station. 

Even though each grass-legume mix- 
ture produced similar results, there 
were some differences noted by the re- 
searchers. The research workers— 
agronomists Gene Gross and Keith 
Matheson—found that in four years 
vernal alfalfa remained in the mixture 
while white clover was crowded out 
and had to be reseeded into the estab- 
lished grass stands. In addition, the 
alta fescue-vernal alfalfa mixture pro- 
duced the most (738 pounds of beef 
per acre) during hot summers while 
the Kentucky bluegrass-white clover 
mixture produced the most (732 
pounds) during cool summers. 

Cattle used 
The research was a typical pasture 

grazing trial in which cattle gains were 
used to evaluate different grass-legume 
combinations. The site, south of Klam- 
ath Falls, consisted of a heavy to light 
loam soil with a pH ranging from 7.2 

to 7.5. The area was leveled in 1958, 
40 pounds of P20r> were applied in the 
spring of 1959 and grass-legume com- 
binations were seeded. An additional 
40 pounds of P2O5 were applied an- 
nually in the spring before growth 
began. 

Seeding  rates   for  each  grass  and 
legume   used   in   the  mixtures   were: 

Variety Lhs./A 
Vernal alfalfa 5 
White clover 3 
Alta fescue IS 
Meadow foxtail IS 
Kentucky bluegrass 12 

Cattle grazed the experimental pas- 
tures from 112 to 120 days in 1960- 
1963. They usually went on pasture 
around May 15 to June 1. Each one- 
acre pasture strip supported an aver- 
age of three head for four to seven 
days. Occasionally, a fourth animal was 
brought in when pastures were lush 
and, occasionally, one animal was re- 
moved when pastures were overgrazed. 
After   grazing,   pasture   strips   were 

"rested" for five weeks before they 
were regrazcd. Cattle were originally 
selected so that those with equal 
weights and vigor went on each pas- 
ture. Cattle went on as calves, came off 
as feeders. 

Pastures were flood-irrigated two to 
three inches a week—with animals off 
the pasture. 

Gross and Matheson suggest that 
pastures should not be stocked for 
maximum use. Clipping excess forage 
for hay, then feeding this hay back 
late in the summer when pastures de- 
cline promotes greatest efficiency. 

Irrigated pastures have a future in 
Klamath County, Gross believes. The 
irrigated pasture acreage has jumped 
from 58,000 acres in 1949 to 114,200 
acres in 1962. These pastures might, 
if properly managed, provide some in- 
come as an alternative rotation for 
wilt-infested potato land. This assumes 
that California demand for cattle will 
continue as economists in California 
predict it will. 

Table 1.   Effect of Grass-Legume Pasture Combinations on Cattle Gains 

Pasture 1960 1961 1962 1963       Average 

Lh./A Lh./A Lh./A Lh./A Lb./A 
Meadow foxtail & vernal alfalfa  ...      420            674            656 510            565 
Alta fescue & vernal alfalfa       479            738            708 524            612 
Meadow foxtail & white clover       537            530            618 523            552 
Alta fescue & white clover       568            550            589 644            588 
Kentucky bluegrass & white clover      492            590            611 732            609 



Longer Life Possible for Christmas Trees 
Tree nutrition prior to cutting and shipping temperature both affect quality. 

How WELL OREGON CHRISTMAS 

trees keep after customers have 
purchased them depends on at least 
two important conditions. 

These are nutrition prior to cutting 
and the temperature under which they 
are shipped. This conclusion was 
reached after Christmas shipping trials 
were conducted during the 1962 mar- 
keting season by M. J. Conklin, OSU 
agricultural economist. 

These results are important to Ore- 
gon growers because 500,000 or more 
surplus trees produced here must find 
outside markets, primarily in central 
and southern California. Here, ship- 
ping and keeping quality are important. 

Test trees for the research were 
grown   in   the   Puget   Sound  area  of 

Washington because a large number of 
both fertilized and unfertilized trees 
from the same area was available. 
Shipments were from Shelton, Wash- 
ington, to Los Angeles. Trees—pri- 
marily Douglas-fir—were 3- to 4-feet 
high and were bundled six together at 
cutting time. 

Box cars used 

Half the trees were shipped in a 
standard box car and half were shipped 
in a mechanically refrigerated car with 
controls set at 40° F. Recording ther- 
mometers were placed at three differ- 
ent heights in both refrigerated and 
standard box cars. Half the trees were 
cut and piled two weeks before ship- 
ping and half were fresh-cut the day 

before shipping. Nearly half the trees 
in each lot had been fertilized early in 
the year and the rest had not. 

At Los Angeles the trees were 
mounted on stands in a large ware- 
house with the temperature kept at 72° 
to 74° F. to simulate home condi- 
tions. Needles from each tree were 
gathered daily. Ten days later, trees 
were scored for needle color, moist- 
ness, and tightness as a measure of 
their usefulness. (Needle drop was a 
poor measure of keeping quality. Trees 
on which needles shriveled and yel- 
lowed most severely often held needles 
most tightly.) 

With these various treatments and 
measures, what were the results ? Conk- 
lin summarizes them: 

1[ Temperatures varied considerably 
within both types of cars during ship- 
ment, and this variation was associ- 
ated with subsequent tree quality. Tem- 
peratures increased 20° to 30° F. from 
the bottom of both types of cars to the 
top at the end of five days. Trees that 
reached the highest temperature in 
shipment deteriorated most rapidly in 
quality. 

Refrigerator cars maintain quality 

\ Trees shipped in mechanically re- 
frigerated cars showed definite advan- 
tages in keeping quality. Both cost and 
shortage of such cars, however, limit 
their use at present. Top icing of trees 
in regular box cars has proved prac- 
tical   in   reducing   excessive   heating. 

\ Bundled trees stored in the open 
two weeks prior to shipment showed 
only slightly more deterioration than 
those cut the day before shipment. 
Damp, cloudy weather prevailed during 
open storage. 

\ Nutritional"condition of trees af- 
fects their keeping quality. Trees that 
had been fertilized early in the grow- 
ing season held their color, had 
plumper needles, and appeared fresher 
than unfertilized trees. Conklin esti- 
mated that fertilized trees had 65% of 
their useful life remaining, while un- 
fertilized trees had an estimated 26%. 

Growers using nitrogen 

Conklin reports that two Oregon 
growers who marketed trees in Port- 

land last year are enthusiastic about 
improving tree-keeping quality through 
fertilization. Bernard Douglass, Port- 
land, operates a 10-acre tract in Wash- 
ington County. He has found that nee- 
dles of fertilized trees are heavier- 
looking, darker, and a more lustrous 
green than unfertilized trees. There 
was also an increase in wood growth 
and stiffer branches. Douglass uses 
nitrogen in the forms of urea, am- 
monium nitrate, or ammonium sul- 
phate—applied at rates of i to ^ pound 
of N per 6- or 7-foot tree. He times 
fertilizing to spring bud swelling, 
around March or April, and applies 
the fertilizer around the drip line of 
the tree. He emphasizes caution. A 
grower should make small trials until 

Lee Wells, production manager of J. Hofert Co., supervised the cutting-shipping 
trials.   Only   small,   uniform   Christmas   trees   were   used  for   these   tests. 

Trees brought into the concentration yard have been dumped and sorted according to uni- 
form  size  and  quality.   A   conveyer  moves   trees from grading  tables to  tying sheds. 

Workers   tied  Christmas  trees in  bundles  of  24  linear feet. Bundles  were 
placed  on   conveyer   (along  wall)   to   sawyer  who   trimmed  the  tree   butts. 



Bundled trees zvere piled on pallets for yard storage. First 
trees cut may be stored from 2 to 3 weeks before shipping. 

Recording thermometers placed at 3 levels in box cars and 
refrigerator cars. Tracer tape used to locate thermometers. 

he has learned the  requirements  for 
his own situation. 
Trees fertilized 

Another grower, Clyde Ramsey of 
Molalla, has fertilized his trees for 
several years. He suggests fertilizing 
several years before harvesting. He 
reports regular fertilization increases 
lateral growth and thickens internodal 
branching, although it may be neces- 

sary to shorten leaders to prevent ex- 
cessive length between whorls. He 
claims two years can be saved in pro- 
ducing a marketable tree through fer- 
tilization. 

Ramsey also finds that nitrogen is 
the main nutrient that seems to be re- 
quired. In a few areas he has also ob- 
tained a response from phosphorus. He 
splits his application to avoid burning, 

saving part for a light application in 
the fall ahead of the rains. 
More research planned 

This fall, Conklin plans to test the 
effectiveness of top icing on tree 
quality. In this experiment, trees 
shipped in box cars will be top-iced, 
and thermometers will record any re- 
ductions in temperature. Hopefully, 
quality will be improved too. 

Trees were mounted on stands at Los Angeles with tem- 
peratures at 72° F. to 74° F. to simulate home conditions. 

Needle drop was used as one measure of Christmas tree 
keeping-quality, although it turned out to be a poor measure. 



New Chemicals 
Control Weeds in Cereals 

Now, both young, annual broadleafs and 
deep-rooted perennials can be controlled. 

Two NEW CHEMICALS that are widely 
different in their uses furnish a 

major breakthrough for improved 
weed control in cereal crops. 

The chemicals are ioxynil and Tor- 
don, according to W. R. Furtick, A. P. 
Appleby, and D. G. Swan, OSU agron- 
omists. 

Ioxynil (3,5-di iodo-4-hydroxyben- 
zonitrile) has been tested for two 
years. It is a high potency, broad- 
spectrum annual broadleafed weed kil- 
ler with a wide safety margin on grain 
crops. This chemical differs from 2,4-D 
by having its highest efficiency on an- 
nual broadleaf weeds during their 
early growth—when grain plants are 
so small they would suffer 2,4-D in- 
jury. 

Controls fiddleneck 

The agronomists say that ioxynil of- 
fers a solution when early rainfall 
causes rapid fall germination of fiddle- 
neck (tarweed) and similar winter an- 
nual weeds. These weeds make rapid 
fall growth and soon crowd the grain 
plant so much that it is often necessary 
to plow up and replant the crop. At 
times—like the fall of 1962—growers 
tried 2,4-D. This controlled the weeds 
but also seriously damaged the grain 
crop in many fields. 

Ioxynil has been highly efficient at 
rates as low as \ pound or less per acre 
—applied in November - December. 
Even  at   this   rate,   annual   broadleaf 

weeds which germinate during a wet 
fall have been completely controlled 
without injury to the grain crop. 

Several research workers in both the 
United States and Canada, including 
Swan and Furtick—who studied fid- 
dleneck—have found that weeds com- 
pete much more seriously with grain 
crops during the early stages of growth 
than is generally realized. Much of the 
damage done by these annual weeds 
has occurred before cereals were old 
enough to apply 2,4-D. Many growers 
have not realized this either, since they 
have had no method available for con- 
trolling weeds during the early stages 
of cereal-crop growth, anyway. The 
new herbicide will not only control un- 
usually rapid fall weed growth but 
also will be effective any time there is 
a large amount of early weed germi- 
nation. 

Limited quantities of this new weed 
killer are expected to be available for 
grower-trials in the fall of 1964. 

Tordon different 

Tordon (4-amino-3,4,6-trichloropic- 
olinic acid) has an entirely different 
use from either ioxynil or 2,4-D. One 
of the major weaknesses of 2,4-D has 
been its failure to kill most of the deep- 
rooted perennials such as field bind- 
weed (perennial morning glory), Rus- 
sian knapweed, and Canada thistle. Re- 
search to date indicates that Tordon ap- 
plied at two pounds per acre will erad- 

icate these perennials. Although Tor- 
don cannot be used selectively in grain 
crops, cereals have a high tolerance to 
this material. Applications during fal- 
low or after harvest will permit rapid 
return to grain production with peren- 
nial weed eradication. 

Limited quantities of Tordon are ex- 
pected to be available this spring and 
summer for use on noncrop land. 

The agronomists say this is the first 
weed killer that has offered promise 
for complete eradication of most broad- 
leafed perennial weeds without long- 
term soil sterility. In addition, rates 
are low enough so most farmers can 
afford to treat large areas. 

In action, Tordon is similar to TBA, 
which has been used widely for spot 
eradication of bindweed. Tordon is 
chemically related to TBA, but is about 
ten times as effective per pound com- 
pared to TBA. Tordon also has been 
effective in controlling brush and bram- 
bles such as poison oak, blackberries, 
and similar nuisances. 

Furtick, Appleby, and Swan point 
out that this is the first time the chem- 
ical industry has produced weed killers 
that will efficiently overcome some of 
the weaknesses of 2,4-D. It has taken 
nearly 20 years to find economical 
herbicides that will effectively comple- 
ment 2,4-D. Ioxynil and Tordon, by 
doing some of the things 2,4-D cannot, 
may be the first of a new series of 
chemicals that may retire an old friend. 
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Wintering Rations 
Affect Feedlot Gains 

There's more to fast gains in the 
finishing feedlot than just the 
genetic ability of some cattle to 
gain efficiently. Research reported 
here was designed to pinpoint 
other conditions which also affect 
efficient   gains   in   the   feedlot. 

Calves were  herded from  feedlots  to  scales periodically.   Some  120 steers 
were   fed   different   wintering   rations,    then    the   same   finishing   ration. 

CONDITION and prior growth rate of 
feeder cattle may affect feedlot 

performance as much as genetic abil- 
ity to gain efficiently. 

Research at the Umatilla Experi- 
ment Station at Hermiston has shown 
that the amount and quality of winter 
feed can account for at least half the 
variation in average daily gain in the 
finishing feedlot. 

This research was conducted by A. 
T. Ralston, W. H. Kennick, OSU ani- 
mal scientists, and T. P. Davidson, 
station superintendent. 

Steers wintered 

The research workers tested the ef- 
fects of various wintering rations on 
subsequent feedlot gains by first win- 
tering 120 steer calves for 110 days on 
10 different wintering rations. The ra- 
tions consisted of five different rough- 
ages or combinations of roughages 
plus a common concentrate mix. This 
ration was fed to half (or five) groups 
and consisted of the "low level" energy 
wintering ration. A "high level" energy 
ration, fed to an additional five groups, 
was composed of the "low level" ra- 
tion plus an energy concentrate fed at 
1% of body weight. The actual win- 
tering rations are reported in Table 1. 

The 120 cattle were selected from 
10 genetic sources, and each source 
was represented in each feeding group. 

After wintering, cattle from all 
groups were fed the same finishing ra- 
tion for 165 days. The animals were 
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weighed periodically and marketed at 
1,100 pounds. Cost records were also 
kept. 

The effects of differing wintering 
rations are reported in Table 2. Cost 
data are reported in Table 3. 

The research workers interpret their 
findings as follows: 

|f Winter gains (110-day) were as 
expected except for groups fed chaff 
and chaff-alfalfa pellets (Table 2). 
Chaff feeding reduced gains consider- 
ably, while chaff-alfalfa pellets pro- 
duced the highest gains. This can be 
partially explained by differences in 
average daily intake. The chaff-fed 
group ate 14.2 pounds per day, while 
the chaff-alfalfa pellet group ate 20 
pounds per head daily. However, when 
concentrates were added, the roughage 
intake was reduced to 11 and 11.3 
pounds   per  head   daily,   respectively. 

Gains reversed 

fl The variation in winter gains was 
reversed during the finishing phase. 
The chaff groups gained as much as 
the corn silage group and more than 
the chaff-alfalfa pellet group. The 
chaff-fed group (without an energy 
concentrate), however, never recov- 
ered from the poor start it experienced 
during wintering. 

fl Different wintering rations pro- 
duced one important difference in car- 
cass quality. The chaff-fed group had 
less marbling than did other groups, 

U Winter gains of up to 1.5 pounds 
per day did not seriously reduce sub- 
sequent finishing gains. Wintering 
gains of around 1.5 pounds daily pro- 
duced the cheapest gains with greatest 
profits. 

Cost data 

1[ Evaluation of cost data (Table 3) 
depends on whether you are raising 
feeders, finishing cattle, or both. Those 
wintering calves to return to grass will 
be interested in the total cost per head 
for wintering as well as the winter cost 
per hundredweight of gain. Those fin- 
ishing cattle will find finishing cost per 
hundredweight of greater importance. 
Those who finish their own cattle or 
feedlot operators who carry cattle to 
stabilize their marketing operation will 
find the average total cost per hundred- 
weight of gain of interest. 

^ Feeders cannot afford some of the 

Table 1.    Wintering Rations Fed For 110 Days 

Pen Low level group Pen High level group 

1 Chaff plus li lbs. PS*   6 Pen 1 plus EC** @ 1% body weight 
2 Chopped alfalfa    7 Pen 2 plus EC @ 1% body weight 
3 Corn silage plus 3 lbs. alfalfa   8 Pen 3 plus EC @ 1% body weight 
4 Chaff-alfalfapelletsplusilb.PS   9 Pen 4 plus EC @ 1% body weight 
5 Corn silage plus | lb. PS   10 Pen 5 plus EC @ 1% body weight 

* PS is a 40% protein supplement. 
** EC is an energy concentrate composed of 84% steam rolled barley, 15% beet pulp, and 

1% salt. 

Table 2.    Feedlot Performance and Carcass Quality of Animals on Test 

Winter                            110 day Finish Overall Marble Cost of 
ration                              ADG* ADG ADG score** cwt. gain 

lbs. lbs. lbs. $ 
Low level group 

Chaff plus li lbs. PS       0.03 3.40 2.03 12.6 21.01 
Chopped alfalfa       1.00 3.10 2.22 15.4 21.39 
Corn silage plus 3 lbs. alfalfa ....      1.04 3.09 2.24 14.7 18.09 
Chaff-alfalfapelletsplusJlb.PS      1.74 2.93 2.44 16.1 19.95 
Corn silage plus | lb. PS        0.88 3.41 2.38 16.4 17.46 

Average          0.94 3.19 2.26 15.0 19.58 
High level group 

Chaff plus li lbs. PS        1.32 3.26 2.39 14.6 18.57 
Chopped alfalfa        1.67 3.00 2.41 16.9 18.64 
Corn silage plus 3 lbs. alfalfa ....      1.59 3.05 2.39 15.3 17.56 
Chaff-alfalfa pellets plus i lbs. PS    1.85 2.70 2.32 14.3 20.26 
Corn silage plus j lb. PS        1.47 3.11 2.37 17.3 17.52 

Average          1.58 3.02 2.38 15.7 18.51 

* ADG is average daily gain. 
** 12 = small; 15 = modest; 18 = moderate. 

Table 3.    Feed Costs 

Winter Winter cost 
ration per head 

Low chaff   
High chaff   
Low corn silage   
High corn silage   
Low corn silage plus 

alfalfa     
High corn silage plus 

alfalfa     
Low alfalfa   
High alfalfa  
Low chaff-alfalfa 

pellets     
High chaff-alfalfa 

pellets     
Average   

Winter cost 
per cwt. gain 

Finish cost 
per cwt. gain 

Av. total cost 
per cwt. gain 

$ 17.48 $140.37 $ 16.45 $ 19.32 
29.67 20.44 17.84 18.47 
19.74 20.43 16.14 16.81 
28.29 17.49 17.69 17.63 

22.22 19.45 17.65 18.00 

30.09 17.23 18.10 17.84 
29.66 26.93 17.98 19.66 
35.09 19.16 18.55 18.74 

39.81 20.81 19.51 19.89 

40.75 19.98 20.35 20.22 
29.28 32.23 18.03 18.66 

wide ranges in feeder prices (as much 
as $15 per hundredweight) for heavy, 
fleshy calves versus light, thin calves. 
Once  the difference  in  feeder prices 

exceeds $3 per hundredweight, it might 
pay to find out if differences in condi- 
tion are due to winter feeding or to 
genetic ability to gain efficiently. 
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Some Willamette Valley Soils Can Produce 100-Bushel Wheat 
THREE TON per acre (100 bushels) 

winter wheat—that's possible now on 
well-drained Willamette Valley floor 
soils that are properly fertilized, ac- 
cording to T. L. Jackson, soil scien- 
tist and Wilson Foote, agronomist. 

They base their estimate on both 
farmer-experience and field-plot exper- 
iments in 1962 and 1963. 

Nitrogen spring-applied 

They say that to obtain these yields, 
rates of 60 to 120 pounds of actual ni- 
trogen per acre must be applied some- 
time in March. How much to apply 
will depend primarily on previous 
cropping. Where winter wheat follows 
a legume such as crimson clover or 
summer fallow, rates of 60 pounds N 
per acre will be sufficient. Where win- 
ter wheat follows spring barley or any 
other straw-producing crop, spring ap- 
plication of nitrogen should be boosted 
to 100 or 120 pounds per acre. 

More precise nitrogen rates can be 

calculated using the knowledge of pre- 
vious years' wheat yields on compar- 
able fields. It takes from 2\ to 3 pounds 
of N to add an additional bushel of 
wheat above past "average" yields. 
This rate (2\ to 3 pounds) is a rea- 
sonably accurate figure—but only in 
the range where added nitrogen can 
increase yields. If nitrogen is added 
above the limit where it can increase 
yields, protein content will increase at 
a faster rate. 

Jackson and Foote caution that 
using the 2\ to 3 pound N figure as- 
sumes the following: 

1. The wheat crop has an adequate 
supply of other plant nutrients such as 
phosphorus, sulfur, potassium, etc. 

2. A realistic top yield can be es- 
tablished, based partially on the quality 
of soil that is being farmed. 

3. A previous wheat yield and ni- 
trogen rate is known for the field. 

4. There    will    be    fairly    normal 

Effect of 80 pounds of spring-applied N on wheat is shown at right. Wheat 
at  left  received   no   N.   Both  plots  received a  complete  fertilizer  in  fall. 

weather and plant diseases will not af- 
fect yields appreciably. 

As an example, let us suppose you 
have produced 75 bushels of wheat on 
similar soils with comparable cropping 
histories. Let us also suppose you are 
reasonably sure you can produce 100 
bushels of wheat. You will need to add 
enough nitrogen to produce an addi- 
tional 25 bushels—or from 62 to 75 
pounds more N than was used for the 
75-bushel crop. 

Other practices necessary 

Spring applications of nitrogen are 
but one of several practices necessary 
for top yields, Jackson and Foote be- 
lieve. A good fertilizer program should 
start at planting time with about 20 
pounds of N per acre plus some sul- 
fur. Add phosphorus and potassium at 
planting on the basis of a soil-test anal- 
ysis. Combination fertilizer drills that 
will band the fertilizer near the seed 
at planting will give wheat maximum 
benefit, including less weed competition. 

Experiments last year indicated that 
fall-applied nitrogen was important for 
Gaines wheat grown on valley floor 
soils that were already high in fertil- 
ity. 

Some farmers have been concerned 
about protein content of soft white 
wheat, particularly for such wheat en- 
tering the export trade. This wheat 
requires a relatively low (10% to 12%) 
protein level. Gaines has produced 
wheat with lower protein than Dru- 
champ when similar nitrogen rates 
were applied to both varieties at the 
same location. Increases in protein for 
Gaines were small until excessive rates 
were applied. Protein content of Dru- 
champ averaged about 2% higher with 
similar rates of nitrogen. 
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Milo-Barley Feed 
Combinations Tested 

VARYING combinations of milo and 
barley—including 15% beet pulp—all 
produced about the same rate of gain, 
marbling score, and carcass grade in 
a beef cattle finishing ration. 

How the ration was prepared— 
coarsely ground meal, finely ground 
and pelleted, or steam-rolled grain—did 
affect rates of gain. Finely ground and 
pelleted produced lower gains than the 
other two preparations, according to 
A. T. Ralston, D. C. Church, W. H. 
Kennick, OSU animal scientists, and 
N. O. Taylor, Umatilla County agent. 

Not all radiation abnormalities show up at birth.  The rabbit above appeared 
normal at birth, but developed a spreading-limb deformity after 4 weeks of age. 

Radiation Effects on Pregnancy Rates Tested 
NONPREGNANT females can be ex- 

posed to considerable radiation, be- 
come pregnant, and produce a normal 
offspring. 

Pregnant females exposed to radia- 
tion who either abort or produce ab- 
normal offspring do this not only be- 
cause the fertilized egg or embryo is 
irradiated but also because the womb 
contains irradiated cells which affect 
the embryo. 

These results are reported by Lynn 
Hunt and Ralph Rogart, OSU animal 
scientists. 

Irradiated eggs sensitive 
The researchers found that irradi- 

ated, fertilized eggs (embryos) in a 
nonirradiated womb are more than 
four times as sensitive to the lethal ef- 
fects of radiation than nonirradiated 
embryos placed in an irradiated womb. 
When both the womb and embryos 
were irradiated, embryos were killed 
at a much lower radiation dosage. This 
additive effect demonstrates that 
chances for death and abnormalities 
are higher because both the womb and 
embryo are affected. 

Hunt and Bogart conducted their 
experiments with rabbits. "Donor" fe- 
males were bred—then sacrificed—to 
obtain fertilized eggs at the first cell 
division   stage,   considered  to   be   the 

most sensitive to radiation effects. 
About half of these eggs were irradi- 
ated, each group of eggs receiving a 
different level of radiation. Half of 
the fertilized eggs were not irradiated. 

Eggs were transferred immediately 
to the wombs of "recipient" females. 
A female rabbit has two wombs. One 
womb of each female in the experiment 
was irradiated, the other was not. 
Thus, any one female carried both ir- 
radiated and nonirradiated fertilized 
eggs in both an irradiated and nonirra- 
diated womb. This technique permitted 
Hunt and Bogart to separate radiation 
effects due to egg exposure only, to 
womb exposure only, or to both. A 
total of 64 "recipient" females and 576 
fertilized eggs was used in the ex- 
periment. 

Radiation effects described 

Data were gathered to test radiation 
effects in terms of pregnancy rates 9 
days after egg transfer, birth rates, 
and abnormalities at weaning—56 days 
later. 

The animal scientists found that not 
all abnormalities show up at birth. Tn 
two cases, apparently normal newborn 
developed a form of spreading limbs 
four weeks after birth and progressed 
to extreme deformation at four months 
(see picture). 

Steers fed 150 days 

The researchers used 108 yearling 
steers which went on feed averaging 
558 pounds and were marketed at an 
average weight of 1,050 pounds. Ani- 
mals were on feed 150 days and were 
marketed at low choice. Roughage for 
all ration combinations consisted of 
peavine silage and alfalfa hay. Ini- 
tially, roughage made up 40% of the 
total feed, but this was reduced to 
about 10% during the final phase of 
the trial. A 20% protein supplement 
which contained 10,000 I.U. of vita- 
min A per pound was fed at a rate of 
1.5 pounds per head daily. 

Milo-barley combinations 

The different milo-barley combina- 
tions were all-milo, 55% milo-30% 
barley, and 35% milQ-50% barley. 
Each ration also included 15% beet 
pulp. Average daily gain for each milo- 
barley combination was 2.97, 3.08, and 
3.00, respectively—not enough to dem- 
onstrate that there is an important dif- 
ference. 

An important difference was de- 
tected for average daily gain for the 
three different ration preparations. The 
researchers report rates of gain as fol- 
lows : 3.17, coarsely ground meal; 2.76, 
finely ground and pelleted; and 3.11 
for steam-rolled grain. Rates of gain 
for finely ground and pelleted feeds 
were considerably less than the other 
two. 

There was no important difference 
in marbling score or carcass grade for 
either milo-barley combinations or ra- 
tion preparation. 
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New seed processing equipment can make 

unbelievably accurate separations. 

(Continued from page 3) 

to a high of 77% for subterranean 
clover. Research results have indicated 
that: (1) windrowing crimson clover 
15 to 20 days earlier than normal im- 
proved seed quality and doubled pure 
live-seed yields ; (2) windrowing lotus 
when about 10% of the crop had shat- 
tered resulted in a saving of 32% 
more seed; (3) moisture content of 
the seed proper was a measure of seed 
maturity; and (4) seed moisture could 
be determined in the field quickly and 
inexpensively by a method using engine 
exhaust as the heat source. 

Seed cleaning equipment improved 

These engineers are also developing 
improved seed-cleaning and harvesting 
equipment. Research is underway on 
a vertical-rotating screen that has a 
centrifugal force several times the 
force of gravity and will have several 
times the capacity of a flat screen of 
the same area. When used on a com- 
bine, the rotating screen will not be 
unduly affected by the slope of the field 
and should result in a more efficient, 
higher-capacity  seed separation. 

In seed processing, methods and 
machines are being developed that will 
separate seeds more efficiently from 
their contaminants, as well as remove 
damaged and partially filled seed— 
raising purity and germination of the 
crop seed. One development is a tex- 
tured-deck vibrator that can separate 
more than 25 problem seed mixtures. 
It will remove pigweed from alfalfa, 
dog fennel from timothy, sweet vernal 
grass from ryegrass, orchardgrass 
from Chewings fescue, as well as other 
separations. 

Seeds measured 

Another development is a rapid meth- 
od of measuring seeds and their con- 
taminants microscopically, then plotting 
the dimensions to determine if a sepa- 
ration can be based on a size differ- 
ence. This technique dictates the ma- 
chine to be used, suggests the size and 
shape of screen or indent pocket for 
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best results, and predicts the purity 
and shrinkage of the seed lot for given 
processing sequences. Indent cylinders 
constructed according to the micro- 
scopic measurements are making unbe- 
lievably accurate separations. 

But improved cleaning equipment is 
only part of the story. Oregon has 
many small fertile valleys along 
streams which are isolated by moun- 
tains and ideal for producing pure seed 
varieties. These pure seed varieties can 
be used to produce large acreages. Ore- 
gon also has large areas of very fertile 
arid land which could become produc- 
tive   seed-growing  areas   if   irrigated. 

These conditions, together with the 
technical advances being developed in 
all phases of seed production—harvest- 
ing, processing, and handling—indicate 
a bright future for Oregon's multi- 
million-dollar seed industry. 

Seed producers better 
But fertile soil, good climate, im- 

proved seed harvesting and processing 
equipment and techniques are not 
enough to maintain Oregon's favor- 
able position in the seed industry. Seed 
producers throughout the nation are 
becoming more skillful in producing a 
quality product. This means that Ore- 
gon farmers must continually strive 
to improve their product of superior- 
quality seed. And this can be accom- 
plished only by planting the highest 
quality, weed-free seed in a well- 
prepared seed bed. It means using the 
latest scientific findings to determine 
the best fertilizers, weed controls, ir- 
rigation practices, and harvesting and 
processing equipment. 

Nothing will substitute for good 
farming practices—not even the latest 
seed processing equipment. Weeds and 
contaminating crop seed can still be re- 
moved in the field more easily and 
with less crop loss than at any other 
time. Seed cleaning equipment already 
here as well as that to come can make 
some unbelievably precise separations. 
But keep in mind that it requires labor, 
equipment, and power to get seed to 
and into these special machines. 
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