
1977 Progress Report .

Columbia Basin
Agricultural Research

Special Report 485
June 1977

Agricultural Experiment Station
lW Oregon State University, Corvallis

in cooperation with
Agricultural Research Service, USDA



CONTENTS

Green Pea Yields, Rainfall and Excess Heat . 	 .	 •	 • *

Winter Wheat Responses to Rainfall in a Wheat Pea Cro pping Sequence. . 6-10

Water Use by Wheat .	 .	 •	 •	 •	 •	 • -18

Chiseling Influences on Water Infiltration and Percolation	 •	 •	 • 19-22

Wheat Straw Decomposition.	 .	 •	 •	 •	 .	 . .	 23-24

Nitrate-Nitrogen Accumulation and Distribution in the Soil Profile
During a Fallow Grain Rotation as Influenced by Different Levels
of Soil	 Profile Moisture . 	 .	 .	 .	 .	 .	 . 25-26

Cereal Rye Control in Winter Wheat .	 .	 •	 .	 .	 •	 • 27-29

Wheat Improvement and Cereal Production Tests. 	 .	 •	 • .	 • 30-42

Research Notes 	 •	 ..	 •	 •	 •	 •	 •	 •	 •	 .	 •	 .  43-44

DISCLAIMER: These papers report research only Mention of a specific proprietory
product does not constitute a recommendation by the U. S. Department . of Agriculture
and does not imply its approval to the exclusion of other suitable products.

COVER: This photo from the East Oregonian shows the Timmerman and Co. camines
harvesting certified tone barley north of Pendleton.



GREEN PEA YIELDS, RAINFALL, AND EXCESS HEAT

F. V. Pumphrey and R. E. Ramigl

Green pea yields in the wheat-pea growing area respond favorably to ade-
quate and timely moisture but adversely to high temperature during blooming
and pod filling. Weather data and green pea yields were analyzed to better
understand the influence of rainfall and excess heat on pea yields.

Rainfall and green pea yields from three locations in the Pendleton
Experiment Station - Adams - Weston area provided a total of 60 crop years a
yield observation at one location in one crop year) from 1946 through 1976.z

Pea yields severely reduced by late spring frosts were not used in the analysis.
Daily air temperature records at the Pendleton Station were used for all three
locations to measure excess heat during blooming and pod filling. Air temper-
ature above 90 degrees Fahrenheit were considered excessive and contributed to
a degree-day expression of heat. For example, a day with maximum air tempera-
ture of 95 degrees Fahrenheit would produce five degree days of excess heat.
The degree days were summed to obtain one figure for each growing season.

Variability of Weather 

Rainfall for a short term varied much more than that for a long term
(Table 1). Monthly rainfall ranged from less than 10 percent to more than 280
percent of the average. There was only a slight tendency for high rainfall
months to follow months of low rainfall, or for low rainfall months to follow
high rainfall months. Temperatures above 90 degrees Fahrenheit do not occur
before pea harvest in some years, but in other years pea yields are greatly
reduced because of too much heat before harvest.

Relationships Between Rainfall, Heat, and Yield 

Approximately 64 percent of the year-to-year variation in pea yields were
caused by rainfall and excess heat (Table 2). Excess heat during pea blooming
and filling was a major factor affecting yield. Each degree day caused an
average yield decrease of 23 pounds per acre (Table 3). October through March
rainfall was the next most effective factor affecting pea yields. Each inch

of rainfall produced 223 pounds of peas per acre. The combined effect of the
October through March rainfall and excess heat accounted for 41 percent of the
year-to-year variations in yield.

lAssociate Agronomist, Columbia Basin Agricultural Research Center, OSU and
Soil Scientist, respectively, Columbia Plateau Conservation Research Center,
ARS-USDA, Pendleton, Oregon 97801.
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Table 1. Average and range of rainfall, excess heat, and green pea yields

Factor Average Range

Rainfall period
October through March (inches) 11.3 6.9 - 17.1

April	 (inches) 1.7 0.1 -	 4.9

May (inches) 1.6 0.2 -	 3.7

June (inches) 1.2 0.1	 -	 3.1

Excess heat (degree days over 90° F.) 21 0 - 94

Pea yields (pounds per acre) 2400 500 - 4800

Table 2. Amount of the year-to-year variation in green pea yields accounted

for by weather variables

Weather variable 	 Variation in pea yield, percent

Excess heat	 21

Rainfall
October through March	 20

April	 2

May	 8

June	 13

Total	 64
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Table 3. Changes in green pea yields produced by excess heat and rainfall

Weather variable affecting yield	 Change in pounds of peas per acre

One degree-day of excess heat	 minus 23

One inch of rainfall in:
October through March 	 plus 223

April	 minus 77

May	 plus 229

June	 plus 385

April rainfall was of negative value to the pea crop (Table 3). October

through March rainfall fills the soil with moisture to a depth of four feet
or more in wet winters. Considerable rainfall in April delays pea planting,
early growth, and extends the growing season into the warmer temperatures of
summer. May and especially June rainfall was very helpful in increasing pea
yields. One inch of rainfall during blooming and pod filling produced nearly
twice as many peas as an inch of October through March rainfall.

An analysis of our data indicates nearly 6.5 inches of October through
March rainfall are required to grow the pea vines.

Estimating Green Pea Yields 

The information developed in this study can be used to predict yields
based on over-winter rainfall and expected rainfall after pea planting (Figure
1). The solid line shows the relationship between green pea yield and over-
winter rainfall assuming average rainfall during April, May, and June. The
dashed lines show the same relationship when June rainfall is either 50 percent
above or below average.

Over-winter rainfall in excess of that needed to fill the soil with moisture
to a depth of four feet is of little value to the pea crop. For most deep soils
this is approximately 15 inches using soil storage efficiency of 60 to 70 percent
for October through March rainfall.

Green pea yields can be estimated by using Figure 1 as follows: Enter the
figure along the bottom with whichever is the least of the following--the
October through March rainfall, 15 inches, or the over-winter rainfall required
to fill soil that is less than four feet deep. Move vertically to intersect
the average April through June rainfall line (solid line). Move horizontally
from this intersect to the left to determine the pea yield. This is the expected
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Figure 1. Estimating green pea yields from October through March rainfall and
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Summary 

Excess heat, which occurred mainly when the peas were blooming or filling,
was a major factor affecting pea production. Each degree day caused an average
yield reduction of 23 pounds per acre. October through March rainfall was the
second most important factor affecting pea yield. Each inch produced 223 pounds
of peas per acre. The combined effect of October through March rainfall and
excess heat accounted for 41 percent of the year-to-year variations in yield.
One inch of rainfall during blooming and pod filling produced nearly twice as
many peas as an inch of October through March rainfall.

Pea yields in a wheat-pea rotation can be estimated from the overwinter
rainfall and the rainfall expected for April through June with occurrence of
average temperatures above 90 degrees Fahrenheit.
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WINTER WHEAT RESPONSES TO RAINFALL IN A WHEAT-PEA
CROPPING SEQUENCE

R. E. Ramig and F. V. Pumphreyl

Rainfall along the foothills of the Blue Mountains is sufficient to permit
annual cropping. The yield of each crop is directly but not 100 percent related
to the quantity of overwinter and spring rainfall. Timeliness of the rainfall,
soil depth, soil fertility, and weed control are additional factors affecting
crop yields. We use the word rainfall even though we realize a portion of the
total precipitation occurs as snow, sleet, or frost.

Rainfall records and winter wheat yields after green peas from Weston, Adams,
and the Pendleton Experiment Station provided 22 crop-years of data for studying ,
the relationship between rainfall and wheat yield in a wheat-pea cropping system.L
This report uses rainfall data instead of soil moisture data because of the ready
availability of rainfall measurements. Yields since the introduction in 1962 of
the higher yielding and more water efficient varieties of common soft white wheat
of the Gaines type were used. Yields greatly reduced by late spring frosts or

rust were not used.

Results 

In the 22 crop-years of data, the average wheat yield was 54 bushels and
yields varied from 30 to 80 bushels per acre (Table 1). Winter rainfall (from
September 1 through March 31) varied from 7.8 to 19.1 inches, and averaged 11.8
inches. Monthly rainfall sums for the months of April, May, and June varied
widely from a low of 12 percent of average to a high of 390 percent of average.
There was no noticeable tendency for low rainfall months to follow high rain-

fall months or vice versa.

1Soil Scientist, Columbia Plateau Conservation Research Center, ARS-USDA, and
Associate Agronomist, Columbia Basin Agricultural Research Center, OSU,

respectively, Pendleton, Oregon 97801.

2The authors thank the following who collected data analyzed in this report:
Kohler Betts, W. R. DeWitt, L. G. Ekin, M. M. Oveson, and C. R. Rohde.



Table 1. Average and range of rainfall and soft white winter wheat yields

Factor Average Range

Rainfall;	 inches

Winter (Sept 1-March 31) 11.8 7.8-19.1

April 1.7 .2- 3.9

May 1.1 .2- 3.5

June 0.8 .1- 3.1

Wheat yield; bushels per acre 54 30-80

About 64 percent of the year-to-year variation in wheat yield was attri-
butable to rainfall (Table 2). Differences between years in the amount of
winter rainfall (September through March) accounted for 31 percent of the
difference in yield from year-to-year. Each inch of winter rainfall produced
an average of 3.8 bushels of grain per acre (Table 3).

Wheat will root to a depth of 6 to 7 feet in deep silt loam soils. These
soils hold about 2.2 inches of available water per foot of depth. Generally
pea land planted to wheat stores about 60 percent of the overwinter precipita-
tion; about one and two-thirds inches of overwinter precipitation are required
to store an inch of water in the soil. Rainfall in excess of that needed to
fill the rooting zone of the wheat is lost in runoff or in deep percolation.

Rainfall during April had little effect on wheat yield (Tables 2 and 3).
In wetter than average winters, the September-through-March rainfall filled the

top four or more feet of the soil profile with moisture. April rainfall kept
the soil wet and cold retarding plant growth and leached needed soluble nutrients
(mainly nitrates and sulfates) below the root zone of the small wheat plants.
May, and especially June, rainfall greatly influenced wheat yields. Differences
between years in May and June rainfall accounted for 12 and 20 percent of the
variation in wheat yields respectively. An inch of rainfall during heading and
filling in June produced 11.6 bushels per acre of wheat which is three times as
much grain as an inch of overwinter rainfall produced. However, the overwinter
rainfall had a greater influence on yield than the May-June rainfall because of
the larger amount of overwinter rainfall (11.8 inches) compared to May-June
rainfall (1.9 inches).
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Table 2. Amount of year-to-year variation in wheat yields accounted for by
rainfall at different times during the crop year

Rainfall period	 Variation in wheat yield, percent

Winter (Sept 1-March 31)	 31

April	 1

May	 12

June	 20

Total	 64

Table 3. Value of an inch of rainfall at different times during the wheat
growing year in a green pea-wheat sequence

One inch of rainfall in	 Change in bushels of wheat per acre

Winter (Sept 1-March 31)	 plus 3.8

April	 minus 0.1

May	 plus 5.6

June	 plus 11.6

Estimating Wheat Yields after Peas:

The information developed in this study permits the estimation of potential

yields of soft white winter wheat after peas based on measured overwinter rain-

fall and the rainfall expected after April 1 (Figure 1). The solid line shows
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the relationship between the yield of wheat and overwinter rainfall assuming
average rainfall for the growing season months of April, May, and June. The
dashed lines show the same relationship when April through June rainfall is

either 50 percent above or 50 percent below average.

Winter wheat yields after peas can be estimated using Figure 1 as follows:
Enter Figure 1 along the bottom with whichever is the least of the following--
the inches of September 1 through March 31 rainfall or the inches of rainfall
required to fill the soil if the soil is shallow. Move vertically to intersect
the average April through June rainfall line (solid line). Move horizontally
from this intersect to the left side of the figure and read the estimated wheat
yield. This is the yield expected from the September through March rainfall
value used if April through June rainfall is average, adequate soil fertility
exists, weeds are controlled, and no disease or late frost occurs. Approxi-
mately eight bushels per acre more yield can be expected if April through June
rainfall is 50 percent above average; and conversely, about eight bushels per
acre less yield can be expected if April through June rainfall is 50 percent

below average.

Summary:

Rainfall accounted for 64 percent of the year-to-year variations in yield
of wheat in a wheat-pea cropping sequence. Each inch of winter rainfall produced
3.8 bushels of wheat per acre. An inch of rain in May produced 5.6 bushels of
wheat per acre, and an inch of rain in June, during flowering and head filling,
produced 11.6 bushels of wheat per acre. However, the overwinter rainfall had
a greater influence on final yield than the May and June rainfall because of the
larger amount of overwinter rainfall (11.8 inches) compared to May and June rain-

fall (1.9 inches).

Wheat yields can be estimated from the overwinter rainfall and the rainfall

expected for April through June.

9



  

/ 

/
/

/

/
/

 /
/

/
/

/

1111•111

/
/	 1

■•■

100

80

a)
S—
U
et1

CI)
CL

0

aJ

0
=

3
4—
0

'CT)

>—

60

40

20

0

0
	

4
	

8
	

12
	

16
	

20

September - March rainfall, inches

Figure 1. Estimating yield of winter wheat after green peas using September -
March rainfall and expected rainfall for April through June (see
previous page)
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WATER USE BY WHEAT

Ron W. Rickmanl

Water supply is an important limiting factor for dryland wheat production

in the Pacific Northwest. The development of management practices which will
improve the efficiency of water use by dryland wheat requires a better under-

standing of the plant water use process. Water use is dependent upon at least
three items; first, the weather, or daily evaporation rate; second, the water
supply available to the plant in the soil; third, the rooting of the crop, as
controlled by the soil in which the crop is growing and the genetic rooting
capabilities of the plant. This study measured in detail the seasonal water

uptake by a dryland wheat crop.

MATERIALS AND METHODS

Field instruments included a neutron-moisture meter which measured soil
water content, and tensiometers, located at one foot intervals to eight feet,
which measured water use and water flow. Throughout the season periodic obser-
vations of plant growth stage as well as soil water supply were recorded.
Observations of plant water stress, plant growth stage and plant growth rate
were recorded to evaluate the effect of water use or lack of water use during

the growth stages.

RESULTS AND DISCUSSION

The measurements of water content show direct uptake of water by the root
system from various levels in the soil profile (Figure 1). These measurements,
however, do not indicate water flow in the soil as a downward or upward water
movement in the soil profile. In Figures 2A through 2D, daily water redistribu-
tion is illustrated for four different days of the season. The days are numbered

from January 1. Negative numbers indicate a . loss of water or upward flow while

positive numbers indicate water added to a layer or downward flow. Consider day
100 (early April) in Figure 2A; the change of water content, illustrated in the
left one-third of the figure, shows a measured loss of stored water from all
depths. Flow calculations (center one-third of the figure) indicate that water
near the surface is lost from upward flow while deeper in the soil, water is
slowly draining or being redistributed downward. The combination of the two
(right one-third of the figure) reveals a net loss from the top two feet of the
profile, with drainage occurring below that depth. Changes in the water loss

1Soil Scientist, Columbia Plateau Conservation Research Center, ARS-USDA,

Pendleton, Oregon 97801.
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Figure 1. Water content of a soil profile during the growing season of a wheat
crop taken at monthly intervals from April to July

pattern from day 100 to day 125 (early May) in Figure 2B, and to day 150 (late
May) in Figure 2C show the gradual shift from drainage to upward flow in the
profile. Downward flow is considerably less on day 125 (Figure 2B) than on
day 100, and net loss occurs from three feet to the surface. Maximum water

use was occurring throughout the profile by day 150 (Figure 2C) with most ex-
traction at four-to-five feet. An additional 25 days exhausts the stored
water supply in the rooting zone and on day 175 (late June) in Figure 2D the
last water taken up by the plant is furnished by upward flow from beneath the
rooting zone. The extra water during the period of grain filling will mean

more yield.

The approximate distribution of water use throughout the season is shown
in Figure 3. As plants grow, water use increases gradually with maximum use at

heading. Normally this is the time of maximum leaf area of a crop. In this
particular water limited situation, leaf area was already declining at heading
because of early drying of the leaves.
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Figure 2A. Average daily change in water distribution in
the soil profile on Day 100 (Apr. 10). Minus
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The change of water content, illustrated in the left 1/3 of
the figure, shows a measured loss of stored water from all
depths. Flow calculations (center 1/3 of the figure) indi-
cate that water near the surface is lost from upward flow
while deeper in the soil, water is slowly draining or being
redistributed downward. The combination of the two (right
1/3 of the figure) reveals a net loss from the two feet of
the profile, with drainage occurring below that depth.
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CONCLUSION

Knowledge of water flow or distribution within a soil, in addition to
measurements of the direct water uptake by a root system during the season, can
aid in the projection of the potential benefits of different management systems.
For example, in an area that is characteristically short of rainfall, or in a
drought situation, any reduction of water use early in the growing season will
save water for use later in the season. A management system that incorporates
spring grazing or direct removal of early season vegetative growth from a crop

that is going to be short of water will provide extra water for late season use.
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Where a surplus of water is available, this practice would reduce yield. A
surplus of water is over 20 inches of available moisture. About ten inches was
the total used in this experiment to represent a water short condition. If
water remains within one-to-two feet of the bottom of the rooting zone, it can
move back up into this zone during the later stages of plant growth when water

supply is critical for grain production.

The rate of development of plant roots will also influence rate of water
uptake. Experiments for both rooting and water uptake pattern have been com-
pleted using different varieties, but measurement of these rooting systems has
not been completed. It appears that measured differences in root growth patterns
will help to explain different water use patterns by different varieties.
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CHISELING INFLUENCES ON WATER INFILTRATION AND PERCOLATION

R. R. Allmaras, Kathy Ward, and Les Ekinl

Small amounts of runoff and overland water flow on Walla Walla soils of
eastern Oregon and, Washington can produce severe upland erosion and sediment
losses into the streams. The alternative to runoff is more stored soil water.

Repeatedly, researchers in eastern Oregon have measured a profitable dryland
crop response to additional stored water.

Runoff depends on the balance between precipitation and infiltration rate
during the storm events. A faster internal drainage (or percolation) during
the periods between precipitation events will increase water entry rates during
fhe first part of the ensuing rainfall event before the infiltration rate is
finally reached again. Because faster internal drainage reduces the soil water
content near the surface, it will also reduce evaporation during periods between
precipitation. Thus, soil management systems for reduced runoff and enhanced
soil water storage are concerned with increasing surface retention, infiltration
rate, and internal soil drainage--all three of which are part of infiltration.
We are beginning to test soil management effects on infiltration before runoff
begins and will report on those studies later. Researchers in the Midwest have

found that chiseling can increase surface retention (the water that fills voids
and basins on the soil surface) sufficient to require an additional 10 cm
(1 inch = 2.5 cm) of rainfall before runoff begins.

This report is concerned with the internal drainage changes brought about
by chiseling. It was prompted by the well recognized water erosion produced by
even small amounts of runoff, and the presence of a mild duripan in the 15 to
40-cm layer of cultivated Walla Walla soils. Duripans usually transmit water
slowly. These mild duripans also suggest that soil constituents are being dis-
solved in the plow layer, and then transferred and deposited in the layer just
under the plow layer.

MATERIALS AND METHODS

These studies were made in a Walla Walla silt loam under wheat-peas recrop.
The chiseling treatment consisted of three passes, each at a right angle to the
previous pass. The final depth of chiseling was 45 cm. Both depth and number
of passes were a maximum chiseling effort. Water was added to thoroughly wet
the soil, after which internal drainage characteristics of the untilled and
chiseled soil were measured continuously for 40 days.

1
Soil Scientist, Biological Technician, and Agricultural Research Technician,
respectively, Columbia Plateau Conservation Research Center, ARS-USDA,
Pendleton, Oregon 97801.
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RESULTS AND DISCUSSION

Figure 1 shows the untilled soil with a dry bulk density less than 1.3
gms/cm3 which is a much lower bulk density than expected in a compacted soil.
As dry bulk density increases, the desirable air and water spaces in a soil
decrease. The chiseling treatment did loosen the soil as shown by the de-

creased bulk density throughout the upper 40 cm.
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A typical profile of hydraulic conductivity (water transmission charac-
teristic) of the untilled and chiseled Walla Walla soil is shown also in Figure
1. Hydraulic conductivity in the surface 40 cm of the untilled soil averages
10 to 100 times less than in the subsoil layers below 40 cm. This character-
istically higher, rather than lower, subsoil hydraulic conductivity indicates
that the surface layers of Walla Walla soils can be managed to get better in-
filtration. The hydraulic conductivity of the chiseled soil was about ten
times greater than in the upper 40-cm layer of the untilled soil.

Calculated hydraulic conductivity after various drainage periods is shown
for the untilled and chiseled treatment; and for simulated tillages in Table 1.

Table 1. Calculated effective hydraulic conductivity of a 120-cm soil profile
of Walla Walla silt loam related to chiseling depth*

Treatment and	 Calculated hydraulic conductivity, after the

(depth)	 soil had drained for 

0.5 day
	

2 days	 16 days

--mm/day--

Untilled 1.0 0.3 0.02

Chiseled (43 cm) 4.2 1.6 0.2

Simulated chiseling (25 cm) 4.0 1.5 0.2

Simulated chiseling	 (15 cm) 3.6 1.3 0.2

* 1 inch = 2.54 cm and 1 cm = 10 mm

Chiseling 43 cm enhanced the internal drainage characteristic. After one-half
day of drainage, the internal drainage was four times faster on the chiseled
treatment; after 16 days drainage in the chiseled treatment was 10 times faster
than in the untilled treatment. Simulated chiseling 25 cm deep produced nearly
as good a drainage as chiseling 43 cm deep, which shows no soil water drainage

advantage from deep chiseling. When simulated chiseling was restricted to 15
cm, the soil internal drainage advantage from chiseling began to decrease.

21



CONCLUSION

This study shows a better internal drainage advantage from chiseling at
about normal moldboard plowing depth, but the limitations should also be recog-

nized. The internal water drainage improvements in this study will likely
apply to the first winter after a fall chiseling, because these measurements
were made after enough water was added to thoroughly wet the soil down to 120
cm. There was also no tractor traffic after chiseling. Thus, these benefits
are unlikely to persist beyond the first winter after chiseling, primarily

due to tractor traffic in the spring.

Long time improvements of infiltration will require other treatments
either alone or with chiseling. It will also be necessary to understand why
the mild duripan is developing. Studies are underway evaluating the mild
duripan development and hydraulic characteristics of a Walla Walla soil formed
in a peas-wheat sequence, fallow-wheat sequence, or idle since about 1915. A
much higher water flow occurred in the idle soil and also the duripan was much
less evident. Other preliminary information shows that gypsum will improve
internal drainage even though these soils are not sodium affected. Lime or
gypsum applications in late January also increased the amount of water stored

in the soil at planting time in April.
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WHEAT STRAW DECOMPOSITION

Clyde L. Douglas, Jr.1

There is increased emphasis on finding methods that decrease the number
of tillage trips over a field which, in turn, decreases the cost of production.
energy requirements, compaction, and erosion. Reduced tillage usually increases
the amount of crop residues left on the soil surface and causes problems with
planting into and through the heavy plant residues.

Differences in straw decomposition rates among varieties and fertilizer
levels could have significant influence on management decisions, particularly
under reduced tillage agriculture.

This study is designed to evaluate climatic, soil, variety, and nutrient
content effects on straw decomposition.

EXPERIMENTAL PROCEDURE

Wheatstraw was selected from plots of 'Hyslop' wheat with varied N or S
fertilizer histories. Fiberglass cloth bags (30.5 cm x 15.2 cm) containing
20 gms of fresh straw were placed either above, on, or below the soil surface
on September 8, 1976. There are four replications with five bags per replica-
tion. One bag from each replication was removed on November 23, 1976, when the
average soil temperature at the 10-cm (4 inches) level was 4° C (39° F). Plots
will be sampled four more times between now and the summer of 1978. The loss
of weight, Nitrogen, Sulfur, and Carbon will be determined on all samples after
they are removed from the field.

RESULTS AND DISCUSSION

The weight losses are affected significantly by N and S content of the
straw even after only 2.5 months of exposure.

Water content, in the top 15-cm layer, was 9.4% by weight. This water

content corresponds to that produced by a plant which exerts six bars of suction
to remove water from the soil. About 70 to 80% of the plant-available water
is gone at this water content. The September-through-November period received
less than 3.6 cm of rain. Soil water contents were unusually low during the
test period. This would indicate that with more moisture in the soil, even
more straw decomposition could have taken place.

1 Soil Scientist, Columbia Plateau Conservation Research Center, ARS-USDA,
Pendleton, Oregon 97801.
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The data in Table 1 show that straw decomposition increased at least 100%
faster when N and S were increased from a low level of 0.19% N and 0.02% S to
a relatively high level of 0.78% N and 0.10% S. This points out the importance

of a good fertility program.

Table 1. Effect of fertility on straw decomposition in the field

Initial
fertility status
of the straw 

Percentage of straw weight lost
during 2.5 months of decomposition in

the field  

%N %S

Above
soil surface

On
soil surface

Below
soil surface

0.78 0.10 5.2 13.2 39.1

0.50 0.05 4.9 5.4 27.6

0.19 0.02 3.5 4.2 17.8

Increased straw decomposition, if desired, would require some type of fall
tillage that would knock down wheat stubble, and insure good straw-to-soil con-

tact--this would be more desirable than strictly no-till.

The data, as presented, do not show the effects of increasing N and not
S, or vice versa, on straw decomposition. Future plans are to control N and
S concentrations in the straw and to ascertain the individual contributions of

each component.

24



NITRATE-NITROGEN ACCUMULATION AND DISTRIBUTION IN THE SOIL
PROFILE DURING A FALLOW GRAIN ROTATION AS INFLUENCED BY DIFFERENT

LEVELS OF SOIL PROFILE MOISTURE

Selman Aktan and Floyd E. Boltonl

Nitrate accumulation during fallow will affect the fertilizer required
to achieve maximum production from fallow land. Both nitrate accumulation
and required fertilizer nitrogen can depend on the amount of water in the
soil during a fallow year. To provide more information about this problem,
a thesis research project on the effect of different soil moisture levels
on the amount and location of NO -N (nitrate nitrogen) accumulation in the
soil profile was recently completed at the Sherman Station in Moro.

Experimental Procedure 

Three soil moisture treatments simulating long time average dry, normal

and wet fallow seasons were established by covering plots or adding water as
required. Treatment levels sought were dry - 8.7 inches, normal - 12.2 inches
and wet - 16.1 inches of precipitation during the fallow year. Treatment levels
obtained were 11.0, 11.8 and 13.8 inches respectively. Data were obtained for
soil profile NO3-N at seeding, soil profile moisture, grain yield, spikes per
square meter and 1000 kernel weight. McDermid wheat and Hudson barley were
seeded.

Results 

The effects of fallow moisture levels on NO 3-N accumulation in the soil
profile, shown in the second column of Table 1, were found significant. The
highest 11O3-N accumulation in the soil profile occurred under normal fallow
moisture levels. At dry fallow moisture levels NO 3-N accumulation was lowest.
In the wet fallow plots the NO 3-N accumulation was adversely affected. The
0-30 cm soil depth was an accumulation zone for NO 3-N for all fallow moisture
levels at the end of the fallow period.

1 Agronomist in Research Institute in Samsun, Turkey (former Graduate Research
Assistant at Oregon State University, Corvallis, Oregon) and Assistant
Professor, Oregon State University, Corvallis, Oregon.
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Table 1. Wheat and barley yields as influenced by fallow soil moisture levels
and nitrate accumulation during fallow and applied nitrogen

MC DERMID WHEAT

Type of fallow

Pounds per acre of
nitrate accumulated	 Pounds per acre of grain yield

0 lbs/Ac	 50 lbs/Ac	 100 lbs/Ac

N added	 N added	 N added

Dry 31.5 2854 3225 2781

Normal 52.5 2935 3045 2382

Wet 44.3 3065 3407 2926

HUDSON	 BARLEY

Type of fallow

Pounds per acre of
nitrate accumulated	 Pounds per acre of grain yield

0 lbs/Ac	 50 lbs/Ac	 100 lbs/Ac

N added	 N added	 N added

Dry 31.5 2721 3626 3326

Normal 52.5 2913 3509 3404

Wet 44.3 2947 3688 3551

Grain yields were influenced by both nitrogen rate and fallow moisture
levels. Increasing nitrogen rate to 50 pounds per acre resulted in an increase
in the grain yield at all moisture levels. Beyond 50 pounds per acre of nitrogen,
all moisture treatments showed a decrease in grain yield for both wheat and barley.

Fallow moisture levels did not influence 1000 kernel weight, but increased
nitrogen rates significantly decreased 1000 kernel weight at each moisture level,

except in the dry fallow plots.

The water use efficiency (amount of grain produced per unit of water used)
was increased in all fallow moisture levels when nitrogen was applied at 50 pounds
per acre. Nitrogen rates greater than 50 pounds per acre did not increase grain

yields or water use efficiency.

The practical application of this research indicates that variable rainfall
amounts during the fallow period may significantly affect the amount of nitrogen
fertilizer needed for the following crop from 25 to 40 pounds per acre.
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CEREAL RYE CONTROL IN WINTER WHEAT

D. J. Rydrych

Cereal rye contamination in winter wheat is a serious economic problem
in eastern Oregon. Rye contamination in wheat is handled by the dockage
system at the terminal with a fee of two cents per bushel assessed for each
1 percent of rye grain. A 5 percent rye content would cost ten cents per
bushel plus the loss due to test weight. Wheat grain containing more than
10 percent rye is classed as a feed grain and feed grain prices are generally
twenty cents below No. 1 clean grain. It has been estimated that there were
several hundred thousand bushels of rye-contaminated grain harvested in 1976
in Umatilla County alone.

There are other disadvantages to cereal rye contamination of feed grains.
Livestock feeders prefer to buy straight grain because a 20 percent rye mixture
can result in loss in consumption, reduced feed intake and a decrease in palata-
bility. It is also much harder to steam roll wheat or barley that contains
more than 10-15 percent rye.

In 1975 the Columbia Basin Agricultural Research Center started a project
to study methods of selective rye control in cereal grains. This report is
an evaluation of the rye control project to date.

Experimental Procedure 

Two experiments were established in 1976 on the Pendleton Station: one
for rye screening in cereals and the other for rye herbicides that have proven
effective in prior experiments. A site was prepared that contained a 50 percent
stand of volunteer rye in a seeding of "McDermid" winter wheat. Herbicides or
growth regulators were applied at periodic intervals throughout the winter and
spring months.

The results were evaluated by taking readings on rye stand reduction and
by harvesting the remaining rye plants for seed production. The winter wheat
response was evaluated by crop injury and by grain produced for each treatment.

The compounds tested in this experiment included barban, paraquat, MSMA,
and Hoe 23408. Barban (1 lb/A) and paraquat (.12 lb/A) were applied on
December 10, 1975, and March 9, 1976. Wheat and cereal rye were in the 2-leaf
stage in the December application and 5-leaf in the March application. Hoe 23408
was applied in December but was not effective for rye control. MSMA was applied
at flowering and had no effect on rye grain control.

I
Associate of Agronomy, Oregon State University, Columbia Basin Agricultural
Research Center, Pendleton, Oregon.
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Rye grain was harvested separate from the wheat grain to permit an evalu-
ation of total seed production. Weights were recorded in pounds per acre for
each treatment. The chemical plots were compared with a hand-weeded control
and a rye contaminated control. Close attention was paid to the effect of

winter wheat competition on rye production.

Results and Discussion 

The effect of herbicides and competition on cereal rye production in winter
wheat is summarized in Table 1. The most effective treatment was a fall appli-

cation of paraquat applied post-emergence when wheat and rye were in the 2-leaf
stage. The data recorded in Table 1 show that paraquat reduced rye production
by 87 percent. Barban was less effective but a 1 pound/acre application which

was applied in March reduced rye production by 63 percent.

Rye grain production ranged from 180 pounds/acre using paraquat (.12 lb/A -
December) to 1330 pounds/acre using barban (1 lb/A - December). The non-weeded
control produced 1380 pounds/acre of rye grain. The clean wheat (hand-weeded-
control) produced 4300 pounds/acre of No. 1 wheat grain. The control produced

only 1800 pounds of winter wheat grain.

The paraquat treatment in December was the only treatment not classified

as feed grain.

Table 1. Selective rye grain control in winter wheat - 1976

Treatment Rate

Rye grain
yield

Wheat grain
yield

Rye grain
by weight Dockagel

lb/A lb/A 0/0

Barban
Barban
Paraquat
Paraquat
Weeded Control

Control

1.00	 (Dec)
1.00	 (Mar)
.12	 (Dec)
.12	 (Mar)

1330
880
180

1120
0

1380

2060
3770
3940
3150
4300
1800

39
19
4.4

26
0

43

FG
FG

101t
FG
0

FG

1 FG = feed grain classification which is usually 20 cents per bushel below

No. 1

It is interesting to note that a light rye infestation can reduce potential
wheat yield by over 300 pounds/acre while a heavy rye stand as found in the non-
treated control can reduce wheat yields by 2500 pounds/acre. The loss of wheat
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yield is offset by the value of rye as a feed grain; however, the economic
impact is devastating if 1380 pounds of rye grain is shattered on ground
that will be used for future wheat production. The cost of hand roguing
would become prohibitive with this much shattered seed.

Conclusion 

There was some wheat yield reduction due to paraquat injury; however,

the yield reduction was offset by the excellent rye control which prevented
the sample from being classed as a feed grain. The paraquat control methods
used in this study were quite drastic; however, the practice of limited yield
reduction in exchange for volunteer rye control in winter wheat would seem
justified in a hopeless situation. The preliminary data from 1976 are encour-
aging and more tests are planned for 1977.
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WHEAT IMPROVEMENT AND CEREAL PRODUCTION TESTS

Charles R. Rohde and Wesley B. Locket

WHEAT BREEDING PROGRAM

The wheat breeding program at Pendleton has the primary objective of

developing high yielding, soft, white, winter wheat varieties for the lower
yielding areas of eastern Oregon. Varieties best suited for the lower yielding
areas often are taller growing than semi-dwarf varieties such as Hyslop and
Nugaines. Varieties commonly grown in these areas include club wheat varieties

such as Moro and Paha.

Desired characteristics in varieties for the lower yielding areas are:
(1) high yields of grain with excellent milling and baking quality; (2) resist-
ance to smut, stripe rust and foot and root rots; (3) ability to emerge when
seeded deep or when the amount of moisture in the soil is rather low; (4) resist-
ance to shattering; (5) medium height of straw; and (6) moderate winterhardiness.

NEW VARIETIES

Faro

This is a soft, white, winter club wheat released to growers of registered
seed in the fall of 1976. It has brown chaff and is beardless. Faro is equal
to Moro in test weight and is similar to Paha in growth habit, winterhardiness
and seedling emergence. This variety is superior to Moro in lodging resistance
being about equal to Paha. Faro is earlier maturing than Paha, which would

often permit it to mature before hot summer temperatures occurred. It is
resistant to stripe rust and moderately resistant to smut. Faro is slightly
shorter than Paha and 4 to 7 inches shorter than Moro. The milling and baking

quality of Faro is very good.

Faro is exceptionally well adapted to the lower rainfall areas of eastern

Oregon where the club wheats are commonly grown.

Registered seed of Faro is being produced by several growers this year,
consequently, limited quantities will be available to wheat growers in the fall

of 1977. It is recommended as a replacement of Paha and Moro.

Faro was developed by C. R. Rohde, Columbia Basin Agricultural Research

Center, Pendleton, Oregon.

1Professor, Oregon State University, Columbia Basin Agricultural Research Center,
Pendleton, Oregon and Research Assistant, Oregon State University, Columbia

Basin Agricultural Research Center, Pendleton, Oregon.
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Stephens 

Stephens is a soft, white winter wheat planned for release to seed growers
in 1977. It is a cross between Nord Desprez and Pullman Selection 101 which
are the same parents that provided the varieties Hyslop and McDermid.

Stephens is a semi-dwarf wheat; however, unlike previous semi-dwarf varie-
ties, the heads are quite distinct being coarse in appearance with the awns
tending to be flared. This variety has good resistance to stripe rust, leaf
rust and common bunt and appears to have some tolerance to Cercosporella foot
rot. Stephens has emergence, winterhardiness and maturity similar to Hyslop.
This variety has very good milling and baking quality.

Stephens has an outstanding yield record as evidenced by its yield superi-
ority across environmentally diverse locations and over several years;

Foundation seed will be available to growers in the fall of 1977. Stephens
was developed at Oregon State University by Warren Kronstad.

Daws

Daws is a semi-dwarf winter wheat variety developed by C. J. Peterson, Jr.
and O. A. Vogel, ARS/USDA at Washington State University. It is a bearded, soft,
white variety. Daws is resistant to stripe rust and common bunt, but suscep-
tible to leaf rust, Cercosporella foot rot, flag smut and snow mold. Daws is
more winterhardy than Nugaines and has good milling and baking quality.

Barbee 

Barbee is a semi-dwarf, club winter wheat variety developed by C. J. Peterson,
Jr. and O. A. Vogel, ARS/USDA at Washington State University. It is a bearded,
brown chaffed, white kerneled variety, resistant to stripe rust, common bunt and

flag smut. It is susceptible to leaf rust and Cercosporella foot rot. The mill-
ing quality of Barbee is similar to that of Nugaines, but not as good as Paha
and Moro. Barbee has excellent quality for pastries and cookies.

A DESCRIPTION OF VARIETIES OF WINTER WHEAT
AND THEIR PERFORMANCE IN NORTHEASTERN OREGON

Selection of the best small grain variety to plant depends upon the production
problems most commonly encountered on individual farms. The occurrence of an
unusual problem may explain the unsatisfactory performance of varieties in a
given year. For example, an extended period of hot weather during June would
cause poorly filled kernels, but would have little effect on an early maturing
variety such as McDermid. Therefore, brief descriptions of varieties released
to growers recently are given in order to assist a farmer to determine the
variety that will yield the highest.
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Hyslop 

This is a short strawed, bearded, high yielding, soft, white-kerneled
variety. Since this variety is moderately resistant to stripe rust and mildew,
its resistance is generally adequate when these diseases occur in eastern
Oregon. Its high resistance to leaf rust, common smut and Septoria provides
excellent control for these diseases. It, however, is moderately susceptible
to flag smut. The grain of Hyslop has good milling and baking quality. The
yield data shown in Tables 1 and 2 indicate that Hyslop is among the highest
yielding varieties at most locations. Hyslop was developed at Oregon State
University by Warren Kronstad.

McDermid 

This variety is short strawed, bearded, high yielding, with soft, white
kernels. It is similar to Hyslop in its resistance to diseases, except it is
slightly more susceptible to Cercosporella foot rot. It is also more winter-
hardy than Hyslop. The yield data in Tables 1 and 2 indicate that McDermid
yields similar to Hyslop; however, a study of individual years will show
McDermid to be superior to Hyslop during droughty years. McDermid was developed
at Oregon State University by Warren Kronstad.

Luke

This is a short strawed, bearded, high yielding, soft, white-kerneled
variety. Luke is resistant to stripe rust, smut, dwarf smut, snow mold, and
tolerant to Cercosporella foot rot. It emerges well when soil temperatures
are warm. Because of its tolerance to foot rot and its emergence characteristics
Luke is well adapted to early seedings. It is a late maturing variety; therefore,
it is not suitable for late seedings. Its late maturity is also apparent when
seeded early. Luke has good resistance to dwarf smut; therefore, it is the
best variety to use where this disease is a problem. Luke has good milling
and baking quality. It was developed at Washington State University by
C. J. Peterson, ARS/USDA.

Paha 

This variety is a soft, white-kerneled, club with brown chaff. Its straw
is medium in height, being shorter than Moro and more resistant to lodging.
Paha is moderately susceptible to stripe rust, resistant to common smut and
tolerant to Cercosporella foot rot. Paha is late maturing; therefore, it is
best adapted to the higher elevations of the club wheat areas. This variety
has excellent milling and baking quality. Paha was developed at Washington
State University by R. E. Allen, ARS/USDA.

32



(1)
4-1 	cn
LI)
O	 S-
4-)

a)

0

5-
msQ)
>")

_c
4-)
S- 0
0 Cr)
4- a)
V) 0	 0
CU

0- ")
4) 5-
N W	 •r-

•■-
S. V)	 S-
RS RS
> CU

MI 0
a)_c ()-)	 3 S-
3 RI

LL
5-5-

VD r- CD Cn VD CQ 01 03 tip

• CQ r- CD CD CD Cn CO CO
01 01 01 01 01 01 CQ ("Q CQ

	

01 CD CO 01 .zt 0,2	 cn ul
• •	 •	 •	 •	 •	 •	 •	 •

	

Cn cn 01	 Lc CD r- U0
CQ CQ N CQ CQ CV 0,1 CQ CQ

1-- ct CQ ctCQ cn Cn V3 CD
• •	 •	 •	 •	 •	 •	 •	 •

N. CD CD CO VD VD
CQ 01 01 CQ CQ CQ CQ CQ CQ

01 .ct 01 CQ CO CO VD CQ
• •	 •	 •	 •	 •	 •	 •	 •

Cn CD CA CD Ch Cn CO CO
CQ 01 CQ 00 CQ CQ CQ CQ CQ

CV ct 1.10 CV CD ct V0 cr Ul
• •	 •	 •	 •	 •	 •	 •	 •

CNJ Cn Cn CD Cn cn Cn 0,
01 Od 0.1 01 CQ CQ 0,1 CQ CV

o_Y
r-

Lo M00 co	 .zzt-
•	 •	 •	 •	 •	 •	 •	 •	

0
tD

4- r •r- 0 c\I d CV O C) 0, r- O C)
0 CU CL CC Mcncr)rocr)c\J010,101

r--

cts
•

-0 a) 0 CQ 01	 CO 1_10 CO V) CQ (CS
S- •	 •	 •	 •	 •	 •	 •	 •	 •

-c) 0 0 U7) cn CD CQ CO r- cn CO ct ul
<. 01 d- ct 01 cr 01 01 01

Cn

>-
■—• •■-
N-0	 (11
C •r-	 CU
(1) E a_	 =

-0
cu

—C S— 0	 or—	 a)
C2 a) r- 0 Q./ (CS	 rcS 0
O CI V) 5- _y cn 3_.c ,.--:

+-
o)
a)4-) 0 >, ai = = a) ft) rcs 1-

F- V) Z = u_ __.) 'a: CC Cl- 1-3: ,--

33



CO CD CD cn cn• •	 •	 •	 •	 •
I— N- ,- op d- Cs.1

	

00 CO COT,	 r•-■

O
4-1

r CD CD d-O c■J

cn
V)
n:s

n:s
cu

VD CD un on CD cr CD
•	 •	 •	 •	 •	 •	 •

40 C31 CO CO Is■ VD Cr)
T■ VD t.0 t.0 VD (.0 t.0

_C
C.) C
al 0
C1)

a)
s-

s-
0:3
CU C

S-
CU

CU +3
0
s-
a)

O
CD T■ r,	 o, CA CO

•	 •	 •	 •	 •	 •	 •	 s-
CD 0.1 Ch on cr VD	 c)
'.0 VD U)	 U) U) U)

ct CD 1.11 '.0 '.0 '.0
•	 •	 •	 •	 •	 •

01 CD T■ U1 r-- cn
C)101 COCO CO VD

S-
U 01 CO CO T■ 01 LC)
(15	 •	 •	 •	 •	 •	 •	 •

0,.1 CD 0Q VD va CD on
S- r, VD VD VD VD VD VD
a)

a)

V) 01 .zt ct 00 r- q) CD• .	 .	 .	 .	 .	 .
_o	 op up ,,qt. M N 0■1

r,	 4.0

T■ Ch I— 1-- r 111 CD
•	 •	 •	 •	 •	 •	 •

r-
V) -0 V) C

VDVD r, •::r up uP c0
r, r, r, r, r, r, VD

>>
+3
(1)

C1) •r- 	 C
0- C

. 
E a)

O•.- S- -C U)
(JD

•1-- ,— ra 0) 11 CU <15
S. VI 0) CM Q)
(11 >-) = L.) +3 = (0

= = M V) __I 0_
C •■-
•r-

o 73 a)
CD E 0-
-C S- 0

-0
CU
4-)

4-3
V)
a)
4-3

0- (1)	 0.)	 0	 MS	 11D
CU M tf)	 5- 0)C a) 0

4-3	L)	 (CS	 (t
V)	 0- C

4-3 MS
1:13

S.-
04-
4- 0

w

C
O
4-)

4- •1-
0

-0
(1)

4-3 4-)
(15
-0 CU

4-3

• C
CU CU

•1-- CU
>- -0

C
O
4-)
a)

C
<1)
0_

-c)
C
a)

cs_

•	 •	 •	 •	 •	 •
cn M	 r,	 ‘..0
0101010100V0

C
O

1`■
0'1

34



Rew 

This is a medium height, bearded, soft, white-kerneled variety. It is
moderately resistant to common smut, but is moderately susceptible to stripe
rust. Because of its taller plant height, it is best adapted in areas where
the short height of Hyslop, McDermid and Nugaines causes harvesting problems.
Rew has good milling and baking quality. This variety was developed at the
Columbia Basin Agricultural Research Center by C. R. Rohde.

Hyslop, McDermid and Luke are short stiff strawed varieties; therefore,
they can be fertilized at the highest rate economical for the area in which
they are grown. Hyslop and McDermid will not emerge well from deep seeding,
especially when soil temperatures are below 50° Fahrenheit. Paha and Rew
are taller growing; however, both have stiffer straw than Moro and Omar.
Rew is best suited in areas where taller plants are desired and stripe rust
is not a problem.

A DESCRIPTION OF VARIETIES OF SPRING WHEAT

AND THEIR PERFORMANCE IN NORTHEASTERN OREGON

Twin 

This is a short strawed, soft, white-kerneled beardless, high yielding
variety. Twin is moderately resistant to stripe rust; however, it is suscep_
tible to mildew and leaf rust. The yield data presented in Tables 3 and 4
shows that Twin yields well at all locations in which it was tested in eastern
Oregon. This variety was developed by D. W. Sunderman, ARS/USDA, Aberdeen,
Idaho.

Fielder 

This variety is short-strawed, soft, white-kerneled, bearded and high
yielding. Fielder is resistant to both stripe and leaf rust. It is more
resistant to mildew than Twin. It usually yields higher than Twin under
irrigation as is recorded in the Pendleton irrigated test shown in Table 4.
However, it yields about equal to Twin in all other tests. Fielder was
developed by D. W. Sunderman, ARS/USDA at Aberdeen, Idaho.

Borah 

This is a short-strawed, hard, red-kerneled, bearded, high yielding variety.
It is resistant to stripe and leaf rust. From the yield data presented in
Tables 3 and 4 it can be seen that Borah yields about equal to the soft wheat
varieties Twin and Fielder. It is especially well adapted for growing under
irrigation. Borah was developed by D. W. Sunderman, ARS/USDA at Aberdeen, Idaho.
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Anza 

This variety is short-strawed, hard, red-kerneled and high yielding. It
is resistant to stripe rust. It produces grain of good milling quality; however,
its baking quality is sometimes questionable. From Table 3, it is seen that
it is especially adapted to low yielding areas. The yield data in Table 4
show Anza to yield well west of the Blue Mountains but does not yield well in
Union, Baker and Wallowa Counties. Anza was developed by the CIMMYT breeding
program, tested and released by the California Agricultural Experiment Station.

Profit 75 

This is a short-strawed, hard, red-kerneled, bearded variety. It is resist-
ant to stripe and leaf rust. Profit 75 has good milling and baking quality.
From limited testing, it has not yielded as well as the hard red varieties
Borah and Anza. Profit 75 was developed by World Seeds, Inc.

Prospur 

This variety is short-strawed, hard, red-kerneled and bearded. It is moder-
ately resistant to leaf rust. Prospur has good milling and baking quality. This
variety has not been tested enough to determine its adaptability for growing in
eastern Oregon. Prospur was developed by Northrup, King and Co.

Urquie 

This is a medium height, soft, white-kerneled, bearded variety. It is

moderately resistant to stripe rust, susceptible to leaf rust and moderately
susceptible to mildew. The cold tolerance of Urquie is superior to most spring
wheat varieties and primarily developed for mid-winter or very early spring
reseeding of white winter wheat fields. The milling and baking quality of
Urquie is good. Urquie was developed jointly by Washington State University
and ARS/USDA personnel.

Wared 

This variety is short-strawed, hard, red-kerneled and bearded. It is
resistant to mildew and stripe rust. Wared has good milling and baking quality.
Limited testing indicates that it is adapted for both irrigation and dryland.
Wared was developed jointly by ARS/USDA personnel at Minnesota and Washington
State University personnel at Pullman, Washington.

WS-1 

This is a short-strawed, soft, white-kerneled, bearded variety. It is
moderately resistant to stripe rust, leaf rust and mildew. The milling and
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baking quality is variable. This variety has good cold tolerance. Limited
tests indicate that WS-1 is quite variable in its yield performance. WS-1
was developed by World Seeds, Inc.

WS-6

This variety is short-strawed, hard, red-kerneled and bearded. It is
resistant to leaf rust. The milling and baking quality of WS-6 is fair.
This variety has not been tested adequately to determine its adaptability
for growing in eastern Oregon. WS-6 was developed by World Seeds, Inc.

A DESCRIPTION OF VARIETIES OF WINTER BARLEY
AND THEIR PERFORMANCE IN NORTHEASTERN OREGON

Kamiak 

This is a medium tall, early maturing, 6-row variety. It is moderately
winterhardy. The yield data shown in Tables 5 and 6 indicate that Kamiak is
well adapted in all areas of eastern Oregon. The straw strength of Kamiak is
stronger than that of Hudson; therefore, it is recommended over Hudson in the
low yielding areas where lodging is a problem. Kamiak was developed by
R. A. Nilan and coworkers at Washington State University.

Boyer 

This variety is mid-tall, medium maturing, with 6-row heads. It is best
adapted in the higher yielding areas of eastern Oregon, especially where lodging
is a problem. Boyer is more resistant to lodging than any of the other winter
barley varieties grown commercially in eastern Oregon. It is slightly less
winterhardy than Kamiak. Boyer was developed by R. A. Nilan and coworkers at
Washington State University.

A DESCRIPTION OF VARIETIES OF SPRING BARLEY
AND THEIR PERFORMANCE IN NORTHEASTERN OREGON

Steptoe 

This is a medium tall, 6-row variety that is moderately resistant to
lodging. The yield data presented in Tables 7 and 8 indicate that Steptoe
is well adapted for all areas of eastern Oregon, being especially good in
the higher yielding areas. Steptoe was developed by R. A. Nilan and C. E. Muir
at Washington State University.
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Klages 

This variety is moderately stiff-strawed, with 2-row heads and produces
grain with good malting quality. It has yielded better than the malting varieties
Larker and Blazer and is the best adapted of the malting varieties for the higher
yielding areas. Klages was developed at the Branch Experiment Station, Aberdeen,
Idaho.

Lud

This is a short-strawed, medium maturing 2-row variety. Limited tests
indicate that it is best adapted to the higher yielding areas of eastern Oregon.
Lud is distributed by North American Plant Breeders.

Butte 

This variety is moderately stiff-strawed and produces 2-row heads. It is
a variety suited for animal feed; therefore, it must be compared with Steptoe,
Gem, Unitan and Flynn 37. It has not yielded as well as these varieties west
of the Blue Mountains and not as well as Steptoe east of the Blue Mountains.
Butte was developed at the Branch Experiment Station, Aberdeen, Idaho.
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RESEARCH NOTES

Floyd E. Bolton'

Studies of specific contemporary production problems to gain applicable
answers are started annually. In the following notes examples of two studies
started in 1976 are given.

Strip-Tillage: A New Method of Managing Summer Fallow for Cereal Production 
in the Pacific Northwest 

Presently there is considerable interest and merit in developing alternative
methods of initial tillage to replace plowing because of the water and wind
erosion problems associated with clean tillage. Stubble mulching offers partial
solution, but often yields are slightly lower since cheatgrass control is some-
what more difficult. No-till or chemical fallow offers excellent control of
water and wind erosion, but often lacks sufficient residual moisture in the
surface 20 centimeters of soil to permit establishing a crop prior to the onset
of the winter rains. This delays crop development and yields are often reduced.

A strip-tillage system is proposed which includes the desirable attributes
of both the clean fallow, which gives maximum moisture storage and the chemical
fallow which minimizes erosion and tillage expenses. This system consists of
tilling narrow strips approximately 13 cm wide which are spaced on 50 cm centers
with a rototiller. The stubble and soil between the tilled strips is left
undisturbed. These two distinctly different zones are managed separately to
control weed growth, evaporation losses and hence conserve soil moisture. Tillage
is used in the strips while herbicides are used in the interrows.

The primary objective of the proposed research project is to evaluate
strip-tillage as an alternative to existing tillage practices and determine
the effect of strip-tillage on moisture storage, stand establishment and yield
of winter wheat in the low rainfall areas of the Columbia Basin.

Starter Fertilizers for Dryland Cereals 

In dryland cereal production, the basic problem in plant nutrition is that
of adjusting fertilizer applications to the moisture conditions under which the
plants are expected to grow. In the Columbia Basin region this usually involves
nitrogen and sometimes sulfur fertilizer materials since previous research
studies on the use of phosphorus, potassium and other minor or trace elements
have failed to show adequate yield response to warrant their use; however, recent
studies in other areas have shown that cereals grown under nutritionally adequate,
balanced conditions use water more efficiently than if even small deficiencies
are present.

'Assistant Professor, Oregon State University, Corvallis, Oregon.
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The use of starter fertilizers, i.e., complete fertilizers containing
nitrogen, phosphorus, potassium, sulfur and sometimes other minor elements
at relatively low rates, have shown consistent yield increases. The advantage
of starter fertilizers is a ready supply of nutrients when the plants are
still small, thereby stimulating the crop at an early stage and promoting
good stand establishment and better root penetration.

Research on the effect of "starter" fertilizers on seedling development,
stand establishment, water use efficiency and the ultimate yield of winter
wheat and winter barley was initiated in the fall of 1976 on the Sherman

Experiment Station at Moro, Oregon.

Table 1. Starter fertilizer treatments (lbs/Acre, actual)

Nitrogen	 Phosphorus	 Sulphur 

Treatment Ammonium Nitrate Triple Super Granulated Gypsum Treatment

No.	 34-0-0	 0-45-0	 20%-Elemental S	 No.

1. 0 0 0 +20	 17.

2. 10 0 0 18.

3. 20 0 0 19.

4. 30 0 0 20.

5.
6.

0
0

10
20

0
0

21.
22.

7.
8.
9.

0
10
10

30
10
20

0
0
0

23.
24.
25.

10. 10 30 0 26.

11.
12.

20
20

10
20

0
0

27.
28.

13.
14.
15.
16.

20
30
30
30

30
10
20
30

0
0
0
0

29.
30.
31.
32.

k

The first yield results are anticipated in Summer of 1977.
This trial will be conducted over a 4-year period and additional locations

are being considered if time and resources are available.
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