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Introduction

Central Oregon Agricultural Research Center's (COARC) staff is pleased to present this
summary of our research activities conducted during 1999. Our research activities are in
a large part based on mutually identified high priority problems and opportunities facing
agriculture. It is with special thanks that we acknowledge the large number of growers,
industry personnel and others who have assisted and helped us focus our research efforts.

The agricultural industry in central Oregon faces a changing mix of crops as old standby
crops leave the area. Decreasing demand, low prices, and crops "diseased out" are all
challenges that we all face. To assist in this shift, it is important that more resources of
COARC are devoted to potential new crops. We are pleased that the 1999 Oregon
Legislature funded a research assistant position for cereals and cropping systems. This
new position has added focus and clarity to portions of our research.

Funding from Federal and State governments to support COARC is a continuing
problem. As those funds have become more limited we have made an increasing effort to
seek grants and other outside funding to support research and operations. Central
Oregon's agriculture is a unique mix of specialty crops with many not supported by
commodity organizations. Also specialty crops often do not meet the guidelines for
grants. Obtaining research support for this unique mix of crops and for screening
potential new crops requires innovative writing and searching for new funding sources.

Our research reports acknowledge our cooperators through authorship. We extend
special thanks to growers who have been invaluable in partnering with off-station
research. Growers generously supply land and resources and have put up with the
inconvenience caused by research. Their efforts are deeply appreciated. In addition the
agricultural industry has been responsive to requests for support and assistance and freely
shared their observations. This has been valued information.

Many of our research activities are joint projects with other Branch Stations and
researchers at Oregon State University or at other research institutions. It is with this
large pool of cooperation and collaboration that we have been able to bring support to our
efforts, which is much greater than just the sum of our resources alone.

For those who have access to the Internet we invite you to view our home page at:
http://www.orst.edu/dept/coarc. Not only will you find this publication but also you
will find summaries of past research projects and other information. We welcome any
comments you might offer on how we can make the web page more useful.

Special thanks goes to the City of Madras for transferring irrigation water to the Madras
Research Center site. This allocation of irrigation water will allow more flexibility for
research plot work. Also, special appreciation goes to the support that Crook, Deschutes,
and Jefferson County governments provide to the agricultural industry in central Oregon.



Finally, I thank all Research Center staff, including our seasonal employees, for their
dedication and efforts. At a time when commitment and productivity of public
employees is questioned, government money is declining, and regulations increasing, we
can be proud of the dedication from staff and our accomplishments.

Clint Jacks
Superintendent
Central Oregon Agricultural Research Center
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WEATHER INFORMATION: 1999 WATER YEAR, POWELL BUTTE, OR (SOURCE: AGRIMET)

OCT	 NOV DEC JAN FEB	 MAR APR MAY JUN	 JUL	 AUG SEP
AIR TEMPERATURE (°F)
Avg. Max. Temp. 60	 48 41 45 44	 48 54 60 69	 78	 78 72
Avg. MM. Temp. 32	 34 25 29 29	 28 28 33 39	 43	 48 36
Mean Temp. 45	 41 34 37 37	 39 42 48 55	 62	 63 55
AIR TEMP (no. of days)
Max. 90°F or Above 0	 0 0 0 0	 0 0 0 0	 6	 0 0
Max. 32°F or Below 0	 0 6 0 1	 0 0 0 0	 0	 0 0
Min. 32°F or Below 15	 12 22 22 21	 25 21 15 5	 0	 0 6
Min. 0°F or Below 0	 0 3 0 0	 0 0 0 0	 0	 0
GROUND TEMP (°F at 4 in.)
Avg. Maximum 52	 44 37 37 37	 41 46 54 64	 69	 68 62
Avg. Minimum 50	 43 37 36 36	 39 42 49 56	 61	 63 56
GROUND TEMP (°F at 8 in.)
Avg. Maximum 50	 39 31 30 33	 36 40 49 58	 59	 60 56
Avg. Minimum 49	 38 29 29 32	 34 38 47 54	 56	 57 54
PRECIPITATION (in.)
Monthly Total 0.46	 2.52 0.75 1.04 1.25	 0.54 0.49 0.34 0.27	 0.59	 2.17 0.04
EVAPORATION (in.)
Avg. Per Day 0.1	 0.05 0.04 0.04 0.05	 0.08 0.13 0.2 0.25	 0.31	 0.24 0.2
WINDAGE (mi)
Avg. Per Day 85	 135 156 142 188	 130 129 133 108	 103	 95 88
SOLAR RADIATION (langley)
Avg. Per Day 265	 128 117 143 192	 275 408 558 628	 689	 511 497
HUMIDITY (% relative humidity)
Avg. Per Day

Last Day Before First Day After Total Number of Days
GROWING SEASON July 15 July 15 Between Temp. Min.
Air Temp. Min.

32°F or Below June 27 September 7 71

28°F or Below June 9 September 26 108

24°F or Below May 10 September 27 139
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WEATHER INFORMATION: 1999 WATER YEAR, MADRAS, OR (SOURCE: AGRIMET)

OCT	 NOV DEC JAN FEB	 MAR APR MAY JUN	 JUL	 AUG SEP
AIR TEMPERATURE (°F)
Avg. Max. Temp. 60	 49 42 47 47	 50 57 63 72	 83	 84 77
Avg. MM. Temp. 35	 36 27 31 32	 31 32 37 44	 48	 52 41
Mean Temp. 47	 42 35 38 40	 40 44 51 58	 66	 68 59
AIR TEMP (no. of days)
Max. 90°F or Above 0	 0 0 0 0	 0 0 0 0	 7	 13 0
Max. 32°F or Below 0	 0 5 1 0	 0 0 0 0	 0	 0 0

Min. 32°F or Below 10	 6 19 18 15	 21 16 7 2	 0	 0 2

Min. 0°F or Below 0	 0 4 0 0	 0 0 0 0	 0	 0 0
GROUND TEMP (°F at 4 in.)
Avg. Maximum 54	 47 39 40 40	 43 47 54 64	 68	 70 62
Avg. Minimum 52	 45 38 39 39	 41 44 51 60	 64	 66 59

GROUND TEMP (°F at 8 in.)
Avg. Maximum 54	 47 40 40 40	 43 46 53 62	 66	 68 61
Avg. Minimum 53	 47 40 39 39	 42 44 51 60	 64	 66 60
PRECIPITATION (in.)
Monthly Total 0.34	 2.93 0.77 1.23 1.63	 0.85 0.1 0.19 0.15	 0.3	 0.44 0.01
EVAPORATION (in.)
Avg. Per Day 0.09	 0.03 0.02 0.03 0.05	 0.08 0.14 0.21 0.26	 0.33	 0.27 0.21
WINDAGE (mi)
Avg. Per Day 102	 156 183 151 237	 159 143 153 127	 112	 107 104
SOLAR RADIATION (langley)
Avg. Per Day 252	 111 113 130 186	 304 446 557 607	 643	 539 490
HUMIDITY (% relative humidity)
Avg. Per Day

Last Day Before First Day After Total Number of Days
GROWING SEASON July 15 July 15 Between Temp. Min.
Air Temp. MM.

32°F or Below June 9 September 27 109

28°F or Below May 10 September 27 139

24°F or Below April 9 October 15 188



PIBAL OBSERVATIONS TO ENHANCE THE JEFFERSON
COUNTY SMOKE MANAGEMENT PROGRAM, 1999

Marvin Butler, Elizabeth Morgan-Senderak, and Neysa Farris

Abstract

Helium filled weather pilot balloons (pibals) were sent up at two locations within Jefferson
County (Culver and COARC). Generally, five balloons were released each day between 8:30
a.m. and 3:30 p.m. Wind speeds and directions for different elevations above ground were
calculated from vertical and horizontal degree readings. These data were analyzed to determine
the extent and timing of weather variations within Jefferson County and to assess the reliability
of local weather forecasts.

There were no consistent differences in the wind directions or speeds between the Culver and
COARC locations. Wind direction did vary with time of day and elevation. Changes in wind
directions occurred most often at the lower elevations, especially when inversions were present.
Wind changes frequently occurred by 11:30 a.m. but could also occur late in the afternoon. With
the exception of temperature predictions, the Jefferson County burn forecasts correlated well with
the weather events of the day.

Introduction

For the past 10 years, the Jefferson County smoke management team has relied solely on air
temperature readings taken by daily airplane excursions to predict local weather patterns. Air
temperature readings show the location of inversions but do not provide wind speed or wind
direction information.

The Observation Theodolite System provides wind speed and wind direction from the ground up
to 10,000 ft elevations above ground in addition to determining potential inversion layers. Other
smoke management programs have used the Theodolite successfully for forecasting local
weather. In an effort to take advantage of monies paid to the state and to improve local smoke
management, Jefferson County growers requested that a project be conducted to evaluate the use
of the Theodolite System as part of Jefferson County smoke management.

The objectives of this study were to provide real time wind patterns to the Jefferson County
smoke management team, determine if wind speeds and wind directions varied with location in
Jefferson County and/or with time of day, and evaluate the accuracy of daily burn forecasts.

Materials and Methods

Wind directions and wind speeds were determined at one-minute intervals for a period of 10
minutes during each session using' an Observation Theodolite System and 26-inch diameter
helium filled pibals. Each minute corresponds to the following above ground level elevations in
feet: 709, 1,358, 2,008, 2,628, 3,248, 3,839, 4,429, 5,020, 5,610, and 6,201. Sessions generally
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were conducted five times each day at one of two locations within Jefferson County. The
locations were (1) Central Oregon Agricultural Research Center (COARC) Dogwood Lane,
Madras, OR, and (2) Benson Farms on the south side of Highland Lane in Culver, OR. Pibals
generally were released at 8:30 a.m., 12:30 p.m. and 3:30 p.m. at COARC and at 11:30 a.m. and
2:30 p.m. at Culver.

The 8:30 a.m. pibal wind directions and wind speeds were sent via e-mail to Iry Tillung (Oregon
State Department of Agriculture meteorologist), who then supplied Jefferson County with a burn
forecast for the day. The burn forecast was based on the pibal data, airplane temperatures, and a
variety of computerized weather models. A copy of the 8:30 a.m. pibal data was sent via fax to
Doris Schledewitz (Jefferson County Smoke Management Coordinator) along with maximum
and minimum temperatures for the previous day and the current Oregon Climate Service forecast
for Central Oregon. The results from the 11:30 a.m. and 12:30 p.m. pibal releases were given to
Doris Schledewitz via the phone to assist with the afternoon update to the burning plan.

Surface wind speeds, wind directions, humidities, dew points, and air temperatures were taken
from the AgriMet weather station located at COARC. The weather station records data every 15
minutes with the exception of wind speeds which are recorded on an hourly basis.

Results and Discussion

Burn forecast accuracy was evaluated by summarizing the predicted Jefferson County weather
and burn forecasts with actual daily occurrences. Weather comparisons focused on the 2,000-ft
transport winds, surface winds, and the inversion elimination times/temperatures. Data for the
table were taken from the field burning advisory reports, AgriMet weather printouts, and the
pibal observations. Predicted weather for transport winds and surface winds correlated well with
the pibal data. However, about 50 percent of the time, surface air temperature prediction curves
developed by Iry Tillung were slower (from one to two hours) than the actual AgriMet
temperature curves. Surface air temperature predictions were based on information from
Redmond, Oregon, which is 500 ft greater in elevation than the Madras AgriMet weather station.
Since Redmond generally reports temperatures a few degrees colder than Madras, this explains
the slower temperature curves.

Given the air temperature profile from ground level to 5,000 ft above ground, it is possible to
determine what the surface temperature needs to be to break the inversion. Therefore, surface
temperature prediction curves are important in forecasting when inversions will be eliminated.
Elimination of inversions allows lower level air currents to mix with upper level transport winds,
removing smoke farther away from the ground surface and away from the immediate vicinity.
Jefferson County smoke management generally started burning earlier than the burn forecast
recommended, likely causing greater low-level smoke concentrations. However, because surface
heating generally occurred faster than predicted, mixing potentials were probably better than
expected.

Balloon release data were compared between Culver and COARC to determine the similarities
and differences in conditions across the Jefferson County smoke management region. The
releases were timed one hour apart. Most of the direction differences between locations occurred
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before 12:30 p.m. and were at elevations below 2,000 ft. Of the 20 days where there was at least
one complete location comparison, consistent differences in wind directions between the two
locations were apparent on only three days (August 18, 26, and 31).

Changes in wind direction occurred on all 17 days where data was collected through 3:30 p.m.
Changes in wind direction also occurred on 12 of the additional 14 days where at least two
balloons were released on the same day. Most of these changes were below the 2,500 ft
elevation level and occurred by 11:30 a.m.

Differences in wind direction often were caused by surface winds that generally changed from a
southerly flow early in the morning to a northerly flow later in the day as ground temperatures
increased. In addition, at times the presence of slow air currents caused changes in wind
directions that were not really significant.

Average wind speeds were calculated for all 10 elevation readings for each balloon release, and
then the averages were averaged. There were no differences in wind speeds between the Culver
and COARC locations (8.7 mph vs. 8.4 mph, respectively). When separated by time, the Culver
site showed slightly faster wind speeds at 12:00 p.m. than the COARC site (9.5 mph vs. 8.8 mph,
respectively). The opposite occurred at 3:00 p.m., with Culver showing somewhat slower wind
speeds than COARC (7.2 mph vs. 7.8 mph, respectively).

To evaluate the possibility of location differences at lower elevations, wind speeds from the 709-
ft, 1,358-ft, and 2,008-ft elevations were averaged and compared. Low elevation wind speed
averages were not greatly different between locations (5.8 mph vs. 5.5 mph for the Culver and
COARC locations, respectively). When separated by time, the trends were similar to those
exhibited by the overall average, but more pronounced (5.7 mph vs. 4.6 mph at 12:00 p.m. and
6.0 mph vs. 7.1 at 3:00 p.m., for Culver and COARC locations, respectively).

The effect of time of day on wind speeds was assessed by comparing the 8:30 a.m. readings to
the 3:30 p.m. readings. Comparisons of wind speeds were made for the 709-ft elevations and for
an average of all elevations. Wind speeds at the 709-ft elevation were greater at 3:30 p.m. for 14
of 18 comparisons. Generally, AgriMet surface winds also increased with time and, for most of
the burn season, ranged from one to five miles per hour. In contrast, only seven of the 18
comparisons for average wind speeds were greater at 3:30 p.m. Although wind speeds were
generally greater at the end of the day, there were three days when wind speeds at the 709 ft
elevation slowed down with time and several occasions when wind speeds varied up and down
throughout the day.

Wind direction, wind speed, and the existence of inversions directly effects smoke dispersion.
For example, strong winds (6 mph at the surface and 10 mph at 709 ft) on August 25, 1999 kept
the smoke column moving horizontally to the ground, creating poor road visibility and hazardous
driving conditions. On August 26, 1999, slower wind speeds (3 mph at the surface and 9 mph at
709 ft) allowed for vertical smoke movement up to 2,600 ft before hitting an inversion. The
effect of inversions (areas where wind speeds are slow and air temperatures do not change) is to
keep the smoke trapped near the ground rather than allowing it to rise and move out of the area,
as occurred on September 24, 1999. On the 24 th at 11:45 a.m., an inversion layer about 2,500 ft
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above the ground prevented smoke from breaking into the 15-to-20 mph upper westerly transport
winds. Then, as the inversion started to break, low elevation winds picked up from the southeast
and spread the smoke column back towards the ground (12:15 and 12:45 p.m.). In contrast, on
September 23 the absence of an inversion and low elevation wind speeds of 6 to 7 mph dispersed
smoke upwards and to the northeast. Thirty minutes later, little trace of visible smoke remained.

Recommendations

After evaluating results from the first year of this two-year project, the following
recommendations are suggested for the second year.

1. Continue to release two to five pilot balloons daily to provide better understanding of
changes in wind speed and direction.
Release morning balloons as late as possible to obtain wind speeds and directions more
closely related to those occurring at the time field burning starts.

. Release balloons at sensitive areas just prior to burning.

. Take pictures of smoke dispersion with each balloon release.

2.

3
4
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EVALUATION OF HERBICIDES FOR ROADSIDE
WEED CONTROL, 1997-1999

Marvin Butler, Brett Dunn, Floyd Paye, and Neysa Farris

Abstract

Fall- and spring-applied residual herbicides were evaluated at the Jefferson County
landfill in an area to simulate roadside weed control. Two rates of Milestone alone and in
combination with Oust and Karmex were compared to traditional roadside weed control
programs. Herbicides applied March 6, 1998 provided better control than those applied
November 6, 1997. Milestone at 20 oz/a provided the best control of little bur
(Ranunculus testiculatus) and kochia (Kochia scoparia) through February 19, 1999. This
peformance was followed by Milestone at 10 oz/a and Milestone in combination with
Oust (sulfometuron methyl) and Karmex (diuron). These treatments provided greater
control than traditional treatments with Oust plus Karmex, Oust plus Krovar (bromacil
+diuron), Oust plus Velpar (hexazinone), and Krovar alone. All treatments provided
excellent control of grass species.

Introduction

Milestone is a residual herbicide that is expected to be registered in the near future.
Because it is from a different chemical family than other residual herbicides currently
used for roadside weed control, it could be a valuable tool in resistance management
programs. This project was established at the Jefferson County landfill to evaluate
Milestone alone and in combination with several other herbicides. These treatments were
compared to standard herbicide programs. Both fall- and spring-application timings were
evaluated.

Methods and Materials

Herbicides evaluated included Milestone alone at 10 oz/a and 20 oz/a and in combination
with Oust at 3 oz/a and Karmex at 8 lb/a. These treatments were compared with Oust at
3 oz/a plus Karmex at 8 lb/a, Oust at 3 oz/a plus Krovar at 6 lb/a, Oust at 3 oz/a plus
Velpar at 2 lb/a, and Krovar alone at 8 lb/a. Herbicides were applied November 6, 1997
and March 6, 1998, to separate sets of plots using a 9-ft CO 2 pressurized boom sprayer
with 8003 nozzles at 40 psi and 30 gal/a water. Roundup at 1.5 qt/a was applied in
combination with treatments of Milestone alone for control of emerged seedlings on the
March 6 treatment date. Ten-ft x 20-ft plots were replicated 3 times in a randomized
complete block design.

Plots were evaluated with the assistance of Brett Dunn on June 30, 1998 and February 19,
1999. Additional evaluations were conducted alone on May 19 and August 31, 1999.
Plots will continue to be monitored to determine longevity of herbicide treatments and to
document when the different weed species begin to appear.
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Results and Discussion

The only weed that emerged for the June 30, 1998 evaluation in the plots treated
November 6, 1997 was kochia (Table 1). Treatments that were not rated as providing
adequate kochia control were effective eventually nevertheless, as no carcasses were
visible during later observations. Plots treated March 6, 1998 had only a scattering of
perennial weeds present (Table 2) at the June 30, 1998 evaluation. Treatments continued
to hold without additional weed germination until winter rains.

Plots again were evaluated February 19, 1999 for control of little bur, kochia, and grass
species. Treatments applied March 6, 1998 (Table 4) provided better control across
herbicides than those applied November 6, 1997 (Table 3). All treatments provided
essentially 100 percent control of the grass species.

For the November application, Milestone at 20 oz/a provided 98 percent control of little
bur and 100 percent control of kochia, followed by Milestone at 10 oz/a with 84 percent
control of little bur and 99 percent control of kochia. Milestone plus Oust and Milestone
plus Karmex both provided 82 percent control of little bur and 95 percent control of
kochia.

Plots treated in March with Milestone at 20 oz/a provided 100 percent control of both
little bur and kochia. Milestone plus Oust provided 100 percent control of little bur and
99 percent control of kochia, while Milestone plus Karmex provided 100 percent control
of both species. Milestone at 10 oz/a gave 98 percent control of little bur and 99 percent
control of kochia.

The November 6, 1997 treated plots evaluated May 19, 1999 indicate 100 percent control
of chickweed, grasses, kochia, and mustards with Milestone at 20 oz/a. This was
followed by Krovar I with 99 to 100 percent control across weed species, and Oust plus
Korvar I at 96 to 100 percent control across the four weeds evaluated (Table 5). In
comparison, five of the treatments applied March 6, 1998 still provided 100 percent weed
control May 19, 1999 (Table 6).

Plots again were evaluated August 31, 1999 (Table 7). Milestone at 20 oz/a continued to
provide 100 percent weed control, followed by Oust plus Krovar I at 99 percent control of
kochia, and Korvar I alone at 99 percent kochia control for spring-applied, compared to
96 percent control for fall-applied treatments. Milestone at 10 oz/a continued to provide
98 percent kochia control for spring-applied, compared to 80 percent kochia control for
fall-applied treatments.
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Table 1. Herbicides applied to the Jefferson County, OR landfill on November 6, 1997
and evaluated for control of roadside weeds on June 30, 1998. 
Treatment	 Rate	 Kochia Control

(product/a)
	

(%)

Milestone	 10 oz	 67 a'
Milestone	 20 oz	 100 a
Milestone	 10 oz	 100 a
+ Oust	 3 oz
Milestone	 10 oz	 100 a
+ Karmex	 8 lb
Oust	 3 oz	 100 a
+ Karmex	 8 lb
Oust	 3 oz	 99 a
+ Krovar I	 6 lb
Oust	 3 oz	 55 a
+ Velpar	 21b
Krovar I	 81b

	
100 a

Untreated
	

0 b

'Means separation with Student-Newman-Keuls P50.05.

Table 2. Herbicides applied to the Jefferson County, OR landfill on March 6, 1998 and
evaluated for control of roadside weeds on June 30, 1998. 

Weed Control

	

Rabbit	 Diffuse
Treatment	 Rate	 Alfalfa brush	 knapweed	 Crested wheat

product/a 	 number of plants per plot	

Milestone	 10 oz	 0.3	 0.7	 0 b'	 0 b
Milestone	 20 oz	 0.7	 1.3
Milestone	 10 oz	 1.3	 0	 0.3 b	 0.7 b
+ Oust	 3 oz
Milestone	 10 oz	 1.3	 1.7	 0 b	 0 b
+ Karmex	 8 lb
Oust	 3 oz	 2.0	 0	 0 b	 0 b
+ Karmex	 81b
Oust	 3 oz	 0	 0	 0 b	 0 b
+ Krovar I	 61b
Oust	 3 oz	 3.3	 0	 0 b	 0 b
+ Velpar	 2 lb
Krovar I	 8 lb	 0	 0	 0 b	 0 b
Untreated	 8.7	 1.0	 1.3 a	 10.0 a

n.s.	 n.s.
'Means separation with Student-Newman-Keuls P�0.05.
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Table 3. Herbicides applied to Jefferson County, OR landfill on November 6, 1997 and
evaluated for control of roadside weeds on February 19, 1999. 

Weed Control 
Treatment	 Rate	 Little bur	 Kochia 

product/a

Milestone	 10 oz	 84 al	99 a
Milestone	 20 oz	 98 a	 100 a
Milestone	 10 oz	 82 a	 95 a
+ Oust	 3 oz
Milestone	 10 oz	 82 a	 95 a
+ Karmex	 81b
Oust	 3 oz	 65 a	 99 a
+ Karmex	 81b
Oust	 3 oz	 63 a	 93 a
+ Krovar I	 6 lb
Oust	 3 oz	 58 a	 43 b
+ Velpar	 2 lb
Krovar I	 8 lb	 53 a	 100 a
Untreated	 0 b	 0 c

'Means separation with Student-Newman-Keuls P �0.05.

Table 4. Herbicides applied to the Jefferson County, OR landfill on March 6, 1998 and
evaluated for control of roadside weeds on February 19, 1999. 

Weed Control 
Treatment	 Rate	 Little bur	 Kochia 

product/a

Milestone	 10 oz
Milestone	 20 oz
Milestone	 10 oz
+ Oust	 3 oz
Milestone	 10 oz
+ Karmex	 8 lb
Oust	 3 oz
+ Karmex	 81b
Oust	 3 oz
+ Krovar I	 6 lb
Oust	 3 oz
+ Velpar	 2 lb
Krovar I	 81b
Untreated

98 a'
100 a
100 a

100 a

74 a

82 a

77 a

81 a
0 b

99 a
100 a
99 a

100 a

97 a

100 a

99 a

99 a
0 b

'Means separation with Student-Newman-Keuls P �.0.05.
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Table 5. Herbicides applied to the Jefferson County, OR landfill on November 6, 1997
and evaluated for control of roadside weeds May 19, 1999. 

Weed Control 
Treatment	 Rate	 Chickweed	 Grass	 Kochia	 Mustard

product/a

Milestone	 10 oz	 33 ab'	 99 a	 100 a	 33 ab
Milestone	 20 oz	 100 a	 100 a	 100 a	 98 a
Milestone	 10 oz	 87 a	 100 a	 97 a	 87 a
+Oust	 3 oz
Milestone	 10 oz	 50 ab	 99 a	 99 a	 67 a
+Karmex	 8 lb
Oust	 3 oz	 100 a	 96 a	 88 b	 97 a
+Karmex	 8 lb
Oust	 3 oz	 100 a	 97 a	 96 a	 100 a
+Krovar I	 6 lb
Oust	 3 oz	 100 a	 80 b	 0 c	 100 a
+Velpar	 2 lb
Krovar I	 8 lb	 100 a	 99 a	 99 a	 100 a
Untreated	 0 b	 0 c	 0 c	 0 b

'Means separation with Student-Newman-Keuls P �0.05.

Table 6. Herbicides applied to the Jefferson County, OR landfill on March 6, 1998 and
evaluated for control of roadside weeds May 19, 1999. 

Weed Control
Treatment	 Rate	 Grass	 Kochia

product/a

Milestone	 10 oz	 100 a1	100 a
Milestone	 20 oz	 100 a	 100 a
Milestone	 10 oz	 100 a	 99.3 a
+Oust	 3 oz
Milestone	 10 oz	 100 a	 100 a
+Karmex	 8 lb
Oust	 3 oz	 99 b	 95
+Karmex	 8 lb
Oust	 3 oz	 100 a	 100 a
+Krovar I	 6 lb
Oust	 3 oz	 100 a	 97 a
+Velpar	 2 lb
Krovar I	 8 lb	 100 a	 100 a
Untreated	 0 c	 0 b
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'Means separation with Student-Newman-Keuls P�0.05.
Table 7. Herbicides applied to the Jefferson County, OR landfill on November 6, 1997
and March 6, 1998 and evaluated for control of roadside weeds on August 31, 1999.

Kochia Control 
Treatment
	

Rate	 November 6,	 1997	 March 6,	 1998
product/a

Milestone	 10 oz	 80 a'	 98 a
Milestone	 20 oz	 100 a	 100 a
Milestone	 10 oz	 78 a	 96 a
+Oust	 3 oz
Milestone	 10 oz	 78 a	 98 a
+Karmex	 8 lb
Oust	 3 oz	 65 a	 57 b
+Karmex	 8 lb
Oust	 3 oz	 99 a	 99 a
+Krovar I	 6 lb
Oust	 3 oz	 30 b	 91 a
+Velpar	 2 lb
Krovar I	 81b	 96 a	 99 a
Untreated	 0 c	 0 c

'Means separation with Student-Newman-Keuls P.�0.05.
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POSTHARVEST TREATMENTS TO SUPPRESS SILVER SCURF
ON STORED POTATOES

Steven R. James

Abstract

Fungicide treatments were applied to 'Russet Norkotah' (Solanum tuberosum) tubers prior to
placement in a commercial storage in 1997. Samples were stored for eight months and then rated
for silver scurf (Helminthosporium solani) development. The experiment was repeated in 1998-
99. Silver scurf lesions were observed on nearly one-half of the tubers sampled prior to
placement in storage After the storage period, 99 percent of the untreated tubers had silver scurf
lesions. The potassium sorbate and Maxim treatments had the lowest percentage of silver scurf-
free tubers, but all fungicide treatments produced a larger percentage of lesion-free tubers than
the untreated post-storage check treatment. All fungicide treatments, except Mertect,
significantly reduced the average tuber surface area covered by silver scurf lesions as compared
to the untreated post-storage control.

Introduction

Silver scurf is a disease of potatoes caused by the fungus Helminthosporium solani. It causes
blemishes and lesions on the skin of the tuber that reduce tuber quality and marketability.
Packing houses report increased sorting costs, increased inspection time, and rejected lots at
destinations. Processors have difficulty peeling the skin off tubers when symptoms become
excessive.

Silver scurf infection can occur in the field or in storage. Primary infection occurs in the field
while tubers are attached to the stolons, from spores that have survived either in the soil or on the
surface of seed tubers. Secondary infection occurs during harvest and piling operations or from
spores moving about in the storage environment (Frazier et al., 1998).

Silver scurf spores can remain viable for extended periods of time on structural materials such as
wood and polyurethane. There is evidence that the fungus can live for over nine months in the
soil of the storage floor, particularly when the soil contains decaying tubers or other organic
matter (Shetty et al., 1997).

Once the tubers are placed in storage, free moisture can increase sporulation and secondary
spread of the disease. Free moisture forms inside storages when condensation occurs on ceilings
and walls because of poor insulation or improper management of humidity and ventilating
systems. Silver scurf pockets often appear in the warmest areas of the pile and also near the
bottom vents where moisture tends to accumulate (Frazier et al., 1998).

Treating tubers with a fungicide prior to placing them in storage is one strategy to control the
development and spread of silver scurf. Postharvest tuber treatments are only one part of an
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integrated program to control the disease. This study was designed to evaluate several
postharvest treatments to control silver scurf in storage.

Materials and Methods

1997-98 Experiment. A commercial lot of 'Russet Norkotah' potatoes was identified in a
Madras, Oregon field with the potential for silver scurf infection based on field history. Tubers
(6-12 oz) for the study were randomly selected on October 3, 1997 from the conveyor belt
moving the potatoes from the truck to the storage. A sample of 50 tubers was collected, removed
from the storage and checked for the presence of silver scurf by the moist bag method described
below. One hundred tubers were immersed in a solution made by combining 1.9 oz of Dithane
ST (mancozeb) in three gallons of water; another set of 100 tubers was dipped in a 0.2 M
solution of potassium sorbate (C 611702K); and a third set of 100 tubers was dipped into a 0.2 M
solution of calcium propionate (C 3HSO2-Y2Ca). Maxim Potato Seed Protectant (fludioxonil) was
applied to a fourth set of 100 tubers at a rate of 0.5 lb product per 100 lb potatoes. The fifth set
of 100 tubers was sprayed with Mertect 340-F (thiabendazole) as they tumbled through the piler
unit at a labeled rate of 0.42 fl oz of product per ton of potatoes. A sixth set of 100 tubers was
left untreated. After the fungicide treatments were applied, the tubers were allowed to air dry.
The untreated check tubers and the treated tubers for each treatment were placed into mesh bags
of twenty tubers each. The mesh bags were placed onto the face of the pile about four feet above
the floor of the storage and buried with potatoes. The samples were stored at 42°F until they
were removed from storage on June 2, 1998. Tubers from each mesh bag were placed in plastic
bags, moistened, and placed in a dark room at 70°F to cause the silver scurf lesions to sporulate.
After a month, tubers were removed from the plastic bags. Each tuber was scored for the
presence of silver scurf, and the tuber area covered by lesions was rated visually.

1998-99 Experiment. Methods were similar to the 1997-98 experiment except as follows. The
tubers were selected, treated, bagged and placed into the storage pile on October 2, 1998. One
hundred tubers were collected for each treatment, including the pre-storage untreated check.
Samples were removed from storage on May 11, 1999.

Results and Discussion

Silver scurf lesions were observed on nearly one-half of the tubers sampled prior to placement in
storage (Table 1). These tubers apparently were infected in the field or during harvest and
trucking operations. After the storage period, 99 percent of the untreated tubers had silver scurf
lesions and evidently were infected by spores moving with the circulating air in the storage. The
percent of tubers infected with silver scurf after treatment with Mertect was not significantly
reduced as compared with the untreated post-storage check. Potassium sorbate prevented the
secondary infection occurring in storage as the percentage of tubers with silver scurf lesions was
not significantly different from the pre-storage check treatment. More tubers treated with Maxim
were observed with silver scurf lesions than potassium sorbate in 1997-98. The trend was
reversed in 1998-99. Calcium propionate and Dithane ST were less effective than potassium
sorbate in preventing secondary lesion development.
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Mertect has been commonly applied for a number of years to control Fusarium dry rot in many
commercial storages. Apparently, it controlled silver scurf as well. However, it has been noted
that H solani has recently developed resistance to Mertect (Merida and Loria, 1990). This study
suggests that local H solani populations also have developed some degree of resistance to
Mertect, as most of the Mertect-treated tubers developed silver scurf lesions.

All fungicide treatments, except Mertect, significantly reduced the average tuber surface area
covered by silver scurf lesions as compared to the untreated post-storage control (Table 1). The
average tuber surface area covered with silver scurf lesions was significantly lower with
potassium sorbate treated tubers than with any of the other treatments in the 1997-98 experiment.
In the 1998-99 experiment, the area covered by silver scurf lesions was similar for the potassium
sorbate and Maxim treated tubers. Similar results have been observed in in vitro and greenhouse
experiments (Olivier et. al., 1998).

Calcium propionate and potassium sorbate are fungicides commonly used in food products.
Dithane ST was registered in 1997 for post-harvest treatment of seed potatoes only. Mertect is
currently registered as a postharvest treatment. Maxim is not currently registered for this type of
application.

Table 1. Post-harvest tuber treatments to control silver scurf, Madras, 1997-98 and 1998-99.
% of Tubers with

Silver Scurf Lesions
% of Skin Surface Covered

by Silver Scurf Lesions
Treatment 1997-98 1998-99 1997-98 1998-99

Untreated Pre-storage 48 48 6.5 6.1
Potassium Sorbate 47 51 4.8 4.0
Maxim 68 42 9.6 4.6
Calcium Propionate 79 80 13.6 9.7
Dithane ST 78 82 13.2 11.8
Mertect 93 90 16.4 25.4
Untreated Post-storage 99 99 22.8 25.4

LSD 5% 18 14 4.8 7.6
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FIELD PERFORMANCE OF RUSSET NORKOTAH CLONAL SELECTIONS

Steven R. James, Dan Hane and Kenneth A. Rykbost

Abstract

Experiments to evaluate Russet Norkotah clonal or line selections were planted at Powell Butte,
Klamath Falls and Hermiston, Oregon in 1998 and at Powell Butte and Hermiston in 1999. In
both 1998 and 1999 at Hermiston, greater total yields and US No. 1 yields were observed for the
Norkotah clones as compared to the original Norkotah. Yields of the Norkotah clonal selections
were similar to the original Norkotah at Powell Butte in 1998. However, the Norkotah clones
outyielded the original in the 1999 trial. The Norkotah clones yielded less than the original
Norkotah in the short-season 1998 Klamath Falls trial. The clonal selections had larger vines
and matured later than the original Norkotah. The tuber size of the clonal selections was
significantly greater than Norkotah in the 1999 experiment at Powell Butte. Tubers also tended
to be a little rougher than the traditional Norkotah.

Introduction

Russet Norkotah is one of the most important fresh market potato varieties in the Pacific
Northwest. Consumers have preferred its uniform shape, attractive russet skin and freedom from
internal problems. However, Russet Norkotah is difficult to produce because it is sensitive to
environmental stress and infection by a number of pathogens.

Russet Norkotah clonal selections have been developed by selecting plants in the field that
exhibit resistance to early death and environmental stresses. These clonal selections usually have
more vigorous vines that remain alive for a longer period of time than the traditional Russet
Norkotah. Yields of the clonal selection are usually higher than observed for the traditional
Norkotah and tubers are often larger and rougher.

Materials and Methods

Experiments to evaluate Russet Norkotah clonal or line selections were planted at Powell Butte,
Klamath Falls and Hermiston, Oregon in 1998 and at Powell Butte and Hermiston in 1999. All
experimental designs were completely randomized blocks with four replications and the trials
were sprinkler irrigated. Seed was hand cut to 1.5 to 2.0 ounces and treated with Tops MZ or
Maxim. The Hermiston experiment was planted on April 8, 1998 with 30 seed pieces spaced
9.25 inches apart in single rows. Plots were fertilized with 250 lb/a of nitrogen, 80 lb/a of P205,
150 lb/a of K20 and 40 lb/a of sulfur. Vines were killed on July 29, 1998 and harvested on
August 14, 1998. The Klamath Falls experiment was planted on June 8, 1998 with 30 seed
pieces spaced 8.7 inches apart in single rows. Plots were fertilized with 160 lb/a of nitrogen, 80
lb/a of P2O5, 80 lb/a of K2O and 40 lb/a of sulfur. Vines were killed on September 19, 1998 and
harvested on October 5, 1998. The 1998 Powell Butte experiment was planted on June 4, 1998
with 27 seed pieces spaced 9 inches apart in single rows. Plots were fertilized with 210 lb/a of
nitrogen, 165 lb/a of P2O5, 165 lb/a of K2O and 66 lb/a of sulfur. Vines were killed on
September 22 and harvested on October 20-21.
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The 1999 Hermiston trial was planted on March 25, vine-killed on July 29 and harvested on
August 16. Other procedures were similar to the 1998 trial. The 1999 Powell Butte experiment
was planted on May 25 with 27 seed pieces spaced 9 inches apart in single rows. Plots were
fertilized with 204 lb/a of nitrogen, 138 lb/a of P 205, 135 lb/a of K20 and 66 lb/a of sulfur.
Vines were killed on September 13 and harvested on October 14.

Plots were dug with a one-row digger/bagger at Hermiston and Klamath Falls and hand picked at
Powell Butte. Tubers from each plot were graded to USDA standards. Samples were obtained
for internal defect evaluations and specific gravity calculations.

Results

The yield performance of the original Norkotah and the Norkotah clonal selections are shown in
Tables 1-5. Yields of the Norkotah clonal selections were similar to the original Norkotah at
Powell Butte in 1998. However, the Norkotah clones outyielded the original in the 1999 trial.
The 1998 trial was planted late because of excessive soil moisture due to rain, so the shorter
growing season may have adversely affected yields of the clonal selections (Tables 1 and 4).

In both 1998 and 1999 at Hermiston, greater total yields and US No. 1 yields were observed for
the Norkotah clones as compared to the original Norkotah (Tables 3 and 5). The yield increases
were due to an increase in the yield of tubers over 12 ounces.

The 1998 growing season at Klamath Falls was also shorter than normal due to the inability to
cultivate and plant fields because of excessive rainfall. The Norkotah clones yielded less than
the original Norkotah in that trial (Table 2). The original Norkotah yielded a higher percentage
of US No. 1 tubers than the clonal selections.

These data suggest that the Norkotah clones require a longer growing season than the original
Norkotah to produce maximum yields. The clonal selections consistently produced higher yields
than the original Norkotah at the long-season Hermiston site both years the study was conducted.
The original Norkotah performed better than the clonal selections in the very short season trials
conducted at Powell Butte and Klamath Falls in 1998.

Table 6 highlights plant and tuber characteristics. The clonal selections had larger vines and
matured later than the original variety. Tuber uniformity varied among the clones, but was
generally poorer than Norkotah. Colorado Selection 3 and Texas Selection 278 had the poorest
tuber uniformity among the clones tested. Eye depth and growth cracks observed in the clonal
selections did not vary from the original.

Specific gravity was similar among all the clones (Table 7). The tuber size of the clonal
selections was significantly greater than Norkotah in the 1999 experiment at Powell Butte.
Tubers also tended to be a little rougher than the traditional Norkotah. Some hollow heart was
observed in Colorado Selection 3 and Texas selection 278. Ocassional hollow heart has also
been noted in previous trials (Rykbost, 1999).
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Table 1. Yield performance of Russet Norkotah clones at Powell Butte, OR, 1998.
Yield US No. 1's--cwt/a	 Percent	 Yield--cwt/a

Selection	 4-12 oz	 > 12 oz	 Total	 No l's	 < 4 oz	 Culls	 Total

Norkotah	 138	 145	 283	 75	 28	 62	 375
CORN-3	 242	 45	 287	 75	 69	 24	 382
CORN-8	 213	 25	 238	 73	 65	 20	 327
TXNS 112	 89	 77	 165	 58	 32	 84	 284
TXNS 223	 108	 110	 218	 70	 25	 66	 311
TXNS 278
CORN=Colorado Russet Norkotah; TXNS=Texas Norkotah Selection

Table 2. Yield performance of Russet Norkotah clones at Klamath Falls, OR, 1998. 
Yield US No.	 l's--cwt/a	 Percent 	 Yield--cwt/a 

Selection	 4-12 oz	 > 12 oz	 Total	 No l's	 < 4 oz	 Culls	 Total 

Norkotah	 213	 170	 382	 83	 25	 24	 463
CORN-3	 202	 78	 280	 78	 31	 14	 357
CORN-8	 176	 93	 268	 74	 21	 22	 360
TXNS 112	 175	 137	 312	 77	 24	 29	 403
TXNS 223	 184	 130	 314	 78	 22	 29	 405
TXNS 278
CORN=Colorado Russet Norkotah; TXNS=Texas Norkotah Selection

Table 3. Yield performance of Russet Norkotah clones at Hermiston, OR, 1998. 
Yield US No. l's--cwt/a	 Percent 	 Yield--cwt/a 

Selection	 4-12 oz	 > 12 oz	 Total	 No l's	 < 4 oz	 Culls	 Total

Norkotah	 337	 4	 341	 83	 63	 5	 413
CORN-3	 333	 198	 531	 93	 27	 9	 573
CORN-8	 351	 114	 465	 89	 40	 11	 522
TXNS 112	 346	 129	 475	 88	 49	 8	 537
TXNS 223	 419	 101	 521	 88	 41	 14	 590
TXNS 278
CORN=Colorado Russet Norkotah; TXNS=Texas Norkotah Selection
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Table 4. Yield performance of Russet Norkotah clones at Powell Butte, OR, 1999.
Yield US No. l's--cwt/a Percent Yield--cwt/a

Selection 4-12 oz > 12 oz Total No l's < 4 oz Culls Total

Norkotah 144 55 199 70 35 51 285
CORN-3 134 119 252 76 31 49 332
CORN-8 156 105 261 80 23 43 328
TXNS 112 156 107 263 77 36 41 341
TXNS 223 140 115 255 78 23 49 326
TXNS 278 138 129 267 70 24 39 332

LSD 5% NS 28 47 NS NS 39
CORN=Colorado Russet Norkotah; TXNS=Texas Norkotah Selection

Table 5. Yield performance of Russet Norkotah clones at Hermiston, OR, 1999.
Yield US No. l's--cwt/a Percent Yield--cwt/a

Selection 4-12 oz > 12 oz Total No l's < 4 oz Culls Total

Norkotah 294 39 332 77 68 17 433
CORN-3 294 214 509 91 25 8 560
CORN-8 294 125 420 87 32 12 484
TXNS 112 284 126 410 85 46 11 480
TXNS 223 322 123 445 91 31 8 488
TXNS 278 325 132 456 91 30 6 504

LSD 5% 58 38 64 8 20 22 74
CORN=Colorado Russet Norkotah; TXNS=Texas Norkotah Selection

Table 6. Vine and tuber characteristics for Russet Norkotah clones planted at Powell Butte,
OR, 1999.

Selection
Vine	 Vine
Size /	Maturity2

Tuber
Uniformity3

Eye
Depth4

Growth	 Shatter
Cracks5	Bruises

Norkotah
CORN-3
CORN-8
TXNS 112
TXNS 223
TXNS 278

	

4.0	 2.0

	

2.5	 3.0

	

3.0	 2.5

	

2.5	 3.0

	

3.0	 2.5

	

2.0	 3.0

	

3.5
	

4.8
	

4.8

	

3.4
	

4.5
	

4.5

	

3.6
	

5.0
	

4.3

	

3.5
	

4.8
	

5.0

	

3.3
	

5.0
	

4.0

	

3.4
	

4.8
	

4.8

3.5
2.4
3.2
3.0
3.2
2.8

LSD 5% 
1	 1-5 scale;
2	 1-5 scale;
3	 1-5 scale;
4	 1-5 scale;
5	 1-5 scale;

0.7
1=large vine, 5=small vine
1=early maturing, 5=late maturing
1=poor uniformity, 5=excellent uniformity
1=deep eyes, 5=shallow eyes
1=severe, 5=none

NS NS 0.9
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Table 7. Specific gravity, tuber size and tuber internal defects for Russet Norkotah clones
planted at Powell Butte, OR, 1999.

Specific	 Tuber	 Length/Width Hollow	 Brown
Selection	 Gravity	 Size (oz)	 Ratio	 Heart (%) Center (%)	 IBS (%)

Norkotah
CORN-3
CORN-8
TXNS 112
TXNS 223
TXNS 278

1.075
1.074
1.076
1.073
1.076
1.075

6.74
8.39
8.81
7.63
8.39
8.54

1.74
1.76
1.82
1.77
1.77
1.72

0	 3
0	 3
5	 3
0	 0
0	 5
3	 3

0
0
0
0
0

LSD 5%	 0.003	 1.02	 NS
	

NS	 NS
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CONTROLLING EARLY BLIGHT ON RUSSET NORKOTAH POTATOES

Steven R. James

Abstract

An experiment to evaluate the efficacy of the broad spectrum fungicide Quadris alternated
with chlorothalonil on early blight was planted at the Powell Butte site of Central Oregon
Agricultural Research Center on May 25, 1999. All of the fungicide treatments reduced the
percent of the leaf area infected with early blight lesions as compared with the untreated
check. The treatments that received the higher rate of Quadris (0.2 lb ai/a) had a lower
percentage of leaf area infected with early blight than the plots treated with the lower rate of
Quadris (0.1 lb ai/a), although this trend was not statistically significant. No statistically
significant differences in yield were observed among the fungicide treatments.

Introduction

Early blight (Alternaria solani) is one of the most common annually occurring foliar diseases
of potatoes in central Oregon. Early blight is most severe under alternately wet and dry
conditions; consequently, the problem is observed frequently in sprinkler irrigated potato
growing regions. If not controlled, it can reduce both tuber yield and quality in some
cultivars, particularly Russet Norkotah and Shepody (Douglas and Gamer, 1974; James,
1991).

New fungicide formulations and chemistry are being developed continually for the control of
various foliar diseases on potatoes. Quadris (azoxystrobin), a broad-spectrum fungicide
developed by Zeneca Ag Products, is the first of a new class of pesticidal compounds called
B-methoxyacrylates, which are derived from naturally occurring strobilurins. The active
portion of the azoxystrobin molecule was originally discovered in a mushroom (Strobilurus
tenacellus) and was enhanced to make it stable in sunlight and to provide some degree of
systemic activity. The chemistry works by inhibiting fungal mitochondrial respiration.

This study was designed to evaluate the efficacy of Quadris application rates alternated with
chlorothalonil on the development of early blight on Russet Norkotah potatoes.

Materials and Methods

An experiment to evaluate the efficacy of the broad spectrum fungicide Quadris alternated
with chlorothalonil (Bravo Weather Stik) on early blight was planted at the Powell Butte site
of Central Oregon Agricultural Research Center on May 25, 1999. The experiment was
planted with the cultivar Russet Norkotah and arranged in a randomized block design with
four replications. Individual plots were 21 ft long by 9 ft wide (three rows) and were
bordered on each end with the potato cultivar 'All Blue'. Each of the three rows in a plot
contained 24 seed pieces, spaced nine inches apart. The experiment was fertilized,
cultivated, sprinkler irrigated, and managed according to practices commonly used in central
Oregon.
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The following treatments were included in the study:

1) Quadris 0.1 lb a.i. per acre alternated with Bravo 1.13 lb ai per acre
2) Quadris 0.2 lb a.i. per acre alternated with Bravo 1.13 lb ai per acre
3) Bravo 1.13 lb a.i. per acre alternated with Quadris 0.1 lb ai per acre
4) Bravo 1.13 lb a.i. per acre alternated with Quadris 0.2 lb ai per acre
5) Dithane F-45 1.5 lb a.i. per acre
6) Untreated Check

The Quadris, Bravo and Dithane treatments were initially applied on July 26 at 75 percent
row closure and continued every two weeks for the remainder of the growing season (August
9, August 23). Applications were made using a carbon dioxide-powered backpack sprayer
delivering 30 gallons per acre at 32 psi with Teejet 8003 flat fan nozzles. Early blight was
allowed to develop naturally during the course of the growing season. Each plant in the
center plot row was rated for the percentage of the leaf area covered by early blight lesions
using the Manual of Assessment Keys for Plant Diseases (James, 1971). Early blight
observations commenced August 2 and continued weekly through August 30.

Vines were sprayed with Diquat on September 13 and September 20, 1999, and a 15-foot
section from the middle row of each plot was harvested October 14, 1999. Plots were graded
into four size and three grade categories. The total number of tubers per plot was determined
and used to calculate the average tuber size.

Results

Early blight was first observed on the plants in the study area during the second week of
August, 1999. The disease was observed in all treatments on the August 9, 1999 observation
date (Table 1). Early blight progressed slowly during the first two weeks of August, but
rapidly spread later in the month, especially in the untreated check plots. All of the fungicide
treatments reduced the percent of the leaf area infected with early blight lesions as compared
to the untreated check. That effect was statistically significant at the August 23 and August
30 evaluation dates (Tables 1 and 2). It was impossible to score the plots for early blight
infection after August 30 because of natural vine maturity and senescence.

There were no differences in percent leaf area infected between the treatments that began
with Quadris versus those that began with Bravo. The treatments that received the higher
rate of Quadris had less leaf area infected with early blight than the plots treated with the
lower rate of Quadris, although this trend was not statistically significant.

Table 3 summarizes the percentage of plants with any early blight lesions. By August 30,
100 percent of the plants in the check treatment were infected with early blight. At that date,
significantly fewer fungicide treated plants were infected than the untreated plants.
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Fungicide effects on yield and tuber size of Russet Norkotah potatoes are summarized in
Table 4. No statistically significant differences in yield were observed among the fungicide
treatments.

Table 1. Fungicide effects on the total leaf area infected with early blight in Russet
Norkotah potatoes, Powell Butte, Oregon, 1999.

Total Leaf Area Infected with Early Blight (%) 
Treatment	 Rate (lb ai/A)	 Aug. 2 Aug. 9 Aug. 16 Aug. 23 Aug. 30

Quadris/Bravo	 0.1/1.13	 0.00	 0.20	 0.64	 3.86	 6.22
Quadris/Bravo	 0.2/1.13	 0.00	 0.01	 0.22	 2.22	 4.82
Bravo/Quadris	 1.13/0.1	 0.00	 0.03	 0.47	 3.43	 5.74
Bravo/Quadris	 1.13/0.2	 0.00	 0.20	 0.88	 2.03	 4.40
Dithane	 1.5	 0.00	 0.03	 0.28	 2.02	 5.72
Check	 0.00	 0.38	 1.58	 9.35	 32.64

LSD 5%	 NS	 NS	 NS	 4.14	 9.59

Table 2. Fungicide effects on the area under the disease progress curve (AUDPC) of early
blight in Russet Norkotah potatoes, Powell Butte, Oregon, 1999.

AUDPC
Treatment	 Rate (lb ai/A)	 Aug. 9 Aug. 16 Aug. 23 Aug. 30 Total

Quadris/Bravo	 0.1/1.13	 0.69	 1.55	 11.29	 8.25	 21.78
Quadris/Bravo	 0.2/1.13	 0.05	 0.72	 7.02	 9.08	 16.87
Bravo/Quadris	 1.13/0.1	 0.09	 1.57	 10.35	 8.07	 20.08
Bravo/Quadris	 1.13/0.2	 0.69	 2.38	 4.04	 8.31	 15.42
Dithane	 1.5	 0.09	 0.89	 6.08	 12.96	 20.03
Check	 1.32	 4.23	 27.18	 81.51	 114.24

LSD 5%	 NS	 NS	 13.04	 21.70	 33.56

Table 3. Fungicide effects on the percent of plants with early blight lesions in Russet
Norkotah potatoes, Powell Butte, Oregon, 1999.

Plants with Early Blight Lesions (%)
Treatment	 Rate (lb ai/A)	 Aug. 2 Aug. 9 Aug. 16 Aug. 23 Aug. 30

Quadris/Bravo 0.1/1.13 0.0 6.9 18.1 65.3 73.6
Quadris/Bravo 0.2/1.13 0.0 1.4 5.6 51.4 69.5
Bravo/Quadris 1.13/0.1 0.0 2.8 15.3 58.3 69.4
Bravo/Quadris 1.13/0.2 0.0 5.5 20.8 56.9 80.6
Dithane 1.5 0.0 2.8 9.7 56.9 88.9
Check 0.0 12.5 44.4 97.2 100.0

LSD 5% NS NS 17.7 21.1 10.4
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Table 4.	 Fungicide treatment effects on yield and tuber size of Russet Norkotah potatoes,
Powell Butte, OR, 1999.

Treatment
Yield (cwt/a) Tuber

Total Ones Undersize Culls Size (oz)

Quadris/Bravo 318 251 39 24 7.5
Quadris/Bravo 362 299 33 25 8.7
Bravo/Quadris 337 277 38 22 7.5
Bravo/Quadris 334 287 37 10 7.1
Dithane 350 308 30 12 7.6
Check 332 276 43 13 6.6

LSD 5% NS NS NS NS NS

Literature Cited

Douglas, Dexter R. and Jay G. Garner. 1974. Control of Early Blight of Potato in Eastern
and Southeastern Idaho. University of Idaho Current Information Series No. 239.

James, Clive. 1971. A Manual of Assessment Keys for Plant Diseases. Canada Department
of Agriculture Publication No. 1458.

James, Steven R. 1991. Early Blight--A Management Guide. Potato Patches. Volume 2,
Number 5.

Acknowledgments

This study was supported in part by a grant from Zeneca Ag Products.

33



FUNGICIDAL AND BIOLOGICAL CONTROL OF GARLIC WHITE ROT, 1998-99'

Fred Crowe and Robin Parks

Fungicides and biological control agents were screened for control of garlic white rot in
1998-99. Previously, fungicides at best provided modest control, which was insufficient to
keep soil populations of the pathogen from increasing. But with new fungicides available, a
field trial was located in a naturally and highly infested local field. Nearly all products were
applied either as seed treatments or were sprayed into the planting furrow at seeding. Plots
were 20 ft bed sections planted and managed as per industry standards, with four replications
per treatment. Except as noted, none of the fungicides are registered for control of this disease
in the U.S., although Folicur recently became labeled for use in some foreign countries.

Results appear in Table 1. For some less-effective treatments, up to 10 % pre-
emergence loss from white rot was obscured by freezing damage (data not shown). All plant
loss between emergence and harvest resulted from white rot. By harvest, approx. 70 % of the
plants in untreated plots were dead or infected by white rot. Depending on rate of application,
difenoconizole (Dividend, Novartis) +/- fludioxonil (Maxim, Novartis) and tebuconizole
(Folicur, Bayer) seed treatments and Folicur in-furrow treatment each provided total control of
white rot. At lower rates, these products allowed some white rot to develop. DuPont
XMU752-16 provided excellent-but-less-than-perfect control at the one rate of application
tested. Benomyl (Benlate, DuPont) seed treatment and iprodione (Rovral, Rhone-Poulenc) in-
furrow application, each registered for control of white rot of garlic, failed to provide
substantial protection. Azoxystrobin (Quadris, Zeneca) provided only marginal control of
white rot at the one rate of in-furrow application used, and DuPont XKP48125 failed to provide
control. Of biological products, only LiquiComp/Ceres (bacterial mixture, Sierra Nevada
Resources) provided partial control, but we did not evaluate its effectiveness season-long as
had been recommended by the manufacturer. Limited application of Actigard (Novartis), a
material intended to elicit plant disease defenses when applied to foliage, provided partial
control and might prove useful in combination with other products.

Table 1. Efficacy of fungicides & biocontrol products for control of garlic white rot, 1998-99
Mean Number of Healthy Bulbs

Treatment	 Harvested as a % of Stands

(Dividend 3FS 1.0 oz + Maxim 4FS 0.08 oz)/100 lb seed 	 100 a
Folicur 3.6F 2.0 L/Ha In-Furrow 	 100 a
Folicur 3.6F 0.5 g ai/kg seed	 98 a
Dividend 3FS 1.0 oz/100 lb seed	 91 ab
Folicur 3.6F 1.0 L/Ha In-Furrow 	 90 ab
DuPont xmu752-16 25 fl oz/a In-Furrow	 82 abc
Dividend 3FS 0.5 oz/100 lb seed	 80 abcd
Actigard 50 WG 1.0 oz/a (foliar trt) 	 56 bcdef
Quadris 2.08 SC 0.5 oz ai/1000 row ft In-Furrow	 47 cdef
LiquiComp 8gpa + Ceres 4 gpa at planting, in season 	 46 cdef
Benlate 50 WP 16 oz/100 gal seed dip 	 36	 efg
DuPont XKP48125 24 floz/a In-Furrow	 34	 efg
Untreated	 33	 efg
Rovral 50 WP 4.3 lb/a In-Furrow 	 24	 fg
CFB (bacteria) 15 gpa In-Furrow 	 5 

x. Research supported by a grant from the Nevada Onion & Garlic Research Committee and the American
Dehydrated Onion and Garlic Association.
y. Means followed by the same letter are not significantly different at P<0.05 according to Fisher's protected least
significant different (LSD) test.
z. Treatment terminated after spring irrigations instead of continued as recommended.
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PRELIMINARY STUDIES ON CONTROL OF BLACK ROT (ALTERNARIA RADICINA)
OF SEED CARROTS

Fred Crowe and Robin Parks

Carrots may be attacked by both the highly seedborne fungi Alternaria dauci and A. radicina.
A. dauci primarily damages foliage in commercial fields, where it may spread epidemically. Rarely,
A. dauci may damage roots. A. radicina is of less concern as a foliage blight pathogen, but may
damage roots. A. radicina attacks the leaf stalk bases, and then the crown of the plant. Root lesions
develop at or near the crown, but may form lower on the roots.

A. radicina may survive several years in carrot debris and as spores in the soil. In central
Oregon carrot fields, 7-year crop rotations away from carrots and carrot relatives are sufficient to
eliminate A. radicina from soil. New infections likely occur from infected/infested seed, or from
spores and debris moving into new plantings from neighboring fields.

Root lesions form slowly, and are favored by prolonged cool temperature above freezing in
the fall, winter, and spring. Root lesions may be aggravated by root injuries. In most years, lesions
remain small and may not penetrate deep into the root. When the fungus is favored, lesions may be
large, penetrate deeply, and reduce root size and function during the spring and summer. Various
degrees of stunting, weakened plants, and crop loss may occur within a field.

As infection of leaves and crown likely occurs in the fall, preliminary investigation was
conducted to see if a fall/winter fungicide drench might provide control of lesion development during
the following spring. We did not determine effects on vigor and yield. Carrots were direct seeded in
August and fungicides were applied during mild weather on December 15, 1998. This was
somewhat later than originally planned. Products listed below were sprayed in a 4-in band directly
over the crown of the plants, using 50 gpa water and 40 psi. Plants were destructively sampled on
June 5, 1999 and rated for black rot symptoms. Presence of A. radicina was confirmed by culturing
in the laboratory.

Results are shown in Table 1. Black rot rating was mild if black lesions were less than 1/2 the
circumference of the root and less than 1 cm in length, and severe if larger (see photos).
Preliminarily, black rot incidence was reduced by a single, early winter application of fungicide.
Additional studies may investigate timing of application and efficacy of various products.

Table 1. Incidence and severity of black rot in June, 1999, of fall-seeded carrots following a single
fungicide application in December, 1998. 

Percentage Black Rot by Lesion Severity Catagoryx 
Treatment	 No lesions	 Mild Lesions	 Severe Lesions	 Mild or Severe 
Untreated	 24 b	 17 a	 59 a	 76 a
Rovral 2.0 lb/a	 68 a	 16 a	 16 c	 32 c
Quadris 12 oz/a	 53 c	 15 a	 32 b	 47 b 
x. Means followed by the same letter are not significantly different at P<0.05 according to Fisher's protected least
significant different (LSD) test.

No Black Rot
	

Mild Lesions	 Severe Lesions

35



EVALUATION OF SIMULATED HAIL DAMAGE TO
SEED CARROTS AND ONIONS IN CENTRAL OREGON, 1999

Marvin Butler and Neysa Farris

Abstract

This is the fourth year of a multi-year study to determine the effect of simulated hail
damage on yield of seed carrots and onions. Timing and severity of damage were
evaluated at the time of bee introduction with 33 percent and 67 percent damage, and at
bee removal with 33 percent and 67 percent damage. Late season damage caused greater
yield reductions than early season damage for both carrots and onions. For onions the
amount of damage had more influence than timing on seed yield, while on carrots the
timing of damage had more influence than the amount of damage on yield.

Introduction

Vegetable seed production is an integral part of agriculture in central Oregon. Crops for
the 1999 season included 3,000 acres of garlic, 2,000 acres of carrots, 200 acres of
onions, 100 acres of radishes, 450 acres of coriander, and 200 acres of Chinese brassicas
for a total acreage over 6,000. These high value crops are the backbone of profitable
agricultural production in the area.

Carrots are predominantly hybrid varieties grown in a single row per bed, with typically
4 rows of females and 2 rows of males with blank rows between. The primary (king)
umbel is the first to develop, followed by the secondary umbels, and then the tertiary
umbels. The primary umbel typically has the largest, most vigorous seed and which is
expected to account for 8-12 percent of production. Many carrot varieties continue to
produce additional heads throughout the growing season.

All onions grown during 1999 were hybrid varieties grown in double rows per bed,
generally in a 6-row female, 2-row male configuration with blank rows between. Seed
heads are generally 2-3 inches in diameter, and the plant has no way of producing
additional heads to compensate for ones that are damaged or destroyed.

Methods and Materials

This is the fourth year of a multiple year evaluation on the effect of simulated hail
damage to seed carrots and onions. The study was conducted in commercial fields with
plots place in the female rows. Plots were a single row x 10 ft for carrots and a single
row x 5 ft for onion and chosen from uniform portions of the row to reduce variability.
Treatments were replicated three times in a randomized complete block design.
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Variables evaluated in this study included timing and extent of damage. The five
treatments were an untreated check, early light damage (33%), early heavy damage
(67%), late light damage (33%), and late heavy damage (67%). Damage was inflicted
just prior to the introduction and following the removal of bees for crop pollination.
Treatments were applied to the carrots with a weed eater on July 16 and August 26.
Clippers were used on the onions to remove one third and two thirds of the heads on
July 13 and August 19.

Onions plots were harvested on September 1, and the carrots were harvest on September
8. Mature heads in each plot were harvested by hand, and allowed to dry in open
containers. In the untreated carrot plots, umbels were separated by position to determine
the percentage of seed from primary, secondary, and tertiary umbels. Samples were
processed at the seed-conditioning lab of the USDA-ARS National Forage Seed
Production Research Center in Corvallis, Oregon.

Results and Discussion

Heavy damage both early and late significantly reduced onion seed weight per head
(Table 1). Late damage reduced yields an additional 10 percent over early damage, while
heavy damage reduced yields by about 50 percent over light damage. From these data it
would appear that the amount of damage has more influence on yield of seed onions than
the timing of the damage.

Yields for seed carrots were significantly reduced by late treatments whether they were
light or heavy (Table 2). Heavy damage reduced yields by about 15 percent over light
damage, while late damage reduced yields by over 40 percent compared to early damage.
In carrots the timing of damage appears to have more influence on yield than the amount
of damage based on these data.

With 26 percent of the seed from the untreated plots separated from the heads, it is
difficult to determine with confidence the percent of seed attributable to the primary,
secondary and tertiary umbels (Table 3). However, these data indicate 4 percent of the
total seed comes from the primary, 33 percent from the secondary and 37 percent from
the tertiary. Similar contributions to seed yield are provided by the secondary and tertiary
umbels, with a smaller percentage appears to come from the primary umbels.

Percent germination for the 1999 season has not been completed. However, seed
germination appeared to be unaffected by simulated hail treatments for either carrots or
onions from previous year's data.
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Table 1. Effect of 33 and 67 percent simulated hail damage applied with hand clippers on
July 13 and August 19 on seed onions near Madras, Oregon, 1999. 

Seed weight per head	 Percent of untreated
(mg)	 (%)

Untreated	 1090 a
Early light	 1010 ab	 92
Early heavy	 440 be	 40
Late light	 880 abc	 81
Late heavy	 340 c	 31

Table 2. Effect of 33 and 67 percent simulated hail damage to seed carrots applied with a
weed eater July 16 and August 26 on seed carrots near Madras, Oregon, 1999. 

Seed weight	 Percent of untreated

(g)	 (%)
Untreated	 977 a
Early light	 962 a	 99
Early heavy	 817 a	 84
Late light	 569 b	 58
Late heavy	 404 b	 41

Table 3. Portion of seed yield in untreated plots attributable to primary, secondary, and
tertiary umbels near Madras, Oregon, 1999. 
Umbel	 Seed weight	 Percent of total

(g)	 (%)

Primary	 39	 4
Secondary	 33	 33
Tertiary	 365	 37
Loose seed	 252	 26
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EVALUATION OF SIMULATED HAIL DAMAGE TO
SEED CARROTS AND ONIONS IN CENTRAL OREGON, 1998

Marvin Butler and Neysa Farris

Abstract

This is the third year of a multi-year study to determine the effect of simulated hail
damage on yield of seed carrots and onions. Timing and severity of damage were
evaluated at the time of bee introduction with 33 percent and 67 percent damage, and at
bee removal with 33 percent and 67 percent damage. Late season damage caused greater
yield reductions than early season damage for both carrots and onions. For carrots 16
percent of the seed came from primary umbels, 60 percent from secondary umbels, and
24 percent from tertiary umbels. There were no differences in seed germination between
treatments for either carrots or onions.

Introduction

Vegetable seed production is an integral part of agriculture in central Oregon. Crops for
the 1998 season included 2,600 acres of garlic, 3,000 acres of carrots, 200 acres of
onions, 35 acres of radishes, 860 acres of coriander, and 250 acres of Chinese brassicas
for a total acreage over 7,000. These high value crops are the backbone of profitable
agricultural production in the area.

Carrots are predominantly hybrid varieties grown in a single row per bed, with typically 4
rows of females and 2 rows of males with blank rows between. The primary (king)
umbel is the first to develop, followed by the secondary umbels, and then the tertiary
umbels. The primary umbel typically has the largest, most vigorous seed and which is
expected to account for 8-12 percent of production. Many carrot varieties continue to
produce additional heads throughout the growing season.

All onions grown during 1998 were hybrid varieties grown in double rows per bed,
generally in a 6-row female, 2-row male configuration with blank rows between. Seed
heads are generally 2-3 inches in diameter, and the plant has no way of producing
additional heads to compensate for ones that are damaged or destroyed.

Methods and Materials

This is the third year of a multiple year evaluation on the effect of simulated hail damage
to seed carrots and onions. The study was conducted in commercial fields, and for the
first time plots were placed in the female rows. In the past the male rows have been used
so seed yield and grower income would not be reduced. Plots were a single row x 10 ft
for carrots and a single row x 5 ft for onion. Plots were reduced in length from previous
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years, but chosen from uniform portions of the row to reduce variability. Treatments
were replicated 3 times in a randomized complete block design.

Variables evaluated in this study included timing and extent of damage. Treatments were
applied with a weed eater held on edge to simulated hail damage from above. This was
done June 25 and August 11, 1998 just prior to and following the introduction and
removal of bees for crop pollination. The five treatments included an untreated check,
early light damage (33%), early heavy damage (67%), late light damage (33%), and late
heavy damage (67%).

Onions plots were harvested August 19, and the carrots were harvest August 20. Mature
heads in each plot were harvested by hand, and allowed to dry in open containers. In the
untreated carrot plots, umbels were separated by position to determine the percentage of
seed from primary, secondary, and tertiary umbels. Samples were thrashed and cleaned at
the seed-conditioning lab of the USDA-ARS National Forage Seed Production Research
Center in Corvallis, Oregon.

Results and Discussion

The effect of the simulated hail damage on seed yields for carrots is provided in Table 1.
Significantly higher yields were observed following early light (672 g) and early heavy
(621 g) damage compared to untreated (533 g) plots. In 1997 early light damage
produced 774 g of cleaned seed compared to 678 g for the untreated, while yields were
reduced to 596 g for early heavy damage. This increase in seed yields from light damage
at the time of bee introduction was not supported by the 1996 data. Umbel damage
following bee removal significantly reduced seed yield to 341 g for light damage, and
another significant drop to 167 g for heavy damage.

For 1998 there were no statistically significant differences between simulated hail
damage treatments on seed onions. However, there was a strong trend with untreated
plots producing 860 mg of seed per head compared to 730 mg for early light damage and
520 mg for early heavy damage. Late light damage (700 mg) was similar to early light
damage (730 mg), while late heavy damage (320 mg) yielded only about a third of the
seed from untreated plots (860 mg).

The amount of carrot seed from primary, secondary and tertiary umbels is provided in
Table 3. Primary umbels produced 16 percent of the seed, secondary umbels produced 60
percent, and tertiary umbels produced 24 percent. If the stage of development is known
when hail damage occurs, having determined the percent of total yield contributed by
each order of umbel could be an important indicator of yield loss.

Seed germination percentages were unaffected by simulated hail treatments for both
carrots and onions. This is supported by data from the previous two seasons.
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Table 1. Effect of 33 and 67 percent simulated hail damage to seed carrots applied with a
weed eater June 25 and August 11 on seed carrots near Madras, Oregon, 1998. 

Treatment Clean seed weight Percent of untreated Germination
(g) (%) (%)

Untreated 533	 b 87
Early Light 672	 a 126 90
Early Heavy 621	 a 117 78
Late Light. 341	 c 64 89
Late Heavy 167	 d 31 69

ns

Table 2. Effect of 33 and 67 percent simulated hail damage to seed onions applied by
hand June 25 and August 11 on seed onions near Madras, Oregon, 1998. 

Treatment Seed weight per head Percent of untreated Germination
(mg) (%) (%)

Untreated 860 91
Early Light 730 85 93
Early Heavy 520 60 92
Late Light 700 81 90
Late Heavy 320

ns
37 89

ns

Table 3. Portion of seed yield in untreated plots attributable to primary, secondary, and
tertiary umbels near Madras, Oregon, 1998.

Umbel
	

Seed weight	 Percent of total 

(g)	 (%)

Primary	 84 c	 16
Secondary	 318 a	 60
Tertiary	 131 b	 24
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VERTICILLIUM DAHLIAE PATHOGENICITY TESTS ON MINT 1998-99

Fred Crowe and Robin Parks

The pathogenicity of Verticillium dahliae isolates recovered from symptomatic mint
grown in California (CA) and Oregon (OR) was tested in winter 1998-99. Inoculum was
grown in the laboratory at COARC and rooted cuttings of peppermint var Black Mitcham
were inoculated by dipping roots in a conidial suspension (approximately 5 X 10 7 colony
forming units/m1) for 30 minutes. Non-inoculated control plants were treated with sterile
distilled water. Known pathogenic mint and potato strains of V. dahliae also were
included as pathogenic standards. Cuttings were planted in 6 inch pots and arranged on a
light bank bench according to a randomized complete block design. Visual wilt ratings
were taken weekly at the first sign of symptoms. At 9 weeks post-planting, all plants
were destructively harvested and 20 cm of basal stem tissue was plated on a V. dahliae
selective agar to quantify pathogen populations in the stem. Only the standard mint V.
dahliae isolate elicited a wilt response that was significantly greater than the uninoculated
control (Table 1). The wilt ratings for each CA and OR isolate were not significantly
different from the control (P>0.05). None of the CA isolates were re-isolated from stem
tissue (Table 1). The OR isolate was re-isolated at a population almost identical to that of
the standard pathogenic mint isolate. The OR isolate, two CA isolates, and the pathogenic
standards were submitted to Oregon State University for vegetative compatibility group
(VCG) determination. The OR isolate VCG corresponded with the pathogenic mint
isolate while both CA isolates corresponded with the potato isolate VCG. Important for
areas of CA and OR which have had potatoes for many years but which are new to mint
culture, these data suggest that under field conditions wilt symptoms in mint can result
from potato strains of V. dahliae.

Table 1. Wilt severity, Verticillium dahliae stem populations, and vegetative compatibility groups of
isolates from pathogenicity tests conducted at OSU-COARC Madras, 1998-99.

Isolate wile CFU/cm stem VCG'

Control 0.00 Bd 0.00 B
Mint standard 2.62 A 0.89 A 2
Potato standard 0.25 B 0.00 B 4
OR 1 0.25 B 0.92 A 2
CA 1
CA 2

0.37 B
0.00 B

0.00 B
0.02 B

4
e

CA 3 0.12 B 0.00 B
CA 4 0.12 B 0.00 B
CA 5 0.25 B 0.00 B
CA 6 0.25 B 0.00 B 4
CA 7 0.25 B 0.00 B

aWilt rating was 0=no symptoms, 1-3=mild to moderate chlorosis and leaf curling, 4=severe symptoms, 5=dead.
bColony forming units per cm basal stem tissue.
'Vegetative compatibility group.
dMeans followed by the same letter are not significantly different at P<0.05 according to Fisher's protected least
significant difference (LSD) test.
Not tested for VCG.
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VERTICILLIUM DAHLME SOIL POPULATION ANALYSIS
FROM PEPPERMINT VARIETY TRIALS IN CENTRAL OREGON (1994-98)

AND THE WILLAMETTE VALLEY (1995-99)

Fred Crowe and Robin Parks

Abstract

Changes in initially uniform soil populations of Verticillium dahliae (VD) were related to
wilt incidence, cultural practices, and region with respect to mint variety trials. Similar
wilt occurred for all varieties in the first season after planting in both Central Oregon
(CO) and the Willamette Valley (WV). In subsequent years, wilt incidence in Black
Mitcham increased over years in the untilled and unflamed WV trial, but remained
similar for all other varieties. Soil VD populations remained similar for all varieties in
the WV trial. In CO, wilt incidence remained similar for all varieties until after tillage
was initiated, at which time wilt incidence in Black Mitcham greatly increased. Soil VD
populations in the CO trial greatly increased in Black Mitcham plots after tillage
compared with plots of other varieties. Along with earlier greenhouse inoculation data
which indicated equal varietal susceptibility, these data seem consistant with the
hypotheses that Black Mitcham is not more susceptible to VD but that VD is more likely
to carry over in rhizomes and reproduce in stems of Black Mitcham than other varieties.
It is suggested that infected rhizome carryover of VD may be diminished in CO because
of winter kill of weakened and infected rhizomes, but that such carryover is enhanced in
the milder WV.

Introduction

Variety trials conducted 1994-1998 in Central Oregon-Madras (Crowe 1995, 1996, 1997,
1998, and 1999b) and conducted 1995-1999 in the Willamette Valley-Corvallis (Gingrich
& Mellbye 1997, 1998, and 1999) included both uniformly Verticillium wilt infested
plots and non-infested plots, located in soil previously free of mint strains of Verticillium
dahliae. For the trials discontinued in 1998 at Madras, experimental design, mint
performance, and wilt ratings have been reported in previous years, but soil populations
of V dahliae are reported here through 1999. Experimental design, mint performance,
and wilt incidence are reported elsewhere for the continuing Corvallis trials (see Gingrich
& Mellbye, 1999 Research Reports, MIRC, to be published 2000), but soil population
analysis of V dahliae is reported below for 1998 and 1999. Interpretation of results is
incomplete, but suggests that varietal, management, and perhaps some regional
differences may account for population changes measured in the two regions.

Materials & Methods

For detailed trial design, refer to reports from previous years for Madras (Crowe 1995,
1996, 1997, 1998, and 1999b), and for Corvallis (Gingrich & Mellbye 1997, 1998 and
1999; Gingrich & Mellbye, 1999 Research Reports, MIRC, to be published 2000).

Madras: To create infested plots, 2.5 microsclerotia/g soil were tilled into the top
15 cm soil in the fall of 1994, after mint establishment from rooted cuttings in the
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summer of 1994. Soil was not disturbed further until the fall of 1996. Following harvest
in 1996 and 1997, infested plots were not post-harvest flamed but were roto-tilled in the
fall. Following final harvest of peppermint in 1998, fall regrowth was treated with
glyphosate to kill the mint. Plots were tilled in mid-July and watered through 1999 to
maintain biological activity. Soil samples were collected in July or August of 1997
through 1999, and assayed in the lab for the number of colonies of V. dahliae recovered

per gram of soil (Harris et al., 1993).
Corvallis: To create infested plots, 3.5 microsclerotia/g soil were tilled into the

top 15 cm soil prior to establishment of rooted cuttings in the spring of 1995. Plots were
maintained without flaming or tillage through 1999. Soil was sampled and assayed from
infested plots in September 1999, but samples excluded the approx. 1.5 cm layer of
surface organic matter created from decaying stems and leaves.

Results

For overall mint performance at both locations, refer to previous or continuing reports.
Madras: During the 1995 and 1996 seasons, soil had not been disturbed in

infested plots, and presumably soil populations had not changed much during this period,
although this was not measured. Wilt incidence was similar in 1995 and 1996 for all six
mint varieties, including Black Mitcham (Fig. 1). Greenhouse root dip inoculation tests
(reported in previous years) also suggested equal varietal responses to wilt infection. Fall
tillage without post-harvest propane flaming in 1996, 1997, and 1998 was expected to
intensify wilt (Homer & Dooley, 1965; McIntyre & Homer, 1973), presumably by
incorporation of stem-produced microsclerotia into the soil. Soil populations from plots
of all varieties except Black Mitcham were similar in 1997 and 1998 (Fig. 3), and CFU
recovered from soil in Black Mitcham plots was 4 to 5 times larger in both years than
from plots of other varieties. In 1999, the mean pathogen population recovered from
Black Mitcham plots was 3 to 5 times larger than from T84-5, M83-7, and Murray plots,
and about double that from Todds and Roberts. Wilt incidence for the variety Black
Mitcham increased in 1997 and 1998, but was lower among other varieties (Fig. 1).

Corvallis: Wilt incidence is shown in Fig. 2 for Willamette Valley plots
(Gingrich & Mellbye, 1996, 1997, and 1998). V. dahliae soil populations were similar
for all varieties for both 1998 and 1999 (Fig. 4).

Discussion/Conclusions

That mint performance and wilt incidence were comparable among all varieties at Madras
in 1995 and 1996 (Crowe, 1996; Crowe, 1997), supported by greenhouse inoculation
studies (Crowe, 1999a), suggests less difference in varietal susceptibility than is
commonly believed.

Varietal separation in wilt incidence occurred at Madras after plots were tilled
without flaming. Because V. dahliae soil populations were greater in Black Mitcham
plots in conjunction with an increase in wilt in comparison to other varieties, much of the
wilt increase might be attributable to the increase in CFU of V. dahliae for this variety.
At Madras, all other varieties continued to manifest only moderate wilt through 1998.
Because all infested plots were tilled, it is unclear whether wilt would eventually have
increased in Black Mitcham without tillage.
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Figure 1. Verticillium wilt incidence in infested plots at the central Oregon peppermint variety
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separated with Fisher's least significant difference test (LSD). Within years, means labeled with
the same letter are not significantly different according to P< 0.05.
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A similar lack of difference in wilt incidence among the same peppermint
varieties was reported for the first harvest season at Corvallis. At Corvallis, no tillage
occurred and V dahliae soil populations remained similar for all varieties. Nevertheless,
wilt increased disproportionately for Black Mitcham each year after the first season.

Immediately following exposure to V. dahliae, Black Mitcham was no more
susceptible than other varieties when infested equally in the field or inoculated equally in
the greenhouse. Nevertheless, over several years, differences in wilt incidence between
Black Mitcham and other varieties accumulated in the field at Madras and Corvallis.
While soil populations in Black Mitcham plots increased compared to other varieties at
Madras, soil populations remained similar among all varieties at Corvallis.

The capacity of V. dahliae to infect roots is well understood. It is known, also,
that V dahliae also can be disseminated via rhizomes (Nelson, 1950). It seems most
likely that accumulation of wilt over several years occurred primarily by increase in
rhizome carryover, as wilt was uniform among varieties in the first season, and soil V
dahliae populations remained uniform among varieties during the course of the trial. We
suggest that accumulation of wilt at Madras, and particularly the sudden increase in wilt
between 1996 and 1997, resulted primarily from increase in soil population of V dahliae,
perhaps in addition to carryover of V. dahliae in rhizomes. However, rhizomes infected
with V dahliae may be reduced in vigor and thus may be more susceptible to winter kill
in cold regions (Crowe 1992), which might reduce the importance of rhizome carryover
relative to soil infection in cold regions.

In the future, it may be worthwhile designing experiments to clarify the relative
contribution of soil vs. rhizome carryover among varieties and regions. This is not easily
done within the experimental design and management constraints of standard variety
trials.

Literature Cited

Crowe, F.J. 1992. Peppermint performance and wilt incidence, as influenced by selected
cultural practices and initial inoculum density of Verticillium dahliae. [Year 2 of
extended study]. 9 pp. In Report 13, 1991 Research Reports, Mint Industry Research
Council.

Crowe, F.J. 1995. Evaluation of peppermint varieties and advanced selection in Central
Oregon. 3 pp. In Section 5, 1994 Research Reports, Mint Industry Research Council.

Crowe, F.J. 1996. MIRC peppermint variety trial, 1994-1995, COARC-Madras. 7 pp.
In Section 8, 1995 Research Reports, Mint Industry Research Council.

Crowe, F.J. 1997. Continued evaluation of peppermint varieties and advanced selections
in Central Oregon. 8 pp. In Section D, 1996 Research Reports, Mint Industry Research
Council.

Crowe, F.J. 1998. Peppermint variety trial, Central Oregon, 1997. 4 pp. In Section C,
1997 Research Reports, Mint Industry Research Council.

47



Crowe, F.J. 1999a. Do varietal-specific isolates of Verticillium dahliae occur on mint?
7 pp. In Section B, 1998 Research Reports, Mint Industry Research Council.

Crowe, F.J. 1999b. Peppermint variety trial, Central Oregon, 1998. 9 pp. In Section D,
1998 Research Reports, Mint Industry Research Council.

Gingrich, G., and M. Mellbye. 1997. Evaluation of peppermint varieties and advanced
selections in the Willamette Valley of Western Oregon (MIRC variety trial, Corvallis,
Oregon). 5 pp. In Section D, 1996 Research Reports, Mint Industry Research Council.

Gingrich, G., and M. Mellbye. 1998. Evaluation of peppermint varieties and advanced
selections in the Willamette Valley of Western Oregon. Year 2 (MIRC variety trial,
Corvallis, Oregon). 6 pp. In Section C, 1997 Research Reports, Mint Industry Research
Council.

Gingrich, G., and M. Mellbye. 1999. Evaluation of peppermint varieties and advanced
selections in the Willamette Valley of Western Oregon. Year 3 (MIRC variety trial,
Corvallis, Oregon). 8 pp. In Section D, 1998 Research Reports, Mint Industry Research
Council.

Harris, D.C., J.R. Yang, and M.S. Ridout. 1993. The detection and estimation of
Verticillium dahliae in naturally infested soil. PL Pathology 42:238-250.

Horner, C.E., and Dooley, H.L. 1965. Propane flaming kills Verticillium dahliae in
peppermint stubble. Pl. Dis. Rept. 49:58-582.

McIntyre, J.L. and Horner, C.E. 1973. Inactivation of Verticillium dahliae in peppermint
stems by propane gas flaming. Phytopath. 63:172-173.

Nelson, R. 1950. Verticillium wilt of peppermint. Technical Bulletin 221, Michigan
State Univ., 259 pp.

Supported by grants from the Oregon Mint Commission and the Mint Industry Research
Council.

48



CENTRAL OREGON PEPPERMINT VARIETY TRIAL, 1999

Fred Crowe and Robin Parks

Peppermint variety trials initiated in central Oregon and elsewhere in 1994 were
the first public, replicated, and randomized such trials under uniform management and in
which statistical comparisons could be made. A second variety trial was initiated in 1999
with newly developed entries to evaluate peppermint performance and Verticillium wilt
susceptibility in central Oregon. Plots were established from Verticillium-free rooted
cuttings in June. Eight varieties are included. Five new entries from the Mint Industry
Research Council were submitted: 84M0107-7, M90-11, 87M0109-1, M83-14, and
92(B37xM0110)-1. A privately developed variety from L. McKellip (and labeled
`McKellip') was included. Standard varieties include Black Mitcham and Todds. There
are four replications for each treatment combination: 8 varieties x 2 inoculum rates. Plot
sizes are 10 ft x 20 ft and separated by a weed-free 10 ft alley. All varieties were well
established after summer 1999. Transplant survival was nearly 100% for all varieties,
and growth was excellent during the summer and fall. Plots were not harvested in 1999
but were flailed in mid-September. Inoculum of Verticillium dahliae was prepared on
agar overlain with cellophane. Plots were inoculated at about 4 microsclerotia/g soil, a
slightly higher initial rate than in the 1994-98 trial. As in the previous trial, half of the
plots for each variety were inoculated. Microsclerotia of V. dahliae were spread over the
plot surface in November after fall dormancy. At that time, all plots were tilled to both
distribute rhizomes and place inoculum within the rooting zone of the mint. It is
anticipated that this trial will last for 4 full season production years, 2000-2003.

Supported by grants from the Oregon Mint Commission and the Mint Industry Research
Council.
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INVESTIGATION ON STRAIN BEHAVIOR OF VERTICILLIUM DAHLUE ON MINT
AND OTHER CROPS

Fred Crowe, Robin Parks, Mary Powelson, Ken Johnson, and Lynda Ciuffetti

In past studies, about 80 % of Verticillium dahliae (VD) isolates from mint were highly pathogenic
to mint, and about 20 % were only mildly pathogenic to mint. VD from non-mint hosts (potato,
echinacea, maple, cauliflower, and strawberry) and which may never have encountered mint,
generally did not incite wilt of mint. However, there were exceptions in which non-mint isolates
incited disease symptoms ranging from mild to severe. In 1999, research in the field focused on
single and co-infestations of potato strains and mint strains (and various populations of each) in
plots planted with both mint and potatoes to demonstrate to growers their disease potential, and also
to gather data on possible reproduction of non-host strains in non-hosts. Field research was
inconclusive because little wilt occurred on either mint or potatoes. In the greenhouse, mint and
potato strains of VD were infested singly into soil in pots planted with alfalfa, dry bean, red clover,
sweet corn, rye grass, wheat, potato, and mint. Roots of all species were colonized by both mint and
potato strains; however, the potato strain colonized all hosts more abundantly (Table 1). VD
microsclerotia of at least one of the two strains were recovered from dried stem tissue from each
host. But this data is inconclusive, because VD was isolated from non-infested controls as well. This
likely was due to contamination during the assay procedure. The stem population assay was
repeated with modified procedures on a second set of samples taken early in the season. But as no
VD was recovered even from mint or potato tissue, the sampling date may have been too early to
detect stem colonization. For easier and perhaps more reliable identification of pathogen behavior in
plants and soil, mint isolates of VD will be genetically transformed by inserting a gene that causes
the isolates to fluoresce green. This transformation is still in progress, so transformed isolates have
not yet been tested for normal behavior; e.g., pathogenicity and production of microsclerotia.

Table 1. Root populations of two strains of Verticillium dahliae from hosts and non-hosts grown in a greenhouse at
OSU-COARC, Powell Butte, 1999.

CFU/cm roots

Host

VD Strain Alfalfa Dry Bean Red Clover Corn Mint Potato Ryegrass Wheat

Controlb 0.00 BC 0.00 B 0.00 B 0.00 0.00 0.05 B 0.00 0.00 B

Mint 0.03 AB 0.04 B 0.01 B 0.00 0.17 0.01 B 0.00 0.04 B

Potato 0.10 A 0.15 A 0.12 A 0.00 0.08 1.19 A 0.03 0.04 A

P-value 0.1027 0.0227 0.0036 0.1328 0.2937 0.0062 0.4472 0.0041

Strain 0.0543 0.0044 0.0004 0.4096 0.3768 0.0008 0.3406 0.0005

aColony-forming-units per cm root tissue.
bNon-inoculated.
`Means followed by the same letter are not significantly different at P<0.05 according to Fisher's protected least
significant difference (LSD) test.
'Probability of obtaining F<005 .<005•

Supported by grants from the Oregon Mint Commission and the Mint Industry Research Council.
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INFLUENCE OF SPIDER MITE-INDUCED FEEDING STRESS ON THE
SUSCEPTIBILITY OF PEPPERMINT TO VERTICILLIUM WILT

Ralph Berry, Fred Crowe, and Robin Parks

Abstract

A 3-year field study to evaluate whether spider mite leaf injury contributes to the
susceptibility of peppermint to Verticillium wilt was concluded in 1999. Field treatments were
combinations of Verticillium dahliae inoculum and high or low mite populations. Mite
populations, mite predator populations, wilt incidence, V. dahliae soil populations, hay yield,
and oil yield and character were evaluated. Plots were re-inoculated with Verticillium after the
1997 field season which did not yield sufficient wilt symptoms. Mint and wilt response
variables were not influenced by mite populations in any year. Wilt incidence was
significantly higher in high inoculum plots in both 1998 and 1999. The high Verticillium
inoculum treatment alone reduced hay and oil yields. The percent of menthofuran, menthol,
and pulegone was higher in low mite treatments in 1998. But all other treatments did not
influence oil characteristics in either 1998 or 1999. This field trial yielded no consistent
interaction between spider mite population and wilt incidence.

Introduction

There is good evidence that peppermint susceptibility to Verticillium wilt (Verticillium
dahliae) is increased when the plants are stressed. For example, Santo (1990, 1991) and
others have reported that nematode-induced stress increases the severity of Verticillium wilt,
and more recently (Smith, personal communication) suggested that herbicide-induced stress
may increase severity of Verticillium wilt. It also has been reported that interactions with
spider mite feeding injury and water stress influences peppermint susceptibility to
Verticillium wilt (Hollingsworth 1981, Hollingsworth and Berry, 1982, 1983). Since there is
good laboratory evidence that peppermint under stress is more susceptible to Verticillium wilt,
we undertook a 3-year field study in central Oregon to evaluate the influence of spider mite-
induced stress on Verticillium wilt. The intent of this project was to evaluate how spider mite
feeding injury on leaves (DeAngelis et al., 1982, 1983a,b) contributes to the susceptibility of
peppermint to Verticillium wilt under field conditions (Hollingsworth and Berry, 1982).

Materials & Methods

Experimental plots (20 x 20 ft) were established April 1996 at the Central Oregon
Agricultural Research Center in Madras in cooperation with Fred Crowe. Verticillium wilt
inoculum was applied October 31, 1996 at a rate of 3.0 to 3.5 microsclerotia (MS)/gm soil.
All plots were tilled to incorporate the inoculum into the soil. The following treatments were
established in the plots: (1) Verticillium wilt + high mite density (>5 mites/leaf), (2)
Verticillium wilt + low mites (<5 mites/leaf), (3) no Verticillium wilt + high mite density, and
(4) no Verticillium wilt + low mite density. However, the incidence of Verticillium wilt was
very low during 1997. It was suspected that the lab-produced inoculum may have died in the
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field prior to substantial plant infection. In the fall of 1997, an additional 3.5 MS/gm of soil
were distributed over the plots, which were then tilled to incorporate the inoculum. The
incidence of Verticillium wilt in the plots was adequate in 1998 based on the number of
strikes observed in 1998. Plots were tilled again in the fall of 1999 to increase further the
level of wilt. However, wilt levels in 1999 were only modestly higher than in 1998 (Table 1).
This observation is discussed further below.

Verticillium wilt strikes were estimated in all plots in early, mid- and late July and
early August by walking around the plot perimeter and with 2 to 3 passes through the plots.
Wilt symptoms were noted (leaf curling and/or yellowing, stunted growth, dead stems and
foliage, etc.) and were considered distinct infections if stems or clusters of stems were
separated by a least 1 foot. Colored flags were placed at new wilt loci that were observed on
subsequent sample dates. Some stems were sampled to confirm infection by Verticillium wilt.
The cumulative number of wilt loci per plot at harvest was recorded as the final wilt rating.

To detect and estimate Verticillium wilt in the soil (Harris et al., 1993), two soil-core
subsamples per plot were collected to 15 cm deep, mixed well, and allowed to air dry for 1
month to rid the soil of Verticillium conidia and hyphae. Subsamples were passed through a
grinder to pulverize, and rocks larger than one cm were removed. From each subsample, 25
gm of soil were shaken and dispersed in water containing a small amount of detergent for one
hour, then passed by wet sieving through 60- and 200-mesh screens to reduce soil volume and
any competitive organisms. The residue remaining on the screen was re-suspended with
continuous agitation in 100 ml of water, and 2 ml of this suspension was spread evenly onto a
modified pectate agar semi-selective growth medium in a Petri plate, 10 plates per subsample.
Plates were held at room temperature and observed after 2 weeks. Colonies distinctive of
Verticillium were counted and data were expressed as the number of CFU (Colony Forming
Units) per gm of soil per plot, after averaging the two subsamples. Because of the 1-month
wait to rid the soil of conidia and hyphae, all CFU presumably represents microsclerotia or
aggregates of microsclerotia.

All plots were harvested August 12, 1998 and August 19, 1999 with a 42-inch-wide
swather by cutting a 20-ft swath length from each plot. Fresh weight of the hay was taken and
approximately 12 lb from along the swath was placed into a gunnysack and air-dried. Hay
was distilled in modified mini-stills (Thacker-McKellop inverted cone separators, Newhouse
Manufacturing, Redmond, OR) in early September according to the methods outlined by
Hughes (1952). Yield was expressed as the amount of dry hay and oil per acre (Table 1). Oil
samples were analyzed by gas chromatography by A. M. Todd, Kalamazoo, MI in 1998, and
by RCB International, Ltd., Albany, OR in 1999 (Table 2).

Spider mites and predators were counted with a 16x handlens in all plots. In 1999,
samples were taken on 6/17, 6/30, 7/15, 7/29, and 8/12, just prior to harvest. Three plants
were selected randomly in each plot and 3 leaves were examined on each plant (top, middle,
and bottom leaves, n = 9 leaves). An action threshold of 5 mites/leaf was used to determine
whether or not treatment was necessary. In 1998, Comite and Asana were applied to reduce
the mite and predator populations. No acaricide treatments were applied in 1999. However,
twospotted spider mites were added to treatments 1 and 3 on June 30 and July 29, 1999 in an
attempt to increase the spider mite density.

52



Results and Discussion

Peppermint wilt symptoms result from (a) new root infections each season and (b)
winter survival of rhizomes infected from previous seasons, perhaps increased by
fragmentation of infected rhizomes during tillage. Symptoms may be increased by seasonal
stresses. Soil assay recovery of CFU was much lower than expected in either 1998 or 1999
(data not shown) based on the number of microsclerotia applied in 1997, which may be
explained in several ways: first, our lab-produced inoculum still may have only weakly
survived once placed in the soil. If so, this inoculum still may have been sufficient to provide
root and rhizome infection, but the inoculum may not have survived to contribute much to
wilt levels in subsequent years. In this case, carryover of V. dahliae in rhizomes may have
been sufficient to provide adequate seasonal wilt levels. Alternatively, the lab-grown
inoculum may have remained viable in plots but we may have had difficulty with soil assay
recovery efficiency, which is known to be highly variable among soil types. We have been
able to assay soils elsewhere on the COARC-Madras farm, but we do not yet have experience
in all parts of the farm. Irrespective of how to interpret low soil recovery of V. dahliae,
relatively little wilt occurred in low wilt plots and relatively abundant wilt occurred in high
wilt plots. Thus, our infestation was adequate to provide sufficient wilt symptoms in 1998
and 1999 as a basis for measuring interactions between spider mites and wilt incidence in each
year.

At the beginning of the mite-sampling period in 1999 (June), all treatments had a
uniform infestation of twospotted spider mites and predator mites (Figure 1). However, by
the end of June (June 30), spider mites averaged <1.0/leaf, so additional spider mites were
distributed in treatments 1 and 3 in an attempt to increase the population of spider mites. Low
densities of spider mites in all plots were evident during July, so additional spider mites were
distributed in treatments 1 and 3 on July 29. At harvest time, the density of spider mites and
predator mites averaged <1.0/leaf. In 1998, the spider mite densities were successfully
manipulated in all treatments, and spider mite-induced stress was evident in treatments 1 and
3 during late June and July (Figure 2). In 1999, spider mite densities exceeded the action
threshold in mid-June only and remained below the action threshold during the growing
season. As a result of the low spider mite densities in 1999, it is unlikely that any spider mite-
induced stress occurred.

In 1998 and 1999, the incidence of peppermint plants expressing Verticillium wilt
symptoms was higher in the Verticillium wilt infested plots, and in 1999 there was a
significant interaction (p<0.0324) between Verticillium wilt (measured as wilt strikes in
400 ft2) and spider mites (Table 1). In 1998, Verticillium wilt significantly reduced the fresh
hay weight (p<0.05) compared with the treatments without Verticillium wilt (Table 1).
However, the high densities of spider mites did not affect fresh hay weights. There were no
significant effects of either spider mites or Verticillium wilt on oil yield in 1998 (Table 1). In
1999, fresh hay weight was slightly lower where Verticillium wilt was high, but was not
significantly different from the treatments without Verticillium wilt (p< 0.05). In contrast to
1998, oil yields in 1999 were significantly depressed in treatments with high Verticillium
infestation (p<0.05) (Table 1).

In 1998, high spider mite densities in treatments 1 and 2 significantly affected the oil
characteristics, particularly menthofuran, esters, menthol, and pulegone (Table 2). Results
showed that high spider mite densities decreased the levels of pulegone. This result supports
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earlier research (DeAngelis et al., 1983c), that indicated that spider mite-induced feeding
injury decreases the amount of pulegone in injured leaves, suggesting that spider mite feeding
injury causes a more rapid oil maturation. However, in 1999, there were no significant effects
of spider mite density on oil characteristics (Table 1). There were no significant differences in
the oil characters with respect to the inoculum levels of Verticillium in any of the treatments
during the course of this experiment.

We have collected data for three complete growing seasons, and our results indicate
that there was a significant interaction between spider mites and incidence of verticillium wilt
in 1999 at the end of the experiment (Figure 3). We also demonstrated that Verticillium wilt
alone reduced fresh hay weight and oil yields by the end of 3 years. In 1998, spider mite
induced feeding injury altered the amount of pulegone, but we did not find any significant
effect of verticillium wilt on oil characters.

Even though we were unable to document consistently a strong interaction between
spider mite feeding injury and incidence of Verticillium wilt, it is still possible that spider
mites influence wilt incidence. Perhaps the effect of spider mite feeding is less than we were
able to measure within the power of our experimental design, or spider mite feeding did not
cause plant stress to occur at high enough levels at an appropriate time to induce a differential
wilt response.
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Figure 3. Interaction of verticillium wilt strikes and relative spider mite
populations in 1998 and 1999 in peppermint plots treated with different
densities of V. dahliae and spider mites. The P value represents the probability
of obtaining F < 0.05 for the interaction of mites by verticillium wilt.

54



Literature Cited

DeAngelis, J.D., K.C. Larson, R.E. Berry, and G.W. Krantz. 1982. Effects of spider mite
injury on transpiration and leaf water status in peppermint. Environ. Entomol. 11:975-
978.

DeAngelis, J.D., R.E. Berry, and G.W. Krantz. 1983a. Evidence for spider mite (Acari:
Tetranychidae) injury induced leaf water deficits and osmotic adjustment in peppermint.
Environ. Entomol. 12:336-39.

DeAngelis, J.D., R.E. Berry, and G.W. Krantz. 1983b. Photosynthesis, leaf conductance, and
leaf chlorophyll content in spider mite-injured peppermint leaves. Environ. Entomol.
12:345-348.

DeAngelis, J.D., A.B. Marin, R.E. Berry, and G.W. Krantz. 1983c. Effects of spider mite
(Acari: Tetranychidae) injury on essential oil metabolism in peppermint. Environ.
Entomol. 12:522-527.

Harris, D.C., J.R. Yang, and M.S. Ridout. 1993. The detection and estimation of Verticillium
dahliae in naturally infested soil. Pl. Pathology. 42:238-250.

Hollingsworth, Craig S. 1981. Twospotted spider mite, Tetranychus urticae Koch, in Oregon
Peppermint: sampling and economic injury. Ph.D. 172 pp.

Hollingsworth, C. S. and R. E. Berry. 1982. Regression sampling plan for twospotted spider
mite (Acari: Tetranychidae) in Oregon Peppermint. J. Econ. Entomol. 75: 497-500.

Hollingsworth, C.S. and R.E. Berry. 1983. Twospotted spider mite (Acari: Tetranychidae) in
peppermint: population dynamics and influence of cultural practices. Environ. Entomol.
11:1280-1284.

Hughes, A.D. 1952. Improvements in the field distillation of peppermint oil. Station Bulletin
525. Oregon Agric. Exp. Sta., Oregon State University. 60 pp.

Santo, G.S. 1990. Nematode investigations on mint. Report #1, in 1989 Research Reports to
the Mint Industry Research Council.

Santo, G.S. 1993. Nematode investigations on mint. Report #1, in 1990 Research Reports to
the Mint Industry Research Council.

55



Trt. 1 (+ wilt + mites)
• Trt. 2 (+ wilt - Mites)

Trt. 3 (- wilt + mites)
Trt. 4 (- wilt - Mites)

Spider Mite and Predator populations - 1999

12

10

8

Avg. No. Mites or 6
Predators / Leaf

4

2

0
0	 a)

a7	 L	 a7

0,

ti Tei

4)	 0-

S
Sample Dates

ra
-a

a-

in
0
R
13

a- a.

4)

.°10
-0
P2
a.

a)
a)
N

Ce

2

MTrt. 1 (+ wilt + mites)

M Trt. 3 (+ wilt - mites)

q Trt. 2 (- wilt + mites)

O Trt. 4 ( - wilt - mites)

Spider Mite and Predator Populations - 1998

12.0

10.0

8.0
Avg. No. Mites
or Predators / 6.0

Leaf
4.0

2.0

0.0

	

CO	 0	 cn CO	 47

	

CO 07	 V	 a,	 -0
a.	 Sao	 a.

ti

Sample Dates

to

a.

Figure 1. Densities of spider mites and mite predators in peppermint
plots treated with different densities of verticillium wilt, 1999.

Figure 2. Densities of spider mites and mite predators in peppermint
plots treated with different densities of Verticillium wilt, 1998.
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COMPARISON OF SPAD CHLOROPHYLL METER READINGS VERSUS PETIOLE
NITRATE CONCENTRATION IN SUGAR BEET

Peter Sexton and Jim Carroll

Abstract

Comparison of SPAD meter readings versus petiole nitrate concentration for sugar beets grown
under several levels of nitrogen fertilization shows that the SPAD meter lags about two weeks
behind petiole nitrate assay in detecting nitrogen deficiency. From these results, it appears that
even with the extra time required to send in petioles for analysis, the petiole nitrate assay still
provides more timely results than do in-field measurements taken with a SPAD meter.

Introduction

This report follows through on work conducted in 1998 on N nutrition of sugar beet (Sexton,
1999), the purpose of which was to see if a hand-held chlorophyll meter (SPAD meter, Minolta
Camera Co., Japan) could be used to replace laboratory measurement of petiole nitrate
concentration. Currently, farmers use petiole nitrate concentration to guide in-season application
of N. While petiole nitrate is a useful criterion for determining N status of sugar beets (Ulrich
and Hills, 1990), there is a lag time between when samples are taken and when results are
reported from commercial laboratories. Use of an in-field analysis providing immediate results
would allow growers to make more timely decisions regarding whether to apply extra N or not.
Our objective was to make a preliminary evaluation of the usefulness of the SPAD chlorophyll
meter for determining N status of sugar beet.

Methods

Three varieties of sugar beet were grown as described earlier (Sexton, 1999) under six levels of N
(0, 67, 135, 202, 270, and 337 kg N per ha) applied as urea before planting. Plots were laid out
as a split plot design with four replications. Fertilizer treatment was the main plot and variety was
the subplot. Three varieties -`Beta 8256,"HM Canyon,' and 'Crystal 203' - were used.

Ten leaves were sampled from each plot at 47, 54, 61, 71, 74, 81, 94, 102, and 109 days after
planting (DAP). SPAD readings were taken (two per leaf), leaf blades stripped off and petioles
dried and ground. Because of the expense involved, only petiole samples of 'Beta 8256' taken at
47, 54, 61, and 74 DAP were analyzed for nitrate concentration. Analysis was done at a
commercial lab (Agri-Check, Umatilla, Oregon) using the current practice (ion-specific electrode),
so the results match what the grower would see. Each date had four replicates corresponding to
field replicates.
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Results and Discussion

Petiole nitrate analysis as currently practiced was able to discriminate between treatments at least
two weeks ahead of the SPAD meter - 47 versus 61 DAP, respectively (Fig. 1). Differences in
SPAD meter readout before 61 DAP were not statistically significant, while differences between
treatments in petiole nitrate concentration were statistically significant (P< 0.001) at all sample
dates (data not shown). The extra time required for the SPAD meter to detect N deficiency
obviates its advantage of providing an in-field measurement. The results from the petiole analysis
taken at 47 DAP would be back before the SPAD meter could detect N effects at 61 DAP.

Initially, the SPAD readings were not well correlated with petiole nitrate concentration, but as the
crop grew and differences between the N treatments became greater, the two measurements
showed better agreement (Fig. 2). Plotting the SPAD readings versus petiole nitrate levels across
all four dates suggests that once the crop drops below about 10,000 mg per kg petiole nitrate, the
SPAD meter would be able to predict N status (Fig. 3). However, this may be too little too late
for the SPAD meter to be a useful tool in guiding N fertilization.

At this point, it appears that the SPAD meter has limited utility for measuring N status of sugar
beets. One possible way to improve its accuracy might be to take readings from leaves lower in
the canopy, as older leaves will show N deficiency symptoms ahead of newer leaves. However,
effects of disease or abiotic stress could be confounded with N effects influencing chlorophyll
concentration of older leaves. This would make data hard to interpret.

Conclusions

Based on these results, it appears that:

1. The SPAD meter lags about 2 weeks behind petiole nitrate analysis in discriminating
differences in sugar beet N status.

2. SPAD output was well correlated with petiole nitrate when nitrate concentration was below
10,000 mg per kg; above this level, the two values were not well correlated.
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Figure 1. SPAD reading (A) and petiole nitrate concentration (B) during early season growth of
`Beta 8256' sugar beet grown at Madras, Oregon under six levels of N fertilization in 1998.
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EVALUATION OF SUGAR BEET VARIETIES IN CENTRAL OREGON, 1999

Marvin Butler and Neysa Farris

Abstract

Evaluation of sugar beet varieties (Beta vulgaris) in central Oregon was conducted in commercial
fields near Culver and Prineville. Sub-samples of seed for the 30varieties were sent to the Beet Sugar
Development Foundation to be evaluated for curly top resistance at Kimberly, Idaho. The 3-row by
22-ft plots were rated for stand establishment at the Prineville location prior to plants being hand-
thinned to 7 in. apart. A single row per plot was harvested at both locations on September 30.

Introduction

The seed evaluation committee of the Central Oregon Beet Growers Association determines what
varieties may be grown in central Oregon based on yield, sugar, and resistance to beet curly top virus.
The objective of this ongoing project is to evaluate performance of sugar beet varieties in both the
Prineville and Culver areas. This provides a three-year rolling average of variety performance that is
the basis for determining approved varieties for the coming season.

Methods and Materials

Thirty-one varieties submitted by five sugar beet seed companies were planted in commercial fields
near Culver on April 20 and near Prineville on May 4. An Earthway push planter was used for the 3-
row x 22-ft plots, replicated four times in a randomized complete block design. Sub-samples of seed
from each variety were sent to the Beet Sugar Development Foundation at Kimberly, Idaho, to be
evaluated for curly top resistance.

Included in the evaluations were three transgenic varieties, Roundup Ready HM 118RR, Liberty
Linked Beta 8757LL, and Crystal 9903LL. Plots were excluded from standard herbicide applications,
but received one application of Roundup or Liberty on June 9 at Prineville and on June 10 at Culver.
Weeds remaining after the single application were removed by hand.

Five varieties with Rhizomania resistance were included in the evaluations at the request of the Central
Oregon Beet Growers Association. Two Betaseed varieties (Beta 4035R, Beta 4470R) were included
in both locations. Beta variety (4419R) was evaluated at the Culver location and two Spreckels
varieties (97C16-07, 98C91-03) were evaluated at the Prineville location. The concern of the
association was that Rhizomania might have been brought into central Oregon on carrot stecklings,
onion bulbs, or equipment from outside the area.

Plots were evaluated for stand establishment using a rating scale of 1 (poor) to 5 (excellent) on June 1
at the Prineville location only. Both trials were hand-thinned to 7 in. between plants, with several
subsequent passes through the fields to remove any remaining doubles, late germinating seed, and
weeds. The middle row of the three-row plots was harvested on September 30 at both locations.
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Spreckels Sugar evaluated samples for weight and percent sugar, except the transgenic varieties that
were evaluated for percent sugar by Betaseed.

Results and Discussion

Performance of sugar beet varieties at the Culver location (Table 1), at the Prineville location (Table 2)
and the average performance across both locations (Table 3) are provided. Varieties are listed in
descending order based on total sugar produced.

Although some varieties were rated low on stand establishment, after thinning to 7 in. between plants,
varieties generally had equal, full stands. As a result, germination ratings are not expected to influence
yield.

Variety performances in this report are best used to compare differences between variety performance
under the same conditions, rather than making a direct comparison with other field harvest data.
Averages from the two locations should be helpful in determining performance across the growing area
and under different management practices.
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Table 1. Performance of sugar beet varieties in a commercial field near Culver, OR, planted April 20
and harvested September 30, 1999.

Variety Yield Sugar
Total
Sugar Curly Top

(ton/a) (%) (lb/a) (% of USH-11)

Beta 8220 (Betaseed) 41.4 a 18.0 d 14,912 107
HH119 (96HX405) (Spreckels) 37.5 ab 19.3 bcd 14,466 123
Beta 8919 (6KG5925) (Betaseed) 37.3 ab 19.4 bc 14,446 103
Crystal 9902 (Crystal) 37.9 ab 18.8 cd 14,277 110
Crystal 211 (Crystal) 37.7 ab 18.7 cd 14,064 112
97HX724 (Spreckels) 37.0 ab 18.9 cd 13,962 103
Beta 4035R (Betaseed) 38.1 ab 18.0 cd 13,701 100
HIM PM21 (Novartis) 37.2 ab 18.4 cd 13,695 102
H943226 (Spreckels) 37.1 ab 18.4 cd 13,663 117
HM Canyon (Novartis) 35.6 ab 18.9 cd 13,483 100
99HX901 (Spreckels) 34.9 ab 19.3 bc 13,482 87
HM Oasis (Novartis) 35.8 ab 18.8 cd 13,452 97
SX Blazer (1404) (Seedex) 35.3 ab 18.7 cd 13,194 112
SX Ranger (Seedex) 35.5 ab 18.4 cd 13,041 105
Tomcat (Crystal) 36.9 ab 17.5 cd 12,938 110
HM Owyhee (Novartis) 35.0 ab 18.3 cd 12,849 95
Beta 4419R (Betaseed) 33.7 ab 18.9 cd 12,710 95
Crystal 203 (Crystal) 34.0 ab 18.7 cd 12,672 122
Beta 447OR (Betaseed) 33.6 ab 18.8 cd 12,657 111
SX Chinook (Seedex) 32.7 ab 19.1 bcd 12,500 125
Beta 8256 (Betaseed) 32.8 ab 19.0 bcd 12,480 120
Beta 8422 (Betaseed) 32.4 ab 19.1 bcd 12,385 107
Beta 8757 (Betaseed) 33.0 ab 18.8 cd 12,382 102
Crystal 9901 (Crystal) 31.2 ab 19.2 bcd 11,979 103
981DC816 (Spreckels) 33.0 ab 18.2 cd 11,996 102
Crystal 9903LL (Crystal) 29.0 ab 20.3 ab 11,766 110
HM118RR (Novartis) 28.7 b 20.5 a 11,765 128
Beta 8757LL (Betaseed) 28.3 b 20.3 ab 11,443 100
H943222 (Spreckels) 30.9 ab 18.5 cd 11,429 128
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Table 2. Performance of sugar beet varieties in a commercial field near Prineville, OR, planted May 4
and harvested September 30, 1999.

Variety
Stand

Rating' Yield Sugar
Total
Sugar Curly Top

(1-5) (ton/a) (%) (lb/a) (% of USH-11)

Tomcat (Crystal) 5.0 a 35.3 a 17.7 abcde 12,491 110
Crystal 9903LL (Crystal) 5.0 a 32.9 abc 18.8 a 12,363 110
Beta 8757LL (Betaseed) 5.0 a 32.4 abc 18.8 a 12,167 100
Beta 8220 (Betaseed) 3.8 abc 34.7 ab 17.0 bcde 11,808 107
Crystal 9902 (Crystal) 4.0 abc 33.0 abc 17.8 abcde 11,711 110
HH119 (96HX405) (Spreckels) 4.0 abc 32.5 abc 17.9 abcde 11,656 123
Beta 8757 (Betaseed) 3.5 abc 32.0 abc 18.2 abcd 11,626 102
Beta 4035R (Betaseed) 3.8 abc 35.0 ab 16.5 e 11,507 100
98C91-03 (Spreckels) 2.5 c 33.8 ab 16.9 bcde 11,411 117
97HX724 (Spreckels) 3.3 bc 30.9 abc 17.8 abcde 10,997 103
Crystal 9901 (Crystal) 2.5 c 30.6 abc 17.9 abcde 10,971 103
Beta 8422 (Betaseed) 4.0 abc 31.4 abc 17.4 abcde 10,919 107
H943222 (Spreckels) 3.8 abc 32.4 abc 16.8 cde 10,886 128
HM Canyon (Novartis) 3.5 abc 30.8 abc 17.6 abcde 10,826 100
Crystal 211 (Crystal) 4.8 a 29.1 abc 18.4 abc 10,683 112
HM118RR (Novartis) 3.3 bc 29.4 abc 18.1 abcde 10,610 128
HM Oasis (Novartis) 4.0 abc 29.9 abc 17.6 abcde 10,530 97
SX Ranger (Seedex) 3.8 abc 31.1 abc 16.9 bcde 10,503 105
SX Blazer (1404) (Seedex) 4.0 abc 28.7 abc 18.1 abcd 10,403 112
HM Owyhee (Novartis) 3.0 c 29.1 abc 17.7 abcde 10,291 95
11943226 (Spreckels) 3.3 bc 29.7 abc 17.1 bcde 10,143 117
Beta 8256 (Betaseed) 3.8 abc 27.2 bc 18.6 ab 10,083 120
HIM PM21 (Novartis) 4.0 abc 27.7 abc 18.1 abcd 10,053 102
Crystal 203 (Crystal) 5.0 a 28.1 abc 17.8 abcde 9,998 122
9911X901 (Spreckels) 3.0 c 28.1 abc 17.7 abcde 9,954 87
Beta 8919 (6KG5925) (Betaseed) 4.0 abc 27.3 abc 18.0 abcd 9,829 103
97C16-07 (Spreckels) 2.5 c 29.0 abc 16.6 de 9,628 108
98HX816 (Spreckels) 3.5 abc 28.0 abc 17.2 abcde 9,594 102
Beta 4470R (Betaseed) 4.0 abc 26.2 abc 17.8 abcde 9,344 111
SX Chinook (Seedex) 4.0 abc 25.7 c 17.9 abcde 9,156 125

'Stand establishment was evaluated using a rating scale of 1 (poor) to 5 (excellent).
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Table 3. Average performance of sugar beet varieties across the Prineville and Culver locations
in central Oregon during 1999.

Variety
Stand

Rating 1 '2 Yield Sugar
Total
Sugar Curly Top

(1-5) (ton/a) (%) (lb/a) (% of Standard)

Beta 8220 (Betaseed) 3.8 38.0 17.5 13,360 107
HH119 (96HX405) (Spreckels) 4.0 35.0 18.6 13,061 123
Crystal 9902 (Crystal) 4.0 35.4 18.3 12,994 110
Tomcat (Crystal) 5.0 36.1 17.6 12,715 110
Beta 4419R (Betaseed)3 33.7 18.9 12,710 95
Beta 4035R (Betaseed) 3.8 36.5 17.2 12,604 100
97HX724 (Spreckels) 3.3 34.0 18.3 12,480 103
Crystal 211 (Crystal) 4.8 33.4 18.5 12,373 112
BM Canyon (Novartis) 3.5 33.2 18.3 12,154 100
Beta 8919 (6KG5925) (Betaseed) 4.0 32.3 18.7 12,137 103
Crystal 9903LL (Crystal) 5.0 31.0 19.5 12,065 110
Beta 8757 (Betaseed) 3.5 32.5 18.5 12,004 102
HM Oasis (Novartis) 4.0 32.9 18.2 11,991 97
H943226 (Spreckels) 3.3 33.4 17.8 11,903 117
HM PM21 (Novartis) 4.0 32.5 18.3 11,874 102
Beta 8757LL (Betaseed) 5.0 30.3 19.5 11,805 100
SX Blazer (1404) (Seedex) 4.0 32.0 18.4 11,798 112
SX Ranger (Seedex) 3.8 33.3 17.6 11,772 105
99HX901 (Spreckels) 3.0 31.5 18.5 11,718 87
Beta 8422 (Betaseed) 4.0 31.9 18.2 11,652 107
HM Owyhee (Novartis) 3.0 32.1 18.0 11,570 95
Crystal 9901 (Crystal) 2.5 30.9 18.6 11,475 103
98C91-03 (Spreckels) 2.5 33.8 16.9 11,411 117
Crystal 203 (Crystal) 5.0 31.0 18.2 11,335 122
Beta 8256 (Betaseed) 3.8 30.0 18.8 11,282 120
HM118RR (Novartis) 3.3 29.1 19.3 11,188 128
H943222 (Spreckels) 3.8 31.7 17.6 11,157 128
Beta 447OR (Betaseed) 4.0 29.9 18.3 11,001 111
SX Chinook (Seedex) 4.0 29.2 18.5 10,828 125
98HX816 (Spreckels) 3.5 30.5 17.7 10,795 102
97C16-07 (Spreckels) 2.5 29.0 16.6 9,628 108

1 Stand establishment was evaluated using a rating scale of 1 (poor) to 5 (excellent).
2 Stand rating was evaluated only at the Prineville location.
3Planted at the Culver location only.
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SUGAR BEET VARIETIES APPROVED FOR CENTRAL OREGON, 2000

Marvin Butler and Neysa Farris

Table 1. Approved sugar beet varieties evaluated at Culver, 1999.

Variety
Seed
Company Year Yield Sugar

Total
Sugar

Curly Top
Resistance

(t/a) (%) (Ib/a) (% of USH-11)

Beta 8220 Betaseed Avg. 39.4 17.5 13,793 125
(5CG7010) 1999 41.4 18.0 14,912 107

1998 33.9 17.1 11,568 139
1997 42.8 17.4 14,898 128

HH119 Spreckels Avg. 35.1 18.0 12,784 111
(96HX405) 1999 37.5 19.3 14,466 123

1998 30.6 15.8 9,792 100
1997 37.2 19.0 14,094 110

H943226 Spreckels Avg. 35.8 17.6 12,609 118
1999 37.1 18.4 13,663 117
1998 32.6 16.6 10,819 124
1997 37.8 17.7 13,345 113

Canyon Novartis Avg. 34.6 18.1 12,564 94
1999 35.6 18.9 13,483 100
1998 29.1 17.4 10,106 94
1997 39.2 18.0 14,103 88

Oasis Novartis Avg. 34.0 18.1 12,307 99
1999 35.8 18.8 13,452 97
1998 29.4 17.4 10,228 100
1997 36.9 18.0 13,242 100

Ranger Seedex Avg. 34.2 17.9 12,240 108
1999 35.5 18.4 13,041 105
1998 31.5 17.1 10,792 112
1997 35.5 18.1 12,887 108

Beta 8422 Betaseed Avg. 33.4 18.3 12,219 106
1999 32.4 19.1 12,385 107
1998 30.3 17.5 10,591 100
1997 37.6 18.2 13,682 110

Beta 8757 Betaseed Avg. 33.8 18.0 12,194 108
1999 33.0 18.8 12,382 102
1998 26.6 17.5 9,314 112
1997 41.9 17.8 14,886 110
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Table 1. Approved sugar beet varieties evaluated at Culver, 1999.

Variety
Seed
Company Year Yield Sugar

Total
Sugar

Curly Top
Resistance

(t/a) (%) (Ib/a) (% of USH-11)

Tomcat Crystal Avg. 34.3 17.7 12,185 107
1999 36.9 17.5 12,938 110
1998 27.1 17.7 9,573 109
1997 38.9 18.0 14,043 103

HM PM 21 Novartis Avg. 33.1 18.2 12,132 102
1999 37.2 18.4 13,695 102
1998 27.1 17.5 9,478 97
1997 35.1 18.8 13,222 108

Beta 8256 Betaseed Avg. 32.5 18.6 12,101 120
1999 32.8 19.0 12,480 120
1998 28.6 18.0 10,303 121
1997 36.2 18.7 13,521 118

H943222 Spreckels Avg. 33.4 17.8 11,939 120
1999 30.9 18.5 11,429 128
1998 29.5 16.9 9,988 118
1997 39.7 18.1 14,399 115

Crystal 211 Crystal Avg. 32.3 18.4 11,894 117
1999 37.7 18.7 14,064 112
1998 26.6 18.0 9,589 115
1997 32.5 18.5 12,029 123

Chinook Seedex Avg. 32.8 18.0 11,807 108
1999 32.7 19.1 12,500 125
1998 28.0 17.0 9,507 100
1997 37.6 17.8 13,413 100

Crystal 203 Crystal Avg. 32.8 17.9 11,772 117
1999 34.0 18.7 12,672 122
1998 27.1 17.4 9,446 130

1997 37.3 17.7 13,198 98

SX Blazer Seedex Avg. 32.2 17.9 11,572 103
(SX 1404) 1999 35.3 18.7 13,194 112

1998 28.6 17.6 10,047 88

1997 32.7 17.5 11,476 108
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Table 1. Approved sugar beet varieties evaluated at Culver, 1999.
Seed

Variety	 Company Year Yield Sugar
Total
Sugar

Curly Top
Resistance

(t/a) (%) (Ib/a) (% of USH-11)
Limited Sales (2 vrs of data)

Beta 4035R	 Betaseed Avg. 36.3 17.4 12,606 109
1999 38.1 18.0 13,701 100
1998 34.5 16.8 11,510 118

Beta 8919	 Betaseed Avg. 32.1 18.6 12,057 106
(6KG5925) 1999 37.3 19.4 14,446 103

1998 26.9 17.9 9,668 109

Owyhee	 Novartis Avg. 33.4 17.8 11,875 93
1999 35.0 18.3 12,849 95
1998 31.7 17.2 10,900 91

98HX816	 Spreckels Avg. 30.5 17.5 10,642 100
1999 33.0 18.2 11,996 102
1998 28.0 16.7 9,287 97
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Table 2. Approved sugar beet varieties evaluated at Prineville, 1999.

Variety
Seed

Company Year Yield Sugar
Total
Sugar

Curly Top
Resistance

(t/a) (%) (Ib/a) (% of USH-11)

Beta 8220 Betaseed Avg. 36.3 16.8 12,182 125
(5CG7010) 1999 34.7 17.0 11,808 107

1998 36.7 16.6 12,209 139
1997 37.4 16.8 12,528 128

Tomcat Crystal Avg. 32.7 17.4 11,386 107
1999 35.3 17.7 12,491 110
1998 30.2 16.7 10,072 109
1997 32.5 17.8 11,594 103

HH119 Spreckels Avg. 33.3 16.9 11,305 111
(96HX405) 1999 32.5 17.9 11,656 123

1998 33.8 15.6 10,572 100
1997 33.7 17.3 11,689 110

Beta 8256 Betaseed Avg. 31.8 17.8 11,266 120
1999 27.2 18.6 10,083 120
1998 35.3 17.7 12,493 121
1997 32.9 17.0 11,221 118

Oasis Novartis Avg. 31.6 17.3 11,258 99
1999 29.9 17.6 10,530 97
1998 34.1 16.8 11,478 100
1997 30.8 17.5 11,765 100

H943226 Spreckels Avg. 33.3 16.9 11,195 118
1999 29.7 17.1 10,143 117
1998 34.6 16.4 11,303 124
1997 35.5 17.1 12,138 113

Beta 8757 Betaseed Avg. 32.7 17.1 11,153 108
1999 32.0 18.2 11,626 102
1998 34.0 16.6 11,272 112
1997 32.2 16.4 10,562 110

Beta 8422 Betaseed Avg. 31.4 17.1 10,767 106
1999 31.4 17.4 10,919 107
1998 32.8 17.1 11,232 100
1997 30.1 16.9 10,151 110

70



Table 2. Approved sugar beet varieties evaluated at Prineville, 1999.

Variety
Seed
Company Year Yield Sugar

Total
Sugar

Curly Top
Resistance

(t/a) (%) (lb/a) (% of USH-11)

Ranger Seedex Avg. 31.9 16.7 10,647 108
1999 31.1 16.9 10,503 105
1998 32.1 16.2 10,353 112
1997 32.6 17.0 11,086 108

SX Blazer Seedex Avg. 31.3 16.8 10,509 103
(SX1404) 1999 28.7 18.1 10,403 112

1998 34.2 16.2 11,089 88
1997 30.9 16.2 10,035 108

H943222 Spreckels Avg. 31.6 16.3 10,342 120
1999 32.4 16.8 10,886 128
1998 30.0 15.5 9,296 118
1997 32.4 16.7 10,845 115

HM PM21 Novartis Avg. 30.3 17.1 10,330 102
1999 27.7 18.1 10,053 102
1998 31.4 16.5 10,371 97
1997 31.7 16.7 10,565 108

Crystal 203 Crystal Avg. 30.3 17.0 10,288 117
1999 28.1 17.8 9,998 122
1998 31.7 16.1 10,168 130
1997 31.1 17.2 10,699 98

Canyon Novartis Avg. 30.6 16.8 10,276 94
1999 30.8 17.6 10,826 100
1998 32.1 16.2 10,369 94
1997 29.0 16.6 9,632 88

Crystal 211 Crystal Avg. 28.5 17.6 10,059 117
1999 29.1 18.4 10,683 112
1998 26.3 17.2 9,024 115
1997 30.2 17.3 10,470 123

Chinook Seedex Avg. 29.7 16.9 9,967 108
1999 25.7 17.9 9,156 125
1998 30.5 15.8 9,618 100
1997 32.9 16.9 11,126 100
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Table 2. Approved sugar beet varieties evaluated at Prineville, 1999.
Seed

Variety	 Company Year Yield Sugar
Total
Sugar

Curly Top
Resistance

(t/a) ( %) (lb/a) (% of USH-11)
Limited Sales (2 yrs of data)

Beta 8919	 Crystal Avg. 30.3 17.9 10,955 106
(6KG5925) 1999 27.3 18.0 9,829 103

1998 33.2 17.8 12,081 109

Beta 4035R	 Betaseed Avg. 32.5 16.1 10,428 109
1999 35.0 16.5 11,507 100
1998 30.0 15.6 9,349 118

Owyhee	 Novartis Avg. 29.9 17.3 10,221 93
1999 29.1 17.7 10,291 95
1998 30.7 16.9 10,150 91

98HX816	 Spreckels Avg. 28.7 16.5 9,412 100
1999 28.0 17.2 9,594 102
1998 29.4 15.7 9,230 97

72



Table 3. Approved sugar beet variety performance in central Oregon, 1999

Variety
Seed
Company Year Yield Sugar

Total
Sugar

Curly Top
Resistance

(t/a) (%) (Ib/a) (% of USH-11)

Beta 8220 Betaseed Avg. 37.7 17.0 12,987 125
1999 38.0 17.5 13,360 107
1998 35.3 16.9 11,889 139
1997 40.1 17.1 13,713 128

HH119 Spreckels Avg. 34.2 17.5 12,045 111
(96HX405) 1999 35.0 18.6 13,061 123

1998 32.2 15.7 10,182 100
1997 35.4 18.1 12,892 110

H943226 Spreckles Avg. 34.6 17.2 11,902 118
1999 33.4 17.8 11,903 117
1998 33.6 16.5 11,061 124
1997 36.7 17.4 12,741 113

Tomcat Crystal Avg. 33.5 17.5 11,786 107
1999 36.1 17.6 12,715 110
1998 28.7 17.0 9,823 109
1997 35.7 17.9 12,819 103

Beta 8256 Betaseed Avg. 32.2 18.1 11,684 120
1999 30.0 18.8 11,282 120
1998 31.9 17.8 11,398 121
1997 34.6 17.8 12,371 118

Beta 8757 Betaseed Avg. 33.3 17.5 11,674 108
1999 32.5 18.5 12,004 102
1998 30.3 17.0 10,293 112
1997 37.0 17.1 12,724 110

Oasis Novartis Avg. 32.8 17.7 11,616 99
1999 32.9 18.2 11,991 97
1998 31.7 17.1 10,853 100
1997 33.8 17.7 12,003 100

Beta 8422 Betaseed Avg. 32.5 17.7 11,495 106
1999 31.9 18.2 11,652 107
1998 31.6 17.3 10,916 100
1997 33.9 17.6 11,916 110
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Table 3. Approved sugar beet variety performance in central Oregon, 1999

Variety
Seed
Company Year Yield Sugar

Total
Sugar

Curly Top
Resistance

(t/a) (%) (Ib/a) ( % of USH-11)

Ranger Seedex Avg. 33.1 17.3 11,444 108
1999 33.3 17.6 11,772 105
1998 31.8 16.6 10,573 112
1997 34.1 17.6 11,987 108

Canyon Novartis Avg. 32.6 17.5 11,420 94
1999 33.2 18.3 12,154 100
1998 30.6 16.8 10,238 94
1997 34.1 17.3 11,868 88

HM PM21 Novartis Avg. 31.7 17.7 11,231 102
1999 32.5 18.3 11,874 102
1998 29.3 17.0 9,925 97
1997 33.4 17.8 11,894 108

H943222 Spreckels Avg. 32.5 17.1 11,140 120
1999 31.7 17.6 11,157 128
1998 29.7 16.2 9,642 118
1997 36.1 17.4 12,622 115

SX Blazer Seedex Avg. 31.7 17.4 11,041 103
SX1404 1999 32.0 18.4 11,798 112

1998 31.4 16.9 10,568 88
1997 31.8 16.9 10,756 108

Crystal 203 Crystal Avg. 31.5 17.4 11,030 117
1999 31.0 18.2 11,335 122
1998 29.4 16.7 9,807 130
1997 34.2 17.4 11,948 98

Crystal 211 Crystal Avg. 30.4 18.0 10,976 117
1999 33.4 18.5 12,373 112
1998 26.5 17.6 9,307 115
1997 31.4 17.9 11,249 123

Chinook Seedex Avg. 31.3 17.4 10,887 108
1999 29.2 18.5 10,828 125
1998 29.3 16.4 9,563 100
1997 35.3 17.4 12,269 100

74



Table 3. Approved sugar beet variety performance in central Oregon, 1999
Seed

Variety	 Company Year Yield Sugar
Total
Sugar

Curly Top
Resistance

(t/a) (%) (lb/a) (% of USH-11)

Limited Sales (2 vrs of data)

4035R	 Betaseed Aver 34.4 16.7 11,517 109
1999 36.5 17.2 12,604 100
1998 32.3 16.2 10,430 118

Beta 8919	 Betaseed Aver 31.4 18.2 11,506 106
6KG5925 1999 32.3 18.7 12,137 103

1998 30.4 17.8 10,875 109

Owyhee	 Novartis Avg. 31.6 17.5 11,048 93
1999 32.1 18.0 11,570 95
1998 31.2 17.0 10,525 91

98HX816	 Spreckels Aver 29.6 16.9 10,027 100
1999 30.5 17.7 10,795 102
1998 28.7 16.2 9,259 97
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COMMERCIAL-SIZED SUGAR BEET VARIETY EVALUATIONS, 1999

Marvin Butler, Dean Davis, and Neysa Farris

Abstract

Six varieties were evaluated under commercial conditions near Prineville, Oregon during
1999. Unreplicated six row by 1/2-mile plots were commercially planted to a stand and
harvested with commercial equipment. Five emergence counts were taken from 50 feet
for each row from May 17 to June 14. Tomcat had signficantly greater emergence and
HH 119 less emergence compared to the other varieties. Tomcat also produced the
highest yield with 8,473 tons of sugar per acre, and HH 119 had the lowest yield with
7,482 tons of sugar per acre.

Introduction

In addition to the small plot variety evaluations there is substantial interest in commercial
sized evaluation of popular varieties in central Oregon. The small plots are planted heavy
and hand-thinned to a uniform stand to minimize variables other than varietal
performance. The commercial-sized plots are planted to a stand with a precision air
planter so both quality of seed emergence and varietal performance contribute to the
commercially-harvested yield data. The objective of this research was to evaluate top-
performing varieties when planted to a stand using commercial equipment for both
planting and harvesting.

Methods and Materials

Commercial-sized variety strip plots were placed in the same field at the replicated small-
plot evaluations near Prineville, Oregon. Each of the five seed companies providing seed
for the small plot evaluations also supplied seed for the variety of their choice to be
included in the commercial strip trial. The field variety Crystal 203 was included along
with Tomcat, Oasis, Ranger, Beta 8757, and HH 119. Plots 6 rows x 1/2 mile were
planted at a 6-inch spacing with an air planter on May 4.

Emergence counts were taken from 50 feet of each row per variety on May 17, May 19,
May 21, May 24, and June 14. Plots were harvested commercially on October 8. Each
plot was harvested into a different truck or trailer and weighed at the piling station in
Metolius. Percent sugar was determined by Spreckels Sugar following their normal
sampling and analyzing procedures.

Results and Discussion

Plant emergence of Tomcat was significantly greater than the other varieties after May 21
(Table 1), while emergence of HH 119 was significantly less than the other varieties after
May 21. Tomcat produced the highest tons/acre (22.9) and total sugar/acre (8,473)
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(Table 2). The highest percent sugar was HH 119 (18.8), but it produced the lowest total
sugar/acre (7,482).

In this trial there appears to be a strong correlation between stand establishment and total
sugar. Tomcat provided the best performance in both categories while HH 119 gave the
poorest performance despite its high percent sugar.

Table 1. The average number of plants emerged from 50 feet of commercially planted
seed at a 6-inch spacing near Prineville, OR, during 1999. 

Variety 5-17-99 5-19-99 5-21-99 5-24-99 6-14-99

Tomcat 1.0 52.7 a 96.3 a 107.2 a 103.5 a
Crystal 203 1.6 26.8 ab 72.3 b 91.8 b 89.8 b
Ranger 0.2 14.8 b 57.2 bc 88.3 b 88.0 b
Oasis 1.5 33.5 ab 70.3 b 94.3 b 88.7 b
Beta 8757 1.0 23.5 ab 58.0 bc 87.8 b 85.0 b
HH 119 0.8 18.3 ab 49.2 c 65.0 c 67.2 c

ns

Table 2. Performance of six varieties in commercial-sized strip evaluation of stand
counts, yield, percent sugar, and total sugar per acre near Prineville, OR, during 1999.

Variety
Emergence Harvest 10-8-99

6-14-99 Yield Sugar Total Sugar
(plants/50 ft) (ton/a) (%) (1b/a)

Tomcat 104	 a 22.9 18.5 8,473
Oasis 89	 b 21.8 18.4 8,022
Crystal 203 87	 b 21.0 18.7 7,854
Beta 8757 85	 b 21.1 18.4 7,765
Ranger 88	 b 21.3 18.1 7,711
HH 119 67	 c 19.9 18.8 7,482
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EMERGENCE EVALUATION OF ENHANCED SUGAR BEET
SEED AND APPROVED VARIETIES FOR 1999

Marvin Butler and Neysa Farris

Abstract

Emergence trials were conducted during April in three commercial fields near Madras, Culver,
and Prineville, Oregon. Eight approved varieties were evaluated and seed enhancements to
Crystal 211 and Beta 8757 were compared. Results were consistent across the three locations
with PAT performing better than the standard pellet, encrusted, and raw seed for both varieties.
Crystal 211 with PAT and proprimed PAT emerged significantly earlier than other seed.

Introduction

Stand ratings are made for the annual small-plot sugar beet variety evaluations prior to hand
thinning to an equal stand. These ratings, however, are not true emergence tests where equal
numbers of seed are planted per plot and then evaluated for emergence over time and a final
count of total emergence. The objective of this research was to perform emergence evaluations
of the approved varieties and of different seed enhancement techniques. The evaluations were
conducted under early season cold stress faced by growers and where differences in performance
would be more clearly manifest.

Methods and Materials

Evaluations were conducted in three commercial fields in the Madras, Culver, and Prineville
areas of central Oregon. In addition to the eight approved varieties planted with raw seed,
Crystal 211 and Beta 8757 were evaluated with a standard pellet, encrusted, PAT, and Crystal
211 as proprimed PAT. One hundred seed per 1 row x 35-ft plot were planted at a depth of
3/4 inch using a hand-pushed single row Hege 91 cone planter. Plots were replicated 4 times in a
randomized complete block design. The Madras location was planted on April 7 with emergence
counts made on April 19, April 21, April 22, April 24, April 26, April 29, and May 3. The
Culver location was planted on April 15 with emergence counts taken on April 25, April 26,
April 28, April 29, May 1, and May 13. The Prineville location was planted on April 21 with
emergence counts made May 2, May 4, May 5, May 7, May 8, and May 12. The fields at all
three locations were commercially replanted due to freeze damage, which prevented final
emergence counts and collection of harvest data.

Results and Discussion

Emergence data was very consistent between the three locations (Tables 1-3), with a summary
provided of the averages across the three locations (Table 4). Crystal 211 with PAT consistently
provided the highest number of early emerging plants, followed closely by Crystal 211 with the
proprimed PAT. Crystal 211 consistently performed better than Beta 8757 with the same seed
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enhancement technique. Both Crystal 211 and Beta 8757 with PAT performed better than the
standard pellet, encrusted, or raw seed. There was no improvement in emergence with the
encrusted or standard pellet over raw seed for either Crystal 211 or Beta 8757. Of the raw-
seeded approved varieties, Beta 8422 had consistently lower emergence than the other varieties,
followed by SX Ranger.

Table 1. Sugar beet emergence from 100 seed/plot planted April 7, 1999 near Madras, OR.

Variety
Plants Emerged

4-19-99 4-21-99 4-22-99 4-24-99 4-26-99 4-29-99 5-3-99

Crystal 203 0 b 19 cd 30 bcd 52 ab 73 a 71 a 85
Crystal 211 1 b 12 cd 28 bcd 57 a 80 a 78 a 86
Beta 8220 3 b 20 cd 27 bcd 42 ab 64 ab 70 a 76
Beta 8422 0 b 1 d 8 d 20 b 48 b 48 b 67
Beta 8757 0 b 15 cd 31 bcd 57 a 77 a 77 a 90
HM Canyon 0 b 5 d 16 cd 45 ab 72 a 70 a 76
SX Chinook 6 b 32 be 41 abcd 62 a 77 a 74 a 81
SX Ranger 1 b 6 d 17 cd 42 ab 63 ab 67 a 77
Crystal 211 -PAT 34 a 63 a 69 a 75 a 86 a 83 a 88
Crystal 211 -Proprimed PAT 30 a 58 a 61 ab 66 a 81 a 77 a 79
Crystal 211 -Standard pellet 2 b 22 cd 35 bcd 59 a 79 a 77 a 86
Crystal 211- Encrusted 0 b 19 cd 28 bcd 52 ab 75 a 73 a 82
Beta 8757 -PAT 22 a 43 ab 47 abc 61 a 75 a 78 a 74
Beta 8757 -Standard pellet 4 b 21 cd 23 cd 41 ab 62 ab 68 a 76
Beta 8757 - Encrusted 3 b 21 cd 30 bcd 48 ab 73 a 75 a 91

ns

Table 2. Sugar beet emergence from 100 seed/plot planted April 15, 1999 near Culver, OR.
Plants Emerged

Variety 4-25-99 4-26-99 4-28-99 4-29-99 5-1-99 5-13-99

Crystal 203 6 b 11 b 22 ab 17 ab 34 abc 52 ab
Crystal 211 8 b 11 b 24 ab 22 ab 37 abc 50 ab
Beta 8220 4 b 6 b 15 b 18 ab 23 be 35 b
Beta 8422 1 b 1 b 4 b 3 b 10 c 41 ab
Beta 8757 1 b 1 b 5 b 4 b 14 c 38 b
HM Canyon 2 b 7 b 15 b 15 ab 25 be 38 b
SX Chinook 5 b 8 b 15 b 16 ab 24 be 42 ab
SX Ranger 1 b 3 b 6 b 6 b 17 c 35 b
Crystal 211 -PAT 28 a 34 a 48 a 44 a 63 a 70 a
Crystal 211 -Proprimed PAT 29 a 30 a 48 a 41 a 53 ab 58 ab
Crystal 211 -Standard pellet 9 b 16 b 32 ab 25 ab 41 abc 51 ab
Crystal 211- Encrusted 7 b 12 b 27 ab 26 ab 40 abc 60 ab
Beta 8757 -PAT 11 b 17 b 34 ab 32 ab 42 abc 51 ab
Beta 8757 -Standard pellet 3 b 6 b 17 b 16 ab 31 be 47 ab
Beta 8757 - Encrusted 1 b 3 b 9 b 9 b 23 be 34 b
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Table 3. Sugar beet emergence from 100 seed/plot planted April 21, 1999 near Prineville, OR.
Plants Emerged

Variety 5-2-99 5-4-99 5-5-99 5-7-99 5-8-99 5-12-99

Crystal 203 5 c 11 bc 23 bcd 50 abc 61 ab 69

Crystal 211 9 c 17 b 28 bc 57 ab 63 ab 68

Beta 8220 2 c 7 bc 15 cd 49 abc 65 ab 64

Beta 8422 0 c 1 c 5.5 d 32 bc 44 b 61

Beta 8757 2 c 8 bc 17 cd 53 abc 58 ab 69

HM Canyon 3 c 7 bc 15 cd 46 abc 60 ab 67

SX Chinook 7 c 18 b 32 bc 60 a 69 ab 76

SX Ranger 1 c 3 bc 8 d 33 bc 47 b 63

Crystal 211 –PAT 28 a 42 a 49 a 68 a 75 a 79

Crystal 211 –Proprimed PAT 20 b 36 a 41 ab 59 a 68 ab 80

Crystal 211 –Standard pellet 5 c 17 b 28 bc 45 abc 59 ab 72

Crystal 211- Encrusted 6 c 15 bc 29 bc 55 ab 65 ab 78

Beta 8757 –PAT 6 c 12 bc 20 cd 46 abc 55 ab 63

Beta 8757 –Standard pellet 2 c 4 bc 7 d 29 c 48 b 64

Beta 8757 – Encrusted 3 c 8 bc 17 cd 49 abc 67 ab 70
lis

Table 4. Summary of sugar beet emergence from 100 seed/plot for three locations in central
Oregon, 1999.

Plants Emerged
Variety 1" Count rd Count 3m Count 4t' Count 5th Count 6`11 Count

Crystal 203 4 c 14 bcde 25 bcd 40 abcd 56 abc 64 ab

Crystal 211 6 c 13 bcde 27 bcd 45 abc 60 abc 65 ab

Beta 8220 3 c 11 bcde 19 bcde 36 bcd 50 abc 56 ab

Beta 8422 0.2 c 1 e 6 e 18 d 34 c 50 b

Beta 8757 1 c 8 cde 17 bcde 38 abcd 49 abc 61 ab

HM Canyon 2 c 6 cde 15 cde 36 bcd 52 abc 58 ab

SX Chinook 6 c 19 bc 29 bc 46 abc 56 abc 64 ab

SX Ranger 1 c 4 de 10 de 27 cd 42 bc 55 b

Crystal 211 -PAT 30 a 46 a 55 a 62 a 74 a 77 a

Crystal 211 -Proprimed PAT 26 a 41 a 50 a 55 ab 67 ab 71 ab

Crystal 211 -Standard Pellet 5 c 18 bc 32 bc 43 abcd 59 abc 67 ab

Crystal 211 -Encrusted 4 c 15 bcd 28 bc 44 abc 60 abc 70 ab

Beta 8757 -PAT 13 b 24 b 34 b 46 abc 57 abc 64 ab

Beta 8757 -Standard Pellet 3 c 10 bcde 15 cde 29 bcd 47 abc 59 ab

Beta 8757 -Encrusted 2 c 11 bcde 18 bcde 35 bcd 54 abc 60 ab
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EVALUATION OF PREEMERGENCE AND POSTEMERGENCE
HERBICIDE APPLICATIONS ON SUGAR BEETS, 1999

Marvin Butler and Neysa Farris

Abstract

Evaluation of preemergence and postemergence herbicide applications on sugar beets was conducted
in two commercial fields near Prineville and Culver, Oregon. The most effective control of spring
germinating annual weeds was provided by preemergence application of Nortron (ethofumesate),
followed by Betamix (desmedipham + phenmedipham) plus Upbeet (triflusulfron methyl) applied at
the cotyledon stage and 2- to 4-leaf stages. Half rates of Nortron applied preemergence provided
similar control to the full rate. Microrates of postemergence herbicides provided similar to slightly less
control than standard postemergence treatments. Rescue treatments where no herbicides were applied
until the 2- to 4-leaf stage provided similar control to the standard postemergence treatments.

Introduction

This is the fifth year of both commercial sugar beet production and herbicide trials conducted in the
Prineville and Culver areas of central Oregon. The objective of this research was to compare standard
and reduced rates of Nortron applied preemergence, evaluating applications of Betamix plus Upbeet
following Nortron at standard and micro rates with and without Stinger, and a single rescue treatment
where no herbicides were applied until the 2- to 4-leaf stage. Roundup Ready and Liberty Linked
varieties were evaluated, including the effect on weed control and yield of applying Roundup or
Liberty compared to the tradition herbicide program.

Methods and Materials

Treatments applied preemergence were made on April 26 at Culver and May 6 at Prineville.
Treatments applied postemergence were made at the cotyledon stage on May 28 at Culver and June 4
in Prineville. The second postemergence treatments were made at the four-leaf stage on June 4 at
Culver and June 11 at Prineville. A third postemergence application was made at the 6-leaf stage at
Prineville on June 18. Roundup and Liberty were applied on June 9 and July 2 at Culver and on June
10 and July 6 at Prineville.

Treatments were applied with a CO 2-pressurized, hand-held boom sprayer at 40 psi and 20 gal/a water.
Plots 10 ft x 25 ft were replicated four times in a randomized complete block design. The number of
plants per plot of kochia, common groundsel, redroot pigweed, common lambsquarters, and hairy
nightshade were counted at the Culver location on June 16. At the Prineville location, the number of
plants per plot of kochia, common groundsel, common lambsquarters, and hairy nightshade were
counted on June 30.

The center row of plots planted with the transgenic varieties HM 118RR Roundup Ready and Beta
8757LL and Crystal 9903LL Liberty Linked were harvested on October 25. Plots receiving either
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Roundup or Liberty were compared with plots treated with the traditional herbicide program for tons/a,
percent sugar, and total sugar.

Results and Discussion

Treatment with Nortron at 3 pt/a followed by two applications of Upbeet at 1.5 pt/a and 2.0 pt/a plus
Betamix at 0.5 oz/a was the most effective at controlling weeds at both locations (Tables 1 and 2).
Reducing the rate of Nortron to 2 pt/a provided slightly less (5.5 compared to 0.3 and 13.5 compared to
8.3 plants/plot) weed control at both locations. When Nortron at 3 pt/a was followed by two micro-
rate applications at Culver, weed control was substantially less (58 compared to 8.3 plants/plot).
However, when Nortron was followed by three micro-rate applications at Prineville, weed control was
only slightly less (6.8 compared to 0.3 plants/plot). Addition of Stinger to the micro rates had mixed
results on weed control between the two areas. Removing MSO from micro-rates with Stinger
decreased weed control from 38 to 63 plants/plot at Prineville. The rescue treatment with high rates
(4 ozla) of Stinger and MSO at 2 percent caused unacceptable crop injury.

Yields from Roundup Ready and Liberty Linked plots were no different, whether they were treated
with Roundup or Liberty or the standard herbicide program. Beta 8757 produced a higher yield than
either Crystal 9903LL or HM 118RR under either herbicide programs.

Table 1. Effect of herbicide application on sugar beets near Culver, OR evaluated June 4, 1999.

Treatments

Application Number of plants

Pre Cot	 2-leaf Kochia
Common
groundsel

Redroot
pigweed

Common
lambsquarters

Hairy
nightshade Total

(product/a)
Nortron 3 pt 0 1 0 3 b 4 8.3
Betamix 1.5 pt 2.0 pt
Upbeet 0.5 oz 0.5 oz
Nortron 2 pt 1 5 0 2 b 7 13.5
Betamix 1.5 pt 2.0 pt
Upbeet 0.5 oz 0.5 oz
Nortron 3 pt 0 4 1 56 a 27 57.8
Betamix 0.5 pt 0.5 pt
Upbeet 0.2 oz 0.2 oz
MSO 1.5% 1.5%
Betamix 0.5 pt 0.5 pt 4 6 6 28 a 4 46.5
Upbeet 0.2 oz 0.2 oz
MSO 1.5% 1.5%
Betamix 0.5 pt 0.5 pt 1 3 14 30 a 14 60.3
Upbeet 0.2 oz 0.2 oz
Stinger 1.3 oz 1.3 oz
MSO 1.5% 1.5%
Untreated 0 16 16 24 a 34 90.0

ns ns ns ns
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Table 2. Effect of herbicide application on sugar beets near Prineville, OR evaluated June 30, 1999. 

Treatments

Application Number of plants

Pre Cot	 2-leaf 4-leaf Kochia
Common
groundsel

Common
lambsquarters

Hairy
nightshade Total

(product/a)
Nortron 3 pt 0 b 0 0 b 0.3 c 0.3
Betamix 1.5 pt 2.0 pt
Upbeet 0.5 oz 0.5 oz
Nortron 2 pt 1 b 1 0.3 b c 6
Betamix 1.5 pt 2.0 pt
Upbeet 0.5 oz 0.5 oz
Nortron 3 pt 1 b 1 1 b 4 c 7
Betamix 0.5 pt 0.5 pt
Upbeet 0.2 oz 0.2 oz
MSO 1.5% 1.5%
Betamix 0.5 pt 0.5 pt 0.5 pt 3 b 2 3 b 43 a 50
Upbeet 0.2 oz 0.2 oz 0.2 oz
MSO 1.5% 1.5% 1.5%
Betamix 0.5 pt 0.5 pt 0.5 pt 2 b 16 2 b 43 a 63
Upbeet 0.2 oz 0.2 oz 0.2 oz
Stinger 1.3 oz 1.3 oz 1.3 oz
Betamix 0.5 pt 0.5 pt 0.5 pt 4 b 1 2 b 32 ab 38
Upbeet 0.2 oz 0.2 oz 0.2 oz
Stinger 1.3 oz 1.3 oz 1.3 oz
MSO 1.5 % 1.5% 1.5%
Betamix 2.0 pt 2.0 pt 5 b 5 8 b 6 23
Upbeet 0.5 oz 0.5 oz
Stinger 4.0 oz 4.0 oz
MSO 2.0 % 2.0 %
Untreated 24 a 22 24 a 20 c 89

ns

Table 3. Effect of herbicide application on transgenic sugar beet varieties near Culver, OR harvested
October 25, 1999.

Treatments
Application timing

Sugar Yield
Total
sugarPre Cot	 2-leaf	 4-leaf	 4 wks

--(%)-- --(ton/a)-- --(lb/a)--
HM 118RR Roundup 1 qt 1 qt 18.9 29.9 11,314
HM 118RR Nortron 3 pt 19.0 29.8 11,321

Betamix 1.5 pt	 2.0 pt
Upbeet 0.5 oz	 0.5 oz

Beta 8757LL Liberty 34 oz 34 oz 18.7 32.7 12,159
Beta 8757LL Nortron 3 pt 19.2 33.4 12,783

Betamix 1.5 pt	 2.0 pt
Upbeet 0.5 oz	 0.5 oz

Crys 9903LL Liberty 34 oz 34 oz 19.5 28.9 11,258
Crys 9903LL Nortron 3 pt 19.8 30.8 12,136

Betamix 1.5 pt	 2.0 pt
Upbeet 0.5 oz	 0.5 oz
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ON-FARM SUGAR BEET IRRIGATION STUDIES IN CENTRAL OREGON

Peter Sexton, Amber Hudspeth, Marvin Butler, Mark Hagman, Rhonda Bafus, and Neysa Farris

Abstract

On-farm trials were conducted to evaluate timing of irrigation cut-off at the end of the season,
and use of watermark sensors to guide irrigation, along with a decreased (20% less) irrigation
rate for production of sugar beets in central Oregon. Delaying irrigation cut-off resulted in large
increases in beet and sugar yield per acre. Conventional and watermark sensor guided irrigation
treatments did not differ in sugar yield per acre. The plot receiving a 20 percent lower irrigation
rate yielded about 4 percent less sugar per acre than did the conventional and watermark sensor
guided plots.

Introduction

Sugar beets are a relatively new crop to central Oregon, so irrigation practices are still being fine-
tuned by farmers. Two points of concern are: (1) sugar beets may be getting too much water;
(2) irrigation cut-off may be set too early in the season for optimum yields. As a first step
towards addressing these points, it was decided to conduct an on-farm study varying irrigation
during the season and, in another study, to vary the irrigation cut-off dates to see how these
changes would influence beet and sugar yields.

Methods

In-season study. A 14-acre field with a solid set irrigation system was used for this experiment.

The field was split into three roughly equal parts with each part receiving a different irrigation
treatment. Two sets of watermark sensors (Irrometer Corp., Riverside, CA) were placed at
depths of 6, 12, and 18 inches in each plot and read three times weekly. The treatments were: (1)
conventional irrigation - based on the farmer's (Mark Hagman) best judgement; (2) 80 percent of
conventional irrigation (achieved by running the plot for the same amount of time as the
conventional plot but with a smaller tip - 1/8 versus 9/64 inch); (3) irrigation guided by watermark
sensors read three times a week. Amount and frequency of irrigation water applied was recorded
by the irrigator. Plots were harvested using commercial equipment with records being kept of
which plot each truckload came from. Sugar percentage was determined at the Spreckel sugar
refinery in Woodland, CA. It was assumed that costs were the same for the three treatments
except for the cost of water and transport of beets to the refinery; therefore, variable costs were
calculated as the sum of water ($12.93 per acre foot) plus transportation ($7.80/ton) costs.

End-of-season study. The length of a line of solid set pipes was sequentially shortened in four

sets of 120 to 240 feet to create a range of irrigation cut-off dates. The trial was not replicated
nor Was it randomized, so data must be judged accordingly. The purpose of the trial was to
-observe whether earlier or later shut-down of irrigation might result in greater yield either due to
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dates were August 17, August 27, Sept. 9, and Sept. 22. The cut-off date for the rest of the field
was August 27. Three 20-foot yield samples were dug by hand from each plot on Oct. 25
(immediately prior to harvest of the whole field) in order to estimate beet and sugar yield. The
yield samples were placed in vinyl bags designed for shipping beet samples, transported to the
research station in Madras, weighed, and then re-bagged for shipment to Woodland for sugar
analysis.

Results

In-season irrigation. Because the trials were not replicated, results must be judged with extra
caution. Nevertheless, the field was fairly uniform and the data have the advantage of reflecting
growth over a 4-acre area rather than over a small plot. Yields were similar across the three
irrigation regimes (Table 1). The watermark sensor-guided treatment delivered the same sugar
yield per acre, but with less water applied and with greater sugar percentage, so it would have a
cost advantage of about $7.00 an acre over the conventional trial. Amount and frequency of
irrigation and watermark sensor readings for the three plots are shown in Tables 2 and 3
respectively. While results are specific to the field and its management where the study was
conducted, it appears that the potential advantages of the sensor-guided treatment would lie in
decreased costs, rather than in greater yields.

End-of-season irrigation. Beet yield steadily increased with later provision of irrigation water
across the field (Table 4). Sugar percent was about 1 percent lower in the area receiving the most
water; however, this was more than offset by the increase in beet yield, so that sugar yield per
acre steadily increased with delays in irrigation cut-off date. Earlier harvesting of the plots and/or
occurrence of significant rain after the cut-off date might have resulted in a different outcome,
with sugar percentage showing greater declines in response to late-season irrigation. Despite the
fact that this trial was unreplicated and data are based on small plot samples, the trend for
increased sugar yield with later irrigation is consistent across the plots. This area merits further
research to better define the optimum time of irrigation cut off.

85



Table 1. Sugar beet yield and sugar content from an on-farm irrigation trial conducted at H & T
Farms, Culver, Oregon, in 1999. The conventional regime refers to the farmer's standard
practice. Conventional minus 20 percent refers to a treatment with the same irrigation timing as
"conventional," but with smaller tip sizes. Sensor-guided irrigation was based on soil moisture as
measured with a modified gypsum block ("watermark") sensor. Variable costs are estimated as
the sum of irrigation water and transportation costs for harvested beets. Yields are based on
commercial harvest of each whole plot.

Irrigation Regime
Plot
Area

Beets
Yield Sugar

Sugar
Yield	 Variable costs

(acres) (tons/a) (%) (lb/a)	 ($/acre)

Conventional 4.4 29.2 20.20 11,810 245
Conventional -20% 4.6 27.9 20.52 11,440 231
Sensor Guided 4.9 28.6 20.65 11,800 238

Averages 13.9 28.6 20.47 11,687

Table 2. Irrigation date and amount of water applied to sugar beets in an on-farm trial conducted
at H & T Farms, Culver, Oregon, in 1999.

Irrigation
Date

Conventional
Irrigation

Irrigation
Date

Conventional
Irrigation -20%

Irrigation
Date

Sensor
Guided

(in) (in) (in)

07/03/99 2.4 07/04/99 1.92 07/05/99 2.40
07/16/99 2.4 07/17/99 1.92 07/18/99 2.40
07/28/99 2.1 07/29/99 1.66 07/30/99 1.80
08/10/99 2.1 08/10/99 1.66 08/09/99 1.80
08/20/99 2.1 08/20/99 1.66 08/19/99 1.80
08/29/99 2.1 08/28/99 1.66 08/28/99 1.80
09/08/99 2.1 09/10/99 1.66 09/12/99 1.80

Totals 15.3 12.14 13.8
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Table 3. Watermark sensor readings for in-season irrigation scheduling on sugar beets at H & T
Farms, Culver, OR, 1999. Dashed lines indicate application of water. There was a rainfall of
0.35 inches on August 30, 1999.

Sensor Guided	 Conventional Irrigation -20%	 Conventional
Average	 Average	 Irrigation Average

	

DATE	 6"	 12"	 18"	 6"	 12"	 18"	 6"	 12"	 18" 

	

July 9	 13	 9	 6	 14	 13	 16	 22	 16	 17

	

July 12	 28	 15	 7	 35	 31	 20	 51	 54	 22

	

July 14	 54	 23	 8	 41	 48	 27	 57	 70	 26

	

July 16	 63	 36	 12	 44	 47	 41	 67	 81	 21 

	

July 19	 0	 1	 7	 6	 7	 48	 5	 18	 33

	

July 21	 0	 9	 8	 10	 14	 49	 16	 27	 37

	

July 23	 13	 16	 11	 19	 20	 56	 22	 47	 52

	

July 26	 35	 26	 15	 57	 32	 70	 43	 96	 77

	

July 28	 28	 43	 18	 73	 84	 46	 44	 79	 57 

	

July 30	 7	 60	 18	 0	 2	 89	 1	 11	 128

	

Aug. 2	 7	 20	 8	 1	 0	 23	 35	 5	 72

	

Aug. 4	 22	 39	 29	 23	 42	 113	 24	 43 101

	

Aug. 6	 37	 57	 33	 70	 33	 120	 40	 67 107

	

Aug,  9	 70	 93	 41	 102	 45	 128	 77 101	 x 

	

Aug. 11	 4	 25	 8	 1	 0	 23	 35	 5	 x
Aug. 13	 38	 45	 16	 6	 9	 38	 13	 17	 x
Aug. 16	 30	 38 109	 19	 17	 34	 32	 69	 x
Auk 18 	 54	 43 	 22	 36	 23	 42	 49	 61	 x 
Aug. 20	 4	 10	 20	 2	 15	 28	 3	 17	 x
Aug. 25	 24	 24	 20	 16	 15	 28	 20	 32	 x
Aug. 27	 79	 36	 22	 32	 18	 29	 32	 50	 x 
Aug. 30	 15	 6	 16	 4	 3	 4	 11	 11	 25

	

Sept. 1	 21	 9	 16	 4	 4	 10	 5	 13	 29

	

Sept. 3	 6	 11	 25	 4	 5	 14	 6	 17	 36

	

Sept. 6	 14	 22	 24	 22	 9	 28	 24	 35	 69

	

Sept. 8	 27	 23	 23 	 34	 15	 25	 29	 35	 90 
Sept. 10 	 48	 20	 19	 5	 8	 19	 8	 20	 20
Sept. 13	 12	 10	 22	 14	 15	 107	 23	 23	 31
Sept. 15	 13	 13	 25	 10	 5	 17	 20	 27	 38
Sept. 17	 17	 15	 23	 19	 5	 17	 21	 28	 43

	

Sept. 21 117	 22	 28	 64	 13	 24	 77	 54	 68

	

Sept. 24 120	 29	 31	 107	 25	 30	 135	 98 115

	

Sept. 28 128	 30 199	 199	 130	 199	 187 136 155

	

Oct. 1	 180	 62	 38	 114	 35	 44	 199 181	 193
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Table 4. Effect of time of irrigation cut-off on sugar beet yield and sugar content in an on-farm
trial conducted at H & T Farms, Culver, OR, 1999. Treatments were unreplicated. Yield data
are based on three 20-foot sections of row, dug by hand, from each treatment area.

Irrigation	 Average	 Average	 Average
Shut-off Date	 Sugar	 Beet Yield	 Sugar Yield

(%)	 (lb/a)	 (lb/a)
Aug 17 21.10 39,200 8,300
Aug 27 21.52 44,900 9,700
Sept. 9 21.93 49,000 10,700
Sept. 22 20.88 59,800 12,500

Mean 21.36 48,200 10,300
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EVALUATION OF APOGEE ON KENTUCKY BLUEGRASS, 1999

Marvin Butler and Neysa Farris

Abstract

The growth regulator Apogee (BASF) was evaluated on a commercial Kentucky bluegrass seed
field (var. `Geronimo') near Madras, Oregon. Three rates were applied early and late, or as a
split application. The greatest reduction in plant height was from split applications of Apogee at
the high and medium rates. Lodging was controlled best with a late application of Apogee at the
medium and high rates. Yields were the greatest for plots treated at the high rate of Apogee
applied on the earlier date.

Introduction

Research evaluating another growth regulator, Palisade, on ryegrass in the Willamette Valley
during the 1997-1998 seasons indicated reduced lodging and increased yields with application of
the growth regulator. Although lodging is not generally a problem in Kentucky bluegrass grown
in central Oregon, a cost-effective method of increasing yields would generate interest in the
industry for Palisade and similar growth regulators such as Apogee.

Methods and Materials

Plots 10 ft x 25 ft were replicated four times in a randomized complete block design in a
commercial Geronimo' Kentucky bluegrass field near Madras, Oregon. Apogee was applied at
14.5 oz/a, 22.1 oz/a, and 29.0 oz/a to one set of plots on May 19 at late boot stage and to a
second set of plots on May 27 when the tops of the heads were even with the flag leaf A split
application at half the rate of 7.3 oz/a, 11.0 oz/a, and 14.5 oz/a was applied on both dates to a
third set of plots. Silgard 309 at 'A percent v/v (1 qt/100 gal) was applied in combination with all
Apogee treatments.

Treatments were applied with a CO2-pressurized, hand-held boom sprayer at 40 psi and 20 gal/a
water. TwinJet 8002 nozzles were used to improve coverage. Plots were evaluated for plant
height on May 20 and then again on June 17. Lodging was evaluated on June 25.

Prior to harvest, a Jari mower was used to cut 3-foot alleyways across the front and back of each
row of plots. A 3-foot by 22-foot portion of each plot was harvested with a research-sized
swather on July 12. Samples were placed in large bags and hung in an equipment shed to dry,
and then transported to Corvallis for combining with a stationary Hege 180 at the Hyslop Farm.
The seed then was cleaned at the seed-conditioning lab at the National Forage Seed Production
Research Center.
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Results and Discussion

There were no statistical differences between treatments for any of the parameters evaluated
(Table 1). However, application of Apogee produced the greatest reduction in plant height with
split applications at the high (14.5 oz/a) and medium (11.0 oz/a) rates. Application at the low
(14.5 oz/a) rates tended to have the greatest increase in plant height. Apogee at the high (29
oz/a) rate applied late (May 27) produced the lowest rate of lodging, while the low rate (14.5
oz/a) applied early (May 19) had similar lodging to the untreated plots. Apogee applied on the
earlier date (May 19) at the high rate (29 oz/a) produced a yield of 2,670 lb/a, followed by a split
application at the high rate (14.5 ozla) with 2,549 lb/a. This compares to 2,107 lb/a for the
untreated plots.

Table 1. Results of Apogee growth regulator application to Kentucky bluegrass, Madras, OR, 1999.
Treatment Application timing

Early	 Late
Height Yield

Original Final Increase Lodging Clean Increase
(oz product/a) (in.) (in.) (%) (%) (lb/a) (%)

Untreated 14.8 28.5 93.6 98.8 2,107
Apogee 14.5 15.2 29.3 93.8 95.3 2,294 9
Apogee 22.1 15.0 28.2 87.7 75.8 2,318 10
Apogee 29.0 14.5 27.5 90.9 85.0 2,670 27
Apogee 14.5 13.8 28.0 103.4 62.5 2,241 6
Apogee 22.1 14.8 27.7 89.2 73.8 2,190 4
Apogee 29.0 15.3 30.1 82.0 60.0 2,371 12
Apogee 7.3 7.3 14.8 27.8 89.7 83.3 2,367 12
Apogee 11.0 11.0 15.7 27.3 75.4 62.5 2,289 9
Apogee 14.5 14.5 15.3 26.7 74.4 69.0 2,549 21

ns ns ns ns
Means in the same column with different letters are significantly different at P<0.05.
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EVALUATION OF PALISADE ON KENTUCKY BLUEGRASS, 1999

Marvin Butler and Neysa Farris

Abstract

The growth regulator, Palisade (Novartis) was evaluated on a commercial Kentucky bluegrass
seed field (var. Geronimo') near Madras, Oregon. Three rates of Palisade were applied early,
late, or as a split application. The greatest reduction in plant height was from the high rate of
Palisade applied on the earlier date. Lodging was reduced by all but the lowest application rates.
Yields were the greatest for the high and medium rates of Palisade applied on the earlier date.

Introduction

Research evaluating Palisade on ryegrass in the Willamette Valley during the 1997-1998 seasons
indicated reduced lodging and increased yields with application of the growth regulator.
Although lodging is not generally a problem in Kentucky bluegrass grown in central Oregon, a
cost-effective method of increasing yields would generate interest in the industry for Palisade.

Methods and Materials

Plots 10 ft x 25 ft were replicated four times in a randomized complete block design in a
commercial Geronimo' Kentucky bluegrass field near Madras, Oregon. Palisade was applied at
5.2 oz/a, 10.4 oz/a and 16.3 oz/a to one set of plots on May 19, 1999 at late boot stage and to a
second set of plots on May 27, 1999 when the tops of the heads were even with the flag leaf. A
split application at half the rate of 2.6 oz/a, 5.2 oz/a and 7.8 oz/a was applied on both dates to a
third set of plots.

Treatments were applied with a CO2-pressurized, hand-held boom sprayer at 40 psi and 20 gal/a
water. TwinJet 8002 nozzles were used to improve coverage. Plots were evaluated for plant
height on May 20 and then again on June 17. Lodging was evaluated on June 25.

Prior to harvest, a Jari mower was used to cut 3-foot alleyways across the front and back of each
row of plots. A 3-foot by 22-foot portion of each plot was harvested with a research-sized
swather July 12. Samples were placed in large bags and hung in an equipment shed to dry, and
then transported to Corvallis for combining with a Hege 180 at the Hyslop Farm. The seed was
then cleaned at the seed-conditioning lab at the National Forage Seed Production Research
Center.

Results and Discussion

Application of Palisade reduced plant height (Table 1) in plots treated on the earlier date (May
19) at the high rate (16.3 oz/a), on the later date (May 27) at the medium (10.4 oz/a) and high
(16.3 oz/a) rates, and the split application at the high rate (7.8 oz/a) when compared to the
untreated plots and the split application at the low rate (2.6 oz/a).
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Lodging was reduced by all Palisade applications except the low rate (5.2 oz/a) for both
application dates (May 19 and May 27). Although not statistically significant, negligible lodging
was observed in plots treated with the high rate (16.3 oz/a) for both single applications (May 19
and May 27) and the high rate (7.8 oz/a) for the split application. Both height and lodging
appear to be influenced by application rate across application dates.

There were no statistically significant differences in yield between treatments. This may have
been due in part to a high level of variability between dirt weights and clean weights for a given
treatment in replications one and two. As a result, replication two was discarded because of this
variability and the uncharacteristically low weights compared to the other replications. This
increased P from 0.25 to 0.15.

The yield trend showed Palisade applied on the earlier date (May 19) at the high rate (16.3 oz/a)
produced the highest yield with 2,383 lb/a. This was followed by the medium rate (10.4 oz/a) for
the early application (May 19) with 2,177 lb/a, and the split application (May 19 and May 27) at
the high rate (7.8 oz/a) with 2,052 lb/a. It would appear the earlier applications (May 19) had the
most influence on yield, with the three rates applied early being three of the top four yielding
treatments.

Table 1. Palisade growth regulator application to Kentucky bluegrass, Madras, OR, 1999.
Treatment Application timing Height

Lodging
Yield

May 19	 May 27 Original Final Increase Clean	 Increase
(fl oz product/a) (in.) (in.) (%) (%) (lb/a)	 (%)

Untreated --- 14.8 29.5	 a2 101 100	 a 1,655
Palisade 10.9' 13.8 27.3	 abc 100 62	 ab 1,882 14
Palisade 21.8 14.0 27.0	 abc 94 18	 b 2,177 32
Palisade 32.6 13.6 25.0	 c 86 3	 b 2,383 44
Palisade 10.9 15.7 26.9	 abc 73 48	 ab 1,834 11
Palisade 21.8 15.9 24.8	 c 57 23	 b 1,822 10
Palisade 32.6 14.0 23.9	 c 71 3	 b 1,593 - 4
Palisade 5.5 5.4 14.1 28.5	 ab 104 49	 b 1,713 4
Palisade 10.9 10.9 14.5 25.7	 be 81 43	 b 1,734 5
Palisade 16.3 16.3 13.8 24.1	 c 75 1	 b 2,052 24

ns ns ns
'Rates based on the Palisade 2.1EC formulation.
2Mean separation with Student-Newman-Keuls P<0.05.
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EVALUATION OF FUNGICIDES FOR CONTROL OF POWDERY MILDEW
IN KENTUCKY BLUEGRASS IN CENTRAL OREGON, 1999

Marvin Butler and Neysa Farris

Abstract

Fungicides were evaluated for control of powdery mildew in two commercial Kentucky
bluegrass seed fields near Culver and Madras, Oregon. Pre-counts were made prior to the
application of fungicides. Four weekly evaluations were conducted after application. At
the Madras location, all fungicides except BAS 500 significantly reduced powdery
mildew from 10 days to 30 days following application, compared to untreated plots. At
the Culver location, fungicdes Tilt, Stratego, Folicur, Laredo, and Bayleton significantly
reduced powdery mildew 19 to 32 days after application. Flint took longer before
significantly reducing the level of disease. Quadris and BAS 500 were minimally
effective.

Introduction

Several new fungicides (some with new chemistry) are currently, or soon expected to be,
on the market for grass seed production. The objective of this research was to evaluate
these new products against the current industry standards to provide the grass seed
industry in central Oregon with the latest information for making management decisions.

Methods and Materials

Fungicides were evaluated for control of powdery mildew in commercial fields of
Kentucky bluegrass (`Kelly' and `Geronimo') grown for seed near Culver and Madras,
Oregon. The fungicides Tilt, Flint, Stratego, Folicur, Quadris, Laredo, Bayleton, and
BAS 500 were applied to 10 ft x 25 ft plots replicated four times in a randomized
complete block design. Fungicides were applied with 8002 TwinJet nozzles on a 9-ft,
CO2 pressurized, hand-held boom sprayer at 40 psi and 20 gal of water/a. The surfactant
Sylgard 309 at 1 qt/100 gal of water was applied in combination with all fungicides.
Treatments were applied on May 8 at the Culver location and May 10 at the Madras
location.

Plots were evaluated using a rating scale from 0 to 5, with 0 being no mildew present and
5 indicating total foliar coverage. Plots were evaluated before treatment at the Culver
location on May 5 and following treatment on May 19, May 27, June 2, and June 9. At
the Madras location, pre-treatment evaluations were conducted on May 5 and post-
treatment evaluations were made on May 20, May 28, June 3, and June 9.
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Results and Discussion

At the Culver location, fungicides Tilt, Stratego, Folicur, Laredo, and Bayleton
significantly reduced severity of powdery mildew from 19 to 32 days after application
compared to untreated plots (Table 1). Laredo, Bayleton, and Stratego provided the best
control, followed by Tilt and Folicur. Flint took longer before significantly reducing the
level of disease. BAS 500 and Quadris were minimally effective.

At the Madras location, all fungicide treatments significantly reduced powdery mildew
from 10 to 30 days following application compared to untreated plots (Table 2). The top
performers were Stratego, Tilt, and Folicur, followed by Bayleton, Laredo, and Flint.
BAS 500 was minimally effective.

Table 1. Powdery mildew rating on Kentucky bluegrass (`Kelly') near Culver, Oregon
following fungicide application on May 8, 1999.

Treatment
Powdery mildew'

Rate 5-5-99 5-19-99 5-27-99 6-2-99 6-9-99
Pre-trt Post-trt Post-trt Post-trt Post-trt

Laredo2 6 oz 1.9 1.4 0.2	 b3 0.2	 b 0.9	 c
Bayleton 4 oz 1.6 1.2 0.3	 b 0.3	 b 0.9	 c
Stratego 10 fl oz 1.7 1.3 0.3	 b 0.2	 b 1.1	 c
Tilt 4 fl oz 1.7 1.3 0.4	 b 0.5	 b 1.2	 bc
Folicur 4 fl oz 1.7 1.2 0.4	 b 0.5	 b 1.3	 bc
Flint 2.75 oz 1.8 1.6 0.9	 ab 0.9	 b 1.5	 bc
BAS 500 9 fl oz 1.8 1.6 1.5	 a 1.7	 a 2.1	 ab
Quadris 12 fl oz 1.7 1.5 1.6	 a 2.2	 a 2.6	 a
Untreated 1.7 1.6 1.6	 a 1.7	 a 2.1	 ab

ns ns
'Rating scale was 0-5, with 0 = no mildew and 5 = the leaves completely covered.
2A11 treatments applied with Sylgard 309 at 1 qt/100 gal
3Mean separation with Student-Newman-Kuels Test at P<0.05
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Table 2. Powdery mildew rating on Kentucky bluegrass (`Geronimo') near Madras,
Oregon following fungicide application on May 10, 1999.

Treatment
Powdery mildew'

Rate 5-5-99 5-20-99 5-28-99 6-3-99 6-9-99
Pre-trt Post-trt Post-trt Post-trt Post-trt

Stratego2 10 fl oz 1.8 1.1	 b3 0.8	 b 0.4	 c 0.1	 b
Tilt 4 fl oz 1.8 1.1	 b 0.8	 b 0.4	 c 0.2	 b
Folicur
Bayleton

4 fl oz
4 oz

1.7
1.8

1.1	 b
1.2	 b

0.9	
0.9	 b

0.4	 c
0.4	 c

0.2	 b
0.3	 b

Laredo 6 oz 1.8 1.0	 b 1.0	 b 0.5	 c 0.3	 b
Flint 2.75 oz 1.8 1.3	 b 1.3	 b 1.1	 c 0.5	 b
BAS 500 9 fl oz 1.6 1.6	 ab 1.5	 b 1.8	 b 1.9	 a
Untreated 2.1 1.9	 a 2.4	 a 2.7	 a 2.1	 a

ns
'Rating scale was 0-5, with 0 = no mildew and 5 = the leaves completely covered.
2All treatments applied with Sylgard 309 at 1 qt/100 gal
3Mean separation with Student-Newman-Kuels Test at P<0.05
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EVALUATION OF HERBICIDES FOR CONTROL OF CHEATGRASS AND
RATTAIL FESCUE IN ROUGH BLUEGRASS, 1998-99

Marvin Butler, Jim Carroll, and Neysa Farris

Abstract

Rough bluegrass is generally more sensitive to herbicides, and therefore it is more
difficult to find materials that provide adequate weed control while not damaging the
crop. Herbicides were evaluated in two commercial rough bluegrass fields near Madras,
Oregon. Nortron applied on November 2 provided 95 percent control of cheatgrass and
rattail fescue while reducing seed set of the crop by 37 percent. Other herbicides
effective against cheatgrass and rattail fescue caused substantially higher reductions in
seed set.

Introduction

Central Oregon is the major rough bluegrass seed production area in the U.S. Rough
bluegrass is used for overseeding warm season grasses in the south when they go dormant
during the cool season. The object of the research was to do an initial screening of
herbicides for use on rough bluegrass to control cheatgrass and rattail fescue. Rough
bluegrass is generally more sensitive to herbicides than Kentucky bluegrass, and
therefore it is harder to find effective herbicides against these weed species that do not
cause unacceptable damage to the crop.

Methods and Materials

Herbicides were evaluated in two commercial rough bluegrass seed fields (` Saber' and
`Cypress') near Madras, Oregon. Plots 10 ft x 25 ft were replicated three times in a
randomized complete block design. Treatments were applied with a CO2 pressurized,
hand-held boom sprayer at 40 psi and 20 gal/a water. Crop oil concentrate was applied at
1 qt/a with Nortron. Spray Booster S was applied at 1 qt/100 gal in combination with
Goal, Banvel, Axium, Raptor, and herbicides applied as a tank mix. Spray Booster S was
applied at 0.5% v/v in combination with Mavrick. Ammonium nitrate was added at
1 qt/a to the Spray Booster S with the Raptor application. Prowl, Command, and Solicam
were applied without additives. Applications were made on October 30, 1998 to the
`Saber' field and November 2, 1998 to the 'Cypress' location.

Plots at both locations were evaluated for percent reduction in biomass on March 1, 1999.
At the 'Cypress' location, percent cheatgrass control was evaluated on March 4 and
percent rattail control was evaluated on April 22. Rattail fescue was concentrated in the
first replication, and so numbers reported are from that single replication. There was not
adequate cheatgrass or rattail at the 'Saber' location for evaluation. Percent reduction in
seed set was evaluated shortly before harvest at both locations on June 23, 1999.
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Results and Discussion

Nortron at 3 pt/a provided 95 percent control of both cheatgrass and rattail fescue while
reducing seed set 37 percent (Table 1). All other herbicide treatments reduced seed set at
a significantly higher rate. Command, Goal plus diuron, and Goal plus Nortron provided
97 to 99 percent control of cheatgrass and 95 to 100 percent control of rattail fescue but
reduced seed set by 93 to 98 percent. There was good correlation between percent
reduction in biomass evaluated on March 1 and percent reduction in seed set evaluated
June 23. Although there were some differences in percent reduction between locations,
results were generally consistent across the two trials (Table 2).

Table 1. Evaluation of injury to 'Cypress' rough bluegrass and control of cheatgrass and
rattail fescue following herbicide applications on November 2, 1998 near Madras,
Oregon.

Treatment Rat
Reduction in

biomass
Control of
cheatgrass

Reduction in
seed set

Control of
rattail

(product/a) (%) (%) (%) (%)

Nortron 3 pt 63	 c2 95	 a 37	 bcd 95
Goal 10 oz 60	 c 72	 ab 27	 cd 60
Prowl 2 pt 0	 e 0	 c 13	 d 0
Banvel 4 pt 33	 d 80	 ab 0	 d 0
Axium 10 oz 96	 a 65	 b 70	 abc 50
Raptor 3 oz 75	 bc 97	 a 63	 abc 0
Mavrick 0.5 oz 88	 ab 93	 a 77	 ab 50
Command 1 pt 98	 a 99	 a 93	 a 95
Solicam 5 oz 0	 e 0	 c 30	 bcd 0
Nortron 3 pt 75	 bc 82	 ab 10	 d 85
+Banvel 2 pt
Prowl 2 pt 32	 d 72	 ab 0	 d 0
+Banvel 4 pt
Goal 10 oz 99	 a 99	 a 98	 a 100
+Nortron 3 pt
Diuron 1 lb 99	 a 97	 a 90	 a 99
+Goal 10 oz
Untreated 0	 e 0	 c 0 d

'Data reflects evaluation of only one replication.
2Mean separation with Student-Newman-Keuls P<0.05.
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Table 2. Evaluation of injury to 'Saber' rough bluegrass following herbicide applications
October 30, 1998 near Madras, Oregon.

Treatment Rate
Reduction in

biomass
Reduction in

seed set
(product/a) (%) (%)

Norton 3 pt 30	 b' 3	 d
Goal 10 oz 28	 b 17	 cd
Prowl 2 pt 0 d 0	 d
Banvel 4 pt 12	 cd 7	 bc
Axium 10 oz 75	 a 37	 bc
Raptor 3 oz 92	 a 80	 a
Mavrick 0.5 oz 88	 a 57	 b
Command 1 pt 88	 a 85	 a
Solicam 5 oz 0	 d 0	 d
Norton 3 pt 28	 b 3	 d
+Banvel 2 pt
Prowl 2 pt 20	 bc 20	 cd
+Banvel 4 pt
Goal 10 oz 77	 a 40	 bc
+Nortron 3 pt
Diuron 1 lb 78	 a 53	 b
+Goal 10 oz
Untreated 0	 d 0	 c

1 Mean separation with Student-Newman-Keuls P<0.05.
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STATE-WIDE CEREAL VARIETY TESTING PROGRAM TRIALS
IN CENTRAL OREGON

Rhonda Baths, Ernie Marx, Russ Karow, Mylen Bohle, and Steve James

ABSTRACT

Grain variety trials were conducted at Madras, Oregon, as part of the seventh year of the state-

wide variety testing program. Winter and spring wheat, triticale, and spring barley were grown.
As groups, winter wheats (32 varieties) had the highest average yield (9180 lb/acre) followed by
winter triticales (32 varieties) (8940 lb/acre), spring wheats and triticales (31 varieties)
(69601b/ac), and spring barleys (16 varieties) (5953 lb/acre). Spring wheat yields were the highest
they have been in six years of testing. Lodging was a problem in all trials, though there were
differences among varieties within trials. Within each grain class, several varieties appear to be
top performers across years. Growers are encouraged to carefully review prospective varieties for
both yield and other desirable characteristics, such as grain quality and resistance to disease and
lodging. Trial results for 1999 are shown. Results from trials throughout Oregon are on the
Oregon State University Cereals Extension web page (http://www.css.orst.edu/cereals).

Introduction

New cereal varieties are released by public and private Pacific Northwest plant breeders each
year. To provide growers with accurate, up-to-date information on variety performance, a state-
wide variety testing program was initiated in 1993 with funding provided by the Oregon State
University (OSU) Extension Service, OSU Agricultural Experiment Station, Oregon Wheat
Commission, and Oregon Grains Commission. Ten sites are included in the testing network. More
than 50 varieties are tested each year at each site. Height, lodging, yield, test weight, and protein
data are determined for all plots in Madras, Oregon. Other information is collected as time and
labor allows. Data are summarized in extension publications and county extension newsletters as

well as in other popular press media. Data for all trials are on the Oregon State University Cereals
Extension web page (http://www.css.orst.edu/cereals). For future reference, use the web page for
earliest access to data, as trial results are posted as soon as they are available.

Materials and Methods

Plots (5 ft x 20 ft) were seeded at a rate of 30 seeds/ft2 using an Oyjord plot drill. Winter trials
were planted on October 16, 1998. The nitrogen supply goal for winter wheat and triticale is 200
lb N/acre. Spring trials were planted on April 13, 1999. The nitrogen supply goal for spring
wheat and triticale is 160 lb N/acre. The nitrogen target for spring barley is 100 lb N/acre.

Herbicide and irrigation programs were typical for central Oregon production. Plots were
harvested with a Hege plot combine and grain was cleaned on a Peltz rub-bar cleaner. Plot yield,
test weight, protein, moisture, and seed size were all determined on cleaned grain samples. Wheat
and triticale yields are reported on a 10 percent moisture 60 lb/bu basis.
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Barley yields are reported as lb/acre at 10 percent moisture. Protein and moisture levels were
determined using a whole-grain, near infrared protein analyzer. Proteins are reported on a 12
percent moisture basis.

Results and Discussion

Winter Wheat

The winter wheat and triticale trial average yield was 153 bu/acre and ranged from 80 to 190
bu/acre (Table 1). MacVicar and Stephens continue to be among the highest yielding varieties in
the Madras trials. OR939515 is a Madsen/MacVicar cross that yielded well in 1999 and is being
considered for release. Given the similarity in yields for the leading varieties, selections should be
made based on traits such as disease and lodging resistance, grain quality, or other desired
characteristics.
Lodging returned as a problem in the 1999 winter grain trials. Lodging had been a problem from
1993-1995 but had lessened with more careful nitrogen management in 1996-1998. Average
plant height was 39 in. in 1999 compared to 45 in. in 1998. Average protein, an indication of
nitrogen supply, was 9.5 percent in 1999 compared to 10.5 percent in 1998.

Winter Triticale

The winter triticale variety trial average yield was 149 bu/acre and ranged from 116 to 186
bu/acre (Table 2).
Bogo, a Polish triticale introduced to Oregon by Dr. Robert Metzger, yielded well for the third
consecutive year. Bogo heads about one week earlier than Celia and has slightly lower test
weight. Bogo can grow to a height of four feet, which may be a concern for growers with low
irrigation wheel lines. Straw strength is good, so lodging risk is low in spite of the tall plants.
Bogo is awned and would most likely be grown for grain as opposed to forage.

Spring Wheats and Triticales

The spring wheat and triticale trial average yield was 116 bu/acre and ranged from 80 to 144
bu/acre (Table 3). 1999 was the third consecutive year of high spring grain yields.

In contrast to the winter trials where soft white varieties dominate, hard white and hard red lines
tend to have higher yields in the spring trials. While yields are high for the hard classes, protein
levels have been marginal which will make marketing difficult if not economically unviable.
Alternate fertilization strategies were investigated for hard spring wheats in 1999 and a second
year is planned for 2000.

Among soft white lines there has been high yield variability from year to year. Pomerelle has been
among the most consistent of the high yielding varieties. Pomerelle is later than most other soft
white lines and has slightly lower test weight and protein. Pomerelle has also shown some
susceptibility to lodging. Penawawa and Alpowa are other soft white lines that have good yield
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potential in central Oregon. Multiple seeding rates were evaluated for Penawawa. It appears
seeding rate had no significant effect on yield or test weight but did show a slightly higher protein
level in the higher seeding rate.

A number of new hard white and soft white lines from Idaho and Oregon yielded well in 1999.
The lines preformed well and had fairly high protein content in 1999.

Spring Barley

Spring barley data is shown in Table 4. The average yield for spring barleys was 5953 lb/acre and
ranged from 4535 to 6921 lb/acre.

Among spring barleys, Idagold (2RF) and Galena (2RM) have had significantly higher yields than
other varieties over the past three years. Idagold and Galena have above average test weight and
good lodging resistance. Neither variety has stripe rust resistance. Yields for both varieties have
been similar to spring wheat yields over the past three years. Both lines are from the Coors
Brewing Company. Seed for Idagold is handled by Western Seeds in Burley, Idaho. Local seed
dealers may be able to contract with Coors for seed production of these varieties. Contact your
county extension office for more information.

Other high yielding varieties in the 1999 trials include C-32 (2RM), Baronesee (2RF), Zena (2RF)
and WA9504-94. C-32 is a Coors variety. All of the high yielding spring varieties have good
lodging resistance, which probably contributes to their yield potential.
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Table 1. Statewide variety testing program winter wheat, Madras, OR, 1999.

Va	 or line
Market
Class

Yield (bu/ac)

1999 Data

Test
Weight

Ib/bu

Protein

%

Heading
Date
DO

Height	 Lodging

in	 %

1000K

•1999 1998 1997
Bogo Triticale 190 151 123 54.8 7.7 153 45 8 41.0
MacVicar SW 178 147 123 59.7 9.3 163 39 58 37.3
Stephens SW 178 - - 60.7 9.5 165 38 17 50.7
ID86-10420A SW 169 117 111 61.1 9.4 162 44 10 41.9
Hybritech 1021 SW 167 - - 58.8 9.1 164 38 15 46.3
Madsen+Stephens SW 166 136 120 60.2 9.9 163 37 26 40.4

OR908387 SW 166 - - 59.5 9.8 166 39 52 37.8
Rod SW 165 126 116 60.2 9.1 165 38 50 38.5
Stephens (no Gaucho) SW 164 - - 60.3 9.4 163 37 10 49.1
OR939515 SW 162 151 - 59.9 9.7 165 40 40 36.4
OR939528 SW 161 - - 602 9.7 164 40 18 39.2
Stephens (40 seeds/sq. ft)) SW 160 - - 59.9 9.0 164 37 9 51.2
OR939526 SW 159 - - 58.9 9.4 166 41 50 38.5
Stephens (20 seeds/sq. ft.) SW 158 - - 60.1 9.2 162 39 5 52.1
Quantum 7817 SW 157 - - 59.3 8.8 164 41 43 45.4
Celia Triticale 155 130 - 57.6 8.5 162 40 10 42.5
1D10085-5 SW 153 - - 60.6 9.5 164 42 70 50.2
Madsen SW 151 147 104 60.2 9.8 166 38 31 35.8
Weatherford SW 150 140 108 60.9 9.1 165 39 51 41.3

OR943575 HW 150 - - 59.6 10.3 163 42 19 35.3
OR3971244 SW 148 - - 58.9 10.1 164 35 23 36.6
Rohde Club 147 118 116 61.1 9.3 165 37 63 35.2

Hiller Club 147 113 - 58.3 9.6 165 39 13 36.8
Ivory HW 147 133 - 61.7 92 164 37 4 40.5

Foote SW 145 81 103 60.2 9.6 165 41 3 472

Temple Club 143 98 109 61.0 9.0 163 40 45 37.1
Rely Club 140 99 116 57.8 9.7 165 42 92 30.5

Coda Club 139 96 109 60.0 9.9 167 42 56 31.5

ID467 HR 135 97 120 62.7 10.9 163 38 67 462

Yamhill SW 133 - - 59.0 9.4 166 46 21 45.8

Gene SW 129 139 102 58.9 10.8 163 33 32 412

Connie Durum 80 - - 61.9 11.7 164 34 3 532

Average 153 116 112 59.8 9.5 164 39 32 41.6

PLSD (5%) 18 20 17 1.5 1.1 1 3 48 NA
PLSD (10%) 15 13 14 1.3 0.9 1 2 40 NA

CV 7 10 9 2 7 0 4 93 NA
P-Value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA

102



Table 2. Statewide variety testing program triticale, Madras, OR 1999

Variety or line
Yield (bu/ac)

1999 Data
Test

Weight
Protein

(%)

Heading
Date

(DOY)

Height	 Lodging

(in)	 (%)

1000K

(g)1999 1998 1997 (Ib/bu)

Titan [191TR2-12] 186 - - 56.8 8.0 149 43 4 44.4

Migo 179 - - 54.4 8.9 153 46 18 45.7

Bogo 175 151 123 54.0 8.4 158 49 39 36.2

LKOM8 167 - - 57.7 8.6 157 45 2 40.0

B86-3335*2/Presto[Kar97-359] 165 - - 57.4 82 157 45 1 43.7

UnWin 165 - - 57.9 9.1 158 43 2 45.0

M94-2082 163 - - 54.9 82 159 42 0 41.1

B86-3335*2/Presto[Kar97-366] 161 - - 58.3 8.5 158 46 1 44.9
Iceberg 161 - - 55.4 8.9 165 45 19 43.2

5735TW3-324 160 - - 58.4 9.0 151 40 32 45.3

FT31 (Kansas) 158 - - 59.5 8.9 148 45 32 46.4
Madsen 156 - - 60.5 9.5 165 38 1 39.0

Alzo 155 - - 54.8 8.8 159 50 67 36.2
Spiny (KS88032/HeVII//2*B86-3335) 153 - - 54.8 9.0 159 37 2 45.3
B86-3335*2/Tatu [Kar97-559] 153 - - 56.7 9.2 152 46 3 39.3

Parma 153 - 54.9 9.0 166 48 0 43.3

Wanad 152 - - 56.2 8.3 154 45 8 39.4

Kargo 147 - - 54.9 8.6 153 48 17 39.6

B86-3335*2fratu [Kar97-558] 145 - - 56.7 9.0 160 37 6 34.9

FT91-064 144 - - 52.7 9.1 159 44 1 38.5

Igloo113*B86-3335[Kar97-660] 144 - - 56.4 9.1 167 45 5 41.7

Celia 139 130 - 56.0 92 162 47 1 38.4

Presto 138 - - 58.4 8.9 148 49 98 392

Newcale 134 - 55.3 9.3 148 44 98 42.0

M94-93 133 - - 55.0 8.7 163 52 53 41.6

Igloo//3*B81-420, Iceberg 132 - - 55.8 9.8 163 44 42 44.1

M94-2113 128 - - 54.3 8.8 160 44 3 38.5

Gabo 126 - - 53.8 9.7 152 46 82 36.4

1-62 H1031 124 - - 56.4 8.7 161 46 31 42.3

AC Rifle 119 - - 55.7 8.2 146 39 2 30.6

88DL01076 119 - - 54.6 9.6 155 51 95 36.6

FT87-788 116 - - 49.3 8.8 164 47 5 36.1

Average 149 - - 55.9 8.9 157 45 24 40.6

PLSD (5%) 19 - - 1.7 0.9 2 8 29 4.4

PLSD (10%) 16 - - 0.4 0.8 2 7 24 3.7

CV 8 - - 2 6 1 11 74 7

P-Value 0.00 - - 0.00 0.02 0.00 0.02 0.00 0.00
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Table 3. Statewide variety testing program spring wheat and triticale, Madras, OR, 1999

Variety or line
Market
Class

Yield (bu/ac)

1999 Data

Test
Weight

Protein

(%)

Heading
Date
(DOY)

Height Lodging 1000K

(in)	 (%)	 (g)1999 1998 1997 (Ib/bu)

WPB936 HR 144 - - 61.3 13.3 175 37 37 39.1
Yecora Rojo HR 143 - - 62.4 14.1 175 32 4 442
Penawawa SW 136 - - 61.5 10.9 178 40 57 37

(20 seeds/sq. ft.)
M94-4393 Triticale 135 103 - 58.9 10.8 174 48 6 38.2
Penawawa SW 133 - - 61.7 10.3 177 41 43 36.6

(30 seeds/sq. ft.)
Winsome HW 133 - - 61.4 11.3 179 41 28 37.2
Pomerelle SW 132 105 123 59.3 11 178 38 60 28.4
Penawawa SW 127 - - 61 11.2 176 42 55 32.7
(40 seeds/sq. ft.)

0R4920307 HW 126 112 - 61.8 10.8 180 39 35 35.9
100525 SW 126 - - 61.1 11.8 178 38 35 37.4
ID0526 SW 124 - - 59.9 10.7 175 36 32 29.8
ID0523 HW 122 115 - 61.4 11.8 179 36 23 32.9
Treasure SW 119 - - 59.8 11.2 175 39 42 34.8
WPB BZ 992-322 HR 119 - - 58.8 14.7 175 37 33 38.1
ML 10742-24) HW 117 - - 59.8 12 181 37 23 38.5
ID0533 HW 117 113 - 60.9 12.6 175 38 50 35.5
100506 SW 115 - - 59.1 11.6 175 40 38 33.8
0R942889 SW 115 - - 60.5 12.5 179 40 32 36.4
Jefferson HR 113 - - 612 13.5 175 40 33 32.4
Alpowa (Adage) SW 112 - - 61.4 12.5 175 39 37 41.5
Alpowa (Gaucho) SW 109 - - 61.9 12.7 175 40 35 39.5
Alpowa

(no Gaucho)
SW 108 103 88 61.8 13.1 179 42 30 42.4

100377S HW 107 - - 58.9 13.1 175 38 72 34.7
Wawawai SW 105 - - 60.4 12.2 176 42 72 43.9
Whitebird SW 105 107 110 61 11.8 178 41 47 35.4
0R942845 SW 103 106 - 59.8 12.5 177 39 43 32.1
Scarlet HR 100 - - 60.6 14.3 177 38 40 39.2
WPB BZ 692-108 SW 100 - - 59.5 11.5 178 38 30 33.8
ML455 HW 92 - - 57.8 12.7 176 37 18 35.1
WA7850 SW 90 - - 58.3 11.9 180 40 68 32.5
ML043-142A SW 80 - - 60.3 12 181 35 28 31.7

Average 116 104 99 60.4 12.1 177 39 38 36.2
PLSD (5%) 21 16 23 1.8 1.1 1 2 9 NA
PLSD (10%) 18 13 19 1.5 1 1 1 7 NA
CV 11 9 14 2 6 0 3 13 NA
P-Value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA
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Table 4. Statewide variety testing program spring barley, Madras, OR, 1999.

Variety or line
Market Yield (lb/ac)

1999 Data

Test
Weight
(Ib/bu)

Protein

(%)

Heading
Date

(DOY)

Height	 Lodging

(in)	 (%)

1000K

(g)Class 1999 1998 1997
Baronesse 2RF 6921 4083 - 55.1 8.1 176 32 7 49.1

Zena 2RF 6798 - - 55.1 8.1 174 25 2 49.5

Idagold 2RF 6740 6760 - 54.1 9.1 177 25 0 47.3

WA9504-94 6416 - - 54.1 9.8 174 27 3 44.4

C-32 2RM 6360 6799 - 54.1 9.4 174 25 0 462
Steptoe 6RF 6227 3922 5104 52.0 8.9 170 35 17 50.6
Galena 2RM 6200 6231 5628 53.2 8.8 176 31 1 44.7
Chinook 2RM 6101 3319 4389 55.3 10.0 176 33 14 49.6

MT920073 6036 - - 552 10.6 174 31 65 53.2
Tango 6RF 5984 4022 - 51.5 9.0 172 32 14 46.6
MT LB30 5972 - - 54.8 9.1 173 34 8 44.8
BCD 47 2RF/M 5768 - - 55.0 10.1 175 23 5 52.5
BCD 22 2RF/M 5346 - - 54.1 10.0 178 33 2 46.5
Bancroft 2RM 4946 - - 53.3 10.4 176 35 73 48.8
Orca 2RF/M 4898 2663 3835 54.3 11.0 170 35 8 59.3

BCD 12 2RF/M 4535 - - 53.2 9.7 176 24 3 47.7

Average 5953 4411 4256 54 9.5 174 30 14 48.8
PLSD (5%) 1064 982 813 0.07 0.07 4 8 18 NA
PLSD (10%) 884 815 676 0.05 0.06 4 7 15 NA
CV 11 13 10 1 4 1 17 80 NA
P-Value 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00 NA
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PRELIMINARY WORK WITH TULIPS AND DAFFODILS IN CENTRAL OREGON

Peter Sexton and Rhonda Bafus

Abstract

Because of their high value, flowering bulbs present an attractive alternative crop for central
Oregon. Bulbs of tulip (`Angelique,"Orange Emperor,' and 'Burgundy Lace'), daffodil (`Mount
Hood' and 'Holland Sensation'), and hyacinth (Tarnegie') were established in small plots at
Madras and at Powell Butte to get some idea of how they might perform in central Oregon. Rate
of increase in bulb weight varied from about 100 to 270 percent for tulips, from 38 to 220 percent
for daffodils, and about 45 to 60 percent for the hyacinth variety.

Introduction

Although most tulip (Tulipa spp.) and daffodil (Narcissus spp.) production occurs in Holland, the
region of origin of these plants is in the mountains of western and central Asia (De Hertogh, A.A.,
and M. Le Nard, 1993). For this reason, and because of the success of garlic seed production
here, it was thought that central Oregon also might so serve as a good location for increasing tulip
and daffodil bulbs. Relative to other areas, central Oregon might have competitive advantages in
being able to control soil water (low rainfall), lower humidity (less disease pressure), intense
sunlight, and cool spring weather (longer duration of bulb growth). Nevertheless, there are
several hurdles to overcome: (1) greater risk of winterkill; (2) need for an infrastructure for
treating and storing bulbs; (3) need to develop market channels. The objective of this trial was to
take a preliminary look at how much increase in bulb weight per plant one might expect for
several species of interest in central Oregon, and to better familiarize ourselves with bulb
cultivation.

Methods

Bulbs of tulip (`Angelique,"Orange Emperor,' and 'Burgundy Lace'), daffodil (`Mount Hood'
and 'Holland Sensation'), and hyacinth (Hyacinthus orientalis var.`Camegie') were purchased
from a commercial supplier. Daffodil and hyacinth bulbs were dipped for 15 minutes in a solution
of chlorothalonil (6 pounds per 100 gallons of water). Tulips were dusted in a thiram bulb dust.
After tilling in 84-200-200-49 pounds per acre of NPKS at Madras, and 50-200-200-45 pounds
per acre of NPKS at Powell Butte, the bulbs were planted to a depth of 6 inches (surface to the
base of the bulb). At Madras, each type of bulb was planted in 20 foot, single row plots with a
30-inch row spacing. Daffodils were planted at 140 bulbs per row while tulips and hyacinth were
planted at 90 bulbs per row. At Powell Butte, rows were only 4 foot long with 20 daffodils or 13
tulips or hyacinth per row, with a 30-inch row spacing. Plots were laid out in a randomized
complete block design with four replications at Madras and three replications at Powell Butte.
Bulbs were planted on 26 October at Madras and on 6 November, 1998, at Powell Butte. One
row of garlic was planted around the outside of the plots as a border.

Blossoms were clipped as they opened. Bulbs were harvested by hand after 95 to 100 percent of
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the foliage had senesced. At Madras, the inner 12 feet of row was harvested, leaving a border
along the outside edges of the plots. At Powell Butte, the whole row was harvested due to the
small plot size there. Bulb weight was determined after 7 days or more of storage at
approximately 65 °F (18°C). Percent increase was calculated by dividing the gain in bulb weight
per plant by initial weight [(final - initial) / initial].

Results

The plants emerged by mid-March at Madras and by the end of March at Powell Butte. Initial
growth was good for all the varieties; however, the `Angelique' tulip developed fusarium basal rot
later in the season. The daffodils at Powell Butte also appeared to develop fusarium basal rot and
did not produce well. The tulip bulb weight per plant approximately doubled at Madras and
tripled at Powell Butte. Daffodils were less consistent with their percent increase in weight,
ranging from 40 up to 200 percent increase in bulb weight per plant. There was a trend for
daffodils to perform better at Madras than at Powell Butte, while the reverse was true for tulips.
From these initial results, it appears that continued work with flowering bulbs in central Oregon is
merited.

Table 1. Harvest date and percent increase in bulb weight for tulip, daffodil, and hyacinth bulbs
grown in central Oregon in 1999. The value in parenthesis is the standard error of the mean for
percent increase in bulb weight.

Species Variety
Harvest

Date

Wt. per bulb planted
Average
IncreaseInitial	 Final

Madras:
-(g/plant)- (% of

initial)

Tulip Angelique July 17 28.2 58.0 104.9 (+/- 9.5)
Tulip Burgandy Lace July 17 29.4 86.6 194.9 (+/- 18.0)
Tulip Orange Emperor June 29 34.9 66.5 99.9 (+/- 15.2)
Daffodil Mount Hood July 8 32.7 97.3 229.8 (+/- 52.0)
Daffodil Holland Sensation July 8 53.2 96.6 84.3 (+/- 12.5)
Hyacinth Carnegie June 29 61.0 87.7 43.7 (+/- 4.0)

Powell Butte:

Tulip Angelique July 23 28.7 79.3 176.8 (+/- 24.8)
Tulip Burgandy Lace July 23 29.2 109.3 273.1 (+/- 31.0)
Tulip Orange Emperor July 7 32.0 90.3 182.4 (+/- 11.1)
Daffodil Holland Sensation July 23 54.8 74.9 37.5 (+/- 9.4)
Hyacinth Carnegie July 23 58.3 93.0 59.8 (+/- 5.6)

Literature Cited

De Hertogh, A.A. and M. Le Nard. 1993. The physiology of flowering bulbs. Elsevier
Publishing, Amsterdam, The Netherlands.
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1999 SOYBEAN VARIETY TRIAL AT MADRAS

Peter Sexton, Clinton Shock, and Rhonda Baths

Abstract

Demand for food-quality soybeans continues to grow, and there is some interest in soybeans as an
alternative crop in central Oregon. Fourteen soybean lines (seven public lines from the Midwest,
and seven new lines from the Malheur Experiment Station) were tested in a replicated trial at
Central Oregon Agricultural Research Center in Madras. Among the public lines, `Agassiz'
(maturity group 0), and 'Glacier' (maturity group 00) successfully produced a seed crop of about
40 bushels per acre. Five of the seven Malheur lines show promise for production in central
Oregon.

Introduction

Demand for food soybeans has increased approximately 10 to 20 percent annually for the past
several years. The trend is expected to continue, with interest in soybean isoflavones and benefits
of soybean protein in preventing heart disease expected to continue fueling growth in demand
(Bluebook Update, 1999). For a variety to be successful in central Oregon, several factors have
to be considered. In terms of seed traits, the food soybean market is strictly interested in non-
GMO soybeans, with a preference being shown for large-seeded lines with a clear hilum (Seth
Tibbot, Turtle Island Foods, personal communication, 1999). Agronomically, short duration and
tolerance of cool temperatures during seed filling would be necessary for a variety to be produced
successfully in central Oregon. Computer simulation studies conducted last year using 10 years of
historical weather data run through the SOYGRO soybean growth model (Tsuji, et al., 1994)
indicate that maturity group 00 and 0 varieties would give the best yields on average, and that
yields typically would be near 40 bushels per acre (Sexton and Farris, 1999). A small soybean
varietal development program has been underway for some time at the Malheur Experiment
Station near Ontario, Oregon (Feibert et al., 1999). Lines selected at Ontario should have a good
probability of being adapted here in central Oregon. A variety trial was conducted to test these
lines along with some public varieties with a range of maturity ratings from the Midwest for their
adaptation to central Oregon.

Methods

Soybean varieties were obtained from the Minnesota Crop Improvement Association CAgassiz,'
`Glacier,"Proto,"Lambert,"Evans,' and `Minnatto% the Iowa Committe for Agriculture
Development (Winton% and from the Malheur Experiment Station (M92-330, M92-085, M92-
225, M92-350, M92-314, M92-237, M92-220). Before tilling, sulfur was broadcast as gypsum at
30 pounds of S per acre. No other fertilizer was applied. The field was prepared by roto-tilling to
a depth of 4 inches. Seeds were planted in 24-inch rows at a rate of 9 seeds per foot of row using
an Almaco small-plot planter (Almaco Inc., Nevada, Iowa) to a depth of 1.5 inches on 20 May,
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1999. Plots consisted of four rows 20 feet long laid out in a randomized complete block design
with four replications. Plots were kept weed-free by pre-emergence application of alachlor at a
rate of 3 qt per acre, followed by cultivation and hand-weeding during the season. An inoculant
incompatible with soybean was mistakenly used at planting, so an appropriate liquid inoculant
(Nitragin Cell-Tech 2000, LiphaTech Inc., Milwaukee, WI) for soybeans was broadcast at a rate
of 1 L per acre and immediately watered in on May 27. In addition, on June 9 inoculant was
shanked in 2 inches from the row to a depth of 1.5 inches with a liquid fertilizer attachment from a
four-row planter. The shanked inoculant was mixed in a 100:1 ratio with water and delivered at a
rate of 1 L of inoculant per acre. Sampling later in the season indicated that all plants possessed
nodules; therefore, the effort to supply inoculant after planting appeared to be successful.

A killing frost occurred on September 27. Varieties which were not mature at this time were
discarded from yield analysis. Following the frost, plots were end-trimmed to a length of 14 feet
and the inner two rows were combined using a Wintersteiger small-plot combine. The seed was
cleaned further with a benchtop seed cleaner, weighed, and a 100 to 200 g subsample taken for
determination of percent moisture. Data were subject to analysis of variance using SAS statistical
software.

Results and Discussion

Of the released varieties, only `Agassiz' and 'Glacier' matured before a killing frost ended the
season (Table 1). All the experimental lines from Malheur, except M92-220, matured in time to
make a harvestable yield. This was a fairly typical season for growing soybeans in central Oregon.
It appears that early maturity group 0 and group 00 varieties may perform reasonably well in this
environment. Late group 0 and group 1 lines appear to be too late to be well adapted in central
Oregon. Among the Malheur lines, M92-330, stood out for its lodging resistance and earliness.
Also, the lines M92-225 and M92-237 have a clear hilum and appear to have potential for tofu
production (Janet Pang, Vitasoy, personal communication, 1999). These lines look promising for
future soybean production in Oregon.
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Table 1. Flowering date, plant stage prior to killing frost, and maturity group, yield, and lodging
score for 14 varieties of soybeans grown in a variety trial at the COARC, Madras, 1999.
Varieties are sorted according to yield and stage. Varieties that did not mature were not included
in the yield analysis. Lodging was scored on a 1 to 5 basis with 1 being 0-20% lodged and 5
being 80-100% lodged. Plants were considered lodged if they were leaning over 45 degrees or
more.

Varie
Flowering

Date
Stage on
9/25/99'

Maturity
Grou • Yield Yield Seed Size Lod

(DAP) (kg/ha) (bu/a) (g)

Agassiz 67 7.0 0.0 2,860 42 13.9 4.5
M92-330 72 7.7 2,760 41 18.6 1.8
M92-085 65 7.0 - 2,630 39 14.7 3.5
Glacier 69 7.0 00.8 2,520 37 16.6 4.3
M92-350 61 7.8 2,490 37 17.1 2.1
M92-225 67 7.6 - 2,440 36 14.5 3.0
M92-237 62 7.0 2,180 32 14.2 3.1
M92-314 61 6.9 1.750 26 14.7 2.5
Prot& 68 6.6 0.6 -
M92-220' 67 6.5 - -

Evans' 66 6.3 0.6 - - -

Minnattol 62 6.2 0.7 -

Lambert' 66 6.2 0.8 -

Vinton' 67 5.5 1.8 - _

mean 6.8 2450 35.9 15.5 3.1
LSD (05) 0.4 495 7.4 0.35 1.7
CV (%) 4.5 11.9 11.9 1.3 31.5
'Killing frost occurred on 9/27/99. Stages are according to Fehr and Caviness (1979).
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EVALUATION OF PREEMERGENCE HERBICIDES ON DRY BEANS, 1999

Marvin Butler, Tom Shibley, and Neysa Farris

Abstract

Seven herbicides were evaluated in a commercial pink bean field near Culver, Oregon.
All herbicides were applied preplant except Frontier, which was applied postplant.
Populations of common lambsquarters, redroot pigweed, and hairy nightshade were low
in the trial area. The only treatments having more than two plants of any weed species
were Micro-Tech plus Eptam with 19 common lambsquarters and Eptam plus Sonalan
with six common lambsquarters.

Introduction

This is the second season dry beans have been grown in central Oregon in recent years.
There were about 900 acres of mostly pinks, with some reds and blacks. The objective of
this research was to evaluate several herbicide combinations applied preemergence to
determine an effective weed control strategy for dry bean production in central Oregon.

Methods and Materials

Seven herbicides were evaluated in a commercial field of pink beans near Culver,
Oregon. Plots 18 ft x 20 ft were replicated four times in a randomized complete block
design. Herbicides were applied preplant on May 26 and incorporated with a commercial
disking operation shortly after application; except Frontier, which was applied postplant
on May 29 and incorporated with sprinkler irrigation within 12 to 24 hours. Treatments
were applied with a CO2 pressurized, hand-held boom sprayer at 40 psi and 20 gal/a
water.

Plots were evaluated for stunting and the number of weeds per plot on July 1. Weed
species present were common lambsquarters, redroot pigweed, and hairy nightshade. The
maximum number of plants counted for any given weed species per plot was 25.

Results and Discussion

There were relatively few weeds in the trial area (Table 1). The only treatments with
more than two plants for any given weed species were Micro-Tech plus Eptam with 19
common lambsquarters and Eptam plus Sonalan with 6 common lambsquarters. This
compares with the untreated, where there were 22 common lambsquarters, 15 redroot
pigweed, and 11 hairy nightshade. No stunting was observed due to treatment effect.
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Table 1. Effect of herbicide application on dry beans near Culver, OR on July 1, 1999. 
Weed control

	

Hairy	 Redroot	 Common
Treatment	 Rate	 nightshade	 pigweed	 lambsquarters

product/a	 	 number of plants 	
Sonalan	 2.5 pt
+Frontier	 12.5 pt	 0.25 b'	 0 b	 0 b
Sonalan	 2.5 pt
+Dual	 2.0 pt	 0.25 b	 0 b	 0 b
Eptam	 4.0 pt
+Sonalan	 2.5 pt	 0.75 b	 0.25 b	 0.5 b
Eptam	 2.5 pt
+Frontier	 1.25 pt	 0.25 b	 0.25 b	 1.5 b
Micto-Tech	 5.0 pt
+Sonalan	 2.5 pt	 1.75 b	 0 b	 2.0 b
Eptam	 2.5 pt
+Sonalan	 2.5 pt	 1.0 b	 1.0 b	 6.0 b
Micro-Tech	 5.0 pt
+Eptam	 2.0 pt	 0 b	 1.5 b	 19.0 a
Untreated	 11 a	 15.0 a	 22.0 a

'Mean separation with Student-Newman-Keuls (P<0.05).
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1999 CENTRAL OREGON DRY BEAN VARIETY TRIALS

Peter Sexton, Tom Shibley, and Rhonda Bafus

Abstract

Results are presented for dry bean variety trials conducted in central Oregon in 1999. Twenty-
three varieties of dry bean were evaluated for seed yield in a replicated trial at COARC in Madras,
and in an unreplicated small plot trial near Gateway. Three varieties of small red beans and of
black beans were tested in on-farm strip trials near Culver and near Gateway, respectively.
Among black beans, 'Black Shadow' performed well in the on-farm trials and on-station trials;
although in the on-station trial, UI 906 tended to have a greater yield. Among red beans,
`Garnett' and UI 228 performed well in the on-farm strip trial, while 'Ember' and 'LeBaron' gave
the greatest yields in the on-station trial.

Introduction

There is continued interest in growing dry beans in central Oregon, and varietal selection remains
an issue for farmers. With the support of KBC Trading and local farmers Bryce Vibbert and Lee
Bissel, varietal evaluations were conducted in on-farm trials and at COARC at Madras. The
objective of these trials was to identify new varieties appropriate for production in central Oregon.

Methods

Evaluations were conducted with 23 varieties of dry bean. All varieties were included in a
replicated trial at the research station and in an unreplicated small plot observation on a farm near
Gateway. The varieties tested were:

Small Red Pinks Blacks Pintos
NW 63 Rogers 312 T39 Othello
U1 228 UI 537 U1 906 UI 320
UI 239 Rogers 914 Black Shadow Agassiz
Ember Rogers 922 UI 911 Pintium
Garnett PR95-055-2 Pinyata
LeBaron Topaz
R97030
UI 259

Note that the variety 'LeBaron' is a recently released line (from Phil Mildas at Washington State
University) that formerly went by the name of `USRM 11'.

In addition to the small plot studies, a subset of lines was chosen for evaluation in large strip plots
as follows: blacks - 'Black Shadow,' `UI 906', and 'T39'; reds - `Garnett,' `UI 228,' `Ember,'
and `U1 239;' pinks - 'Rogers 312', `UI 537', and 'Rogers 922'. The blacks and pinks were
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planted in commercial fields of Bryce Vibbert near Gateway, and the reds were planted in a
commercial field of Lee Bissel near Culver, Oregon.

On-station trial. The experiment station trial consisted of small plots with 4 rows, 20' long (24"
row spacing), planted at a density of 5 seeds per foot of row on 28 May 1999. There were four
replications laid out in a randomized complete block design. Weed control was achieved with
preemergence application of alachlor at a rate of three quarts per acre, along with hand weeding
and cultivation during the season. For fertilizer, 30 pounds of S as gypsum was applied and tilled
in with a rotovator ahead of planting. Soil tests indicated that sufficient N was available, so no N
was applied at planting. Later on, deficiency symptoms became apparent, so the field was
topdressed with 120 pounds per acre of 40-0-0-6 at 33 days after planting (DAP) and 225 pounds
per acre of 33-0-0-12 at 41 DAP. All plots were irrigated with a solid set sprinkler irrigation
system as necessary to avoid drought stress. Due to an outbreak of white mold (Sclerotinium
sclerotiorum), thiophanate-methyl was applied at a rate of 2 pounds per acre through the
irrigation system on August 23.

After plants reached physiological maturity, 10 feet of row out of the center of each plot was
pulled by hand for a yield sample. The yield samples were threshed in a small plot combine
(Wintersteiger) and seed was cleaned using a benchtop seed cleaner. Seed weight was then
recorded and a subsample taken for determination of percent moisture. Yield data was corrected
to 14 percent moisture and statistically analyzed (standard analysis of variance).

On-farm trials. A small plot observation of all 23 varieties consisted of four-row plots 20 feet
long with 24-inch row spacing, planted at a seed rate of 5 seeds per foot of row on May 28 at a
dry bean field near Gateway. The strip plots for the black market class were planted the same day
in the same field. The reds strip plots were also planted on 28 May at a field near Culver. All
management for these trials was at the farmers' discretion.

The small plots were harvested by hand, transported to COARC, and threshed as noted above for
the on-station trial. Yield data for the strip trial with the red market class was obtained by
unloading seed from each strip into a weigh wagon as the farmer combined the field. Due to
problems with the weigh wagon, yield data for the black market class was obtained by removing
parallel sections of 15 feet of windrow from each plot area, transporting them to COARC, and
threshing with a small plot combine. No data was obtained from the on-farm strip trial with the
pink market class, again due to problems with the weigh wagon.

Results and Discussion

Due to cool spring weather, emergence for the plots occurred from about 13 to 17 days after
planting. Nitrogen deficiency symptoms became apparent about 30 DAP and N was topdressed
accordingly (see "methods"). There was some outbreak of white mold about 55 DAP.
Thiophanate-methyl was applied to control white mold and irrigation was applied more carefully
to try and prevent further development of the disease.
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Yield data for all the lines in the experiment station trial, sorted according to market class, are
presented in Table 1. The new, small red variety 'LeBaron' performed well, though it was not
significantly different from 'Ember,' which is currently the most-widely grown small red variety in
central Oregon. Except for the small red class, lines that performed well in small plots on the
station also tended to perform well on-farm (compare Tables 1 and 2). The exception with the
small reds may be because the small red plots were along the edge of the field near a road in the
on-farm observation, so there may have been large plot to plot variability; and since it was
unreplicated, there is no way to correct for it. Therefore. the small red data in Table 2 should be
interpreted with caution.

In the large strip trials, T39 had less yield than did the other black lines. This trend was also
observed in the on-station trial. Among the small reds, 'Garnett' appeared to have greater yields
than did the other lines on-farm; however, it had the least yield in the experiment station trial.
The reason for this appears to be the white mold outbreak at the station. If white mold plots are
not included in the analysis, the average yield of 'Garnett' would be 3,290 lb per acre (versus
2,520 with white mold plots). This would put it in the middle of the reds for yield, with no
statistically significant difference between it and the best yielders. There was no significant
difference between the varieties in disease rating (data not shown); it may be that the 'Garnett'
plots happened to be in a bad spot for white mold development. Or, if 'Garnett' is more
susceptible to white mold, the effect is subtle enough that our statistics didn't catch it.
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Table 1. Initial stand, plants per acre, days to physiological maturity, seed yield, and 100-seed
weight for 23 varieties of dry beans grown in a variety trial with four replications at the COARC,
Madras, in 1999. Lines are sorted according to market class and yield.

Market Class Initial Stand Population Physiological Yield 100 Seed
and Variety (June 17) at Harvest Maturity Weight

(%) (plants/a) (DAP) (lb/a) (g)
Blacks

UI 906 93 100,200 111 2,990 17.8
UI 911 86 70,800 113 2,570 19.4
Black Shadow 88 80,400 113 2,450 22.7
T39 89 73,000 113 2,170 18.0

Mean 89 81,100 112 2,550 19.5

Pinks
UI 537 91 90,700 106 3,970 37.3
Rogers 312 96 94,200 108 3,550 37.7
PR 95-055-2 91 95,800 110 3,380 35.4
Rogers 914 96 112,700 111 3,010 43.2
Rogers 922 91 85,500 110 2,860 42.3

Mean 94 97,100 110 3,350 39.2

Pintos
Othello 88 84,800 107 4,260 43.0
UI 320 95 86,000 110 4,220 44.8
Topaz 89 96,400 107 4,130 39.7
Pinyata 95 86,800 110 3,640 45.4
Agassiz 93 89,800 105 3,690 45.2
Pintium 88 80,300 105 3,470 36.0

Mean 91 88,300 107 3,900 42.4

Reds
LeBaron 91 87,700 108 4,020 37.0
Ember 83 82,900 108 3,920 36.2
U1259 88 81,100 111 3,610 36.1
U1239 94 92,600 111 3,410 35.9
U1228 91 85,600 111 3,010 33.5
NW 63 93 81,000 112 2,950 34.8
R 97030 90 86,800 107 2,710 31.5
Garnett 94 104,300 111 2,520 29.8

Mean 92 89,400 110 3,270 34.4

Grand Mean 91 88,200 109 3,330 34.9
LSD (0.05) NS 12,280 810 4.7
CV (%) 6.0 9.9 17.2 9.5
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Table 2. Days to flowering, physiological maturity, harvest, and seed
yield for 22 varieties of dry beans grown in an unreplicated on-farm
observation at Gateway, OR, 1999. Lines are sorted according to market class

and yield.

Market Class
and Variety

Flowering
Date

Physiological
Maturity

Harvest Yield

(DAP) (DAP) (DAP) (lb/acre)

Blacks
Black Shadow 54 95 103 1,869
Ul 906 53 95 103 1,735
T39 53 92 101 1,641
Ul 911 50 94 102 1,529

Mean 53 94 102 1,690

Pinks
Rogers 312 51 96 104 2,337
Ul 537 52 97 105 2,303
PR 95-055-2 51 96 103 2,008
Rogers 914 45 97 105 1,731
Rogers 922 52 97 106 1,514

Mean 50 97 105 1,980

Pintos
Ul 320 47 95 103 2,404
Pinyata 46 95 102 2,048
Othello 44 93 101 2,048
Pintium 52 92 100 1,499
Topaz 52 92 100 1,346
Agassiz 50 94 102 1,262

Mean 50 93 101 1,770

Reds
Ul 259 47 102 109 3,138
NW 63 46 100 108 2,294
Garnett 54 99 107 2,256
Ul 228 52 96 106 2,082
R 97030 52 99 108 2,032
UI 239 52 100 108 2,026
Ember 52 99 107 1,628

Mean 52 99 107 2,208

Grand Mean 50 96 104 1,910
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Table 3. Yield, flowering date, physiological maturity date, and harvest date
for 4 varieties of black beans grown at Gateway, OR and 4 varieties
of small red beans grown at Culver, OR, in 1999. Lines are sorted according to
market class and yield. The data were collected from unreplicated strip plots
that ran the length of the field.

Market Class
and Variety

Yield Flowering
Date

Physiological
Maturity Date

Harvest
Date

(1b/a) (DAP) (DAP) (DAP)

Blacks (Gateway)
Black Shadow (Vibbert's) 2,839 122
Black Shadow (Trial) 2,523 47 103 122
U1906 1,801 46 101 122
T39 1,657 47 102 122

Reds (Culver)
Garnett 3,130 - - 137
U1228 2,940 - 137
Ember 2,670 - 137
UI 239 2,570 137
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PRELIMINARY WORK WITH MEDICINAL HERBS

Rhonda Bafus, Peter Sexton, Karen Tanino, Branka Barl, and Kristine Krieger

Introduction

Reports show that the medicinal market in the United States is estimated at three billion dollars
each year (Sturdivant and Blaldey, 1999). The objective of this study was to collect information
pertaining to production and quality based on environmental influences of several medicinal herbs
by growing them at various locations. The following herbs were established at the Madras site in
1999: valerian (Valerian officinalis), catnip (Nepeta cateria), calendula (Calendula officinalis),

- angelica (Angelica archangelica), Echinacea (Echinacea angustifolia), burdock (Actium lappa),
and astragalus (Astragalus membranceus).

Materials and Methods

All herbs were grown during the spring under growth lamps and fertilized weekly using 15-30-15.
A week to 10 days before transplanting, plants were moved outside during the day to begin
hardening. Angelica and calendula were transplanted on May 17, and catnip, valerian, and
echinacea were transplanted on May 24. Immediately after transplanting, plants were covered by
a protective cone to provide shade during the first two days. Burdock and astragalus were direct
seeded and mulched. The herbs grown at Madras were arranged in 6 row plots with 3-foot row
spacing and 30 inch rows. Each of the center four rows then were divided into two 3.05-m (10
foot) plots and assigned a sulfur treatment (40 lbs S per acre) and a control. Calendula flowers
were harvested from the entire 3.05-m plot each week after June 29, when flowers first began to
appear. Flower heads were harvested in the morning, allowed to air dry, oven dried, and
weighed. Entire catnip plants were harvested on July 27 from the 3.05-m plots, air dried, and
weighed. Two plants per plot of valerian and echinacea were topped, and roots were dug on
November 15. Roots were washed to remove soil, air dried and weighed. All dry plant samples
were shipped to the University of Saskatchewan for analysis of active ingredient. Analytical
results for the 1999 crop are still in progress. Samples were also taken from a 3-year old plot of
Echinacea purpurea at the Powell Butte COARC station. A 2 m2 area was harvested about 1

foot from the ground, (about one third of the plant height) and air dried. Roots also were
recovered, washed, and air-dried.

Results

All transplants except the Echinacea angustifolia survived and began to immediately put on top
growth. Echinacea plants remained small but eventually began to flower on October 15. The
burdock and astragalus had very poor germination, under 10 percent, and reseeding resulted in
the same outcome. Saskatchewan reported poor germination of those species as well. Sulfur
treatments did not show any differences in yield but may have an effect on active ingredients.
Calendula flowers were healthy and produced,on the average, 200 flowers per plot each week.

119



Collection of calendula lasted for 15 weeks. Blister beetles damaged flower petals for two weeks.
We applied a nicotine spray to the whole plots and diazinon to the border areas after flower
harvest. Valerian, angelica, catnip, and calendula produced abundant foliage and began regrowth
after harvest. Plants will be evaluated next year for production and active ingredients.

Table 1. Yield of medicinal plants grown at COARC
facilities in 1999. All values except calendula are air-
dry samples. Calendula flowers were oven-dried after
air drying. The Echinacea purpurea crop was in the 3rd
year of production at Powell Butte. All other medicinals
were in the 1' year of production at Madras.

Herb	 Dry Weight
(lb/a)

Calendula	 108
Catnip	 2,700
Echinacea angustifolia root	 284
Echinacea purpurea root	 3,208
Echinacea putpurea foliage	 9,684
Valerian root	 11,473

Literature Cited
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BREAKING SEED DORMANCY IN ECHINACEA ANGUSTIFOLIA AND
ARROWLEAF BALSAMROOT

Peter Sexton

Abstract

Echinacea angustifolia and arrowleaf balsarnroot are valuable native plants that are difficult to
germinate. Three hormones (kinetin, gibberelic acid, and ethylene) were tested along with a
potassium nitrate treatment to evaluate their effect on breaking seed dormancy. Germination of
E. angustifolia responded very strongly to treatment with ethephon (a source of ethylene), though
field emergence was poorer than one would expect from the laboratory results. Ethephon and
gibberelic acid treatments showed a trend to increase germination of arrowleaf balsamroot, but
the response was weak.

Introduction

Echinacea angustifolia has enjoyed immense popularity as a medicinal plant in the last several
years (Landes, 1998). Strong seed dormancy has been a large factor limiting its production.
Arrowleaf balsamroot (Balsamorhiza sagittata) has some value as a medicinal herb as well as an
ornamental, but its production also has been limited by problems with seed dormancy. Breaking
seed dormancy in these plants would help open a door for their production and for field-level
agronomic studies. Feghahati and Reese (1994) reported that application of ethephon (which
releases ethylene when it breaks down) greatly enhanced germination of E. angustifolia in
conjunction with a stratification treatment of two to four weeks at 5°C. Based on this report, it
was decided to see if the stratification requirement could be decreased further or eliminated with
larger doses of ethephon, and to see if arrowleaf balsamroot also would respond to ethylene.

Methods

Initial study. Collections of E. angustifolia and arrowleaf balsarnroot were obtained from Round
Butte Seed Growers (Culver, Oregon) and Horizon Herbs (Williams, Oregon), respectively.
Seeds were treated with Vitavax according to Feghahati and Reese (1994). Seeds were counted
out into lots of 50 for imposition of treatments. The seed was placed in germination trays (4 x 4
inches) on two sheets of blotter paper. The blotter paper was treated with 20 mL of one of the
following solutions:

1. deionized water (control)
2. kinetin 10 p.M
3. gibberelic acid (GA3) 10 [IM
4. ethephon 1 mM
5. equal mixture of gibberellic acids (GA 3+4,7) 10 RM total concentration
6. potassium nitrate 200 mM
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There were two replications per treatment. All trays were kept at 5°C for four weeks and
rewetted in deionized water as needed to keep the trays moist. After four weeks, the trays were
placed in a germination chamber set to 25/15°C day/night temperature with an 8-hour day period
provided by flourescent lights (General Electric, F4OCW cool white). Germination counts were
made at 5 and 10 days after placement of the trays in the germination chamber.

Ethephon concentration and timing studies. Using the same collection of E. angustifolia
employed above, seed was again counted out into lots of 50 seeds each and placed in germination
trays. In a trial with three replications, ethephon rate and duration of stratification period at 5°C
were varied as follows:

1. 10 mM ethephon, 3 days stratification
2. 10 mM ethephon, 6 days stratification
3. 10 mM ethephon, 9 days stratification
4. 10 mM ethephon, 12 days stratification
5. 10 mM ethephon, 14 days stratification
6. 1 mM ethephon, 14 days stratification
7. 0.1 mM ethephon, 14 days stratification
8. 0.01 mM ethephon, 14 days stratification
9. no ethephon, 14 days stratification (control)

Trays were placed in a germination chamber as above and three counts made for each treatment
over a 14-day period.

Because all the 10-mM ethephon treatments showed good germination, a further trial was
initiated to see if any stratification was required. Conditions in the germination chamber and
counts were as already noted for the above trial. The treatments for this trial (with three
replications) were:

1. no ethephon, no stratification
2. no ethephon, 3 day stratification
3. 10 mM ethephon, no stratification
4. 10 mM ethephon, 0.5 day stratification
5. 10 mM ethephon, 1.0 day stratification
6. 10 mM ethephon, 2.0 day stratification
7. 10 mM ethephon, 3.0 day stratification

Tray and field studies. In order to see if the positive response to ethephon would occur outside
the germination chamber, studies were conducted with treated seed being planted in trays filled
with potting soil, and in the field. For the potting soil trial, 100 seeds were counted out for each
replicate. There were three replicates. The seeds were treated and then spread over a 12 by 12-
inch area in a greenhouse tray. Then 3 mm (1/8 inch) of potting soil was sprinkled over the top of
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the seed and the trays were watered with tap water. The treatments were as follows:

1. Dry seed - control
2. Dry seed dipped in 10 mM ethephon
3. Imbibed seed - 24 h in a 10 mM ethephon solution
4. Imbibed seed - 24 h in deionized water
5. Imbibed seed - 24 h in water followed by an ethephon dip
6. Apple slice - 2.5 to 3.0 g of fresh apple slices placed in a covered tray with seed on moist

blotter paper for 18 hours

The ethephon dip consisted of placing 100 seeds in a 50 mL beaker, adding 5 mL of 10 mM
ethephon solution, briefly mixing the seed to ensure uniform coverage, and then immediately
removing the seed. The trays were kept indoors (20°C) under flourescent lights. Emerged
seedlings were counted at 8 and 10 days after planting.

To provide a second seed source for a field study, seed of E. angustifolia was purchased from

Horizon Herbs (Williams, Oregon), and treated with Vitavax. Treated seed were planted at a rate
of 80 seeds per row in 20-foot, single-row plots. Seeds were planted by hand on a field that had
been rototilled to a depth of 4 inches. Immediately after planting, the area was culti-packed
perpendicular to the row direction. The plots were irrigated as needed to keep the soil moist
within 3 mm of the surface. Number of emerged seedlings was counted at 28 days after planting.
Seed treatments were:

1. imbibed in water for 24 h
2. dry
3. dry seed dipped in ethephon
4. imbibed in ethephon solution (10 mM) for 24 h.

All percent data were arc-sine square-root transformed and subject to analysis of variance using
the PROC GLM procedure of SAS software (SAS Institute, Cary, NC).

Results and Discussion

While differences were not statistically significant, treatment of arrowleaf balsamroot with
ethephon and with gibberellic acid appeared to approximately double germination rate (Table 1).
The kinetin and potassium nitrate treatments were intermediate in their apparent response.
Because there were only two replications in this trial, the effects would have to be quite strong to
be detected statistically. For E. angustifolia, treatment with ethephon increased germination rate
from about 25 percent up to almost 70 percent. The other treatments (kinetin, gibberellic acid,
and potassium nitrate) did not appear to influence germination rate very much.

All treatments in the first trial received a four-week stratification period at 5°C. Because the
ethephon treatment worked so well with E. angustifolia, it was decided to see if the stratification
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period could be shortened. The result was that, at least for the seedlot we worked with in two
trials, no stratification was required when the seed was treated with 10 mM ethephon (Fig. 1A).
Eliminating the stratification step greatly simplifies breaking seed dormancy for this crop. This
raises the question of whether more or less ethephon might give a better result. Accordingly,
germination was evaluated across several concentrations (0, 0.01, 0.1, 1.0, and 10 mM) of
ethephon. Germination response leveled off at a concentration of 1.0 mM ethephon and did not
increase much at the greater level of ethephon (Fig. 1B). Note that the germination rate of the no
ethephon treatment was rather high (about 70%) in this part of the trial. We are uncertain what
may have caused this, unless there was some contamination of the controls with ethephon or
ethylene.

Ethephon treatment of E. angustifolia then was evaluated for seed planted in potting soil and
finally in the field to see if the enhanced germination effect would carry through from the
germination tray in the laboratory out into the field. Ethephon doubled germination rate from
about 25 percent up to about 50 percent for seed planted in potting soil (Table 2). Of special
interest is that treatment of dry seed just prior to planting still resulted in enhanced emergence.
Not having to treat seed ahead of time means that one could wait until conditions are right to
plant, treat seed, and put it in the field. The treatment with sliced apple was to see if ethylene
released from the apple would have the same effect as the ethephon treatment (ethephon breaks
down to ethylene). However, the apple treatment did not appear to have any effect.

Emergence was much lower in a field environment than in potting soil (Tables 2 and 3). The
seed from one source was of much poorer vigor than the other. Analysis of variance with seed
source, ethephon, and pre-soaking as main effects with all possible interactions included indicated
that the ethephon effect was highly significant. Even with ethephon, percent emergence was only
half that observed for seed planted in potting soil, and only a third to a quarter of that observed
when seed was germinated on blotter paper. Presumably, the difference is because most of the
seed germinated, but did not manage to emerge. Apparently E. angustifolia seed is of low vigor
(or at least the seed we planted was). This trial would suggest that the best emergence one could
expect would be near 20%.

Conclusion

A 10 mM treatment of ethephon was able to break seed dormancy in E. angustifolia without
having to impose any cold treatment (stratification) in experiments conducted at COARC. These
experiments need to be repeated to confirm the results, but it appears that an ethephon treatment
applied to dry E. angustifolia seed immediately prior to planting will break dormancy in most of
the seed. This may not ensure a good stand, however, as field emergence appears to be only
about one-third the rate of germination observed in laboratory trials. More work needs to be
done to develop a practical method for breaking seed dormancy in arrowleaf balsamroot.
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Fig. 1. Response of seed germination in E. angustifolia versus duration of stratification in two
trials with a seed treatment of 10 mM ethephon (A), and versus concentration of ethephon in the
water added to germination trays (B).
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Table 1. Effect of several different hormones on germination of arrowleaf balsarnroot and E.
angustifolia. All treatments were stratified at 5°C for four weeks. Differences among treatments
were nonsignificant for arrowleaf balsamroot; the ethephon treatment had significantly greater
germination than did the other treatments.

Plant Variety Germination
(%)

Arrowleaf Balsamroot
Ethephon 21.0
GA3 21.0
GA3+4+ 7 18.0
Kinetin 16.0
KNO3 14.0
Water 9.0

Echinacea angustifolia
Ethephon 69.0
GA3 29.5
GA3+4+7 30.5
Kinetin 32.0
KNO3 24.5
Water 27.5

Table 2. Effect of ethephon, exposure to apple slices, and pre-soaking on emergence of E.
angustifolia planted in greenhouse trays filled with commercial potting soil. Means followed by
the same letter are not significantly different (P < 0.05).

Treatment	 Germination
(%)

Imbibed / Ethephon soak	 59.7 a
Dry/ Ethephon dip 	 45.0 ab
Imbibed / Ethephon dip 	 45.0 ab
Dry / Control	 28.7 b
Imbibed / Water only 	 23.7 b
Apple	 23.3 b

mean	 37.6
CV (%)	 36.3
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Table 3. Effect of ethephon and pre-soaking on emergence of E. angustifolia planted on the
surface and rolled into the soil with a culti-packer. Means followed by the same letter are not
significantly different (P< 0.05).

Seedlot Seed Moisture Ethephon Germination
(%)

1 Imbibed 0.6a
1 Dry 0.3a
1 Dry + 5.0 a
1 Imbibed + 4.1 a
2 Imbibed - 5.5 ab
2 Dry 9.7 b
2 Dry + 27.5 c
2

mean

Imbibed + 15.9 b

8.6
CV(%) 3.9
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EVALUATION OF BERSEEM CLOVER AS AN ANNUAL FORAGE IN CENTRAL
OREGON

Peter Sexton, Rhonda Bafus, and Mylen Bohle

Abstract

Berseem clover may represent an alternative annual forage crop for central Oregon. In a spring
planted trial, three varieties of berseem clover were tested against three red clovers, an alsike
clover, and a crimson clover along with 'Vernal' alfalfa. All the same lines, except for the
berseem clovers (which are not winter-hardy), were included in a fall planted trial (planted the
preceding fall) on an adjacent plot. `Trialex' and `Bigbee' berseem clovers showed the greatest
yields among the spring planted clovers. 'Solid' red clover also performed well. Among the fall
planted clovers, 'Solid' and 'Medium' red clovers produced the most hay over the course of the
season.

Introduction

In a survey of central Oregon farmers conducted last year, development of alternative crops
consistently came up as a priority for research (Sexton and Roetcisoender, 1999). A spring
planted crop that could come off the field in time to allow for fall seeding of other crops would be
particularly useful. A second interest of local farmers was use of green manures and cover crops
to promote the productivity of their soil. The positive effect of some species of annual legumes
on the following crop of oat hay was demonstrated in some trials in 1993 and 1994 (Bohle, 1999).
With these interests in mind, it was decided to evaluate berseem clover as a potential alternative
crop. Berseem clover would be used as an annual forage here as it is not winter-hardy. It has
been tested as an emergency forage in the Midwest when stands of alfalfa are lost to winterkill
(Shrestha et al., 1998). In their study, the forage quality of berseem clover was similar to that of
a nondormant alfalfa (Nitro') included in the trial, while tonnage was consistently equal to or
greater than that of the alfalfa. It was decided to include some other clovers in the trial as well,
including a fall-established stand, in order to have a more complete view of possible options for
including clovers in the cropping pattern as annual forages. This work complements trials done
earlier with several clovers at Powell Butte (Bohle et al., 1999).

Materials and Methods

Fall and spring seeded clover plots consisted of 6 rows planted at an 8-inch spacing with a 20-foot
plot length. The fall seeded clover trial was planted on August 20, 1998, and the spring seeded
trial was planted on May 13, 1999 using an Oyjord small-plot drill. Seed rates were as follows:
alsike clover, 6.2 lb/ac; crimson clover, 22.3 lb/a; red clover, 9.8 lb/a; alfalfa, 22.3 lb/a; berseem
clover, 13.4 lb/a. Fertilizer was applied at a rate of 29-74-0-48 lb/acre of NPKS before planting.
Plots were irrigated as needed using a solid set sprinkler system. Harvest dates for fall seeded
trials were June 2, July 13, August 6, and October 13. Harvest dates for spring seeded trials were
August 13 and October 13. Plots were end-trimmed with a flail mower removing two to three
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feet from the edge of each plot to avoid border effects on the yield data. A small plot forage
harvester with a 40-inch-wide head was used to harvest the plots. For each plot, the total forage
mass first was weighed, then a subsample of 200 to 400 g was weighed in the field for a moisture
and quality sample. The subsamples were dried at 145 °F. The percent moisture was used to
estimate yields on a dry matter basis. After weighing, the dry subsample was ground in a
Thomas-Wiley mill (Arthur H. Thomas Co., Philadelphia, PA) and bulked across replications for
each cutting. The ground samples then were analyzed for quality at a public laboratory (Klamath
Experiment Station, Klamath Falls, OR) using near-infrared spectrometry. Data on dry matter
yield was subject to standard analysis of variance using SAS statistical software (SAS Institute,
Cary, NC). The forage quality analysis was not replicated, so no statistical analysis was done
other than calculating averages for forage quality.

Results and Discussion

All the fall seeded clovers over-wintered well and produced good stands in the spring. Harvest
yields for four cuttings of the fall seeded clover are summarized in Table 1. Average total yield
for the fall seeded varieties was 9.43 tons/a, with red clover varieties tending to give the greatest
yields over the course of the season. Dixie Crimson clover had the highest first cut yield with
3.34 tons/acre, but did not produce any regrowth. Berseem clovers were not included in the fall
planting because they are not winter-hardy.

Harvest yields for two cuttings of the spring seeded clover varieties are summarized in Table 2.
Average total yield over the season was 4.9 tons/a for berseem clovers compared to the vernal
alfalfa check at 2.82 tons/a. Dixie Crimson clover again had the greatest first cut yield at
2.49 tons/acre. The three varieties of berseem clover performed well in both cuttings with,
Trialex berseem yielding the best at 5.28 tons/a over the entire season.

Berseem clovers appear to have good potential, both as an annual forage or as a green manure.
They produced the greatest tonnage of the forages tested, and they accumulated the most N per
acre also. As a forage or green manure they would have the advantage over a grain crop of
providing flexibility for early harvest in order to prepare a field for fall seeding. The seed cost
versus the value of the product will determine whether or not berseem clover will be profitable
versus planting alfalfa for hay. Berseem clover seed costs about $75 per 50-pound bag. At a seed
rate of 15 pounds per acre, the seed cost would be about $22 an acre. The seed cost for alfalfa
would be closer to $60 an acre (assuming a cost of $150 per 50-pound bag and seed rate of 20
lb/acre).
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Table 1. Performance of fall seeded clover and alfalfa at COARC, Madras, OR, 1999. Planting date was August 20, 1998 with harvest
dates June 2, July 13, August 8, and October 13, 1999. All quality data is reported on a dry matter basis. Relative differences in quality
are accurate, but true quality may not be completely precise in terms of exact values. Cuts were made on June 2, July 13, August 6,
and October 13.

Variety Flowering

Quality
Plant

Nitrogen
Accumulation

Dry Matter
Yield

Crude
Protein

Acid
Detergent

Fiber

Neutral
Detergent

Fiber

Total
Digestible
Nutrients

Relative
Feed Value

(% bloom) (tons/acre) (%) (%) (%) (%) lb/a
1 st Cut Dixie Crimson 15 3.34 20.4 26.6 32.7 65.8 194 110

F5 Red 25 3.12 21.3 25.9 32.9 66.5 194 107
Solid Red 30 3.04 20.9 26.9 33.6 65.4 188 102
Vernal Alfalfa 20 2.95 20.6 30.1 35.9 61.8 170 98
Alsike 25 2.94 25.2 21.5 25.7 71.6 261 119
Medium Red 5 2.69 22.3 25.1 33.8 67.5 191 97

LSD 0.61
CV % 11.0

2nd Cut Solid Red 30 5.42 19.2 30.7 40.0 61.0 151 167
Medium Red 75 4.83 20.5 30.8 40.5 61.0 149 159
F5 Red 50 3.56 20.6 30.1 38.6 61.7 158 118
Vernal Alfalfa 1 3.08 22.2 31.0 40.6 60.7 148 110
Alsike 26 2.47 24.3 24.5 35.7 68.2 182 96
Dixie Crimson

LSD 1.25
CV % 25.6

3rd Cut Medium Red 1.68 23.3 28.5 39.1 63.6 159 63
Solid Red 1.60 23.0 30.1 39.2 61.8 155 60
F5 Red 1.58 24.1 28.0 38.8 64.1 161 62
Vernal Alfalfa 1.49 22.8 31.2 40.6 60.5 148 55
Alsike 0.95 29.2 20.9 35.5 72.3 190 45
Dixie Crimson

LSD 0.30
CV % 16.3



Table 1 Continued:

Variety Flowering

Quality
Plant

Nitrogen
Accumulation

Dry Matter
Yield

Crude
Protein

Acid
Detergent

Fiber

Neutral
Detergent

Fiber

Total
Digestible
Nutrients

Relative
Feed Value

(% bloom) (tons/acre) (%) (%) (%) (%) (Ib/a)
4th Cut Solid Red 2.45 22.3 22.8 35.0 70.1 189 88

F5 Red 2.34 22.0 22.7 34.5 70.2 192 83
Medium Red 2.24 21.8 23.9 36.0 68.9 181 79
Vernal Alfalfa 1.68 22.7 24.7 33.9 67.9 191 61
Alsike 0.69 24.1 15.5 30.2 78.5 237 27
Dixie Crimson

LSD 0.53
CV % 22.40

Total Solid Red 13.23
Season

Medium Red 12.30
F5 Red 11.13
Vernal Alfalfa 9.45
Alsike 7.17
Dixie Crimson 3.34

LSD 1.30
CV % 7.50



Table 2. Performance of spring seeded clover and alfalfa at COARC, Madras, OR, 1999. Planting date was May 13 with harvest dates
August 6 and October 13. All quality data reported on a dry matter basis. Relative differences in quality are accurate, but true quality
may not be completely precise in terms of exact values. The first cut was made August 13, and the second cut was made October 13.

Quality

Variety
Dry Matter

Yield
Crude
Protein

Acid
Detergent

Fiber

Neutral
Detergent

Fiber
Total Digestible	 Relative

Nutrients	 Feed Value

Plant
Nitrogen

Accumulation

(tons/acre) (%) (%) (%) (%) (Ib/a)

1 st Cut Dixie Crimson 2.49 18.7 33.3 40.4 58.1 145 75

Trialex Berseem 2.45 17.9 32.2 41.8 59.4 142 71

Bigbee Berseem 2.42 19.4 32.2 41.2 59.3 144 76

Multicut Berseem 2.00 17.5 29.8 38.3 62.1 160 56

Solid Red 1.89 20.3 32.1 39.6 59.4 150 62

Medium Red 1.85 19.0 32.4 40.7 59.1 145 57

F5 Red 1.79 21.4 30.8 39.7 60.9 152 62

Alsike 1.69 23.5 26.5 35.6 65.8 178 64

Vernal Alfalfa 1.53 19.8 33.4 42.3 57.9 138 49

LSD 0.44
CV% 12.60

i.--
4.,.)(..,.)

2nd Cut Trialex Berseem
Bigbee Berseem
Solid Red

2.68
2.44
2.30

17.8
18.0
21.0

30.0
27.8
22.9

39.7
37.0
34.7

61.9
64.4
70.1

154
169
191

77
71
78

Multicut Berseem 2.27 17.0 27.1 36.1 65.2 175 62

Medium Red 1.84 20.5 23.6 35.0 69.2 188 61

F5 Red 1.76 20.9 22.3 33.2 70.8 200 59

Vernal Alfalfa 1.34 21.0 24.1 33.5 68.7 195 46

Alsike 0.99 22.8 17.4 30.0 76.3 234 37

Dixie Crimson

LSD 0.49
CV% 19.10

Total Season Trialex Berseem 5.28
Bigbee Berseem 4.67
Multicut Berseem 4.27
Solid Red 4.19
Medium Red 3.69
F5 Red 3.62
Vernal Alfalfa 2.82
Alsike 2.62
Dixie Crimson 2.49

LSD 0.79
CV% 12.40



EFFECT OF SEVERAL POST-EMERGENCE HERBICIDES ON INDIAN RICEGRASS,
SQUIRRELTAIL, GREAT BASIN WILDRYE, JUNEGRASS, AND IDAHO FESCUE

Peter Sexton and Rhonda Bafus

Abstract

There is little information in the literature on herbicide use for seed production of native grasses.
Five native grasses [Indian ricegrass (Oryzopsis hymenoides), squirreltail (Sitanion hystrix), Great

Basin wildrye (Elymus cinereus), junegrass (Koelaria cristata), and Idaho fescue (Festuca
idahoensis)] were treated with the following herbicides at 75 days after planting: Plateau,
Fusilade, Nortron, Horizon, and 2,4-D amine as a control. There were large differences in plant
size among the grasses at the time of application (from 1.5" for junegrass to 16" for great basin
wildrye). Idaho fescue appears to be quite tolerant of Fusilade. Plateau stunted growth in all the
grasses and is not an appropriate herbicide for seed production stands.

Introduction

Seed of native grasses for reseeding burned or otherwise disturbed rangelands are in chronic short
supply (personal communication, Jim Johanson, Bureau of Land Management, Boise, Idaho).
There is a paucity of information on herbicide use in seed production stands of native grasses. As
a first step towards addressing this lack of information, a small trial was conducted to observe the
effects of several post-emergence herbicides registered for seed production of other grasses in the
Pacific Northwest (Gingrich and Mellbye, 1998), along with an herbicide registered for use on
native grasses (Plateau).

Materials and Methods

On 27 April 1999, seed of Indian ricegrass (Oryzopsis hymenoides), squirreltail (Sitanion hystrix),

Great Basin wildrye (Elymus cinereus), junegrass (Koelaria cristata), and Idaho fescue (Festuca

idahoensis) were sown at rates of 460, 60, 70, 180, and 110 seeds per foot of row in 40-foot
rows using a small-plot cone planter (Almaco Inc., Nevada, Iowa). Planting depth was 3 to 6mm.
Row width was two feet. Plots were rolled once with a cult-packer perpendicular to row
direction after planting. Plots were irrigated as needed to keep the seed zone moist. Weeds were
controlled by hoeing and cultivation. No herbicides were applied for weed control and the plots
were kept weed-free.
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On July 10, 1999 the following herbicides were applied with a CO 2 pressurized backpack sprayer:

Trade Name Common Name Company per acre
rate

2,4-D amine 2,4-D amine 0.5 lb
Plateau Cyanamid 4 oz
Fusilade Fluazifop Zeneca 0.125 lb
Nortron ethofumesate AgrEvo 0.75 lb
Horizon Fenocaprob Am-Ey° 12 pints

Fusilade and Plateau were applied with 5% (v/v) Spray Booster-S (Cenex Cooperative). A repeat
application of Fusilade was made on July 28, 1999 at the same rate as the first application.
Herbicides were applied in 4.5-foot bands perpendicular to the grass rows with a minimum space
of 2 feet between bands.

Plots were evaluated by measuring plant height from five plants in the middle two feet of each
treatment area on August 5, and a visual rating of stunting (based on overall size of the plant) on
a percent scale was taken on August 9, 1999. The middle part of each plot was cut after this.
Regrowth in cut areas was scored on a 1 to 5 scale for each plot on Sept. 23, 1999.

All data were directly subject to analysis of variance using the PROC GLM procedure of SAS
statistical software (SAS Institute, Cary, NC).

Results

Application of the herbicides was delayed until the slowest growing grass (junegrass) had attained
a height of 1.5 to 2 inches. Because the junegrass grew very slowly, application of the herbicides
was delayed for the rest of the grasses. At time of application, grass heights were approximately
as follows: junegrass, 1.7 inches; Indian ricegrass, 12 inches; squirrel ail, 5 inches; Great Basin

wildrye, 16 inches; and Idaho fescue, 2.5 inches. One would expect larger plants to be more
resistant to a given herbicide, and results should be interpreted accordingly.

For all the grasses tested, Plateau decreased plant height, stunted plants, and, with the possible
exception of squirreltail, its effects were persistent, causing decreased regrowth after cutting later
in the season (Table 1). Its negative effects could still be seen six months after application, in
Idaho fescue especially. Fusilade caused decreased height and stunting in all the species except
for Idaho fescue, which appeared to tolerate it quite well. Fusilade did not appear to hinder
regrowth of Indian ricegrass after cutting later in the season; however, the other grasses (except
for Idaho fescue) showed negative effects of Fusilade on regrowth later in the season. Horizon
had no apparent negative effects on growth. It did not differ from the 2,4-D control treatment in
any of the grasses. Nortron had a negative effect on growth of Idaho fescue, and appeared to
have a mild negative effect on squirreltail and junegrass. It may have had a stronger effect if it had
been applied earlier.
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Conclusions

This is a preliminary trial with materials being applied late for most of the grasses, especially the
Great Basin wildrye and the Indian ricegrass. Further work needs to be done before firm
conclusions can be made. Nevertheless, several salient points deserve mention:

1. Idaho fescue appears to be quite tolerant to fusilade, and merits further testing.
2. Plateau is not a useful herbicide for seed production of native grasses.
3. Indian ricegrass and Great Basin wildrye showed less effect of nortron application than did the
other grasses - this was confounded with their larger size. Nevertheless, this may warrant further
testing.
4. Junegrass is extremely slow to establish, and a persistent pre-emergence herbicide would be of
great benefit in its cultivation.
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Table 1. Plant height, percent stunting, and regrowth rating for five native grasses treated with
several different herbicides at 75 DAP. A second application of Fusilade was made at 93 DAP.
Height was measured at 101 DAP; percent stunting (visual rating) at 105 DAP; and regrowth

(visual rating) at 159 DAP.

Height Stunting Regrowth
(cm) (%) (1 to 5 rating)

Indian Ricegrass
Horizon 58.0 0 4.8
2,4-D 56.9 0 5.0
Nortron 55.0 0 5.0
Fusilade 35.4 42 5.0
Plateau 33.5 72 3.3

LSD 7.0 31.9 NS
CV (%) 9.6 75.0 15.8

Squirreltail
Horizon 26.0 0 5.0
2,4-D 25.2 6 5.0
Nortron 22.0 28 4.3
Plateau 15.2 55 4.5
Fusilade 13.2 75 2.8

LSD 3.5 15.0 12
CV (%) 11.2 29.6 17.9

Great Basin Wildrye
Horizon 64.8 0 4.8
2,4-D 60.2 6 5.0
Nortron 59.8 5 4.0
Fusilade 46.7 66 2.7
Plateau 40.3 45 3.3

LSD 7.0 16.8 1.2
CV (%) 8.4 44.6 172

Junegrass
Horizon 9.0 0 5.0
2,4--D 8.3 17 4.3
Nortron 7.5 8 3.8
Fusilade 4.8 72 2.3
Plateau 3.9 58 2.3

LSD 2.0 28.9 1.7
CV (%) 16.8 49.5 26.8

Idaho Fescue
Fusilade 10.3 7 5.0
Horizon 9.8 0 4.5
2,4-0 9.6 0 5.0
Nortron 9.1 30 4.5
Plateau 5.7 63 1.8

LSD 1.7 29.9 0.7
CV (%) 12.5 79.3 10.3
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PRELIMINARY WORK WITH THE USE OF FIRE TO BREAK SEED DORMANCY IN
NATIVE RANGE GRASSES

Peter Sexton, Robert Pawelek, and Rhonda Baths

Abstract

Exposure of seed to smoke has been reported to break seed dormancy in several species adapted
to fire prone environments. One element of smoke is ethylene, a plant hormone known to
sometimes break seed dormancy. To test the effect of timing of field burning and ethylene
treatment on emergence, small plot trials were conducted at OSU facilities at Madras and at
Warm Springs with burn treatments applied: (1) before planting; (2) immediately after planting;
(3) after irrigating; (4) not applied (control). An ethylene treatment also was imposed with
application of ethephon to seed one day before planting versus non-treated seed as a control in
each plot. The grasses tested were Great Basin wildrye, Indian ricegrass, and needle-and-thread
grass. Because of problems with volunteer bluegrass in the burn plots (from burned hay),
comparison of burned and non-burned plots is difficult. Nevertheless, it appears that the post-
irrigation burn treatment increased seedling emergence for all the grasses. Indian ricegrass
showed an emergence response to the ethephon seed treatment, but the other grasses did not.

Introduction

There are both economic and environmental reasons for studying seed dormancy in native range
plants. Availability of seed of native range species is a limitation in rangeland rehabilitation work.
Breaking seed dormancy is a prerequisite for successful seed production of these species.
Identifying conditions that break dormancy opens a door for further research to look at dormancy
mechanisms and pathways for signaling germination. It also would open a door for field-level
agronomic studies to define optimum planting dates, weed control strategies, and ways to
minimize harvest losses of seed. Oregon is well known as a premier area for production of grass
seed. Given the largely unmet demand for seed of native range species, we believe there is a
possibility to establish a niche for production of native range grasses and forbs here in Oregon.

Seed dormancy is an adaptive advantage in delaying germination until the optimum season for
seedling growth and also in spreading out risk by preventing all the seed in the soil from
germinating at once whenever conditions are conducive to growth. Seed dormancy may be caused
by several factors, including: seed coats that limit movement of moisture and or oxygen into the
seed, inhibitors that block the germination process, and immature seed which must develop
further (after-ripen) before it can germinate. It may be that the seed is designed to survive
passage through the digestive tract of some animal, or to age for a long period (overwinter, or
over several years), or to be exposed to the effects of fire, before germinating (Copeland and
McDonald, 1985).

While previous work has been done with breaking dormancy in Indian ricegrass using
concentrated sulfuric acid and other treatments (Rogler, 1960; McDonald and Khan, 1977; Jones
and Nielson, 1992), these methods have not proven to be practical for seed producers. Recent
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work with fire effects on germination have shown increased germination in response to trace
gasses in smoke, burned soil, and aqueous smoke extracts among several plant species native to
areas where fires are part of the ecosystem (e.g., Brown and van Staden, 1997; Keeley and
Fotheringham, 1998). However, overexposure of seed to smoke also can inhibit germination
(Brown et al., 1993). Blank and Young (1998) reported enhanced germination of Indian ricegrass
and increased rate of leaf expansion in Great Basin Wildrye exposed to smoke in a laboratory
environment. With these reports in mind, it was decided to conduct a trial to ascertain whether
and at what time field burning might enhance germination of Great Basin wildrye, Indian
ricegrass, and needle-and-thread grass. Because we have had some success with ethephon in
breaking seed dormancy, we also included an ethephon treatment in the trial to see if it might
benefit germination of these species.

Methods

Seed of Great Basin wildrye, Indian ricegrass, and needle-and-thread grass were obtained from
Windriver Seeds (Manderson, Wyoming). Seeds were planted at a rate of 57, 170, and 170 seeds
per foot of row for the Great Basin wildrye, indian ricegrass, and needle-and-thread grass,
respectively. Single row plots, 20 feet long, were used for the experiment. Seed was planted at a
depth of 3 to 6 mm with a four-row cone planter (Almaco Inc., Nevada, Iowa) and rolled with a
cultipacker after planting. Plots were irrigated with 0.5 inch of water the day after planting and
were kept moist for two weeks after planting. Burn treatments were imposed using air-dry
Kentucky bluegrass hay which was evenly spread (3.6 kg per plot) over the plot and ignited using
a propane torch. After the initial burn, any remaining hay was flamed with the hand-held propane
torch. Plots consisted of six rows 20 feet long. Burns were imposed at three times: before
planting, immediately after planting, and one day after the first irrigation (three days after
planting). There was also a no-burn control plot. In addition to the burn treatments, an ethephon
seed treatment (Feghahati and Reese, 1994) was tested for each grass versus a non-treated
control. Thus for each grass there were eight treatments:

1. no burn, no ethephon
2. no burn, 1 mM ethephon seed treatment
3. preplant burn, no ethephon
4. preplant burn, 1 mM ethephon
5. postplant burn, no ethephon
6. postplant burn, 1 mM ethephon
7. post-irrigation burn, no ethephon
8. post-irrigation burn, 1 mM ethephon

Ethephon treatments were imposed by placing seed in a beaker and adding a solution of 1 mM
ethephon sufficient to cover the seed, immediately removing the seed, and allowing seed to dry
overnight before planting the next day. The trial was laid out in a randomized complete block
design with four replications at Madras and two replications at Warm Springs.

Counts were made by hand along 2 feet of row in each plot at 27 days after planting at Warm
Springs and 23 days after planting in Madras. Data for each grass were subjected to analysis of
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variance using the PROC GLM procedure in the SAS statistical package (SAS Institute, Cary,
NC). Site by treatment effects were non-significant for each grass, so the data were pooled
across sites.

Results and Discussion

The hay we used for the burn treatments contained viable Kentucky bluegrass seed, which later
germinated prolifically. This made it difficult to make stand counts in the rows where burn
treatments had been imposed, and counts were consistently lower in the burn than in the non-burn
(control) treatments because it was much easier to identify and count desired grasses in the
control than in the bum treatments. For this reason, the control treatments were analyzed
separately from the burn treatments.

Among the burn treatments, the post-irrigation burn consistently gave the greatest emergence
rates for all three grasses (Table 1). Differences between sites were nonsignificant and there were
no significant interaction effects between the burn and ethephon treatments, nor were there
interactions of the treatments with trial location (Table 2). Ethephon seed treatment had a
significant effect on emergence for Indian ricegrass, but not for the other grasses (Tables 1 and 2).
This also was observed in the control plots, where ethephon boosted emergence of Indian
ricegrass, but not of Great Basin wildrye nor of needle-and-thread grass (Table 3).

The data suggest that whatever the effect of burning, it is not a function of ethylene release. If it
were, then one would expect the same response to ethephon as was observed with fire. However,
Great Basin wildrye and needle-and-thread grass did not respond to ethephon, while they did
respond to fire (Tables 1 and 2). Furthermore, Indian ricegrass showed an additive effect of the
post-irrigation burn and ethephon treatments (Table 1). Since one effect did not replace or
obviate the other, it appears that they act independently.

In conclusion, the data here suggest that field burning after an initial irrigation is superior to
burning either before or immediately after planting. An ethephon seed treatment benefitted
emergence in Indian ricegrass, but not in Great Basin wildrye or needle-and-thread grass. While
evaluating the burn treatments, we cannot make a true comparison with a non-burned treatment
because of the problem with volunteer bluegrass that existed in the burn plots. For this reason,
the trial will have to be repeated using hay that does not contain any viable seed before more solid
conclusions can be drawn.
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Table 1. Number of emerged plants per foot of row for three range grasses submitted to burn
treatments imposed preplant, post-plant, and post-irrigation.

Bum Treatment	 Ethephon	 Emergence 
Great Basin Wildrye 	 (plants per ft)
Post-irrigation bum	 N	 15.8
Post-irrigation bum	 Y	 13.8
Pre-plant bum	 Y	 10.3
Pre-plant bum	 N	 9.0
Post-plant bum	 N	 8.4
Post-plant bum	 Y	 6.5
LSD	 2.6
CV	 44.5

Indian Ricegrass
Post-irrigation bum	 Y	 25.7
Post-irrigation bum	 N	 12.8
Post-plant bum	 Y	 8.3
Pre-plant bum	 Y	 5.6
Pre-plant bum	 N	 5.4
Post-plant bum	 N	 5.0
LSD	 2.9
CV	 56.4

Needle-and-Thread Grass
Post-irrigation bum	 Y	 21.4
Post-irrigation bum	 N	 20.0
Pre-plant bum	 N	 11.0
Post-plant bum	 N	 9.8
Pre-plant bum	 Y	 9.3
Post-plant bum	 Y	 9.1
LSD	 3.7
CV	 70.4

Table 2. ANOVA table on significance of main effects (burn treatment, ethephon, site) and
interactions on germination of three native range grasses. The symbols *, and **, indicate
statistical significance at the 0.05, and 0.01, levels respectively. 'NS' indicates treatment effects
are statistically nonsignificant.

Bum (B)	 "	 *
Ethephon (E)	 NS	 *	 NS
Site (S)	 NS	 NS	 NS
BxE	 NS	 NS	 NS
BxS	 NS	 NS	 NS
ExS	 NS	 NS	 NS
BxExS	 NS	 NS	 NS

1) B= Bum Treatment; E= Ethephon; S=Site.

Needle-and-Thread
Variation'Source of Great Basin Wildrye Indian Ricegrass 	 Grass
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Table 3. Effect of ethephon on germination of three native range grasses in plots where no burn
treatments were imposed. The symbol * indicates statistical significance at the 0.05 level. 'NS'
indicates treatment effects are statistically nonsignificant.

Grass	 Ethephon Emergence 
Great Basin Wildrye
Control (no bum)	 N	 17.8	 NS
Control (no bum)	 Y	 14.9

Indian Ricegrass
Control (no bum)	 N	 10.3
Control (no bum)	 Y	 21.3

Needle-and-Thread Grass
Control (no bum)	 N	 16.9	 NS
Control (no bum)	 Y	 17.0
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Corn Silage Yields in Central Oregon

Rhonda Bafus, Peter Sexton, and Mylen Bohle

Abstract

Due to interest in establishing dairy locations in central Oregon, a corn silage evaluation trial was
initiated to determine if corn silage could be productively grown in the area. Average yields were
in the neighborhood of 30 tons per acre for seven varieties tested in experiment station and on-
farm trials. Yields at the experiment station averaged 29 tons per acre. At the on-farm site, yields
averaged about 36 tons per acre in the trial plots and about 27 tons per acre across the whole
field. Except for a little warmer than usual temperatures in late September, this growing season
provided a good test for corn growth in central Oregon.

Introduction

Corn is a tropical grass, native to Central and South America. Central Oregon presents a
relatively cool environment for growing this crop, and there was some doubt about how well it
would perform in the area. With the help of several companies, a number of different of corn
varieties varying in maturity were tested to determine optimum days to maturity as well as
assessing yield potentials for the area. The objective of this study was to determine if corn
varieties could be profitably grown for silage. The cool spring and typical summer temperatures
from this last season provided a good test for the crop, and it still performed well, so OSU
researchers and farmers involved with the study were pleased with the outcome.

Materials and Methods

Seven varieties ranging in maturity from 80 to 115 days were planted in 6-row strip plots at the
Madras experiment station on June 1 and on May 29 at Ed Hemenway's farm south of Gateway
near Mud Creek. The varieties tested were:

Variety	 Maturity	 Company
Cargil 2610	 89	 Cargil Seeds
Cargil HS60A	 115	 Cargil Seeds
Croplan 156	 80	 Cenex/Land O'Lakes
Croplan 357	 94	 Cenex/Land O'Lakes
Croplan TMF2202	 90	 Cenex/Land O'Lakes
Germain BH460	 100	 Germain Seeds
Germain HT4310	 100	 Germain Seeds

Corn varieties were planted at both locations using a John Deere 7000 planter. Plots consisted of
six rows with 30-inch row spacing and were seeded at 28,000 seeds per acre running for a length
of 300 feet. A solid set sprinkler system was used at Madras for irrigation and a center pivot
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irrigation system was used at Gateway. A pre-plant application of 16-20-0 at the rate of 500 lb/a
was applied at Gateway. Pre-plant fertilizer at Madras was broadcast at a rate of 650 lb/a 29-03-
10-6, and a post-emergence application on June 30th at the rate of 80 lb/ac of Nitrogen and 34 lb/a
of sulfur was broadcast over the field. Four crop cuts for each variety were taken by hand in
Gateway on September 14. For each crop cut, 15 feet of row was cut at 6-inch height, fresh
weight was determined, and a 2-stalk subsample was fed into a landscape chipper. The chopped
material was mixed well, and a subsample was removed, immediately weighed with an electronic
scale (Scout SC6010,0haus Corp, Florham Park, NJ), and placed in a paper bag for drying. The
subsamples were dried at 145 degrees Fahrenheit until dry (constant weight). This percent
moisture was used to convert fresh weight yields to a dry-matter basis. Dried samples were
ground using a Thomas-Wiley Mill (Arthur H. Thomas Co., Philadelphia, PA) to determine
quality. Madras silage plots were harvested on September 28 using a two-row New Holland
chopper with a cutting height of 3 inches. Ends and sides of the field were trimmed prior to
chopping to ensure a constant area. Plots were chopped into a truck and weighed on a
commercial truck scale (Cenex, Inc., Madras, OR). A 300 to 500 g subsample of each plot was
taken, placed into a sealed plastic bag, and weighed. Samples were dried and ground using the
same technique as above and analyzed for quality using near-infrared spectrometry by a
commercial lab (Agri-King, Inc. Fulton, IL).

Results and Discussion

Initial plant stand at both sites was very good and plants grew rapidly throughout July and
August. Harvest yields and quality analysis for the corn silage trials are summarized in Table 1
and 2. Average for the overall yield across varieties was 35.9 ton/a fresh weight at Gateway and
29.0 ton/a in Madras. On average, Madras receives about 1,870 growing degree-days for corn
between May 1 and September 30. This corresponds to about 75-day corn for full maturity.
Because corn grown for silage is harvested before maturity, a variety that takes longer to mature
is appropriate for corn silage where it wouldn't be for grain. From the results of this initial trial,
it appears that a 90 to 100-day corn may work best for corn silage in this area.
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Table 1. Performance of corn silage varieties planted in a commercial field near Gateway on May 29 and at COARC, Madras, OR on June 1.
Harvest date for Gateway was September 14 and for COARC was September 28. Quality was done using near-infrared spectrometry at a
commercial lab (Agri-King, Inc. Fulton, IL). 

Variety Days
Fresh
Yield

Quality

Dry Matter	 Crude	 Soluble
Yield	 Moisture	 Protein	 Protein	 Starch

Acid
Detergent

Fiber

Neutral
Detergent

Fiber IVDMD Ash
Net Energy
Lactation

Nitrogen
Uptake

(tons/acre) (tons/acre) (%) (%) (%) (%) (%) (%) (%) (%) (Mcal/lb) (lb/a)

Gateway, OR
Croplan TMF2202
Cargil 2610
Germain BH460
Croplan 156
Cargil HS60A
Croplan 357
Germain HT4310

Mean

90
89
100
80
115
95
100

41.1
35.5
37.6
30.2
42.6
31.2
33.4

35.9

6.88
6.63
6.58
6.43
6.26
5.88
5.88

6.36

83.2
81.3
82.5
78.7
85.3
81.1
82.3

82.1

9.34
8.68
9.77
9.21
9.48
9.25
8.73

9.21

31.6
30.6
33.0
28.3
31.5
34.4
30.8

31.5

6.3
10.5
3.6

17.4
4.6
8.0
3.9

7.8

33.3
30.6
37.2
30.9
37.7
33.7
39.8

34.7

58.2
52.5
62.7
51.2
60.1
56.2
63.7

57.8

67.2
70.2
62.2
69.0
65.4
68.2
61.8

66.3

7.68
6.77
7.61
7.03
8.01
7.87
7.65

7.52

0.63
0.66
0.58
0.66
0.57
0.62
0.55

0.61

206
184
206
190
190
174
164

188

Madras, OR
Germain BH460
Croplan TMF2202
Cargil 2610
Croplan 156
Cargil HS60A
Germain HT4310
Croplan 357

100
90
89
80
115
100
95

33.6
33.9
31.0
21.1
33.1
24.5
26.1

8.52
8.31
7.40
7.07
6.87
6.62
6.47

74.7
75.5
76.1
66.5
79.4
73.0
75.2

10.10
9.25
9.90

11.50
9.95
9.89

10.30

31.9
34.2
29.8
25.1
29.0
41.5
39.2

9.10
13.10
19.50
16.60
6.60
3.30

11.20

41.0
35.5
36.0
30.9
43.7
43.7
40.9

67.4
59.5
57.6
51.2
70.2
68.8
65.1

60.8
66.3
67.8
64.7
58.5
53.1
62.3

8.16
8.79
9.62
8.62
9.17
9.82
10.4

0.53
0.60
0.59
0.61
0.50
0.50
0.53

275
246
234
260
219
210
213

Mean 29.0 7.32 74.3 10.10 33.0 11.30 38.8 62.8 61.9 9.23 0.55 236



Table 2. Performance of corn silage varieties planted in a commercial field near Gateway on May 29 and at COARC, Madras, OR on June 1.
Harvest date for Gateway was September 14 and for COARC was September 28. Quality was done using near-infrared spectrometry at a
commercial lab (Agri-King, Inc. Fulton, IL). 

Quality

Variety
Oil	 Lignin Calcium Phosphorus Magnesium Potassium Sulfur Sodium Chlorine 	 Net Energy	 Net Energy

Maintenance	 Gain 

Gateway, OR

Croplan 357	 1.35	 2.9	 0.18	 0.21	 0.20	 1.55	 0.11	 0.04	 0.19	 0.68
Cargil 2610	 1.27	 2.6	 0.20	 0.2	 0.20	 1.76	 0.10	 0.04	 0.18	 0.69

	

Croplan TMF2202 0.96	 2.8	 0.21	 0.23	 0.24	 2.23	 0.15	 0.04	 0.30	 0.66
Croplan 357	 1.19	 2.8	 0.23	 0.24	 0.21	 1.81	 0.12	 0.04	 0.25	 0.66
Germain BH460	 0.91	 3.7	 0.20	 0.21	 0.21	 2.13	 0.12	 0.03	 0.24	 0.62
Cargil HS60A	 0.89	 3.3	 0.23	 0.17	 0.24	 2.26	 0.11	 0.03	 0.34	 0.62
Germain HT4310	 0.69	 3.7	 0.18	 0.19	 0.20	 2.19	 0.12	 0.03	 0.25	 0.60

Mean
	

1.04	 3.10	 0.20	 0.21	 0.21	 1.99	 0.12	 0.04	 0.25	 0.65	 0.38

Madras, OR
Croplan 156	 1.64	 3.95	 0.26	 0.37	 0.27	 1.99	 0.13	 0.04	 0.29	 0.65	 0.39
Cargil 2610	 1.19	 3.57	 0.30	 0.36	 0.25	 2.25	 0.11	 0.04	 0.25	 0.64	 0.37
Croplan TMF2202	 1.67	 2.71	 0.21	 0.25	 0.23	 2.66	 0.13	 0.04	 0.32	 0.64	 0.38
Croplan 357	 1.12	 4.34	 0.25	 0.34	 0.26	 2.23	 0.12	 0.04	 0.3	 0.59	 0.33
Germain BH460	 0.84	 4.03	 0.24	 0.30	 0.26	 2.16	 0.13	 0.04	 0.3	 0.59	 0.33
Cargil HS60A	 0.76	 4.88	 0.30	 0.28	 0.29	 2.62	 0.11	 0.03	 0.41	 0.56	 0.30
Germain HT4310	 0.6	 5.75	 0.25	 0.29	 0.28	 3.15	 0.15	 0.04	 0.35	 0.56	 0.30

Mean	 1.12	 4.18	 0.26	 0.31	 0.26	 2.44	 0.13	 0.04	 0.32	 0.60	 0.34

0.42
0.42
0.40
0.39
0.36
0.36
0.34


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147

