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UPDATE 1985-86

THE CENTRAL OREGON EXPERIMENT STATION (COES)

Frederick J. Crowe', June 1986

The COES is an off-campus branch experiment station of Oregon
State University (OSU) and functions administratively similar
to an on-campus department in the College of Agricultural
Sciences through the OSU Agricultural Experiment Station, the
research wing of the college. COES has three faculty members,
the superintendent, a research agronomist, and a research
assistant. Faculty and classified staff are listed below.

Central Ore:on Experiment Station Personnel 1985-86

Frederick J. Crowe Superintendent and associate professor
Malcolm Johnson	 Professor emeritus, retired
J. Loren Nelson	 Research agronomist
Steven R. James	 Research assistant
Kay Moore	 Secretary
Rod Brevig	 Technician
Pat Foltz	 Farm Foreman
Sylvia McCallum	 Bioaide
Peter Tomseth	 Bioaide

The COES mission is to conduct both applied and basic research
on irrigated crops of the Central Oregon region. Facilities
and cropland th-,'It the station maintains include:

At Redmond (Main Office): Offices, laboratory, storage,
and shop facilities are ownea by OSU. The land where the
building is located and 11 acres of cropland are leased
from the City of Redmond. The address is 1556 SE 1st St.
(P.O. Box 246) and the phone number is 548-3340.

At Madras: Office, storage and shop facilities and 67
acres of cropland are leased from the City of Madras and
Jefferson County. One acre of land where the buildings
are located is owned by OSU. The address is 1778 NW Mill
St. and the phone number is 475-7107.

At Powell Butte: 80 acres of cropland donated to OSU are
leased by the COES from the OSU Foundation. Location is
12 miles east of Redmond and 6 miles west of Prineville
on Highway 22.

In most years, experiments also are off-station on growers'
fields when COES fields are not sufficient to address specific

1 Superintendent and associate professor, Central Oregon Ex-
periment Station, P.O. Box 246, Redmond, OR 97756.



problems. In 1985-86, no off-station studies were maintained.
The COES cooperates with other OSU scientists, scientists from
other universities, university Extension personnel, growers,
and industry personnel in design and maintenance of tests.
1985-86 cooperators are indicated in the following research
reports.

Growers serve on an advisory board to the COES on a voluntary
basis, to help station personnel determine what research in-
formation growers need and to provide a means for growers to
communicate various interests to OSU scientists and admini-
strators. For information on serving on the COES Advisory
Board contact the COES offices, county agricultural Extension
agents, or any Advisory Board member listed below.

DESCHUTES COUNTY REPRESENTATIVES

Larry Carpenter	 Keith Cyrus	 Dan Kilgore
RFD 1	 Star Route	 10170 NW 27th
Terrebonne, OR 97760 Sisters, OR 97759 	 Terrebonne, OR
548-4327	 548-3149 - 549-6111	 97760
Expires 12-31-86	 Expires 12-31-87	 548-3488

CROOK COUNTY REPRESENTATIVES

Greg Merritt	 Tom Evans
Route 1, Box 1295	 Route 1, Box 336
Prineville, OR 97741 Powell BuLta, OR
447-7238	 97753

447-1207
Expires 12-31-86

Steve Carlson
Route 1, Box 837A
Prinvill r! , OR

97754
447-6618
Expires 12-31-87

JEFFERSON COUNTY REPRESENTATIVES

Don Boyle
Route 2, Box 1450
Madras, OR 97741
475-2052
Expires 12-31-87

Jim Carlson
Route 1, Box 113
Culver, OR 97734
546-2632
Expires 12-31-86

Mike Cloud
Route 1
Culver, OR 97734
546-3203

RECENT CHANGES AT THE COES, 1985-86

Dan Kilgore, Gregg Merritt and Mike Cloud replaced Robert
Davidson, Doug Breese and Wes Hagman, respectively, on the
COES Advisory Board.

Plans for development of office, lab, shop, greenhouse, and
potato storage facilities at the COES Powell Butte field
(Crook County) have progressed. Upon completion, these new
facilities would replace the Redmond facilities. Detailed
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site and building plans and costs have been developed. Fund-
ing toward the development was committed by the State of
Oregon from lottery earnings, • with a certain faction of
lottery earnings from 8 quarterly periods going toward this
project. As planned, projected full development construction
costs are about $500,000.

Estimated lottery earnings would fund the full construction
costs. Actual lottery earnings through half of the earning
period have averaged only about 50% of original estimates.
Crook County approved the development plans. Pre-construction
development (utilities, domestic well, roadwork, etc.) is
underway in the summer of 1986. The projected full develop-
ment construction timetable indicates completion by 1988;
however, sources of funding for the anticipated 50% lottery
earnings shortfall have not been determined, thus the esti-
mated completion date may get extended. It is anticipated
that potato industry support in Washington, Idaho and Oregon
will assist in some development aspects (e.g. potato storage
equipment), as per this station's role as potato seed pro-
ducers and handlers for the tri-state potato varietal
development program.

In July 1986 another research assistant will be added to the
station staff, primarily to assist pathology research.
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METEROLOGICAL DATA — 1985
Redmond*

JAN	 FEB	 MAR	 APR	 KAY	 JUN	 JUL	 AUG	 SEP	 OCT	 NOV	 DEC
1985
TOTAL

AIR TEMP. (°F)
AVE. MAX. TEMP. 39	 44	 52	 64 67	 76	 89 80	 67	 63	 38	 36
AVE. MIN. TEMP. 20	 20	 23	 31 35	 43	 50 44	 37	 31	 16	 14
MEAN TEMP. 30	 32	 38	 48 51	 60	 70 62	 52	 47	 27	 25

AIR TEMPERATURE
(No. of Days)
MAX. 90 OR ABOVE 0	 0	 0	 0 0	 2	 15 2	 0	 0	 0	 0
MAX. 32 OR BELOW 7	 5	 0	 0 0	 0	 0 0	 0	 0	 9	 13
MIN. 32 OR BELOW 31	 26	 28	 18 10	 2	 0 0	 10	 16	 27	 30
MIN. 0 OR BELOW 0	 2	 0	 0 0	 0	 0 0	 0	 0	 1	 0

GROUND TEMP.
(°F at 4")
AVE. MAXIMUM 24	 25	 32	 43 50	 61	 70 64	 53	 48	 32	 25
AVE. MINIMUM 22	 23	 28	 39 45	 53	 61 56	 47	 41	 31	 23
MEAN TEMP. 23	 24	 30	 41 48	 57	 66 60	 50	 45	 32	 24

PRECIPITATION
(inches)
MONTHLY TOTAL .17	 .23	 .37	 .25 .69	 .50	 .04 .22	 1.26	 .40	 .80	 1.02 5.95

EVAPORATION
(Ave. Inches
Per Day) .21	 .25	 .32 .23	 .15** --

WINDAGE
(Ave. Miles
Per Day) 36	 68	 70	 138 69	 88	 47 54	 51	 70	 56	 44

Last Date Before First Date After Total Number of Days
Growing Season: July 15 July 15 Between Temp. Minimums
Air Temp.	 Min.
32 0 or below 6/25 9/7 74
Air Temp.	 Min.
28 0 or below 6/24 9/18 86
Air Temp Min.E24	 or below 4/12 9/29 170



METEROLOGICAL DATA — 1985
Madras*

JAN	 FEB	 MAR	 APR	 MAY	 JUN	 JUL	 AUG	 SEP	 OCT	 NOV	 DEC
1985

TOTAL

AIR TEMP. (°F)
AVE. MAX. TEMP.
AVE. MIN. TEMP.
MEAN TEMP.

AIR TEMPERATURE
(No. of Days)
MAX. 90 OR ABOVE
MAX.	 32 OR BELOW'
MIN. 32 OR BELOW
MIN. 0 OR BELOW

GROUND TEMP.
(°F at 4")
AVE. MAXIMUM
AVE. MINIMUM
MEAN TEMP.

PRECIPITATION
(inches)
MONTHLY TOTAL

EVAPORATION
(Ave. Inches
Per Day)

WINDAGE
(Ave. Miles
Per Day)

Growing Season:

34	 45	 52	 65
21	 22	 26	 35
28	 34	 39	 50

0	 0	 0	 0
13	 3	 0	 0
31	 27	 28	 9
0	 2	 0	 0

63
48
56

.17	 .68	 .22	 .59

.18

72

Last Date Before
July 15

70	 79	 92
38	 44	 53
54	 62	 73

0	 3	 21
0	 0	 0
9	 0	 0
0	 0	 0

72	 82	 91
56	 65	 75
64	 74	 83

.94	 .39	 .30

.24	 .33	 .41

66	 63	 59

7irst Date After
July 15

82	 68	 62	 36	 28
47	 39	 34	 19	 14
65	 54	 48	 28	 21

3	 0	 0	 0	 0
0	 0	 0	 12	 20
0	 4	 13	 23	 30
0	 0	 0	 2	 0

84	 69	 59
68	 57	 48
76	 63	 54

.16	 .84	 .65	 1.28	 1.59

.30	 .17	 .16

58	 57	 41

Total Number of Days
Between Temp. Minimums

7.81

Airs Temp. Min.
32° or below
Air Temp. Min.
28° or below
Air Temp Min.
24° or below

5/15 9/18 126

5/12 9/29 140

5/12 10/9 181



METLROLOGICAL DATA - 1985
Prineville*

JAN	 FEB	 MAR	 APR	 MAY	 JUN	 JUL	 AUG	 SEP	 OCT	 NOV	 DEC
1985
TOTAL

AIR TEMP. (°F)
AVE.	 MAX. TEMP. 40	 46	 54	 67 NA	 80	 93 84	 69	 64	 39	 36
AVE.	 MIN. TEMP. 19	 20	 22	 30 NA	 39	 45 39	 35	 29	 15	 11
MEAN TEMP. 30	 33	 38	 49 NA	 60	 69 62	 52	 47	 27	 24

AIR TEMPERATURE
(No. of Days)
MAX. 90 OR ABOVE 0	 0	 0	 0 NA	 2	 23 9	 0	 0	 0	 0
MAX. 32 OR BELOW 3	 4	 0	 0 NA	 0	 0 0	 0	 0	 10	 9
MIN. 32 OR BELOW 31	 28	 29	 22 NA	 3	 0 4	 17	 21	 27	 30
MIN. 0 OR BELOW 0	 2	 0	 0 NA	 0	 0 0	 0	 0	 2	 0

PRECIPITATION
(inches)
MONTHLY TOTAL .21	 .99	 .58	 .55 NA	 .49	 .09 T	 .61	 .45	 .73	 1.01 NA

Last Date Before First Date After Total Number of Days
Growing Season: July 15 July 15 Between Temp. Minimums
Ai l 	Temp. Min.
32	 or below 6/25 8/9 45
Air Temp.	 Min.
28° or below NA 9/18 NA
Air Temp Min.
24° or below NA 9/28 NA

No meterological data are recorded at the COES Powell Butte field. Redmond
data are recorded at COES facilities. Prineville data are from KRCO, four
miles NW of Prineville. Madras data are recorded at the North Unit Irrigation
District offices, adjacent to the COES field.

**	 Evaporation for September 1-7, 1985.
NA	 Not available -- missing May Data.
T	 Trace precipitation, not affecting total.



1985 SPRING RAPESEED VARIETY AND SELECTION EVALUATION IN
CENTRAL OREGON

J. Loren Nelson 1

ABSTRACT

Four varieties and 18 selections of edible oil spring rape of
the Brassica napus type were planted at Madras and Powell
Butte but the trial was not successful at Powell Butte because
of severe stand reductions from frost and other factors.
Andor, Westar, and Altex (canola types) and Topas, a Swedish
variety, were similar in seed yield, producing 2,815, 2,504,
2,251, and 2,406 lbs/a, respectively. Most selections were
also similar in seed yield to the four varieties. Topas and
selections 4, 8, 11, 15, and 17 did not lodge.

Supposedly an export market exists for edible oil rapeseed
that is low in erucic acid and glucosinolate. Therefore,
varieties and selections were obtained to evaluate lodging
resistance, maturity, seed yield, and oil content for poten-
tial production in central Oregon as a new crop.

MATERIALS AND METHODS

Two identical nurseries were planted each at Madras and
Powell Butte on Madras loam and Deschutes sandy loam soils,
respectively. All trial entries were double low varieties and
selections of the Brassica napus type. Double low 1-efers to
seed with five percent or less erucic acid (EA) and three
milligrams per gram or less glucosinolate. Canola is the term
used for these varieties in Canada of which three were tested:
Altex, Andor, and Westar. Topas is a Swedish variety that has
shown good performance in Europe for many years. The 18 BS
selections originated from Daehnfeldt's breeding program in
Odense, Denmark. Selection was based on lodging resistance,
seed yield, early maturity, and low EA and glucosinolate.
Each variety was replicated four times in a randomized
complete block design.

The Madras test was planted March 19, 1985, after a seed-
bed incorporation of 600 lbs/A of 27-12-0-4 (162 lb N/A, 31.5
lb P/A, 24 lb S/A). Four hundred fifty pounds of 27-12-0-4
(122 lb N/A, 23.6 lb P/A, 18 lb S/A) was soil incorporated

1 Research agronomist, Oregon State University, Central Oregon
Experiment Station, P.O. Box 246, Redmond, OR 97756.

ACKNOWLEDGMENT: Seed of all entries in the trial were pro-
vided by Daehnfeldt Inc., P.O. Box 947, Albany, OR 97321.
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before planting the trial at Powell Butte on April 3, 1985.
Both nurseries were planted with a Oyjord multiple row plot
drill without presswheels. The seeding rate was six pounds
per acre and the seeding depth was three fourths of an inch
for all varieties and selections. Plots were 20 feet long and
six rows wide with eight inches between rows. Before swath-
ing, each outside row and three feet from each end of the plot
were removed. Swathing was done by hand with rice knives.
Swathing started July 19 and was completed for the last va-
rieties on July 23. The stems were cut just below the lowest
seed pod when the pods started to change from a green to brown
color. The cut material was placed on top of the 18 to 24
inch high stubble for drying. All varieties were threshed on
August 5, 1985, with a Hege 125 combine.

The Madras nursery was irrigated when needed by a solid
set sprinkler system. Hand move sprinkler lines were used at
Powell Butte. No herbicides or insecticides were applied on
either trial.

Data were collected on plant height, percent lodging,
flowering date, seed yield, test weight, and oil content in
the seed. Oil content was determined by Dr. Dick Auld in his
laboratory at the University of Idaho. Statistical analyses
were conducted for each trait except lodging and flowering
date. Duncan's multiple range test at the .05 probability
level was used to test for significant differences.

RESULTS AND DISCUSSION

Powell Eutte Trial 

This location is 3,200 feet elevation with an 80 to 90-day
growing season. Planting was delayed until April 3, 1985, to
lessen the possibility of frost injury. Rape seedlings began
emerging on April 10 but it was not uniform throughout the
trial. Seedlings continued to emerge for about a month be-
cause of low soil moisture and temperature at the seed depth.
However, there was adequate soil moisture at the 2.5 to 3-inch
depth. Soil disturbance at planting coupled with subsequent
warm windy conditions caused the loss of moisture in the area
of the seed. Rolling or firming of the planted rows may have
been helpful to reduce this condition. There was some rain-
fall before the first irrigation on April 16 but it was not
sufficient to significantly increase germination. It appeared
that the late emerging seedlings were either killed or se-
verely injured by the low temperatures on the dates indicated
in the following tabulation.
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Date Min. Temp.	 (Deg.	 F) Date
Apr. 20 12 May 8

24 21 9
25 21 10
26 23 11
30 28 12

May 4 21 13
5 23 15

Min. Temp. (Deg.
29
25
28
28
19
28
25

These temperatures were recorded at Redmond. It became
obvious by May 28 that no useful information could be obtained
from the experiment so it was abandoned. Six flea beetles
were found on May 6 but only a few rape cotyledons showed any
damage.

For comparison, trials of spring rape planted on April 9,
1979, at Powell Butte and at Redmond on March 30, 1980, were
successful. Seed yields of from 1,229 to 3,909 and 454 to
2,396 pounds seed per acre, were obtained at Powell Butte and
Redmond, respectively. Altex, one canola variety in the 1985
test at Powell Butte, was also included in the 1980 test at
Redmond and yielded 1,716 pounds of seed per acre with an oil
content of 36.4 percent. However, Candle, a canola variety of
the B. campestris type, in the same trial produced 2,396
pounds and 31 percent oil. In April 1979, there were five
days with less than 32 degrees F (28, 23, 20, 24, and 29)
after one week following planting. In April 1980 there were
10 days with less than 32 degrees F after one week following
pld,74,ting. The 1979 and 1980 temperatures were not much dif-
ferent than those in 1985 so there were probably other en-
vironmental factors that affected seedling survival. In the
1979 test, one spring variety, Nugget, with 3,909 pounds seed
per acre, was similar to the best winter rapeseed variety
(Rapora) of 3,917 pounds per acre when grown at Madras in
1981. Therefore, it is still of interest to determine the
performance of the newest spring rape varieties at Powell
Butte.

Madras Trial 

The seed yield of Altex, Westar, Topas, and Andor was similar:
2,251 to 2,815 pounds per acre (Table 1). Most of the selec-
tions were also similar in yield to these varieties. The seed
yield of selection BS-15-85 (2,899 lbs/a) was only signifi-
cantly greater than selections 2, 3, 8, 16, and 17. Selec-
tions 3 and 8 were lower in seed yield than some selections
and the varieties Andor, Westar, and Topas. However, most
selections were similar in yield. The test weight per bushel
for BS-17-85 was significantly higher than any variety and
selections 1, 2, 4, 5, 6, 9, 10, 14, 15, and 18.	 All va-
rieties except Topas lodged 100 percent. Selections 4, 8, 11,
15, and 17 did not lodge. It is interesting to note that of
these selections, numbers 4, 8, and 17, were significantly
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taller than the other non-lodging ones. Of all trial entries
BS-4-85 was the only early non-lodging one although BS-2, -10
and -14 of similar maturity exhibited only slight amounts of
lodging.

All varieties-and selections were satisfactory for
maturity and oil content.

Based upon one year's data, the growers could expect a
similar response from the production of Andor, Westar, Topas,
and Altex. It is suggested that growers familiarize them-
selves with all cultural practices and have a plan for
marketing the seed before undertaking rapeseed production.

Variety/	 Seed	 Test Flowering	 Oil
Selection	 Yield	 Weight Height Lodging	 Date	 Content

lbs/acre	 lbs/bu in mo/day

BS-15-85 2899 a* 50.6 ef* 58.5 h-k*	 0 6-2 42.3 ab*
ANDOR 2815 ab 51.5	 b-e 58.0 jk	 100 5-29 42.9	 a
BS-10-85 2706 ab 51.2	 b-f 62.5 a-e	 25 5-30 40.6 c-h
BS-14-85 2704 ab 50.7	 def 61.8 c-g	 13 6-1 41.7	 a-e
BS-5-85 2625 ab 51.3	 b-f 62.5 a-e	 23 6-2 39.9 gh
BS-1-85 2520 abc 50.7 def 60.5 f-i	 72 6-2 41.8 a-e
WESTAR 2504 abc 50.8 c-f 57.5 jk	 100 5-28 41.9 a-d
BS-9-85 2462 abc 51.5	 b -2 62.5 a-e	 20 6-2 40.6 c-h
TOPAS 2406 abc 51.0 b-f 58.3 jk	 0 6-3 41.7 a-e
BS-11-85 2401 abc 51.9 abc 59.5 g-j	 0 6-5 40.5 c-h
BS-4-85 2352 a-d 51.0 b-f 64.3 abc	 0 5-31 41.5 a-f
BS-12-85 2337 a-e 51.6 a-e 64.5 ab	 13 6-5 40.2 e-h
BS-13-85 2265 a-e 51.8 a-d 62.0 b-f	 24 6-4 39.8 gh
ALTEX 2251 a-e 51.3	 b-f 57.0 k	 100 5-30 41.2	 b-g
BS-7-85 2249 a-e 52.1	 ab 61.0 d-h	 25 6-4 40.0 fgh
BS-6-85 2232 a-e 51.0	 b-f 63.3 a-d	 5 6-5 40.5 d-h
BS-18-85 2220 a-e 50.3	 f 65.0 a	 25 6-4 41.2	 b-g
BS-16-85 2147	 b-e 52.1	 ab 63.3 a-d	 13 6-6 38.2	 i
BS-2-85 2147 b-e 50.6 def 59.3 h-k	 18 5-31 42.1	 abc
BS-17-85 1814	 cde 52.8	 a 65.0 a	 0 6-6 39.3	 hi
BS-8-85 1682 de 51.7	 a-e 62.3 b-e	 0 6-5 39.0 hi
BS-3-85 1643 e 51.7 a-e 63.5 a-d	 13 6-5 39.7	 gh

AVERAGE 2336 51.3 61.4 40.7

CV	 (%) 18 1 2 2

* Values with the same letter are not significantly different at the
.05 level of probability using Duncan's multiple range test.

TABLE 19851. Spring rapeseed variety trial, Madras, Oregon,
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ONION VARIETY TESTS AT MADRAS, OREGON

J. Loren.Nelson 1

ABSTRACT

Thirty-four yellow spanish onion varieties were evaluated in
1985 at the Central Oregon Experiment Station Madras site.
The objective was to identify high yielding early maturing
varieties with acceptable characteristics for potential
markets accessible to Central Oregon growers. All varieties
were rated for maturity, neck and top growth characteristics,
bulb shape, color, and uniformity, total yield, yield by bulb
size, and storability. Total yield of Golden Cascade and Yula
was significantly higher than all varieties tested except
Norstar, Ringmaker, and MOX 1008. Golden Cascade, Yula, and
Ringmaker with 9.4, 12.3, and 11.3 percent of their total
yield in the over 4-inch bulb class exceeded other cultivars.
Over 73 percent of the total yield of these varieties pos-
sessed bulbs greater than three inches in diameter or
'jumbos'. Summary of two year's data for 14 varieties show
Golden Cascade, Yula, and Ringmaker with the highest total
yield with 71, 72, and 74.7 percent jumbo size bulbs, re-
spectively. Simcoe, Rocket, and Columbia were the earliest
varieties but somewhat low in yield.

Growers in Central Oregon continue to experiment with a few
acres of onions for the dry bulb market. High field losses
occurred in 1935 from heavy frosts. The need to find va-
rieties adapted to the area still exists. Therefore, seed
companies were contacted for the second year to secure seed of
early varieties of both the yellow sweet Spanish types and
yellow, long storage, medium size onions for inclusion in a
test to determine their adaptation.

METHODS

The onions were planted April 9, 1985 at the Madras research
site of the Central Oregon Experiment Station. Spring peas
and spring wheat were grown in this field in 1983 and 1984,
respectively. A soil sample had been taken from the 0-12 inch
depth on September 19, 1984. The pH was 6.4. Other results
in ppm of P, K, nitrate-N, and Zn were 50, 390, 2.4, and .52,

1 Research agronomist, Oregon State University, Central
Oregon Experiment Station, P.O. Box 246, Redmond, OR
97756.

ACKNOWLEDGMENTS: This research was supported in part by
grants from the following seed companies: American Takii,
ARCO, Asgrow, Crookham, Ferry Morse, Harris Moran Seeds,
Nickerson-Swaan, Royal Sluis, and Sun Seeds.
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respectively. The stubble was chopped and the field fall
plowed. The field was disked, harrowed, and bedded in the
fall. Ninety four pounds of P (oxide form) and 8.25 lbs Zn
per acre were incorporated into the seedbed. Wet weather pre-
vented fall bed formation as planned. Another soil sample was
taken on March 10, 1985. This test showed a pH of 7.9 and
9.3, 7.2, and 10.3 ppm of nitrate-N, ammonium-N, and sulfate-
s, respectively. A fertilizer formulation of Urea, potassium
chloride, and gypsum was applied to give 150 lbs N, 60 lbs K20
and 95 lbs S per acre. This was incorporated shallowly with a
flex-tine harrow in two directions before planting.

Diazinon (50% WP) at four lbs ai/acre was applied and incor-
porated with a disk prior to planting time for onion maggot
control. Metasystox and parathion (.75 + 1 lb ai/a) was
applied on June 29, July 13, and August 3 for onion thrip
control.

A total of 34 varieties were evaluated. Each entry was repli-
cated five times in a randomized complete block design. Each
plot was two rows wide (14 inches between rows on a three-foot
wide flat bed) and 23.5 feet long. Onion seed was planted at
12 live seeds per linear foot of row and hand-thinned or
transplanted when the onions had two-four leaves to a final
stand of four or six plants per foot of row dependent on ma-
ture bulb size.

Weeds were controlled by herbicides and hand weeding when
needed. A tank mix of Dacthal (6 lb ai/a) and Ramrod (4 lb
al/a) was applied over the finished seedbed. The herbicides
were incorporated shallowly with a flea:-tj.ne harrow in two
directions and rolled before planting.

The onion trial was irrigated with a solid-set sprinkler sys-
tem when needed. The last irrigation was on August 16.

Maturity was rated on August 9, 16, 23, and 30, and September
6. The ratings were expressed as a percent of the plants with
tops fallen over to total plants within a plot. Each value
represents an average of five replications.

All varieties were scored for neck and top growth character-
istics on September 5. Neck and top growth uniformity scores
were also determined on the same date. The scale ranged from
one to 10: one for poor uniformity and large or heavy necks
and tops, 10 for the most uniform and refined or small dia-
meter necks. The number of plants with bolts were recorded.

The bulbs were lifted on September 12. Eighteen feet of each
row were harvested and the bulbs with tops were placed in mesh
bags on October 8 for additional curing in the field. On
October 15 all sacks were moved to Harry Dinkel's potato
storage building near Culver. The storage temperature and
humidity were monitored during the storage period.
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On January 20 and 21, 1986, the onions were removed from stor-
age and graded to determine bulb size, bulb yield, and percent
bulbs with storage rot. The bulb size classes of 1 1/2-2 1/4,
2 1/4-3, 3-4, and 4-inch and larger were determined by ma-
chine. The split or double bulbs which were picked off the
grading table by hand were classed as number two's. After
sizing, each bulb was examined for symptoms of Botrytis 
neckrot. Diseased bulbs were weighed to determine percent
neckrot. Neckrot is reported as an average and as potential
neckrot. The average neckrot is an average for the neckrot
occurring in all bags for each variety. Potential neckrot
represents the amount of neckrot in a single sack with the
most rot from one of the five replications. Weights for each
category, except number two's, were used to calculate total
onion yields. Data subjected to statistical analysis are
shown in Table 1. Duncan's multiple range test was used to
determine significant differences at the .05 level of prob-
ability.

RESULTS AND DISCUSSION

The average bulb yield for all varieties was 477 hundredweight
(23.9 tons) per acre (Table 1). The total yield of Golden
Cascade and Yula were significantly higher than all other
varieties except Norstar, Ringmaker, and MOX 1008. Most cul-
tivars had some colossal jumbo bulbs (>4 inch), however,
Golden Cascade, Yula, and Ringmaker were superior. There was
also more than 73 percent of all bulbs for these varieties in
the jumbo classes (over 3 inches). Eskimo, Simcoe, Rocket,
Columbia, and Progress had predominately medium sized bulbs (2
1/4-3 inch). Other differences in the Size distribution of
bulbs can be observed.

Bulb size is an important trait to consider if one's market
demands a particular size, such as jumbo's (3-4 inches) or
larger, mediums (2 1/4-3 inches) or undersizes (1 1/2-2 1/4
inches).

Golden Cascade, Rocket, Early Shipper '75', Sweet Sandwich,
Xph. Crk. 82N63, Bronze Reserve and Columbia had no number
two's (Table 1).

Eskimo, Norstar, Simcoe, Rocket, Yula, and Columbia were the
earliest maturing varieties. They all stored well except Yula
which had a significant amount of neckrot. Therefore growers
should plan to market Yula at harvest or, perhaps within about
a month. The other early varieties could undergo longterm
storage. These varieties possessed the best neck and top
growth characteristics (Table 2).

Only a slight amount of bolting occurred prior to lifting
September 12. However by October 8, the day onions were
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bagged, a number of bolts became evident in all varieties
except Eskimo, Rocket, Bronze Reserve, and Olympia. The roots
had not dried completely on some bulbs because of contact with
moist soil.

Fourteen yellow spanish onion varieties were in common for the
1984 and 1985 tests. The two year averages for yield, neck-
rot, and maturity are shown in Table 3. No statistical analy-
ses were performed but it appears that Golden Cascade, Yula,
and Ringmaker are superior in total yield. The high percent-
age of neckrot for Yula indicates that this variety is not
suitable for long term storage which agrees with findings from
other tests and production areas. These three varieties also
have the highest percentage of jumbo size bulbs. It will be
noted that Simcoe, Rocket, and Columbia are the earliest ma-
turing cultivars but their yield is somewhat lower than the
highest ones which are later maturing. Information from addi-
tional years of testing will help sort out the varieties most
likely to succeed year after year in the Madras area. If
growers select the highest yielding varieties which are some-
what later, it is suggested that they prepare the seedbed and
form the beds in the fall, plant as early as possible in the
spring (probably no earlier than a week before irrigation
water is available) with an early cultivar, use the proper
amount of nitrogen fertilizer, stop irrigation in August at
proper time, lift the bulbs by September 1 to 5, turn the
bulbs periodically to aid drying and curing, and remove bulbs
from the field by September 20-25 to provide freedom from wet
weather and frost damage.

Growers are advised to investigate all aspects of proauction
and marketing before planting any onion acreage. However
experimentation with a few acres and an understanding of the
risks involved seem to be a prudent approach. Please consult
with other growers, agribusiness, extension and research
personnel for assistance.
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TABLE 1. Results of the 1985 onion variety trial at Madras, Oregon, Central Oregon Experiment Station

Company Variety
Total
Yield*

Average	 Potential
Neckrot* Neckrote

Bulb Yield by size and percent of total yield

2's*
Maturity Rating (%)

8/9	 8/16	 8/23	 8/30 9/6>4 inch* 3-4 inch* 24-3 inch* <24 inch*

cwt/a cwt/a % cwt/a % cwt/a % cwt/a % cwt/a	 %

American Takii Eskimo 481 c-g .9 e 2.6 111.no 23.1 305 a 63.4 66 c 13.7 .6	 c	 .1 .5 1.6 5.9 70.5 99.0
Norstar 555 ab 3.3 e 6.4 2 c .4 233 d-k 42.0 256 abc 46.1 64 cd 11.5 .3	 c	 .1 .5 2.0 7.9 70.7 95.3

ARCO Golden Cascade 593 a 8.4 a-e 18.8 56 a 9.4 383 a 64.6 143 hij 24.1 10 jk 1.7 2.5 32.5 82.7

Simcoe 474 c-h .4 e 1.0 3 c .6 108 no 22.8 300 a 63.3 63 cd 13.3 1.5 c	 .3 .1 .5 3.5 69.4 92.6

Asgrow Granada 506 b-f 5.8 a-e 14.5 15 bc 3.0 297 a-g 58.7 174 e-j 34.4 20 g-k 4.0 3.2 c	 .6 --- .1 .8 22.0 78.5
Rocket 469 e-i 3.5 de 15.1 .--- 107 no 22.8 275 ab 58.6 87 b 18.6 7.5 63.9 95.3
Topaz 435 f-i 4.2 c-e 9.2 ---- 193 i-n 44.4 216 c-f 49.7 26 g-k 6.0 .6	 c	 .1 --- .5 2.7 24.7 79.2
XPH739 512 b-e 9.5 a-e 19.9 20 bc 3.9 315 a-d 61.5 167 f-j 32.6 10 jk 2.0 3.9 c	 .8 25.9
Yula 595 a 15.1	 a 37.8 73 a 12.3 375 ab 63.0 134	 ij 22.5 13 ijk 2.2 3.1	 c	 .5 --- .3 .6 22.1 90.2

Crookham Early Shipper 75 511 b-e 5.1 b-e 7.8 32 b 6.3 298 a-f 58.3 151 g-j 29.5 30 f-j 5.9 --- .2 8.8 51.5
Foxy 494 b-f 4.2 c-e 12.1 5 c 1.0 195 h-n 37.1 234 bcd 44.5 60 cd 11.4 2.6 c	 .5 --- .1 25.5 83.6
Ringmaker 547 abc 9.9 a-e 16.0 62 a 11.3 342 abc 62.5 126 j 23.0 18 h-k 3 .3 2.4 c	 .4 --- --- 4.9 76.0
Spartan Sleeper 410 ghi 5.2 b-e 10.9 ---- 56 o 13.7 222 cde 54.1 132 a 32.2 1.3 c	 .3 --- .1 5.6 46.7
Sweet Sandwich 459 e-i 6.9 a-e 14.3 5 c 1.1 239 d-k 52.1 198 d-g 43.1 17 h-k 3.7 .7 11.4 54.5
Xph.	 Crk.	 81N51 408 ghi 13.3 a-d 22.4 ---- 156 k-n 38.2 206 c-g 50.5 47 def 11.5 .5	 c	 .1 7.6
Xph.	 Crk.	 82N63 460 e-i 7.0 a-e 27.4 2 c .4 258 c-j 56.1 175 e-j 38.0 25 g-k 5.4 1.4 14.4 59.1
Xph.	 Crk.	 83N71 473 d-h 6.4 a-e 14.2 11 bc 2.3 275 c-i 58.1 174 e-j 36.8 13	 ijk 2 .7 2.6 c	 .5 --- --- 3.5 38.6

Ferry-Morse Bronze Reserve 406 hi 4.7 b-e 12.0 3 c .7 170 j-n 41.9 202 d-g 49.8 31 f-i 7 .6 --- --- .6 9.9 74.3
Bullseye 449 e-i 7.3 a-e 17.7 5 c 1.1 221 e-1 49.2 200 d-g 44.5 24 g-k 5 .3 2.7 c	 .6 --- --- 1.7 22.5
Columbia 498 b-f 1.7 e 4.7 20 c 4.0 120 mno 24.1 294 a 59.0 85 b 17.1 --- .1 1.2 2.4 74.9 93.7
EMX 222W8 449 e-i 13.5 abc 29.3 6 c 1.3 204 g-m 45.5 211 c-f 47.1 28 g-j 6.3 6.8 c	 1.5 .2 .2 1.4 22.2 66.5
Gibraltar 397	 i 2.1 e 3.0 ---- 136 1-o 34.3 234 bcd 58.9 31 f-i 7.8 .8 c	 .2 --- .1 .7 28.1
Sweetheart 433 f-i 8.9 a-e 19.0 1 c .2 207 f-m 47.8 205 c-g 47.3 20 g-k 4.6 .2	 c	 .1 24.0

Harris Moran HXP 2610 474 c-h 3.7 c-e 12.3 5 c 1.1 252 c-j 53.2 202 d-g 42.6 16 h-k 3.4 1.9 c	 .4 --- 2.3 8.7 48.6 83.2
Progress 511 b-e 1.0 e 3.6 2 c .4 155 k-n 30.4 302 a 59.2 52 cde 10.2 1.3 c	 .3 .3 1.1 6.1 44.5 87.9
MOX 1008 545 a-d 14.5 ab 42.6 15 bc 2.8 340 abc 62.4 183 d-i 33.6 7 k 1 .3 2.4 c	 .4 --- --- 6.5 75.3

Nickersons AC 0370R 459 e-i 3.0 e 7.6 14 bc 3.1 257 c-j 56.0 167 e-j 36.4 21 g-k 4.6 .2	 .1 .2 .4 2.3 19.6 55.0
AC 7967R 487 b-f 4.4 c-e 7.4 6 c 1.2 288 b-h 59.1 176 e-j 36.1 20 g-k 4.1 2.7	 c	 .6 --- .2 1.1 19.9 74.2
AC 8093R 448 e-i 6.9 a-e 18.5 11 bc 2.5 244 d-k 54.5 162 f-j 36.2 30 f-j 6.7 1.1	 c	 .2 .3 .7 1.1 13.4 69.1
AC 9835R 453 e-i 2.3 e 5.0 9 bc 2.0 234 d-k 51.8 177 e-j 39.2 33 fgh 7.3 1.5 c	 .3 --- .6 3.6 35.8 82.9

Royal	 Sluis Autumn Keeper 410 ghi 1.6 e 5.2 ---- 155 k-n 37.8 217 c-f 52.9 38 efg 9.3 1.0 c	 .2 --- .3 .7 21.4 69.0
Bolero 441 e-i 6.0 a-e 13.3 1 c .2 232 d-k 52.6 190 d-h 43.1 17 h-k 3.9 21.6 a	 4.7 .4 1.3 4.6 24.0 63.1

Sun Seeds Cima 470 e-i 7.5 a-e 17.6 6 c 1.3 235 d-k 50.0 211 c-f 44.9 19 h-k 4.0 2.6 c	 .6 .1 .1 .4 7.9 52.0
Olympian 489 b-f 9.6 a-e 27.2 1 c .2 303 a-e 62.0 175 e-j 35.8 10 jk 2.0 14.5 b 2.9 --- .4 1.7 14.8 80.1

Mean 477 6.1 11 ---- 226 ---- 205 ---- 35
CV	 (%) 10 103 155 ---- 27 17 ---- 37 220	 ---

* Values within a column with the same letter are not significantly different at the .05 level of probability using Duncan's multiple range test.
Total yield does not include 2's.

Potential neckrot is the replication with the highest amount of neckrot.



Table 2.	 Bolting,	 neck and	 top growth characteristics of onion varieties
Oregon,	 1985

grown at Madras,

Top
% Bolting	 Neck	 Growth

Top Growth	 Neck
Uniformity	 Uniformity

Score*	 Score*Company	 Variety	 Sept.	 10	 Oct.	 8	 Score*	 Score*

American Takii	 Eskimo	 9.0 a	 10.0 a 10.0 a	 10.0 a
Norstar	 0.2	 8.4 ab	 9.9 ab 7.6	 b-i	 7.6 b-g

ARCO	 Golden Cascade	 0.1	 1.3	 6.4 e-h	 7.4 d-j 7.0	 b-k	 7.8 a-f
Simcoe	 0.1	 0.8	 7.0 c-f	 8.5 b-e 8.9 a-d	 8.7 abc

Asgrow	 Granada	 3.5	 5.6 f-j	 8.5 b-f 6.3	 e-k	 5.1 hi
Rocket	 0.1	 8.2 abc	 9.8 abc 9.4	 ab	 9.1 ab
Topaz	 0.1	 1.2	 7.0 c-f	 8.6 bcd 8.0	 b-g	 7.1 b-h
XPH	 739	 1.6	 4.4	 jk	 5.8 jkl 8.6 a-e	 8.7 abc
Yula	 0.2	 6.8 d-g	 6.8 g-k 6.4 e-k	 6.8 b-i

Crookham	 Early Shipper	 '75'	 --- 1.4	 5.2 h-j	 5.9 jkl 4.7	 k	 5.0 hi
Foxy	 0.1	 2.7	 5.2	 hij	 6.5 i-1 6.5 d-k	 6.0 d-i
Ringmaker	 3.2	 4.6 ijk	 5.6 kl 8.3 a-f	 8.2 a-d
Spartan Sleeper	 0.5	 6.2 e-h	 7.4 d-j 6.1	 e-k	 6.1 d-i
Sweet Sandwich	 0.1	 5.8 f-j	 7.4 d-j 7.2	 b-k	 7.3 b-h
XPII.	 Crk.	 81	 N51	 1.1	 4.6	 ijk	 8.2 c-h 7.8	 b-h	 6.7 c-i
XPII.	 Crk.	 82	 N63	 2.0	 6.2	 e-h	 6.6 h-1 5.4	 h-k	 5.3 ghi
XPH.	 Crk.	 83	 N71	 0.6	 5.4	 g-j	 6.8 f-k 6.4 e-k	 6.9 b-i

Ferry-Morse	 Bronze Reserve	 6.0 e-i	 6.8 f-k 6.0 f-k	 5.8 d-i
Bullseye	 5.4	 5.2	 hij	 7.0 d-k 8.1	 b-g	 8.0 a-e
Columbia	 1.0	 7.4	 b-e	 8.5 b-e 9.1	 abc	 8.8 abc
EMX	 222 W8	 2.2	 5.4	 g-j	 6.7 h-k 6.0 e-k	 6.0 d-i
Gibraltar	 0.8	 5.2 hij	 6.9 d-k 7.4	 b-j	 7.8 a-f
Sweetheart	 0.1	 3.5	 5.2	 hij	 7.9 d-i 7.0	 b-k	 7.0 b-i

Harris Moran	 HXP 2610	 0.1	 6.0 e-i	 6.9 e-k 7.2	 b-k	 7.7 a-f
611	 Progress	 0.8	 7.0 c-f	 8.4 b-g 8.6 a-e	 7.7 a-f

Moran Seeds	 MOX 1008	 7.5	 3.8 k	 5.0 1 6.1	 e-k	 6.5 c-i
Nickersons	 AC 0370 R	 0.5	 6.6 d-h	 7.4 d-j 5.9	 f-k	 5.1 hi

AC	 7967	 R	 0.1	 6.2	 e-h	 8.2 c-h 6.1	 e-k	 5.5 f-i
AC 8093 R	 0.1	 6.0 e-i	 7.4 d-j 4.9	 jk	 4.7 i
AC 9835 R	 0.1	 6.2 e-h	 6.6 h-1 6.3	 e-k	 6.2 d-i

Royal Sluis	 Autumn Keeper	 0.1	 5.6 f-j	 6.4 i-1 5.1	 ijk	 5.4 f-i
Bolero	 0.3	 5.6	 f-j	 6.7 h-k 5.6	 g-k	 5.7 e-i

Sun Seeds	 Cima	 0.1	 5.2	 hij	 5.3 kl 5.6	 g-k	 5.7 e-i
Olympian	 (AVX1241 )	 ---	 5.2	 hij	 5.5 kl 6.8	 c-k	 7.1 b-i

Mean	 6.0	 6.1 5.6	 5.3
CV GO	 15.5	 18.2 30.0	 29.0

Score scale:	 1-10,	 1	 - Poor uniformity,	 large neck &	 top growth
refined	 neck &	 top growth.

and 10 - most	 uniform,



Table 3.	 Two-year averages of the 1984 and 1985 onion variety trials at Madras, Oregon, Central Oregon Experiment Station

Total	 Neckrot	 Bulb yield by size and percent of total yield	 Maturity
Company Variety YieldAi.-1---,ot.	 + 4 Inch	 3-4 Inch	 2U-3 Inch	 4:21/4 Inch	 2's	 Ratings (%)

cwt/a	 %	 %	 cwt/a %	 cwt/a %	 cwt/a %	 cwt/a %	 cwt/a	 %	 8/23	 8/30	 9/6

ARCO Golden Cascade 503	 5.9	 12.7	 32 5.7	 327 65.3	 133 26.6	 14 2.9	 3	 32	 69

Simcoe 410	 1.0	 3.6	 2 .3	 143 36.9	 226 53.7	 40 9.2	 .8	 .2	 8	 65	 87

Asgrow Rocket 401	 2.7	 11.1	 -- 125 32.9	 219 53.8	 57 13.3	 6	 57	 87

Yula 511	 9.8	 22.5	 37 6.2	 335 66.0	 125 24.8	 14 2.6	 5.3	 1.1	 3	 35	 78

Crookham Early Shipper '75' 445	 3.0	 4.9	 20 4.3	 274 62.2	 132 29.8	 22 5.0	 4.5	 1.2	 1	 20	 53

Foxy 448	 2.8	 7.9	 3 .5	 246 55.6	 165 34.3	 36 7.2	 4.5	 1.0	 1	 34	 71

I--
co Ringmaker 505	 6.0	 11.0	 37 6.9	 341 67.8	 117 23.0	 16 3.2	 2.7	 .5	 1	 '17	 67

Spartan Sleeper 344	 4.2	 11.8 79 24.9	 184 53.1	 82 21.6	 .7	 .2	 0	 2	 31

Ferry Morse Bronze Reserve 369	 2.6	 6.8	 2 .4	 168 46.0	 173 46.4	 27 7.3	 2.4	 .7	 1	 17	 57

Columbia 412	 2.0	 5.1	 10 2.0	 127 32.6	 236 56.5	 50 11.1	 7	 69	 87

Harris Moran HXP 2610 408	 2.7	 9.2	 3 .6	 222 54.6	 169 41.3	 16 3.7	 3.2	 .9	 16	 52	 77

Progress 427	 1.5	 4.5	 1 .2	 177 44.2	 216 48.6	 33 7.1	 3.1	 .9	 8	 40	 70

Sun Seeds Cima 404	 4.1	 9.4	 3 .7	 205 51.0	 176 43.5	 21 5.0	 4.2	 1.2	 1	 15	 46

Olympian 405	 7.0	 20.4	 1 .1	 245 60.0	 147 36.4	 13 3.5	 11.3	 2.7	 1	 20	 62



ALFALFA VARIETY TRIALS IN CENTRAL OREGON
1985 Progress Report

J. Loren Nelson and Steven R. James 1

ABSTRACT

Twenty two and 36 alfalfa varieties were evaluated for yield at
Madras and Powell Butte, respectively. At Madras W-37, Trumpe-
tor, Vernema, and Apollo II yielded significantly more in 1985
than Vernal. However, for the total yield (1982-85) DeKalb 120,
Pacer, DeRalb 130, Armor, and Pioneer 532 can be added. Vernema
vas the only variety with significantly higher yield than Vernal
at Powell Butte in 1985. The 6-year total yield showed that
most varieties were similar to Vernal at Powell Butte, but
management of the trial based on Vernal may have masked the
superiority of some improved varieties.

Alfalfa variety trials are conducted on a continuing basis at
two locations in Central Oregon. The Powell Butte site (eleva-
tion 3,200 feet) provides information on winter hardiness and
yield under a short growing season (80 to 90 days). The Madras
site (elevation 2,440 feet) has a longer growing season (120
days) and milder winters than Powell Butte.

METHODS

Information on the establishment and management of each trial
through 1984 was given in Agricultural Experiment Station Spe-
cial Report 747 (published July 1985). Both nurseries were
irrigated as needed. All varieties were cut in each nursery
when Vernal was in the bud to 1/10th bloom stage. A green
alfalfa sample of about one pound was taken from each plot for
each variety and oven-dried for use in dry matter yield deter-
mination at each test location. Different practices for each
trial in 1985 are noted below.

Madras. On March 14, 1985 an application of Sencor (50% active)
and Paraquat (2 lb + 1 pt/A) were made. A single superphos-
phate-gypsum formulation [0-12-0-11(5)] at 625 lbs/A was top-
dressed on the same date. Cutting dates were June 10, July 22,
and September 16.

Research agronomist and research assistant, Central Oregon
Experiment Station, P.O. Box 246, Redmond, OR 97756.
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Powell Butte. Kerb was applied at a three pound-per-acre appli-
cation November 7, 1984. On March 12, 1985, a top dressing of
68 and 88 pounds per acre of phosphate and sulphur, respect-
ively, was applied. Sencor (75% active) at .75 lb/A and one
pint of paraquat per acre were sprayed March 18, 1985.
Varieties were cut on June 14, July 29, and September .24.

RESULTS AND DISCUSSION

Madras. In 1985 W-37, Trumpetor, Vernema, and Apollo II pro-
duced significantly more dry matter than Vernal (Table 1).
However, for total yield (1982-85), five additional varieties
(DeKalb 120, Pacer, DeKalb 130, Armor, and Pioneer 532) were
superior to Vernal. The experimental line W-37 also exhibited
the fastest regrowth and was noteably taller than the varieties_
but it has poor quality -- thick stems, relatively few leaves,
low protein (Reference 3).

Powell Butte. The yield of Vernema in 1985 was greater than
Vernal (Table 2). In 1984, another variety (Vancor) yielded
more than Vernal but in the previous four years (1980-83) only
the experimental W-37 and DeKalb 131 were superior to Vernal, in
1981. The 6-year total yield for most varieties was similar.
These data may be misleading since all varieties are cut at the
same time based on the development of Vernal. Yields of DeKalb
120 and Pioneer 532 on nearby experiment station fields appear
to be superior to Vernal. They are ready to cut earlier than
Vernal and have faster regrowth. Consequently, the yield
advantage of some improved varieties may be diluted by the
management of the trial.

Thos- interested in variety selection will find additional
information in Reference 1.
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TABLE 1. Madras Alfalfa Variety Trial

Dry Matter Yield

Variety 1982 1 1983 2 1984 2 1985 2 ' 3 Total 3 ' 4	Vernal

tons/acre

W-37
	

2.66	 9.06
	

8.43 7.59 a
	

27.97 a
	

118
DeKalb 120
	

2.72	 8.31
	

8.05 7.09 a-e 26.53 ab
	

112
Trumpetor	 2.48	 8.77
	

8.08 7.38 abc 26.50 ab
	

111

Vernema	 2.71	 8.43
	

7.62 7.43 ab
	

26.39 abc
	

111
Pacer	 2.24	 8.82
	

8.03 7.14 a-e 26.30 abc	 111
DeKalb 130
	

2.34	 8.55
	

7.85 6.70 b-g 25.89 bcd
	

109

Armor	 2.58	 8.26
	

8.08 6.87 a-g 25.84 bcd
	

109
Apollo II
	

2.61	 8.45
	

7.45 7.24 a-d 25.80 bcd
	

108
Pioneer 532
	

2.35	 8.58
	

7.51 6.96 a-f 25.68 b-e 	 108

Greenway 360
	

2.65	 8.38
	

7.73 6.74 b-g 25.53 b-f
	

107
RS 209
	

2.64	 8.11
	

7.70 6.72 b-g 25.51 b-f
	

107
Valor	 2.27	 8.45
	

7.77 7.02 a-e 25.47 b-f
	

107

Blazor	 2.64	 8.55
	

7.46 6.97 a-f 25.44 b-f
	

107
WL220
	

2.59	 8.32
	

7.62 6.79 b-g 25.40 b-f
	

107
W-45
	

2.63	 7.45
	

7.48 6.92 a-f 24.84 b-f
	

104

Pioneer 545
	

2.62	 8.23
	

7.28 6.59 d-g 24.60 c-f
	

103
WL312
	

2.57	 8.12
	

7.09 6.64 c-g 24.44 def
	

103
Cascade	 2.59	 7.83
	

7.44 6.40 efg 24.1/ def
	

102

Saranac
WL314
Vernal

2.22	 7.99
2.53	 8.10
2.30	 7.74

7.11 6.44 efg
7.48 6.13 g
7.44 6.39 efg

23.96 efg
23.88 efg
23.79 fg

101
100
100

Pioneer 581
	

2.44	 7.15	 6.48 6.21 fg	 22.34 g	 94

Average	 2.51
	

8.25
	

7.60 6.83
	

25.28
LSD 57.
	

NS
	

0.76
	

0.75	 .64
	

1.54
CV (%)
	

12.00
	

6.47
	

7.01 6.64
	

4.32

1 Establishment year - total of two cuttings.
2 Total of three cuttings.
3 Total of 11 cuttings.
4 Yields followed by the same letter are not significantly

different at the 5% level using Duncan's multiple range test.
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TABLE 2. Powell Butte Alfalfa Variety Trial
Dry Matter Yield

1982 2 1983 2 1984 3 1985 2 Total 4

	 tons/acre 	
5.83
5.69
6.58
5.87
5.84
5.92

31.55 a
31.53 a
31.44 a
31.29 ab
31.08 ab
30.90 abc

5.80 3.69
6.00 4.00
5.98 3.92
6.01 3.99
5.85 4.32
5.66 4.42

4.94
5.71
5.72
6.32
5.94
5.77

30.87 abc
30.75 abc
30.74 abc
30.73 abc
30.67 abc
30.61 abc

5.86 3.96
6.15 4.17
6.00 4.29
6.13 3.61
5.80 3.95
6.30 4.23

5.31
5.51
5.87
5.11
6.34
5.32

30.54 abc
30.41 abc
30.25 abc
30.24 abc
30.24 abc
30.16 abc

6.07 4.80
5.73 3.98
6.01 4.41
6.07 3.95
6.19 4.08
6.05 4.11

5.26
5.23
4.63
5.06
4.86
5.41

30.13 abc
30.00 abc
29.95 abc
29.89 abc
29.70 abc
29.66 abc

6.14 3.79
6.04 3.57
5.99 3.87
5.94 4.14
5.87 3.63
6.37 3.50

5.47
5.45
5.19
5.42
5.49
4.76

29.56 abc
29.48 abc
29.42 abc
29.40 abc
29.20 abc
29.19 abc

5.76 4.06
5.51 3.93
5.52 3.88
5.44 4.03
5.71 3.56
5.41 3.59

5.58
4.81
4.51
4.84
3.96
4.32

28.98 abc
28.96 abc
28.64 be
28.38 cd
28.27 cd
26.13 d

6.00 6.47 4.22
6.25 5.73 4.58
5.83 5.85 3.83
6.09 6.12 4.33
6.02 6.03 4.40
6.22 5.96 4.33

Variety	 1980 1 1981 2

Pioneer 532 1.23 7.83
DeKalb 120 1.38 8.15
Vernema	 1.27 7.73
Action	 1.20 7.62
Anchor	 1.30 7.71
MS 243	 1.13 7.45

W-37	 1.25 8.41 6.39
DeKalb 130 1.40 8.04 5.55
Gladiator	 1.34 7.73 5.93
Haymaker	 1.43 7.00 6.03
Apollo	 1.51 7.44 5.61
Valor	 1.16 7.77 5.76

Armor
	

1.48 7.95 5.99
Classic	 1.21 7.50 5.80
Titan
	

1.29 6.95 5.74
W-35
	

1.09 7.90 6.11
Saranac
	

1.28 7.20 5.71
Spectrum	 1.46 7.47 5.66

Vancor	 1.36 7.33 5.61
Agate	 1.23 7.71 5.57
Iriquois	 1.41 7.58 5.65
RS 209	 1.41 7.57 5.82
Pioneer 545 1.22 7.03 6.00
Vernal	 1.24 7.25 5.86

Hiphy	 1.35 6.99 5.82
Super 721
	

1.18 7.34 5.65
WL 309
	

1.04 7.66 5.47
WL 220
	

1.20 7.08 5.93
Cascade
	

1.67 7.08 5.57
Weevlchek
	

1.27 7.76 5.78

WL 310	 1.33 6.59 5.53
Pioneer 524 1.02 7.44 5.97
Baker	 1.36 7.80 5.21
Ranger	 1.03 7.54 5.61
DeKalb 131 1.27 8.31 5.47
Pacer	 1.12 6.16 5.42

Vernal

106
106
106
105
105
104

104
104
104
104
103
103

103
103
102
102
102
102

102
101
101
101
100
100

100
99
99
99
98
98

98
98
97
96
95
88

Average	 1.28 7.50 5.79 5.92 4.03 5.38 29.97
LSD 5%	 NS	 0.91 0.57 0.72 0.64 1.05

	
2.15

CV (%)	 19.10 8.74 7.10 8.65 11.28 13.90
	

5.12
1 Establishment year - one cutting.
2 Total of three cuttings.
3 Total of two cuttings.
4 Total of 15 cuttings. Yields followed by the same letter are

not significantly different at the 5% level using Duncan's
multiple range test.
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EFFECT OF PLANTING DATE, FERTILIZER RATE, AND SEEDING RATE
ON SPRING BARLEY PERFORMANCE

Frederick J. Crowe, Rod Brevig, and Steven R. James '

ABSTRACT

'Steptoe', 'Gustoe,' and 'Kombar' barleys were compared at
different planting dates, seeding rates, and fertility rates.
The seeding rates chosen (80 and 120 lbs/Ac) did not influence
performance. 'Steptoe' lodged extensively at high and low
fertilizer rates for the earliest planting dates (March 20,
1985). Lodging in 'Steptoe' was extensive for later planting
dates at only the 120 lb N/Ac fertility rate, but was minimal
at the 80 lb N/Ac fertility rate. 'Gustoe' and 'Kombar' did
not lodge. Yield was generally highest for 'Steptoe' and
lowest for 'Kombar', although 'Gustoe' yielded as well as
'Steptoe' at higher fertilizer rates. 'Kombar' test weights
were significantly lower than test weights for 'Gustoe' and
'Steptoe.' These data may assist central Oregon barley
producers in selecting varieties and management levels.

Spring barley performance is known to be greatly influenced by
variety, fertility, and planting date, and also is thought to
be affected by seeding rate. For the popular variety 'Step-
toe,' lodging is a problem, but this is less of a problem with
some of the ne ,g er varieties such as 'Gustoe' and 'Kombar,'
which may yield less than 'Steptoe.' This trial was designed
to investigate the responses of these varieties to several
management factors in a single irrigated field.

Materials and Methods 

Plots, 5 feet wide x 20 feet long at the Central Oregon
Experiment Station Madras field, were planted with a plot
planter and harvested with a plot combine. Planting dates,
fertilizer application rates, and varieties are as listed in
Tables 1, 2, and 3. Seeding rates were 80 and 120 lbs/Ac.
Residual nitrogen in the soil was about 8 lbs N/Ac. Fertiliz-
er was applied before planting with the first 80 lbs N/Ac as
16-20, and the next 40 lbs N/Ac (if applied) as ammonium ni-
trate. The first irrigation was on April 18, 1985 and the
last irrigation was on July 4, 1985. Harvest was on August 8,
1985 for the 3/20, 4/10 and 4/30 planting dates, and harvest
was on August 20 for the 5/10 planting date. Within planting

1 First and third authors are superintendent/associate
professor and research assistant, respectively, Central
Oregon Experiment Station, P.O. Box 246, Redmond, OR
97756; and biology technician, Central Oregon Experiment
Station, Madras, OR 97741.
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dates, all other combinations of treatments were in a random-
ized block design with four replications. Analysis of
variance was used to compare treatments within planting date.
Planting dates were not replicated.

Results 

Tables 1, 2, and 3 show results for fertilizer rate and va-
riety effects on yield, test weight, and lodging. There were
no statistically significant differences (P = 0.05) between
seeding rates of 80 and 120 lbs/Ac, so data for these treat-
ments are combined.

Yields of all varieties generally decreased with later plant-
ing date, as expected. 'Kombar' and 'Gustoe' did not lodge in
this trial, but 'Steptoe' lodged extensively with high ferti-
lizer rate, and even with low fertilizer rate at the earliest
(March 20) planting date. Yields were consistently higher
with 'Steptoe' over 'Gustoe' and 'Kombar'; 'Gustoe' outyielded
'Kombar' with increasing differences at later planting dates.
'Steptoe' and 'Gustoe' had comparable test weights, but 'Kom-
bar' was consistently and substantially lower than the other
two varieties.

Discussion 

This trial was designed to test several factors influencing
spring barley performance. These multiple comparisons often
are not tested within the same experiment, because the tests
become rather large and unmanageable. Test levels utilized
were those believed to be those in common practice. The seed-
ing rates we selected showed no differences in performance but
perhaps these results might be different for other seeding
rates. The data do suggest some management guidelines. In
particular,

1. The differences in lodging by 'Steptoe' were great
after the early planting with respect to nitrogen
fertilization. 'Steptoe' should not be fertilized
heavily, and perhaps not even planted in soils with
substantial residual nitrogen.

2. In comparing 'Steptoe' with 80 lbs N/Ac with 'Gus-
toe' with 80 or 120 lbs N/Ac, 'Gustoe' might perform
as well or better depending on the cost of nitrogen
chosen and required.

3. 'Kombar's low test weights (and lower yields at
later planting dates) made its performance in 1985
poorer than 'Gustoe' or 'Steptoe'.

4. Seeding rate may be less important than the other
management factors tested. Perhaps some cost sav-
ings might be gained by reducing seeding rates for
these varieties within the 80-120 lb/Ac range we
tested.
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80 83.85/10/85
120

84.9

97.2
111.0

104.1

94.6
85.9	 103.9

Mean

102.9
114.7

108.8

Table 1. Yields (bu/Ac) of three spring barley varieties
planted at various dates, seeding rates* and
fertilizer rates at Madras, 1985

Preplant
Planting	 Fertilizer 	 Variety 

Date	 (lbs N/Ac)	 Steptoe	 Gustoe	 Kombar	 Mean

3/20/85	 80	 130.4	 125.3	 121.6	 125.8

	

120	 140.4	 144.5	 140.7	 141.9

Mean	 135.4	 134.9	 131.2

LSD .05 among non-mean table entries	 6.1; among variety
means = NS; between fertilizer rate means = 3.5

4/10/85 80
120

131.9
130.6

113.1
126.0

119.6

115.8	 120.3
120.0	 125.5 

Mean 131.3 117.9

LSD .05 among non-mean table entries = 8.0; among variety
means = 5.6; between fertilizer rate means = 4.6

4/30/85
	

80	 125.4	 108.1	 103.4	 112.3
120	 121.2	 119.8	 166.5	 115.8

Mean	 123.3	 114.0	 104.8

LSD .05 among non-mean table entries = 6.5; among variety
means = 4.6; between fertilizer rate means = 3.7

LSD .05 among non-mean table entries = 8.9; among variety
means = 6.3; between fertilizer rate means 	 5.1

* Seeding rates proved not to influence yields, so data for
the 80 and 120 lbs seed/Ac rates are averaged together and
not shown. NS = not significant.
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Table 2. Test weights (lbs/bu) of three spring barley
varieties planted at various dates, seeding rates,*
and fertilizer rates at Madras 1985

Planting
Date 

3/20/85

Preplant
Fertilizer 	 Variety 
(lbs N/Ac)	 Steptoe	 Gustoe	 Kombar	 Mean

80	 49.6	 47.5	 44.9	 47.3
120	 49.9	 47.7	 44.3	 47.3

Mean
	

49.8	 47.6	 44.6

LSD .05 among non-mean table entries = 0.5; among variety
means = 0.4; between fertilizer rate means = NS

4/10/85
	

80
	

48.5
	

47.4
	

43.2
	

46.4

	

120
	

47.7
	

46.6
	

42.4
	

45.6

Mean
	

48.1
	

47.0	 42.8

LSD .05 among non-mean table entries = 5.2; among variety
means = 3.7; between fertilizer rate means = NS

4/30/85
	

80
	

48.8
	

48.3
	

42.2
	

46.4

	

120
	

48.0
	

48.0
	

43.0
	

46-3

Mean
	

48.4
	

48.2	 42.6

LSD .05 among non-mean table entries = 1.1; among variety
means = 0.8; between fertilizer rate means = NS

5/10/85 80
120

48.7
48.8

48.8

49.1
48.6

49.0

41.9
41.7

46.6
46.4 

Mean 41.8 

LSD .05 among non-mean table entries = 2.6; among variety
means = 1.8; between fertilizer rate means = NS

* Seeding rates proved not to influence yields, so data for
the 80 and 120 lbs seed/Ac rates are averaged together and
not shown. NS = not significant.
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4/10/85 80
120

Mean

3.5
42.5

23.0

0
	

0
	

1.2
0
	

0
	

14.2

0
	

0

4/30/85 80
120

Mean

3.5
34.0

18.8

0
	

0
	

1.2
0
	

0
	

11.3

0
	

0

0 0.200.5
6.20018.5

0

80
120

Mean

5/10/85

9.5	 0

Table 3. Lodging (70 of three spring barley varieties planted
at various dates, seeding rates,* and fertilizer
rates at Madras, 1985 

Preplant
Planting	 Fertilizer 	 Variety 

Date	 (lbs N/Ac)	 Steptoe	 Gustoe	 Kombar	 Mean 

3/20/85	 80	 24	 0	 0	 8.0

	

120	 28	 0	 0	 9.3

Mean
	

26.0	 0	 0

LSD .05 among non-mean table entries = 12.9; among
variety means = 9.1; between fertilizer rate means = NS

LSD .05 among non-mean table entries = 10.4; among
variety means = 7.4; between fertilizer rate means = 6.0;
Fertilizer x variety interaction was significant (P=0.05)

LSD .05 among non-mean table entries = 10.8; among
variety means = 7.6; between fertilizer rate means = 6.2;
Fertilizer x variety interaction was significant (P=0.05)

LSD .05 among non-mean table entries = 7.6;
among variety means = 5.3; between fertilizer rate means = NS

Seeding rates proved not to influence yields, so data for
the 80 and 120 lbs seed/Ac are averaged together and not
shown. NS = not significant.
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INFLUENCE OF FERTILIZER RATE AND TIMING ON YIELD,
TEST WEIGHT, AND PROTEIN CONTENT OF THREE IRRIGATED

HARD RED SPRING WHEAT VARIETIES

Frederick J. Crowe, Rod Brevig, and Steven R. James '

ABSTRACT

With low residual soil nitrogen and preplant fertilizer appli-
cations of 100 or 200 lbs N/Ac, yields of hard red spring
wheats were higher, test weights were lower, and protein
levels were higher at the 200 lb N/Ac rate. Yields generally
were below 100 bu/Ac. Increasing in-season fertilizer appli-
cations from 0 to 40, 80 and 120 lbs N/Ac consistently in-
creased protein levels, but did not influence yields, test
weights or lodging. The timing of the in-season nitrogen
applications did not influence protein content within the
period from jointing to flowering. Protein percentages above
14.0 were achieved by 100 lbs N/Ac preplant plus 80 (or great-
er) lbs N/Ac in-season, and by 200 lbs N/Ac preplant plus 40
(or greater) lbs N/Ac in-season. Varieties performed differ-
ently, with '906 R' having the highest protein contents (above
14.0%, even at lower fertilizer application rates) but the
lowest yields. 'Borah' and 'Kodiak' outyielded '906 R.'
'Kodiak' produced acceptable but a somewhat lower than desire-
able test weight. 'Borah' did not lodge in these tests,
although it has in other years; '906 R' and 'Kodiak' had no
lodging. These and available economic data (not presented)
suggested that optimum returns would have been achieved with
200 lbs N/Ac preplant plus 40 lbs N/Ac in-season, with no
variety at a distinct advantage. The economics might vary
with season, price structures, and seeding rates (not tested).
The variety 'Kodiak' was exceptionally short (about 24 inches
tall), which may be of interest to growers using wheel lines.

Central Oregon irrigated wheat growers are attracted to the
higher selling prices for higher protein wheat. Hard red
spring wheats have been grown in central Oregon, but low
yields and less-than-optimal protein levels for available
varieties have been disappointing in many years.

First and third authors are superintendent/associate pro-
fessor and research assistant, respectively, Central Oregon
Experiment Station, P.O. Box 246, Redmond, OR 97756;
second author is biology technician, Central Oregon
Experiment Station, Madras, OR 97741.

ACKNOWLEDGMENT: The 'Kodiak' wheat variety was provided by
Wally Johnson, Great Plains Seeds and Research, P.O. Box
115, Geralden, MT 59446.

28



Better adapted varieties are needed and the new hard red
spring wheat elite variety trial was included at Madras in
1985 (see "Varietal Evaluation of Irrigated Cereal Grains in
Central Oregon" in this publication). It is known that varia-
tions in fertility regime might affect yield and protein so
two tests were conducted to assess fertility levels and appli-
cation times on yield and protein of a few, select varieties.

METHODS

The hard red spring wheat (HRSW) varieties 'Borah' and '906R'
were selected as representing possibly the best commonly
available varieties; and 'Kodiak', a new private variety, was
chosen because it is exceptionally short and might be readily
grown in Central Oregon beneath wheel lines, if it performs
well agronomically.

Preplant and in-season fertilization for 'Borah', 'Kodiak,'
and '906R' included all combinations of 200 or 100 lbs N/Ac
applied at preplant (March 20-21,1985) and 0, 40, 80, or 120
lbs N/Ac applied at either jointing (May 30, 1985) or flower-
ing (June 18, 1985), or split equally between jointing and
flowering. There were 60 treatments overall, replicated 4
times in a randomized block experimental design. The first
100 lbs N/Ac of preplant was as 16-20-0-15 (N-P-K-S) mechani-
cally broadcast over the entire experiment area just before
establishing the seed bed and just before planting. The
second 100 lbs (if applied) was as ammonium nitrate applied by
hand over the entire 5 fnot x 20 foot plots area at planting
time. In-season fertilization was with ammonium nitrate
sprinkled over the plots by hand and irrigated into the soil.
Residual N throughout the trial area was less than 8 lbs N/Ac;
the previous crops were cereals.

Plots were planted and harvested using a standard plot drill
and a plot combine, with a drill row spacing of 8 inch. Seed-
ing rate was 100 lb/ac for each variety. In Experiment #1,
the planting date was March 21, 1985. For Experiment #2,
three planting dates included March 21, April 10, and April
30, 1985. Plots were first irrigated on April 18, 1985 and
the final irrigation was on July 18, 1985. Harvest was on
August 20-21, 1986 for all plots.

Experiment #1: Treatments included all combinations of (a.)
the three varieties, (b.) 100 or 200 lbs N/ac preplant (c.)
and 0, 40, 80, or 120 lbs N/ac applied during the season at
either jointing (growth stage 9 in Feeke's scale) or flower
(growth stage 10.5 on Feeke's scale) or a total of 0, 40, 80,
or 120 lbs N/ac split into 0, 20-20, 40-40, or 60-60 lbs N/ac
applications at both jointing and flowering. Thus, there were
60 treatment combinations in all, randomized within 4 blocks.
Jointing applications were on May 30, 1985 and flowering
applications were on June 18, 1985.
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Experiment #2: Plots and varieties were as for Experiment #1,
but fertility and planting date varied as follows. Three
planting dates included March 21, April 10, and April 30,
1985. Fertilizer was applied as in Experiment #1, but only
one preplant rate (200 lb N/ac) was utilized. In-season
fertility included 0 + 0, 20 + 20, or 40 + 40 lb N/ac split
between jointing and flowering, with the fertilizer as
ammonium nitrate. In one additional 40 + 40 lb N/ac treat-
ment, the fertilizer was ammonium sulfate, thus providing a
mid-season sulfur treatment in addition to the sulfur provided
with half of the preplant material (16-20-0-15). There were 4
fertility treatments x 3 variety treatments = 12 total treat-
ments per planting date. Experimental design was as in Ex-
periment #1, except planting dates were not replicated.

Subsamples from harvested grain were ground into flour and
analyzed by near infra-red reflectance (NIR) for protein con-
tent adjusted for moisture content and hardness characters.

Data were analyzed by analysis of variance utilizing the BMPD
statistical package.

RESULTS

Experiment #1: No statistically significant effects on yield
or test weight were seen from the addition of in-season ferti-
lizer, therefore, the data for these treatments are averaged
for Tables 1 and 2 below. Differences among varieties in
yield and test weight resulting from preplant fertilizer are
summarized in Tables 1 and 2. Protein percentage was affected
by the amount of in-season and preplant fertilizer, but not
the timing of in-season fertilizer, therefore, the results
from in-season timing applications were averaged together for
Table 3. Protein results for preplant and in-season fertili-
zer averaged for all varieties are summarized in Table 3.
Varietal differences were found with respect to protein, as
shown for preplant effects in Table 4.

Table 1. 1985 Hard Red Spring Wheat - Yield (bu/ac)* 
' ?replant
Fertilization 	 VARIETY 

lbs N/ac	 KODIAK	 BORAH	 906R	 MEAN

200	 97.1 .	 98.8	 93.9	 96.6
100	 85.4	 91.0	 81.2	 85.9

MEAN	 91.2	 94.9	 87.5

LSD (.05) VARIETY = 2.9
LSD (.05) PREPLANT = 2.4
LSD (.05) VARIETY X PREPLANT = 4.4

* Averaged for all in-season fertilization rates.
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Table  2. 1985 Hard Red Sarin Wheat -  Test Weight lbs/b   

Preplant
Fertilization
	

VARIETY
lbs N/ac
	

KODIAK	 BORAH	 906R
	

MEAN

200	 56.1	 60.4	 60.5
	

59.0
100	 57.8	 62.1	 61.7

	
60.5

MEAN
	

56.9	 61.3	 61.1

LSD (.05) VARIETY = 0.4
LSD (.05) PREPLANT = 0.3
LSD (.05) VARIETY X PREPLANT = 0.5

*	 Averaged for all in-season fertilization rates.

Table 3.	 1985 Hard Red S rin	 Wheat - Protein	 % *

Preplant
Fertilization

IN-SEASON FERTILIZATION
lbs N/Ac

lbs N/Ac 0 40	 80	 120 MEAN

200 13.7 14.7	 15.1	 15.5 15.0
100 11.3 12.5	 14.1	 15.3 13.7

MEAN 12.5 13.6	 14.6	 15.4

LSD	 (.05) IN-SEASON =	 0.1	 (0x40,	 80,	 120)
LSD	 (.05) IN-SEASON = 0.16	 (40x80x120)
LSD	 (.05) PREPLANT =	 0.15
LSD	 (.05) IN-SEASON X PREPLANT = 0.4 	 (OxO)

= 0.45	 (0x40,80,120)
= 0.2	 (40x80x120)

Averaged for all varieties.
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Table 4. 1985 Hard Red S rino Wheat - Protein .

Preplant
Fertilization

lbs N/ac
VARIETY 

KODIAK	 BORAH	 906R

14.6	 14.6	 15.7
13.5	 13.4	 14.2

MEAN

15.0
13.7

200
100

MEAN
	

14.1	 14.0
	

14.9

LSD (.05) VARIETY	 0.15
LSD (.05) PREPLANT	 0.1
LSD (.05) VARIETY X PREPLANT	 0.2

Averaged for all in-season fertilization rates.

Experiment #2. Table 5 shows effect of delay in planting
date, irrespective of variety and fertilizer application
rates. In general, yields dropped with each delay in plant-
ing, although protein increased. Statistical significance
levels are not calculated for comparisons among planting dates
because planting date was not replicated.

Table 5. Changes in yield, test weight, and protein content
of hard red sprint wheat with delayed planting* 

Planting Date Test Weight Protein

15.0
15.2
15.5

3/21/85
4/10/85
4/30/85

Yield
bu/ac

95.8
89.6
84.2

59.0
58.1
58..2

* Data for different varieties and fertility rates are
averaged together. Planting dates were not replicated.
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Table 6 shows the protein responses to in-season fertilizer
application at the three planting dates. Data are averaged
for the three varieties.

Table 6. Protein content of hard re.d spring wheat from
in-season fertilization, at three planting dates
(planting dates not replicated)

In-season Fertility*
Plantin•Date
	

0
	

40-40	 40 S -40 S	 LSD .05

3/21/85
	

14.4
	

15.3
	

15.3
	

0.4
4/10/85
	

14.3
	

15.7
	

15.6
	

0.5
4/30/85
	

15.0
	

15.8
	

15.7
	

0.5

application split between jointing and flowering.

No statistically different protein levels were seen with re-
spect to in-season sulfur, perhaps because the preplant ferti-
lizer contained sufficient sulfur. As in Experiment #1, the
addition of nitrogen during the season increased the protein
content of harvested grain.

DISCUSSION

Increa•ing preplant fertilizer application from 100 to 200
pounds N/Ac greatly increased yield, significantly reduced
test weight and greatly increased protein content of harvested
grain. Delay in planting date reduced yields at each later
date, but protein content slightly increased with delay in
planting.

Preliminary economic analysis (not shown) considering yield,
test weight, protein level, fertilizer costs, and fertilizer
application costs suggests that net return to the grower would
increase with increasing in-season fertilization when preplant
fertilizer was only 100 pounds N/Ac; but that net returns
always would be higher beginning with 200 pounds N/Ac pre-
plant. Beginning with 200 pounds N/Ac preplant, net returns
for all in-season fertilization rates are about equal. This
suggests in-season fertilization when preplant levels are high
may have little real value; however, protein levels were low
(13.7%) with no in-season fertilization beginning with 200
pounds N/Ac preplant. Growers should produce hard red spring
wheat with a minimum of 14% protein to ensure sale of this
wheat type; therefore,  at least some in-season fertilizer 
seems justified to ensure adequate protein level. Based on
this year's test results and local grower's experiences, the
optimum hard red spring wheat fertilizer program might be
about 170-200 pounds N as a preplant + about 40 pounds N/Ac
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applied during the growing season. Varietal differences were
apparent, with each variety showing both positive and negative
characters. 'Kodiak' was exceptionally short (about 24 inches
tall) but tended toward low test weight. 'Borah' yielded well
with average protein but lodged somewhat in the separate
variety trial. 'Borah' has lodged in variety trials in pre-
vious years. '906R' had high protein but only average yield.
The economic analysis suggested no variety was at advantage or
disadvantage; but ‘Kodiak''s shortness may be a distinct
advantage beneath wheel lines.
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VARIETAL EVALUATION OF IRRIGATED CEREAL GRAINS
IN CENTRAL OREGON

Frederick J. Crowe, Rod Brevig, and Steven R. James 1

ABSTRACT

Varieties and advanced lines of cereals are compared in sever-
al trials at Madras and Powell Butte. Improvements in hard
red spring wheats seem to be forthcoming with respect to yield
plus protein content. For soft white winter wheat, several
advanced lines outperformed 'Stephens', 'Malcolm,' and other
standard varieties at both locations, and were notably
shorter. Similarly, for soft white spring wheat, several
advanced lines were superior to commonly grown varieties. For
spring barley, numerous varieties were compared, with many
performing quite well at Powell Butte with little lodging. At
Madras, 'Gustoe' and 'Micah' were superior to all other
varieties, especially in lodging but also in yield. 'Poco'
was very short, but lodged moderately at Powell Butte and
excessively at Madras.

The Central Oregon Experiment Station continues to assess new
and current cereal varieties for local performance. Nine
replicated yield trials and two headrow seed increases were
established at three sites of the Central Oregon Experiment
Station in 1985. Table 1 indicates the various trials grown,
their locations, and the number of lines and ocher treatments
investigated.

METHODS

Plots (5 feet wide x 20 feet long) were seeded with 100 lbs/ac
seed of various varieties using a plot planter. Harvest was
with a plot combine.

Cultural data for various experiments are listed in Table 2.

Superintendent/associate professor, biology technician, and
research assistant, respectively, Central Oregon Experiment
Station, P.O. Box 246, Redmond, OR 97756.

ACKNOWLEDGMENTS: Research supported in part by a grant
from the Oregon Wheat Commission.
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TABLE 1. Summary of cereal grain variety trials planted in
Central Oregon in 1985 

Test
(No. of lines or

Cereal Type	 other treatments)
	

Location

Hard Red Spring Wheat
Soft White Spring Wheat
Soft White Spring Wheat

Soft White Winter Wheat
Soft White Winter Wheat
Spring Barley
Winter Barley
Winter Malting Barley
Winter Malting Barley

Elite Variety (20)
Elite Variety (18)
Western Regional
Variety (42)
Elite Variety (32)
Elite Variety (24)
Variety (12)
Elite Variety (38)
Variety (20)
Headrow Increase
(2 Varieties) 

Madras
Powell Butte

Madras

Madras
Powell Butte

Madras
Madras
Madras

Redmond

Table 2. Cultural data for 1986 variety trials at Madras and
Powell Butte

Amount
Cereal	 Nitrogen

Type	 Location Applied*
(lbs/ac)

Date
of

Planting

Date
first
Irrig

Date
last
Irrig

Date
of

Harvest    

SWWW Madras 153 11/1/84 4/18 7/16 8/9
SWWW Powell B. 155 11/1/84 4/16 7/17 8/23
WRSWSW Madras 141 3/20/85 4/18 7/19 8/27
HRSWE Madras 141 3/20/85 4/18 7/18 8/27
SB Madras 72 3/20/85 4/18 7/4 8/6
WB Madras 80 2/26/85 4/18 6/20 8/6
SWSW Powell B. 121 4/13/85 4/16 7/24 8/23

* Preplant for spring cereal, or soon following spring
regrowth for winter cereal.

SWWW	 = Soft white winter wheat
SWSW	 = Soft white spring wheat
WRSWSW = Western Regional Soft white spring wheat
HRSWE = Hard red spring wheat elite
SB	 = Spring barley
WB	 = Winter barley

RESULTS AND DISCUSSION

Diseases (notably rust diseases) were absent in 1985, so no
disease evaluations are listed.
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HARD RED SPRING WHEAT 

Central Oregon irrigated wheat growers are attracted to the
higher selling prices for higher protein wheat. Hard red
spring wheats have been grown in central Oregon, but low
yields and less-than-optimal protein levels for available
varieties have been disappointing. Furthermore, without sig-
nificant acreage and markets for different wheat classes,
problems exist for growers and storage operators. Better
adapted varieties are needed and the new hard red spring wheat
elite variety trial was included at Madras in 1985. Also, see
"Influence of fertilizer rate and timing on yield, test weight
and protein content of three irrigated hard red spring wheat
varieties" in this publication for additional information.

Agronomic data for lines from the elite trial are shown in
Table 3.

TABLE 3. Agronomic data for the Hard Red Spring Elite Trial
grown at Madras,	 1985

HEADING
TREATMENT YIELD PROTEIN	 TEST WT HEIGHT DATE LODGING

bu/a lbs/bu in mo/day

MCKAY 90.97 13.80	 57.35 38 6/17 0
SHASTA 94.09 14.48	 60.43 37 6/17 0
ANZA 85.88 13.90	 59.41 33 6/17 0
BORAH 95.10 14.28	 58.58 36 6/15 20
NK000751 114.95 13.72	 59.00 35 6/13 13
906R 99.14 15.42	 58.70 36 6/15 0
WAMPUM 74.47 14.75	 55.54 42 6/18 0
ORS 8508 94.26 14.75	 58.35 36 6/15 0
ORS 8509 104.43 14.47	 54.37 34 6/15 0
ORS 8510 88.19 14.78	 60.65 36 6/17 0
ORS 8511 100.66 14.85	 60.24 35 6/16 0
ORS 8512 89.37 14.92	 60.67 32 6/17 0
ORS 8513 88.90 14.27	 60.49 33 6/16 0
ORS 8514 89.55 13.30	 57.79 33 6/20 0
ORS 8515 94.80 12.97	 57.00 37 6/17 0
ORS 8516 95.75 13.10	 58.19 37 6/17 0
ORS 8517 95.00 13.25	 57.79 37 6/17 0
ORS 8518 110.31 14.50	 60.30 35 6/17 0
ORS 8519 98.56 14.07	 59.80 35 6/15 0
ORS 8520 100.05 13.13	 60.83 36 6/19 1

LSD	 (5%) 10.74 0.81	 3.67 2 1 15
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As Table 3 indicates, the named variety hard red spring wheats
yielded as expected -- below 100 bu/ac. However, protein
levels were substantially above 14% on several, with 906R
above 15%. Several lines yielded both above 100 bu/ac and
above 14% protein, which may indicate potential varietal im-
provements are forthcoming.

SOFT WHITE WINTER WHEAT 

Soft white winter wheats have been the best performing wheats
in Central Oregon. Tables 4, 5, 6,and 7 show some 1985 re-
sults and updated long-term agronomic data for established
soft white winter wheats in Madras and Powell Butte. Data are
from the winter wheat elite trials. Several advanced selec-
tions also yielded and otherwise performed well in 1985 in
comparison to the standard varieties.

TABLE 4. Agronomic data of several soft white winter wheat
lines grown at Madras, 1985 

TREATMENT	 YIELD
	

TEST WT.	 HEIGHT	 HEADING DATE
	

LODGING
bu/A
	

lbs/bu	 in	 mo/day

STEPHENS
HILL 81
JACKMAR
MALCOLM
OR CW8417
OR CW8522
OR CW8424
FW 741037

110.8
90.2
98.3

109.7
109.4
121.0
110.7
120.2

	

53.41	 38	 6/11

	

55.34	 38	 6/17

	

50.20	 34	 6/17

	

54.69	 36	 6/14

	

56.70	 40	 6/13

	

57.95	 34	 6/9

	

56.65	 36	 6/17

	

53.55	 33	 6/13

0
0
0
0
0
0
0
0

LSD (5%)
	

12.6	 2.63	 2	 1
	

0

TABLE 5. Soft white winter wheat varieties grown at Madras
1979-85, (1983 trials destroyed by hail) 

VARIETY
	

YIELD TEST WT. HEIGHT** HEADING DATE* LODGING
bu/A	 lb/bu	 in	 mo/day

HYSLOP
	

108	 56.0
	

35
	

6/23
	

19
MCDERMID***
	

97	 55.0
	

35
	

6/23
	

27
STEPHENS
	

113	 55.8
	

35
	

6/18
	

11
NUGAINES***
	

104	 57.6
	

34
	

6/22
	

32
DAWS***
	

109	 56.0
	

36
	

6/24
	

23
HILL 81	 107	 56.3
	

37
	

6/21
	

7
MALCOLM	 122	 56.1 
	

35
	

6/19
	

12
* 1979, 1980 data missing.

** 1980, 1981 data missing.
*** 1985 data missing.
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TABLE 6. Agronomic data of several soft white lines grown at
Powell Butte,	 1985

TREATMENT YIELD TEST WT. HEIGHT HEADING DATE LODGING
bu/A lbs/bu in mo/day

STEPHENS 91.7 56.98 28 6/21 0
HILL 81 77.1 59.01 32 6/25 0
JACKMAR 54.1 55.60 25 6/29 0
MALCOLM 97.5 59.02 29 6/22 0
OR CW8417 89.8 60.07 31 6/21 0
OR CW8424 90.1 57.27 28 6/28 0
FW 741037 112.6 57.07 26 6/19 0

LSD (5%) 21.2 2.28 2 3 0

TABLE 7. Soft white winter wheat varieties grown at Powell
Butte, 1979-1985

VARIETY
	

YIELD TEST WT. HEIGHT** HEADING DATE* LODGING
bu/A	 lb/bu	 in	 mo/day

HYSLOP 107 55.9 35 7/1 20
MCDERMID*** 114 56.0 36 7/1 31
STEPHENS 108 54.7 34 6/29 8
NUGAINES 104 57.5 33 7/3 18
DAWS 108 56.6 36 7/3 10
HILL 81 112 57.4 36 7/5 9
MALCOLM 121 55.9 35 6/30 6

* 1982, 1983 data missing.
** 1980 data missing.

*** 1985 data missing.

SOFT WHITE SPRING WHEAT 

For alternatives to winter wheat, emphasis for several years
has been placed on identifying high-yield, disease resistant,
short-strawed soft white spring wheat varieties. The majority
of spring wheat varieties available to Central Oregon growers
are several inches taller than winter wheat, are more
susceptible to lodging, and more susceptible to leaf and
stripe rust.

Long-term variety performances incorporating 1985 results are
shown in Tables 8 and 9. 'Twin' has been recommended for
seeding in Central Oregon for years. Superior rust resistance
and relatively high yields have been the basis for these
recommendations, although rust was not a problem in 1985. In
trials conducted at Madras and Powell Butte in 1985, several
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experimental lines showed promise. These selections are shown
in Table 10.

Butte	 1982-1985
VARIETY YIELD TEST WT. HEIGHT	 HEADING DATE LODGING

bu/A ibs/bu in mo/day

WALLADAY 84 56.5 36 7/10 0
FIELDER 86 59.4 36 7/6 4
MCKAY* 80 58.6 36 7/8 0
TWIN 81 57.4 36 7/7 16
OWENS 79 59.0 36 7/6 23
DIRKWIN 77 56.4 36 7/5 17
WAVERLY** 72 58.0 35 7/6 0
*	 1982

**	 1985
data
data

missing.
missing.

TABLE	 9. Soft White spring wheat varieties grown at Madras
1981-1985	 (1983 trials destroyed	 by hail)

VARIETY YIELD	 TEST WT.	 HEIGHT HEADING DATE	 LODGING
bu/A	 lbs/bu	 in mo/day

OWENS 88 58.9 38 6/26	 18
WAVERLY 86 57.4 38 6/27	 16
TWIN 86 56.7 38 6/26	 9
MCKAY 83 58.5 37 6/26	 1
FIELDER 81 57.8 39 6/26	 1
WALLADAY 78 56.6 37 7/2	 0
DIRKWIN 79 56.1 38 6/26	 5

TABLE 10. Agronomic data of several soft white spring wheat
lines grown at Powell Butte, 	 1985

VARIETY YIELD TEST WT. HEIGHT HEADING DATE	 LODGING
bu/A lbs/bu in mo/day

DIRKWIN 62.7 57.23 35 6/23	 0
FIELDER 68.7 59.80 35 6/29	 0
FIELDWIN 76.7 61.21 36 6/30	 1
OWENS 62.8 59.98 34 6/29	 0
WAVERLY 74.6 59.20 36 6/23	 0
TWIN 67.7 58.47 35 7/2	 3
WALLADAY 82.4 58.06 36 7/5	 0
ORS 8413 82.9 60.53 33 7/3	 0
ORS 8415 68.2 62.76 33 6/23	 0
ORS 8417 80.5 58.82 34 7/4	 0
ORS 8423 68.6 61.02 30 6/30	 0
ORS 8501 84.3 62.87 37 6/21	 5

LSD (5%) 18.1 1.06 2 12	 4

TABLE 8. Soft white spring wheat varieties grown at Powell
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SPRING AND WINTER BARLEY 

A spring barley trial was planted at Madras to evaluate cur-
rently available varieties.

Tables 11 and 12 show 1985 results and long-term averages,
respectively, for spring barley agronomic data at Madras.

TABLE 11. Agronomic data for spring barley grown at Madras,
1985

VARIETY
	

YIELD TEST WT. HEIGHT HEADING DATE LODGING
bu/A	 lbs/bu	 in	 mo/day	 70

STEPTOE
KOMBAR
GUS
GUSTOE
COLUMBIA
POLO
ADVANCE
MINUET
MOREX
MICAH
LUD
SUNBAR 425

141.92 46.40
142.00 44.82
148.88 47.67
146.50 48.09
137.66 46.82
137.78 45.37
147.27 48.41
127.68 54.42
78.16 50.43

145.78 48.12
134.44 53.65
133.7	 44.14

34	 6/10
34	 6/14
34	 6/14
29	 6/12
34	 6/14
22	 6/8
38	 6/7
36	 6/11
45	 6/10
32	 6/10
40	 6/11
31	 6/11

0
0
0
0
0

15
10

0
0
0
0

LSD (5%) 14.53	 1.36 3	 3 11    

TABLE 12. Spring barley varieties grown at Madras 1981-1985. 

VARIETY YIELD
bu/A

TEST WT.
lbs/bu

HEADING
HEIGHT*	 DATE

in	 mo/day
LODGING*

,0 

GUSTOE***
	

143
	

48.6
	

31	 6/22
	

0
GUS
	

139
	

47.8
	

33	 6/22
	

25
KOMBAR
	

139
	

45.7
	

33	 6/23
	

10
MICAH (M-3)***
	

138
	

47.8
	

33	 6/20
	

0
POCO***
	

126
	

45.5
	

24	 6/16
	

46
ADVANCE
	

123
	

47.2,	 37	 6/14
	

40
LUD
	

121
	

52.7
	

38	 6/21
	

27
STEPTOE
	

118
	

46.9
	

35	 6/17
	

58
MINUET**
	

111
	

52.1
	

36	 6/22
	

33
MOREX*
	

76
	

49.4
	

43	 6/19
	

48

* 1981, 1983 data missing.
** 1983, 1984 data missing.

*** 1981, 1982, 1983 data missing.
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Two winter barley variety trials were planted at Madras in
1984. Since winter barley is seldom planted in Central
Oregon, these trials were planted to aid in statewide winter
barley varietal development and selection. Data are not
shown.

Headrows for two malting barleys were grown at Redmond in 1985
under the direction of the Foundation Seed & Plant Materials
Project. These included the 2-row ‘Julia/Klages//Klages' and
the 6-row 'Klages/M-22//Karl'.

SUMMARY

The primary objective of the cereals project in Central Oregon
is to evaluate potential new varieties for yield, test weight,
maturity, height, lodging, winter hardiness, and disease
resistance. Another important benefit is to provide up-to-
date performance and agronomic data of released varieties
under local growing conditions. Adapting hard red wheat to
Central Oregon would enhance grower's profitability, and help
reduce the overproduction of soft white wheat. This year's
data should provide optimism for improving protein levels and
yields in hard red spring wheat.
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CONTINUED INVESTIGATION INTO THE EPIDEMIOLOGY AND CONTROL
OF FUSARIUM BASAL ROT OF GARLIC

Frederick J. Crowe, Paul Koepsell, Rod Brevig,
Edward A. Kurtz, Arthur S. Greathead, and Dennis H. Hall

ABSTRACT

Fusarium inoculum produced disease (decayed stem plates, leaf
sheaths and bulbs) only when placed with the seed. Inoculum
placed in the soil away from the seed vas ineffective. Mer-
tect as a seed treatment provided the best disease control of
all tested materials, with Benlate providing a substantial
level of control (but less than Mertect). Bayleton, Fungi-
flor, and Prochloraz were ineffective for fusarium control. A
full evaluation of control potential vas complicated by addi-
tional plant loss from flooding, and by the uncertainty
whether the artificial infestation technique utilized was more
severe than a 'natural' soil infestation. Hot eater/formalde-
hyde seed treatments (for nematode control) increased the
amount of fusarium damage. These effects are discussed with
respect to seed and soil movement of the fungus, epidemiology
of the disease (cereals are hosts of the fungus), and disease
control.

1 The first and third author are superintendent/associate
professor and biology technician, respectively, OSU Central
Oregon Experiment Station, P.O. Box 246, Redmond, OR 97756
and Madras, OR 97741; the second author is professor and
extension specialist, Department of Botany and Plant
Pathology, OSU Corvallis, OR 97331. The fourth author is
a private consultant and American Dehydrated Onions and
Garlic Association representative, P.O. Box 1763, Salinas,
CA 93902. The fifth and sixth authors are, respectively,
Farm Advisor, Monterey County, University of California
Cooperative Extension, Salinas, CA 93902, and Extension
Plant Pathologist (deceased), Department of Plant
Pathology, University of California, Davis, CA 95616.

ACKNOWLEDGMENT: This research was partially funded by a
grant from the American Dehydrated Onions and Garlic
Association. Basic American Foods provided some of the
seed, seed treatment materials, and seed treatment equip-
ment, and provided for seed shipment. Central Oregon
Seeds, Madras, OR, provided some planting equipment and
manpower. Certain aspects of field management were
assisted by Mike Weber (Central Oregon Seeds) and by Larry
Sullivan, a Madras area grower.
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Introduction 

Fusarium basal rot was first identified and investigated by
the first, third, and fifth authors in 1976 in the Salinas
Valley of California. The causal agent, Fusarium roseum 
culmorum also can cause common root rot of wheat and barley,
but the specialized strain which damages garlic can be much
more damaging to garlic than the fungus generally is to
cereals. Central Oregon garlic seed growers, and commercial
growers in California, are concerned with the spread and
control of this new disease. Losses have occurred every year
in central Oregon since the disease arrived here.

In Oregon, fusarium has not curtailed garlic production, and
garlic from fields with fusarium activity is still used as
seed. Trials were established in 1984 at the Madras field of
the Central Oregon Experiment Station to investigate questions
of epidemiology and control of this disease. The disease
studies reported here complement similar disease studies on-
going in California.

The objectives of the central Oregon field research was:

1. To gather epidemiological evidence to help
determine the role of seed and soilborne
inoculum in fusarium disease spread and
development. Various typical control measures
were utilized to help in making these distinc-
tions. This information might then assist in
better designing later studies.

2. To the extent possible, determine the effect-
tiveness of various standard control measures
on fusarium diseases.

Materials and Methods 

Seed and hot water seed treatments were as follows:

Trials with 'California Early' Garlic (Virus-Free) 

Virus-free garlic used in these trials were collected as bulbs
at harvest in the summer/fall of 1984, and stored in King City
until treatment. Bulbs were cracked under commercial condi-
tions and hot water and formaldehyde treatment, if done, was
treated on the day of, or within 24 hours of cracking. Seed
was obtained from Basic American Foods.

All hot water and formaldehyde clove treatments were made in
King City, California, using 50-gallon, temperature con-
trolled, experimental treatment tanks. Treatments involving
the University of California method of 30 minutes at 100
degrees F, followed by 20 minutes at 120 degrees F, both with
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formaldehyde, followed by a 15-minute cold dip, and finally
followed by drying at 90 degrees F will be referred to as the
Lear/ Johnson treatment. After Lear/Johnson treatment, all
cloves were stored under ambient conditions until shipment to
Madras, Oregon, in late September 1984.

Trials with 'California Late' Garlic and virus-infected 
California Early Garlic 

Commercially cracked and hot water and formaldehyde treated
seed was obtained from Vessey Company. No additional hot
water and formaldehyde treatments were made. Cold fungicide
treatments and seed and plot handling were the same as for
Early Virus-free seed above.

For hand-planted trials, cloves for individual treatments were
counted by hand for each seedline and stored until planting.
Every effort was made to maintain clove weights for individual
treatments within each trial as close as possible to reduce
the influence of clove size in these trials. Individual
trials were planted, with a standard two- or four-bed garlic
planter making the desired two seedlines per bed without
closing in the seedlines. It was found, however, that seed-
lines were partially closed anyway by the equipment, so these
were reopened by hand using garden hoes. The cloves for each
individual seedline of each plot replicate were planted and
covered by hand. Plots were all single bed plots, either 5 or
10 feet long, and separated by a 2 foot alley unless noted.
All garlic was planted at 16 cloves per bed foot, on 40-inch
beds center-to-center.

All machine planted trials were in the commercially planted
areas at the field. A 4-row planter operated by Central
Oregon Seeds, Madras, OR, was used to plant the general field
on October 2. No attempt to control seed size or plant
population was made in machine planted trials.

Seed was immersed in fungicide dips for 15 minutes. Treat-
ments were air dried before planting. These treatments were
made on October 4 and 5, and seed was planted October 5. All
in-furrow treatments were applied with a hand pump back-pack
sprayer at 50 gallons . per acre over the cloves in the open
furrows. The cloves were covered with soil by hand after the
treatments were applied. All formulations, rates, and date of
application for all fungicide treatments are shown in Tables 1
and 2.

The field received 400 lbs/A 16-16-16 in September 1984.
Residual nitrogen in the soil was about 8 lbs/Ac. On April 7,
1985, 150 lbs/A of nitrogen as ammonium nitrate was applied.
Standard chemical weed control was supplemented with some hand
weeding. The field was watered by solid set sprinkler irri-
gation. The field was irrigated somewhat more frequently than
typical for commercial practices in central Oregon. For
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example, seven short irrigations were applied between April 18
and May 15; whereas commercial growers typically applied one
to three irrigations in this period.

Fusarium roseum culmorum isolated from diseased garlic was
grown in August and September 1984 on sterile barley. After
air-drying, the decayed barley was ground and stored air dry.
Twenty-five gm inoculum/plot was sprinkled by hand into open
seedlines, or at various depths across beds which were then
reconstructed by hand.

Notes were collected weekly during the season. Stand counts
were collected as listed in tables. Harvest data were col-
lected in July, with plants dug by hand, observed for disease,
and weighed after roots below the stem plate and foliage high-
er than 2 cm above the bulb_ were removed. Although disease
notes were taken, bulbs were considered harvestable if stem
plates and covering leaf sheaths were intact upon squeezing
the bulb by hand. Late garlic was harvested on July 12 and
Early garlic on July 17, although necks were not fully dried
in either case.

All treatments were in randomized block design and data were
analyzed by standard analysis of variance methods.

Results 

Fusarium trials are summarized in Tables 1 and 2. Fusarium
symptoms were noted early on some plants as stunted growth,
although these generally died within a week or two. Disease
symptoms continued to appear through the season. A few
plants, pulled at various times, revealed stem and lower bulb
decay, and usually a reddish color in the decay area (not
purple, which is a normal response at certain times). At
harvest, affected plants had pithy stem plates and usually
some degree of leaf sheath and clove decay. Reddish dis-
coloration was not always present at harvest. Except in the
trial flooded during November 1984 (Table 2), almost no
fusarium-damaged plants occurred in the field or in plots not
artificially infested at planting time with the fusarium
inoculum.

Results in Table 1 indicate no measurable effect at any time
of the season from fusarium inoculum located away from the
seed, nor was any disease noted during the season or at harv-
est in those plots. The in-furrow application of Benlate was
moderately effective in reducing the disease in this trial.

Concerning disease controls (Table 2), hot water and formalde-
hyde treatment alone was worse than such treatment with
fungicide applied. Mertect treatment resulted in fewest
diseased plants. Benlate reduced disease also.
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Discussion 

The fusarium disease occurred almost exclusively within in-
fested plots, except in the flooded trial in which some plants
in non-infested alleys and in initially non-infested plots
were found infected with fusarium. This suggested that fusar-
ium inoculum was moved around within the trial by the flood-
ing. Where fusarium was active, a significant number of
plants failed to emerge, others died during the season, and
others were found at harvest to have badly decayed stem
plates, leaf sheaths, and/or bulb rot in which the fungus
penetrated the cloves.

Results in Table 1 indicate almost no decay occurred at any
time of the season from fusarium inoculum located away from
the seed. The fungus does not appear able to grow effectively
along roots or through the soil to infect the stem plate or
bulb. This suggests that diseased plants in grower's fields
may result from either residual inoculum in the soil adjacent
to seed, and/or that inoculum carried on/in seed may be im-
portant. It is known from other studies that this fusarium is
also a cereal pathogen, therefore the pathogen's survival in
soil and crop rotation may be implicated in its epidemiology.
That numerous infected bulbs were harvestable suggests seed
infection may be a possible source of long-distance disease
spread; however, fusarium species are well-adapted to soil
residence, and any means of soil movement also may serve as a
short or long-distance spread of the pathogen.

The fusarium control trial was flooded, with stands greatly
reduced directly from the flooding. Nevertheless, flooding
effect was somewhat uniform within replications and treatment
differences were great. Therefore, in spite of the flooding
problem, a highly significant F-test was found with respect to
fungicide application upon analysis of variance. The data
suggest that certain products (e.g., Prochloraz, Mertect, Ben-
late, and Bayleton) might improve stands in a flooding situa-
tion, although any disease organisms involved in flooding loss
were not identified. More importantly for the objectives of
this study, Mertect was outstanding in reducing fusarium
losses. Benlate definitely reduced fusarium losses, but far
-less effectively than Mertect. Other products were ineffec-
tive on controlling fusarium.

Although it is not known if the artificial infestation levels
were very high, we believe our infestation is a challenge to
product effectiveness. Products may perform better in a
" natural" disease situation than in the high infestation
levels of these trials.
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Recommendations 

Recommendations arising from the 1984-85 data and observations
include:

a. Further investigation is needed to clarify the role
of seed-borne and soil-borne fusarium inoculum, both
of which may be important. If the fusarium success-
fully survives crop rotations with cereals, the
implications might be critical for continued produc-
tion in some fields.

b. Data in these trials indicate that the highest
yields were achieved where no hot water and formal-
dehyde treatments were used. Furthermore, fusarium
was far worse in plots planted to hot water and
formaldehyde treated seed than in plots planted to
seed not treated with hot water and formaldehyde.
Fungicide cold dip seed treatments may compensate
for increased fusarium susceptibility hot water/
formaldehyde effects -- this should be further
investigated.
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TABLE 1. Fusarium Inoculum Depth Placement Trial & Fungicide In-furrow Application

Location: Central Oregon Experiment Station
Madras, OR

Variety:	 'Cal. Late'
Seed Source: Vessey
Plot Size:	 1 bed x 10 ft.

Bed/Row & Seed Spacing:
40" beds, 16 cloves/bed ft.
in 2 seedlines per bed

Seed Sized/Graded?: Yes
How Planted?: By hand
Date Planted: 10-5-84
Date of Stand Count: 4-10-85
Date Harvested: 7-17-85A

Seed Treatment	 In-Furrow	 Fusarium	 % of Seed
Hot Water +	 Fungicide	 Inoculum	 Emerged	 % of Stand

FormaldehydeB	 ApplicationC	 PlacementD (% Stand)	 Harvested
+ -	 None	 87	 92
+ -	 2" below seed 82	 99
+ -	 with seed	 57	 47
+ Benlate 50W	 2" below seed 90	 974=.

to	 +	 Benlate 50W	 with seed	 71	 76

Coefficient of Variation
	

6.6	 13.3

LSD (.05)E
	

7.9	 16.9

A Tops were not fully dry at time of harvest.
B Commercially treated by Vessey.

No.	 Bulbs/
Bed Ft.

Harvested
Lbs/A

HarvestedA
6.4 9,087
6.5 9,490
2.2 4,190
7.0 9,987
4.4 7,504

12.5 13.6

1.0 1,694

C Benlate was sprayed into open seedline furrow (before seed drop) @ 2 lbs a.i./A.
D Fusarium roseum inoculum was grown on sterile barley, 25 ml ground inoculum was

sprinkled across entire bed at level indicated, and bed reconstructed by hand.
E F-test significant at 1% level for all categories.



TABLE 2. Fungicide Seed Treatment & Fusarium Infestation Trial

Location: Central Oregon Experiment Station
Madras, OR

Variety:	 'Cal. Early' (virus-free)
Seed Source: Basic
Plot Size: 1 bed x 10 ft.

Bed/Row & Seed Spacing:
40" beds, 16 cloves/bed ft.
in 2 seedlines per bed

Seed Sized/Graded?: Yes
How Planted?: By hand
Date Planted: 10-5-84
Date of Stand Count: 4-10-85
Date Harvested: 7-17-85A

Seed Treatments	 Fusarium % of Seed
Emerged

Stand)

% of Stand
Harvested
As Bulbs

No. Bulbs/
Bed Ft.

Harvested
Lbs/A

HarvestedA
Hot Water +	 Fungicide	 inoculum placed

FormaldehydeB	 Cold DipC	 at Seed DepthD	 (%
- -	 + 38 27 1.0 2,233
- -	 - 42 50 2.2 4,008
+ -	 + 19 11 0.3 439
+ Benlate 50W	 + 76 30 2.5 3,680

cyl
c) + Mertect 340F	 + 73 64 4.9 7,760

+ Bayleton 50W	 + 76 15 1.5 2,504
+ Fungiflor 50W	 + 26 13 0.2 216
+ Prochloraz 50W	 + 88 15 1.2 2,058

Coefficient of Variation 41.5 32.4 67.3 54.0

LSD (.05)E 20.9 13.4 1.7 2,274

A Tops not fully dry at harvest.
B Small test lots were treated experimentally with standard Lear-Johnson methods.
C All products applied @ 2 lbs. a.i./100 lbs. seed.
D Fusarium roseum inoculum grown on sterile barley, 50 ml ground inoculum sprinkled

only within open seedline furrow before seed drop.
E F-test significant at 1% level for all categories. This trial area was extensively

flooded in November 1984. Stand was greatly reduced throughout the trial, with some
replications worse than others. This flooding effect is reflected by high coefficient
of variation in the trial. Highly significant F-test supports observations that some
treatments were noted as outstanding in spite of high variability; also, that the
flooding effect was fairly uniform within replications.



PRELIMINARY INVESTIGATIONS INTO THE BIOLOGY AND CONTROL
OF BOTRYTIS PORRI ON GARLIC

Frederick J. Crowe, Paul Koepsell, Rod Brevig,
Edward A. Kurtz, Arthur S. Greathead, and Dennis H. Hall

ABSTRACT

Botrytis disease (B. porri) was damaging to the field of gar-
lic in which plots were located, but disease was very light in
the plots treated with fungicides, including untreated plots.
Therefore, differences among fungicide treatments could not be
assessed, and future plot design will be altered to correct
for effect of spray drift and/or interruption of fungal spore
dispersal in the 1985 plot design. Most disease loss in field
was from plant death prior to harvest, with many sclerotia
remaining in the soil. The disease occurred on necks at or
below the soil line. Some harvested bulbs were encrusted with
sclerotia. The field was irrigated more frequently than
usual, perhaps accounting for higher disease incidence than
experienced in most grower's fields in 1985.

Garlic for vegetative seed production has remained near or
above 1,000 acres in central Oregon for several years. Seed
is primarily utilized for commercial production in California.

1 The first and third author are superintendent/associate
professor and biology technician, respectively, OSU Central
Oregon Experiment Station, P.O. Box 246, Redmond, OR
97756 and Madras, OR 97741; the second author is professor
and Extension specialist, Department of Botany and Plant
Pathology, OSU Corvallis, OR 97331. The fourth author is
a private consultant and American Dehydrated Onions and
Garlic Association representative, P.O. Box 1763, Salinas,
CA 93902. The fifth and sixth author are, respectively,
farm advisor, Monterey County, University of California
Cooperative Extension, Salinas, CA 93902, and Extension
plant pathologist (deceased), Department of Plant
Pathology, University of California, Davis, CA 95616.

ACKNOWLEDGMENT: This research was partially funded by a
grant from the American Dehydrated Onions and Garlic
Association. Basic American Foods provided some of the
seed, seed treatment materials,and seed treatment equip-
ment, and provided for seed shipment. Central Oregon
Seeds, Madras, OR, provided some planting equipment and
manpower. Certain aspects of field management were
assisted by Mike Weber (Central Oregon Seeds) and by Larry
Sullivan, a Madras area grower.
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Diseases that damage seed, or which may be carried by seed are
of concern to both the seed and commercial industries.

Botrytis neck and bulb rot, caused by both Botrytis porri and
B. allii is known to occur in the coastal valleys of Oregon,
-and B. porri-induced neck rot (and perhaps B. allii) have
damaged garlic in central Oregon in recent years. These
diseases are rather new to the garlic industry and are not
well described or studied, and control measures are not iden-
tified. Botrytis on garlic seems to be less of a problem in
California, although the disease has been observed there.
Trials were established in 1984 at the Madras field of the
Central Oregon Experiment Station to investigate questions of
epidemiology and control of these diseases. The disease
studies reported here complement similar disease studies on-
going in California.

Objectives of the Oregon field research were:

1. To gather epidemiological evidence to help
determine the role of seed, soil, and air-borne
inoculum in botrytis spread and disease devel-
opment. Various typical control measures were
utilized to help in making these distinctions.
This information might then assist in better
designing later studies.

2. To the extent possible, determine the effect-
tiveness of various standard control measures
on botrytis diseases.

Materials and Methods

Seed and hot water seed treatments were as follows:

Trials with California Early Garlic (Virus-Free)

Virusfree garlic used in these trials was collected as bulbs
at harvest in the summer/fall of 1984, and stored in King
City, CA, until treatment. Bulbs were cracked under commer-
cial conditions and hot water and formaldehyde treatment, if
done, was treated on the day of, or within 24 hours of crack-
ing. Seed was obtained from Basic American Foods.

All hot water and formaldehyde clove treatments were made in
King City using 50-gallon, temperature controlled experimental
treatment tanks. Treatments involving the University of Cali-
fornia method of 30 minutes at 100 degrees F, followed by 20
minutes at 120 degrees F, both with Formaldehyde, followed by
a 15-minute cold dip, and finally followed by drying in air at
90 degrees F, will be referred to as the Lear/Johnson treat-
ment. After Lear/Johnson treatment, all cloves were stored
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under-ambient conditions until shipment to Madras, Oregon, in
late September 1984.

Trials with California Late Garlic and virus-infected 
California Early Garlic 

Commercially cracked and hot water and formaldehyde treated
seed was obtained from Vessey Company. No additional hot
water and formaldehyde treatments were made. Cold fungicide
treatments and seed and plot handling was the same as for
Early Virusfree seed above.

For hand-planted trials, cloves for individual treatments were
counted by hand for each seedline and stored until planting.
Every effort was made to maintain clove weights for individual
treatments within each trial as close as possible to reduce
the influence of clove size in these trials. Individual
trials were planted by having a standard two- or four-bed
garlic planter make the desired two seedlines per bed without
closing in the seedlines. It was found, however, that seed-
lines were partially closed anyway by the equipment, so these
were reopened by hand using garden hoes. The cloves for each
individual seedline of each plot replicate were planted and
covered by hand. Plots were all single bed plots, either 5 or
10 feet long, and separated by a 2-foot alley unless noted.
All garlic was planted at 16 cloves per bed foot, on 40" beds
center-to-center.

All machine planted trials were in the commercially planted
areas at the field. A 4-row planter operated by Central
Oregon Seeds, Madras, OR, was used to plant the general field'
on October 2. No attempt to control seed size or plant popu-
lation was made in machine planted trials.

For certain treatments, seed was immersed in fungicide dips
for 15 minutes, then air dried before planting. These treat-
ments were made on October 4 and 5, and seed was planted
October 5. All in-furrow treatments were applied with a hand
pump backpack sprayer at 50 gallons per acre over the cloves
in the open furrows. The cloves were covered with soil by
hand after the treatments were applied. Additional fungicide
treatments were made during the growing season with a hand
pump backpack sprayer at 30 to 40 gallons per acre, with spray
directed over the foliage and particularly at the neck region.
All formulations, rates, and date of application for all
fungicide treatments are shown in Tables 1 through 5.

The field received 400 lbs/A 16-16-16 in September 1984. On
April 7, 1985, 150 lbs/A of nitrogen as ammonium nitrate was
applied. Standard chemical weed control was supplemented with
some hand weeding. The field was watered by solid set sprink-
ler irrigation. The field was irrigated somewhat more fre-
quently than typical for commercial practices in Central
Oregon. For example, seven short irrigations were applied

53



between April 18 and May 15, 1985; commercial growers
typically applied one to three irrigations in this period.

Notes were collected weekly during the season. Stand counts
were collected as listed in tables. Harvest data were
collected in July, with plants dug by hand, observed for
disease, and weighed after roots below the stem plate and
foliage higher than 2 cm above the bulb were removed. Al-
though disease notes were taken, bulbs were considered
harvestable if stem plates and covering leaf sheaths were
intact upon squeezing the bulb by hand. Late garlic was
harvested on July 12 and Early garlic on July 17, although
necks were not fully dried in either case.

All treatments were in randomized block design and data were
analyzed by standard analysis of variance methods.

Results 

Botrytis trials are summarized in Tables 1, 2, and 3. For
Trials 1 and 2, although abundant botrytis disease was present
around the trials, only scattered plants were diseased in the
trials, even in experimental check plots which were without
any in-season sprays or without cold-dipped fungicide seed
treatments. For Trial 3, more botrytis disease was present,
but this was relatively uniform among all treatments. Also,
for Trial 3, high variability among machine-planted stands
made statistical distinction among treatments more difficult.

The disease first was noted in the field about April 10, 1985,
because of lesions and sporulation of botrytis on the neck at
or just below the soil line. Only B. porri was found. Decay
from the lesions spread up and down leaves, but also inward
from leaf to leaf. Flagging of affected leaves quickly
followed extensive lesion development. Most plants showing
lesion development before late May died, with abundant
sclerotia forming in the lower neck area below the soil line.
As bulbs began to develop, the disease continued but fewer of
the larger, more mature plants died. Nevertheless, sclerotia
formation in outer neck leaves was abundant and rot continued
to progress inward in the neck region on these larger plants.
The worst-affected plants were highly noticeable throughout
the season by the extensive leaf flagging and early senescence
of plants toward drydown. At harvest, only a few harvested
bulbs were noted to be encrusted with sclerotia.

The main differences seen among treatments in Table 1 appear
to be caused by hot water and formaldehyde treatment, and
these differences relate to performance factors other than
botrytis disease.
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Discussion 

Only B. porri was abundant by early to mid-May in both early
and late garlic. If B. allii was present, it was not found.
Relatively little disease occurred in in-season spray trials
in which 5 fungicide applications were made starting early in
the season, including the experimental checks in these trials.
We suspect that the experimental checks were protected from B.
porri infection by one or both of two processes: (1) Airborne
spores of B. porri did not effectively spread into the inter-
ior of the trial area to reach the experimental check plots,
and (2) sufficient spray drift from adjacent sprayed beds pro-
tected the experimental check plots. If true, then the
materials used (which are known to be effective against most
botrytis species) may have worked well, but the experimental
design was insufficient to assess this. A better design can
be chosen for future experiments.

Another spray trial in which two May sprays were applied soon
after the disease was apparent on garlic necks also failed to
show treatment differences, however, B. porri was already
present in these plots before the first application. Also,
these plots were not uniformly planted, thus experimental
error was high, reducing ability to assess treatment differ-
ences.

We observed that botrytis activity occurred early and that
many plants with infected necks died before bulbing, reducing
stand numbers. Later infected plants were also common, some
of these developed substantial or total bulb rot with heavy
sclerotial encrustation. Many bulbs matured in spite of di-
sease ingress upon the neck region, with no apparent infection
of cloves or damage to bulb-covering leaf sheaths. Although
the sclerotia-encrusted bulbs and cloves are highly noticeable
at harvest and these may be important in disease spread among
fields, most sclerotia formed on plants which died early and
these sclerotia remained in the field. The losses of unhar-
vested plants were far greater than infected-but-harvested
bulbs.

The epidemic development of botrytis disease in this field
most likely was from airborne spore spread produced from with-
in the field. This field had no history of garlic, and seed
lots were considered sound. However, the source of initial
inoculum remains obscure. From what is known of other
botrytis diseases, the possibilities include at least the
following:

a. Inoculum as sclerotia or spores, with or on seed or
planting equipment.

b. Inoculum as inconspicuous hyphae (mold) within dor-
mant cloves.

c. Inoculum from B. porri that resides on various crop
debris in local soils, irrespective of garlic or
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other Allium cropping (i.e., the fungus could al-
ready have been in this field even though garlic had
never been grown).

d. Inoculum from unrecognized sporulation on onion
debris in an adjacent section of our field.

e. Inoculum as spores entering the field by air move-
ment over sporulation on debris in other fields in
the area.

Distinguishing the true source(s) of primary inoculum may be
difficult, and experience with botrytis diseases on other
crops has shown preconceptions frequently to be misleading.
Nevertheless, knowing the true source(s) of initial inoculum
may be very important in the success and cost effectiveness of
control efforts.

Recommendations 

Recommendations from the 1984-85 data and observations
include:

We believe understanding the true source(s) of initial infec-
tions is important, but point out that efforts to elucidate
these sources may be difficult and time-consuming. Also, we
caution that early success may be misleading if several
sources operate in nature.

We believe future investigation of botrytis control on garlic
must consider changes in experimental design from that select-
ed in these control trials, perhaps more widely separating
sprayed plots. Also, we believe earlier disease observations
must be made, and perhaps destructive sampling methods should
be utilized to assess early disease activity and stand losses.
Also, we suggest that grower's practices of spraying well
after activity is highly noticeable may be inadequate since
such mid-season spraying may miss the early disease infections
most likely to result in plant loss.

The Madras field had abundant botrytis disease, in contrast to
most grower's fields where light disease was evident. We
overwatered (sprinkler irrigation) in comparison to grower's
practice in the area, thus, high foliage dampness, higher
humidity, and prolonged soil wetness around necks from fre-
quent irrigation may promote botrytis infection and develop-
ment. This may necessary for consistent data in generally
arid Central Oregon and may better explain why the disease
incidence varies from year to year. Botrytis has been worse
in grower's fields in wetter areas, and in years with higher
rainfall and humidity. Also, botrytis more consistently
occurs in the Willamette Valley under higher rainfall, where
B. allii has also been observed to be active similar to B.
porri. Future botrytis studies may best be placed in areas of

56



higher rainfall (e.g., the Willamette Valley) and/or under
heavy overhead irrigation elsewhere.

We recommend further study of spray timing to better control
early infection and better inhibit epidemic disease develop-
ment, hopefully with one or two spray applications based upon
weather, irrigation and crop growth parameters. No specific 
spray control recommendations for growers can be made at this 
time. The best control recommendations may be to irrigate and 
otherwise manage garlic in a manner that will minimize 
humidity in the plant canopy and minimize free water on leaf 
and neck surfaces. 
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TABLE 1. Fungicide Trial #1 for Control of Botrytis 

Location: Central Oregon Experiment Station
Madras, OR

Variety: Cal. Early (virus-free)
Seed Source: Basic
Plot Size:	 1 bed x 10 ft.

Bed/Row & Seed Spacing:
40" beds, 16 cloves/bed ft.
in 2 seedlines per bed

Seed Sized/Graded?: Yes
How Planted?: By hand
Date Planted: 10-5-84
Date of Stand Count: 4-10-85
Date Harvested: 7-17-85A

Seed Treatments	 Post-Emergence

Harvested	 HarvestedA
Hot Water +	 Fungicide	 Foliar & Basal	 Emerged	 Harvested	 Bed Ft.	 Lbs/A

FormaldehydeB	 Cold DipC	 Fungicide SpraysD	 (% Stand)	 As Bulbs

()I -	 -	 -	 79 93	 11.8	 13.419
m	 +	 -	 -	 70 91	 10.2	 11,382

-	 Rovral 50W	 - 86	 94	 12.9	 13,192
Rovral 50W 88	 95	 13.4	 13,455

+ Rovral 50W 68	 82	 8.9	 9,972
Rovral 50W 80	 87	 11.0	 11,903

Benlate 50W 76	 93	 11.3	 13,070
Benlate 50W 63	 79	 8.0	 10,044

Ronilan 50W 69	 89	 9.9	 12,721
Ronilan 50W 67	 85	 9.1	 9.440

Coefficient of Variation 6.4	 3.6	 7.5 14.5

LSD	 (.05)E 6.9	 4.7	 1.2 2,487

A Tops were not fully dry at time test was harvested.
B Small test lots were treated experimentally with standard Lear-Johnson methods.
C All products applied @ 2 lbs. a.i./100 lbs. seed.
D All products applied 5 times between 4/12/85 - 6/8/85 @ 0.75 lbs. a.i./A.
E F-test significant at 1% level in all categories.

% Seed % Stand Bulbs/of of No.



TABLE 2. Fungicide Trial #2 for Control of Botrytis

Location: Central Oregon Experiment Station
Madras, OR

Variety: Cal. Late
Seed Source: Vessey
Plot Size: 1 bed x 10 ft.

Bed/Row & Seed Spacing:
40" beds, 16 cloves/bed ft.
in 2 seedlines per bed

Seed Sized/Graded?: Yes
How Planted?: By hand
Date Planted: 10-5-84
Date of Stand Count: 4-10-85
Date Harvested: 7-17-85A

% of Seed % of Stand No. Bulbs/
Hot Water +	 Fungicide	 Foliar & Basal

FormaldehydeB	 Cold DipC	 Fungicide SpraysD	 (%
Emerged

Stand)
Harvested
As Bulbs

Bed Ft.
Harvested

Lbs/A
HarvestedA

86 100 13.7 9,379
Rovral 50W 91 100 14.5 10,237

Rovral 50W 91 100 14.5 10,378
Benlate 50W 87 103 14.4 9,839

Benlate 50W 83 97 12.9 8,764
Ronilan 50W 91 103 14.9 11,175

Ronilan 50W 89 100 14.2 10,205

Coefficient of Variation 5.8 3.6 7.4 15.6

LSD (.05)E NS NS NS NS

A Tops were not fully dry at time test was harvested.
B Commercially treated by Vessey.
C All products applied @ 2 lbs. a.i./100 lbs. seed.
D All products applied 5 times between 4/12/85 - 6/8/85 @ 0.75 lbs. a.i./A.
E F-test not significant at 5% level in any category.

Seed Treatments	 Post-Emergence



TABLE 3. Fungicide Trial #3 for Control  of Botrytis

Location: Central Oregon Experiment Station
Madras, OR

Variety: Cal. Late
Seed Source: Vessey
Plot Size:	 1 bed x 10 ft.

Bed/Row Spacing:
40" beds, 2 seedlines per bed

Seed Sized/Graded?: No
How Planted?: By machine
Date of Stand Count: 4-10-85
Date Harvested: 7-17-85A

Stand
Seed Treatment	 Midseason	 Count	 No. Bulbs/
Hot Water +	 Foliar and Basal	 (Plants	 % of Stand	 Bed Ft.	 Lbs/A

m
cp	FormaldehydeB	 FungicideC Sprays	 Bed-Ft.) Harvested	 Harvested	 HarvestedA

74.4 14.4 11,034
81.9 15.1 11,131
74.4 12.9 10,264
76.8 13.8 10,893

18.6 19.9 19.4

NS NS NS

+	 -	 19.9
Rovral 50W	 18.5
Ronilan 50W	 17.4
Benlate 50W	 17.9

Coefficient of Variation	 16.9

LSD (.05)D
	

NS

A Tops were not fully dry at time test was harvested.
B Commercially treated by Vessey.
C All products applied on 5/17/85 & 5/23/85 @ 0.75 lbs. a.i./A.
D F-test not significant at 5% level for any category.



COMPARISON OF SINGLE AND SPLIT APPLICATION OF
SPRING FERTILIZER ON GARLIC

Frederick J. Crowe, Mike Weber, and Rod Brevig 1

ABSTRACT

Applying spring fertilizer at one time, or in two applications
separated by one month, resulted in no differences in garlic
performance.

This study was conducted to determine if there might be some
advantage to a split vrs. a single spring fertilizer applica-
tion on garlic grown for seed.

Materials and Methods 

Trial with 'California Early' Garlic (Virus-Free) 

Virus-free garlic used in these trials were collected as bulbs
at harvest in the summer/fall of 1984, and stored in King City
until treatment. Bulbs were cracked under commercial condi-
tions and were not hot water and formaldehyde treated. Seed
was obtained from Basic American Foods.

Trials with 'California Late' Garlic and virus-infected
California Early Garlic 

Commercially cracked and hot water and formaldehyde treated
seed was obtained from Vessey Company.

Virus-free 'California Early' garlic was hand-planted. Cloves
were all large and were not sized. Planting was accomplished
by having a standard two or four bed garlic planter make the
desired two seedlines per bed without closing in the seed-

1 First author is superintendent/associate professor, Central
Oregon Experiment Station, Redmond, OR 97756, second
author is Manager, Central Oregon Seeds, Madras, OR 97741,
and the third author is biology technician, Central Oregon
Experiment Station, Madras, OR 97741.

ACKNOWLEDGMENT: This research was partially funded by a
grant from the American Dehydrated Onions and Garlic
Association. Basic American Foods provided some of the
seed, seed treatment materials, and equipment, and provided
for seed shipment. Central Oregon Seeds, Madras, OR, pro-
vided some planting equipment and manpower. Certain
aspects of field management were assisted by Larry
Sullivan, a Madras area grower.
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lines. It was found, however, that seedlines were partially
closed anyway by the equipment, so these were reopened by hand
using garden hoes. The cloves for each individual seedline of
each plot replicate were planted and covered by hand. Plots
were all single bed plots, either 5 or 10 feet long, and
separated by a 2-foot alley unless noted. All garlic was
planted at 16 cloves per bed foot, on 40-inch beds center-to-
center.

Virus-infected garlic was all machine planted. Trials were in
the commercially planted areas at the field. A 4- row planter
operated by Central Oregon Seeds, Madras, OR, was used to
plant the general field on October 2. No attempt to control
seed size or plant population was made in machine planted
trials.

The field received 400 lbs/A 16-16-16 in September 1984.
Either two applications of 75 lbs/A of nitrogen as ammonium
nitrate were applied on April 8 and May 8; or one application
of 150 lbs/A of nitrogen as ammonium nitrate was applied on
April 8, 1985. Standard chemical weed control was supple-
mented with some hand weeding. The field was watered by solid
set sprinkler irrigation. The field was irrigated somewhat
more frequently than typical for commercial practices in
central Oregon. For example, seven short irrigations were
applied between April 18 and May 15; whereas commercial grow-
ers typically applied one to three irrigations in this period.

Results and Discussion 

Fertilizer trials are summarized in Table 1. No differences
between single and split application of in-season fertilizer
were found. Therefore, in 1985, there was no advantage to a
split nitrogen application in the spring.
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TABLE 1. Fertilizer Trial: Single Split Application

Location: Central Oregon Experiment Station
Madras, OR

Preplant Fertilizer: 400 lbs/A 16-16-16
in 10/85

Varieties & Seed Source:
'Cal. Early' virus-free (Basic)
'Cal. Early' & 'Cal. Late' (Vessey)
Plot Size: 1 bed x 10 ft.
Bed/Row Spacing: 2 garlic rows/40" bed
Seed Sized/Graded?: No
How Planted?: Cal. Early virus-free by

hand, others by machine

Seed Treatment: 'Cal. Early' virus-free
(none, but seed was
grown under special
conditions).
'Cal. Early' & 'Cal.
Late': commercially
hot water and Formal-
dehyde treated

Date Planted: 'Cal. Early' virus-free
10/5/85, 'Cal. Early' &
'Late'10/2/85

Date of Stand Count: 4/10/85
Date of Harvest:	 'Cal. Early' & 'Cal.

Early' virus-free
7/17/85, 'Cal. Late'
7/12/85A

LATE GARLIC

In-Season Fertilizer TreatmentsB Stand Count
(Plants/Bed.Ft.)

% Stand
Harvested

No.	 Bulbs
Harvested

Lbs/A
HarvestedApril 8,	 1985	 May 8,	 1985

75 lbs N/A	 75 lbs N/A
150 lbs N/A

184
188

97
94

178
173

12,775
12,598

Coefficient of Variation
LSD	 (.05)

14.4
NS

10.6
NS

3.3
NS

1.6
NS

EARLY GARLIC

81
88

81.7
92.5

67
81

9,756
10,789

75 lbs N/A	 75 lbs N/A
150 lbs N/A

Coefficient of Variation
LSD	 (.05)

9.4
NS

14.6
NS

11.8
NS

9.3
NS



TABLE 1. Continued

EARLY (VIRUS-FREE) GARLIC

In-Season Fertilizer Treatments B Stand Count % Stand No.	 Bulbs Lbs/A
April 8,	 1985	 May 8,	 1985 (Plants/Bed.Ft.) Harvested Harvested Harvested
75 lbs N/A	 75 lbs N/A 130 93 121 11,066

150 lbs N/A 114 92 104 10,775
Coefficient of Variation 11.2 9.2 6.7 11.6
LSD (.05) NS NS NS NS

A Tops not fully dry at harvest.
B All in-season fertilizer was ammonium nitrate.
C F-test not significant at 5% level for any category.



EFFECT OF SEED SIZE ON GARLIC PERFORMANCE

Frederick J. Crowe and Rod Brevig 1

ABSTRACT

Small garlic seed (cloves) produced small bulbs, in comparison
with larger seed. The affect of seed size on planting rate,
yield, and (especially) seed vigor is discussed.

It is general knowledge in the garlic industry that vegetative
seed (clove) size greatly affects the size of a bulb produced
from that seed. Parameters such as plant spacing presumably
have significantly less effect on bulb size. The physiologi-
cal reasons for this performance are not well understood, but
the loss of seed vigor of smaller cloves is greater during
long storage, from debilitating effect of hot water and for-
maldehyde seed treatment for stem and bulb nematode control,
and from loss of seed quality from penicillium infection.
Presumably, smaller seed provides less nutritive support
during germination and stand establishment. The following
trial was established to demonstrate the effect of garlic seed
size to central Oregon growers.

Materials and Methods 

Commercially cracked and hot water and formaldehyde treated
seed was obtained from Vessey Company. The seed was virus-
infected 'California Late' garlic. No additional hot water
and formaldehyde treatments were made.

The trial was hand-planted, and cloves for individual treat-
ments were counted by hand for each seedline and stored until
planting. The seed lot was graded into two distinct size
classes: Large seed averaged 3.5 gm/clove and ranged from 3.0
to 4.0 gm/clove. Small seed averaged 1.5 gm/clove and ranged
from 1.4 to 1.6 gm/clove. Planting of individual trials was
accomplished by having a standard two- or four-bed garlic

1 Superintendent/associate professor, Central Oregon Experi-
ment Station, P.O. Box 246, Redmond, OR 97756, and biology
technician, Central Oregon Experiment Station, Madras, OR
97741.

ACKNOWLEDGMENT: This research was partially funded by a
grant from the American Dehydrated Onions and Garlic
Association. Central Oregon Seeds, Madras, OR, provided
some planting equipment and manpower. Certain aspects of
field management were assisted by Mike Weber (Central
Oregon Seeds) and by Larry Sullivan, a Madras area grower.
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planter make the desired two seedlines per bed without closing
in the seedlines. It was found, however, that seedlines were
partially closed anyway by the equipment, so these were re-
opened by hand, using garden hoes. The cloves for each indi-
vidual seedline of each plot replicate were planted and cover-
ed by hand. Plots were all single bed plots, either 5 to 10
feet long, and separated by a 2-foot alley unless noted. All
garlic was planted at 16 cloves per bed foot, on 40 inch beds
center-to-center.

The field received 400 lbs/A 16-16-16 in September, 1984. On
April 7, 1985, 150 lbs/A of nitrogen as ammonium nitrate was
applied. Standard chemical weed control was supplemented with
some hand weeding. The field was watered by solid set sprink-
ler irrigation. The field was irrigated somewhat more fre-
quently than typical for commercial practices in central
Oregon. For example, seven short irrigations were applied
between April 18 and May 15, 1985; whereas commercial growers
typically applied one to three irrigations in this period.

Notes were collected weekly during the season. Stand counts
were collected as listed in Table 1. Harvest data were col-
lected in July, with plants dug by hand, observed for disease,
and weighed after roots below the stem plate and foliage
higher than 2 cm above the bulb were removed. Harvest was on
July 12, although necks were not fully dried.

All treatments were in randomized block design and data were
analyzed by analysis of variance.

Results 

Results are shown in Table 1. Emergence was somewhat lower
with small seed, but this was not statistically significant.
The average weight per bulb was reduced by 37% for small seed
and total harvest weight was reduced by about 41% for small
seed.

Discussion 

As expected, small seed performance was much reduced in com-
parison to large seed. Growers must realize, however, that
standard spoon scoop garlic planters somewhat automatically
compensate for reduced per bulb yield from small seed by
planting more small seed per seed line. This ensures that
more bulbs will be harvested and total yield remains somewhat
equivalent irrespective of seed size. However, this is only 
true if the seed is of high quality and vigor at the time of 
planting and up to the time that soil moisture becomes avail-
able for growth. In our trial we spaced both seed sizes
equally, by hand, simply to demonstrate the seed size effect
per harvested bulb.
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The greatest danger to the grower from handling small seed is
the increased care that must be taken to ensure the seed re-
main vigorous -- delays in planting, poor storage conditions,
and delays in applying water after planting are much more
deleterious to small seed than large seed. In our trial, for
example, emergence was lower for small seed, but because the
difference was not great, our handling was probably not highly
deleterious. Perhaps future experiments can be designed to
demonstrate the handling problems for small seed.
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TABLE 1. Effect of Seed Size on Garlic Performance

Location: Central Oregon Experiment Station
Madras, OR

Variety: Late
Seed Source: Vessey
Plot Size: 1 bed x 10 ft.

Bed/Row & Seed Spacing:
40" beds, 16 cloves/bed ft.
in 2 seedlines per bed

Seed Sized/Graded?: Yes
How Planted?: By hand
Date Planted: 10-5-84
Date of Stand Count: 4-10-85
Date Harvested: 7-17-85A

Average
% of Stand % of Stand	 No. Bulbs/ Weight Per

Emerged	 Harvested	 Bed Ft.	 Harvested	 Lbs/A
Seed SizeB
	

(% Stand)	 as Bulbs	 Harvested	 bulb (gm)	 HarvestedA

Large Seedm
m	 (approx. 3.5 gm/clove)	 88	 96	 135	 27

Small Seed
(approx. 1.5 gm/clove) 	 79	 98	 125	 17

10,256

6,087

Coefficient of Variation
	

9.0	 2.5	 7.6	 6.0	 5.4

LSD (.05)C
	

NS	 NS	 NS	 2.3	 988

A Tops were not fully dry at time of harvest.
B These sizes were selected as typical for this particular seed lot of late garlic, and

may not represent other varieties, other seed lots, virus-free status, or other
handling methods. Also, these seed were planted uniformly by hand--if planted by
machine, seed lots of small seed will seed at higher rates than seed lots with large
seed, compensating somewhat for smaller bulb size.

C F-test was significant at 1% level for bulb weight and harvest weight. Not significant
at 5% level for other categories.



THE EFFECTS OF MINITUBER SIZE AND
HARVEST DATE ON GERMINATION, TUBER SET,

AND YIELD OF RUSSET BURBANK POTATOES

Steven R. James '

ABSTRACT

An experiment was established in 1985 at Powell Butte to
evaluate production from Russet Burbank minitubers versus cut
seed. Three size categories of minitubers harvested in
October, November, and March and two sources of cut seed were
evaluated in the trial. Plants grown from minitubers sized
less than 7 grams had poorer emergence, fewer stems per plant,
fewer tubers per plant and less total yield than plants pro-
duced from larger minitubers or cut seed. Minitubers sized 7-
21 grams and 21-42 grams were comparable in plant characteris-
tics and yield to cut seed.

Minitubers harvested in March and planted in May did not
emerge until late in the growing season; less than 50% emer-
gence vas achieved. March-harvested minitubers produced only
5 cwt/acre total yield; other minituber sizes and cut seed
produced more than 300 cwt/acre total yield. Treating March-
harvested minitubers with bromoethane did not shorten dormancy
requirements.

Meristem culture, nodal cuttings, and transplant and minituber
production are rapidly becoming standard procedures in western
seed potato programs. These relatively new techniques provide
mechanisms for disease elimination and control and rapid
clonal increases that were formerly impossible with tradition-
al cut seed/stem cutting programs.

Minitubers are generally produced in greenhouse flats from
seedlings cultured from in vitro mother plants and range in
size from a few grams to more than 100 grams. Several crops
of minitubers can be grown each year in a disease-free en-
vironment, and after a suitable storage period, they can be
shipped to seed growers. Minitubers present an advantage over
transplants in several respects; (1) they can easily be
shipped over large distances; (2) growers can easily utilize
them with a minimum of specialized equipment, and (3) they can
recover from frost damage.

1 Research assistant, Central Oregon Experiment Station, P.O.
Box 246, Redmond, OR 97756.

ACKNOWLEDGMENT: This study was supported in part by a grant
from Plant Genetics, Inc., Davis, CA.
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This study was undertaken to evaluate minituber size and the
storage interval required for successful production of Russet
Burbank potatoes.

METHODS

A randomized, complete block experiment was established at
Powell Butte in 1985 to evaluate minituber size and harvest
date on the production of Russet Burbank potatoes. The trial
area was pre-treated with 5.5 pints per acre of Eptam 7-E on
May 15, 1985. One thousand pounds per acre of 16-16-16-7
(NPKS) was banded at planting on May 16, 1985.

Planted seed was either Russet Burbank minitubers or cut seed.
The minitubers were produced in greenhouses by Plant Genetics,
Inc., Davis, California (PGI). The cut seed originated from
six to eight-ounce tubers produced in PGI greenhouses or a
commercial seed grower in Powell Butte, Oregon. Twenty-five
minitubers/seedpieces were spaced nine inches apart in each
plot. Plots were single rows, 20 feet long, and separated by
two hills of "All Blue" potatoes. Rows were spaced 36 inches
apart. Ten treatments were randomized in four replicates;
treatments are shown in Table 1. Half of the minitubers har-
vested in March were treated with bromoethane, a compound used
to break the dormancy requirement of some potato varieties.

Table 1.	 Experimental treatments

SEED
TYPE

SEED
SOURCE

SEED
SIZE

SEED HARVEST
DATE

SEED
TREATMENT

gr

Minituber PGI 21-42 October None
Minituber PGI 7-21 October None
Minituber PGI < 7 October None
Minituber PGI 21-42 November None
Minituber PGI 7-21 November None
Minituber PGI <	 7 November None
Minituber PGI 7-21 March Bromoethane
Minituber PGI 7-21 March None
Cut Seed PGI 57 October Captan
Cut Seed Grower 57	 - October Captan

The trial area was treated with 0.25 lbs AI/acre of metribuzin
on June 20, 1985, when plants were two to four inches in
height. The trial was sprinkler irrigated as needed through-
out the growing season. The vines were dessicated with a
mixture of two quarts per acre of dinitro and 15 gallons per
acre of diesel on September 22, 1985. The plots were har-
vested on October 16, 1985, and graded one week later. Emer-
gence data was recorded on July 9, 1985 and again before
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harvest. Also, before harvest, the number of stems per plant
was recorded.

RESULTS

Plant emergence data are shown in Table 2. Minitubers sized
less than 7 grams harvested in October and November resulted
in 60 to 70% stands, which were significantly less than the
stands obtained from 21 to 42-gram and 7 to 21-gram mini-
tubers. Minitubers harvested in March and planted in May did
not germinate until later in the growing season. In stand
counts taken September 27, less than 50% of the March har-
vested minitubers germinated. Treatment with bromoethane did
not significantly increase stand counts.

Minituber size had a marked effect on tuber size and set char-
acteristics (Table 3). Plants grown from less than 7-gram
sized minitubers had fewer stems, but more tubers per stem and
also larger tubers than 7 to 21-gram or 21 to 42-gram mini-
tubers. The production of larger tubers on plants grown from
minitubers sized less than 7 grams is a result of decreased
competition from other plants. March harvested minitubers
produced few tubers of very small size. There were no
statistically significant (P=0.05) differences among the cut

Table 2. Emergence data for plants produced from Russet
Burbank minitubers or cut seed

SEED
SEED	 SEED	 HARVEST 	 EMERGENCE 	 JULY 9
TYPE	 SIZE	 DATE	 JULY 9 SEPT 27	 REMARKS

gr

Minituber-PGI	 21-42	 October	 98	 98	 Good
Minituber-PGI	 7-21	 October	 91	 91	 1/3 weak
Minituber-PGI	 < 7	 October	 70	 70	 Spotty-Poor
Minituber-PGI	 21-42	 November 99	 99	 Good
Minituber-PGI	 7-21	 November 95	 95	 1/2 weak
Minituber-PGI	 < 7	 November 60	 60	 All weak
Minituber-PGI	 < 7 + BE	 March	 0	 49	 Nothing
Minituber-PGI	 < 7	 March	 0	 40	 Nothing
Cut Seed-PGI	 57	 October 100	 100	 Excellent
Cut Seed-Local 57	 October	 99	 99	 1/3 weak

LSD 5%
	

9	 15

seed treatments and 21-42 gram or 7-21 gram minitubers for
either tuber size or the number of tubers per stem. Minituber
size had a significant effect on the number of stems per
plant; smaller minitubers produced plants with fewer stems.
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Yields are shown in Table 4. Minitubers sized less than 7-
grams yielded significantly less than all other treatments and
those harvested in March produced 5 cwt/acre whether or not
they were treated with bromoethane. The data suggests March
harvested Russet Burbank minitubers should not be planted in
May or June. Yields of 7 to 21-gram or 21 to 42-gram sized
minitubers were not significantly different from yields ob-
tained from local cut seed. Cut seed provided by Plant
Genetics, Inc. was superior in yield performance as compared
with locally produced cut seed.

Table 3. Tuber set and size characteristics for Russet
Burbank minituber and cut seed production

SEED
TYPE

SEED
SIZE

gr 

SEED
HARVEST STEMS TUBERS TUBERS TUBER

DATE	 PLANT STEM PLANT SIZE 
no.	 no.	 no.	 oz.  

Minituber-PGI 21-42 October 4.5 2.2 9.9 4.4
Minituber-PGI 7-21 October 3.6 2.6 8.8 4.8
Minituber-PGI <	 7 October 2.3 3.0 6.9 6.1
Minituber-PGI 21-42 November 3.9 2.4 9.2 4.5
Minituber-PGI 7-21 November 3.2 2.7 8.3 4.9
Minituber-PGI <	 7 November 2.2 3.4 7.0 7.0
Minituber-PGI < 7 + BE March 1.0 0.2 0.2 1.9
Minituber-PGI <	 7 March 1.1 0.7 0.7 1.0
Cut Seed-PGI 57 October 4.5 2.2 9.9 4.7
Cut Seed-Local 57 October 3.9 2.0 7.7 5.2

LSD 5% 0.7 0.8 1.1 1.8

SUMMARY

Percent emergence, number of stems per plant, number of tubers
per plant, and total yield of plants produced from minitubers
less than 7-grams were significantly less than that of larger
minitubers or cut seed. Minitubers sized 7 to 21-grams and 21
to 42-grams were comparable in plant characteristics and yield
to cut seed.

Minitubers harvested in March and planted in May did not
emerge until late in the growing season; less than 50% emer-
gence was achieved. March-harvested minitubers produced only
5 cwt/acre total yield. Treating March-harvested minitubers
with bromoethane did not shorten dormancy requirements.
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Table 4.	 Yields of Russet Burbank potatoes produced from various minituber sizes and
harvest dates compared with traditional cut seed

SEED
TYPE

SEED
SIZE

SEED
HARVEST

DATE

YIELD

< 4 OZ.
NO. ONES NO.

TWOS CULLS TOTAL4-6 OZ. 6-10 OZ. 10+ OZ.
gr cwt/A cwt/A cwt/A cwt/A cwt/A cwt/A cwt/A

Minituber-PGI 21-42 October 177 106 96 21 37 41 478
Minituber-PGI 7-21 October 129 82 90 43 30 54 427
Minituber-PGI < 7 October 50 58 92 53 33 50 337
Minituber-PGI 21-42 November 147 106 100 19 38 53 462

-.3 Minituber-PGI 7-21 November 124 111 94 25 30 49 433
w Minituber-PGI <	 7 November 51 33 63 57 41 76 322

Minituber-PGI < 7+ BE March 0 0 0 2 2 1 5
Minituber-PGI <	 7 March 5 0 0 0 0 0 5
Cut Seed-PGI 57 October 162 113 110 31 63 40 519
Cut Seed-Local 57 October 106 99 106 38 33 68 449

LSD 5% 32 25 43 21 19 32 62



FUNGICIDE SEED-PIECE TREATMENT OF POTATOES
FOR CONTROL OF RHIZOCTONIA DISEASE

Frederick J. Crowe and Steven R. James '

ABSTRACT

Artificial infestation of seed pieces resulted in increased
and more uniform Rhizoctonia disease. No statistical differ-
ences among fungicide seed treatments were found; however,
trends toward differing performance of fungicides were seen.

Decay of potato seed pieces from Rhizoctonia and fusarium
fungi can result in reduced stand, weak stems, and reduced
yield, both in weight, tuber size, and tuber quality. Testing
fungicides for control of these diseases frequently is com-
plicated by field conditions which do not favor the diseases,
or by nonuniformity of natural disease among test plots. This
trial was designed to accomplish three objectives:

1. Compare commonly available seed treatment products
for their influence on potato performance, in par-
ticular with respect to Rhizoctonia disease.

2. Determine if an artificial infestation technique
might result in increased and more uniform Rhizoc-
tonia disease, in an effort to provide a uniform
test of products.

3. Assess the effectiveness of the Rhone-Poulenc pro-
duct Rovral (active ingredient	 iprodione), which
has no potato seed treatment label.

Materials and Methods 

Materials utilized, manufacturers, and rates of application
are shown in Table 1.

On May 22, 1985, Russet Burbank potato seed was cut, sized to
approximately 2 oz./seed piece. Some seed was treated with
fungicide and some seed was surface-infested with Rhizoctonia
as described below. Planting was by hand on the same day as
treatment. In 30 bed-foot plots, 40 seed pieces were placed
evenly in open planting lines and were then covered by
machine. The entire test area received 1,000 lbs/ac 16-16-16
before planting.

1 Superintendent/associate professor and research assistant,
respectively, Central Oregon Experiment Station, P.O. Box
246, Redmond, OR 97756.
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Table 1. Products used in seed treatment trial

Rate
Active	 lbs product/

Product	 Formulation	 Ingredient	 100 lbs seed 

Tops	 2.5% Dust	 thiophanate-methyl	 1

Captan	 5% Dust	 captan	 1 1/2

Manzate 200 using Manzate
200 80% WP,
a 8% ai mancozeb
dust was
created by
mixing with
talcum powder

1 (of
Manzate 200
80WP)

TBZ	 1 1/2% Dust thiabendizole	 1
(+ bark)

Rovral	 using Rovral 50% WP, 	 1 (of
a 5% ai iprodione	 Rovral 50WP)
dust was created
by mixing with
talcum powder

Preparation of Rhizoctonia was begun 6 weeks ahead of
planting. Rhizoctonia solani isolated from a potato tuber was
cultured in the laboratory on sterilized barley, which was
then air-dried and ground in a Wiley mill. For surface
infestation, 15 gm of the inoculum was placed into paper bags
with freshly cut potato seed pieces which were shaken until
cut surfaces were coated. The appropriate amount of seed
treatment materials were then added to the bags which were
reshaken until potato surfaces were well coated. Seed was
planted on the same day as cutting, infestation, and seed
treatment. Soil was dry at planting time and the first
irrigation was delayed 2 additional days. Treatments were in
a randomized block experimental design, with the data analyzed
by analysis of variance.

Stand counts were taken on July 18, 1985, the plots were
harvested on October 16, 1985, and graded on October 23, 1985.
A soil-penetrating freeze occurred before harvest, but freeze
damage was ignored in rating of tuber sizes and weights during
the post-harvest grading process.

Results 

Stand and harvest data are shown in Table 2.
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Table 2. Effect on potato performance of surface infestation of potato seed pieces
with Rhizoctonia, followed by fungicide seed treatment 

Stand on	 Tuber numbers by grade 	 Harvest weight by grade 
Seed Treatment*
	

5/22/85	 Under Twos Ones	 Total Under Twos Ones	 Total
	  cwt/A 	

Tops 2.5% Dust + R	 90.6	 156	 10	 127	 295	 126.2 25.3 248.1 408.9
Captan 5% Dust + R	 93.3	 141	 10	 114	 264	 115.5 24.3 235.0 378.3
Manzate 200 8% Dust + R 	 79.4	 126	 9	 110	 248	 101.6 21.9 234.5 367.6
TBZ 1 1/2% Dust + R	 83.8	 143	 13	 114	 273	 111.5 33.6 233.9 387.6
Rovral 5% Dust + R	 84.4	 146	 6	 101	 253	 113.1 16.5 215.0 347.6
No Fungicide + R	 77.5	 118	 9	 105	 235	 90.4 27.5 230.7 359.3 

Average Trts. 1 thru 6	 84.8	 138.3	 9.5 118.8 261.3 109.7 24.8 232.9 374.9

......1
m	 Tops 2.5% Dust	 98.8	 151	 16	 132	 300	 123.0 34.1 266.8 426.3

Captan 5% Dust	 97.5	 164	 12	 141	 318	 124.8 25.3 281.7 439.1
Manzate 200 8% Dust	 90.6	 128	 13	 121	 264	 106.7 29.1 238.7 380.1
TBZ 1 1/2% Dust	 92.3	 167	 10	 121	 298	 132.3 22.7 245.6 399.6 .
Rovral 5% Dust	 93.1	 171	 13	 115	 300	 136.0 28.3 214.5 384.4
No Fungicide	 90.0	 144	 10	 133	 288	 114.7 22.7 268.1 406.8 

Average Trts. 7 thru 12
	

93.7	 154.2 12.3 127.2 294.7 122.9 27.0 252.6 406.1

Statistical Significance (P	 0.05)

a. among fungicides	 No	 No	 No	 No	 No	 No	 No	 No	 No
b. infestation with	 Yes	 No	 Yes	 Yes	 Yes	 No	 No	 Yes	 Yes

Rhizoctonia

* Fungicide is listed, without or with prior infestation with Rhizoctonia (R). Rates
used were labeled rates, or (for Rovral) rates suggested by the product supplier.
Manzate 200 and Rovral were reformulated by mixing manufactured product and talcum
powder.



Infestation of seed pieces with Rhizoctonia resulted in sta-
tistically significantly lower stands, tuber numbers, and har-
vest weights (for most grades). However, within infested and
noninfested groups, fungicide seed treatments did not result
in significant differences from untreated (no fungicide)
checks. Fungicides may have had small effects not measurable
in this test, because for stand counts there was a trend for
untreated checks to be lower than fungicide treated checks.
Also for infested treatments, the untreated check had the
lowest or nearly the lowest tuber number and harvest weight in
each harvest grade. Tops and Captan treated potatoes tended
to have the best performances in the trial.

Discussion 

Although surface infestation of potato seed pieces with Rhi-
zoctonia resulted in lowered potato performance, differences
among seed treatment materials in overcoming this lowered
performance were not enough for statistical significance at
the 5% level. Tops and Captan performed the best, but were
not greatly different from other products. Conditions for
Rhizoctonia activity were not pronounced -- treatment dif-
ferences might be more easily tested under higher than optimal
soil moisture, and this test was not overwatered. Neverthe-
less, the surface infestation technique appears promising for
inducing uniform disease for fungicide evaluation. Because
the infestation technique is artificial, it might result in
different disease ingress than the seed treatment materials
are designed to control; however, we feel it does simulate
realistic disease conditions and will prove useful in the
future.

77



EFFECT OF FUSILADE 2000 ON STORAGE AND
SEED PERFORMANCE OF RUSSET BURBANK AND NORGOLD POTATOES

Steven R. James 1

ABSTRACT

Two experiments were established to determine the residual
effects of Fusilade 2000. In the first experiment, Fusilade
2000 was applied to Russet Burbank plants during the growing
season; the tubers were harvested and replanted the following
year to determine residual effects. In the second experiment,
tubers harvested from treated plants were stored for six
months and compared with untreated tubers. There were no sta-
tistically significant effects on Russet Burbank plants or
yields produced from seed potatoes grown from Fusilade 2000
treated plants as compared with untreated Russet Burbank
plants. Norgold seed grown from plants receiving 0.375 lbs
A.I./acre of Fusilade 2000 produced fewer stems per plant,
fewer tubers per plant, and lower total yields than untreated
Norgold plants. Two applications of 0.375 lbs A.I./acre of
Fusilade 2000 had no statistically significant effect on the
external and internal quality of Russet Burbank potatoes as
compared with the untreated check when stored at 38° F for six
months.

Grass control has been a major problem in central Oregon com-
mercial and seed potato fields. The problem is often severe
when potatoes follow pasture or alfalfa, especially where
alfalfa fields have been left in for a number of years and
become infested with quackgrass (Agropyron repens, L.).

Available preplant herbicides offer grass control in potato
fields. However, control is often variable depending on
weather, soil temperature, and soil moisture. Newer post-
emergence herbicides which selectively control grasses in
broadleaf crops have been introduced. Fusilade 2000, a new
compound in this class, is systemic in action when applied to
actively growing grasses; it translocates into the roots,
rhizomes, stolons, and growing points of the grasses and kills
the entire plant.

The effect of Fusilade 2000 on quality, germination, and vigor
of seed tubers produced from treated plants was evaluated in

1 Research assistant, Central Oregon Experiment Station, P.O.
Box 246, Redmond, OR 97756

ACKNOWLEDGMENT: These studies were supported in part by
grants from ICI Americas, Inc.
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Experiment One. In Experiment Two, Fusilade 2000 was applied
during the growing season and evaluated for its effect on
stored potatoes.

METHODS

Experiment One. A two-season trial to evaluate the residual
effects of Fusilade 2000 applications on potatoes grown for
seed was established in 1984 at the Powell Butte site of
Central Oregon Experiment Station. Fusilade 2000 was applied
to the 1984 crop; seed was harvested and planted in 1985 to
determine residual effects on germination, stem and tuber
count, and yield.

Five and one-half pints of Eptam 7-E was applied before
planting and plots were fertilized with 1,000 pounds per acre
of 16-16-16-7 (NPKS). The trial was sprinkler irrigated as
needed throughout the growing season.

Plots producing the seed potatoes were four rows wide (12 feet
by 30 feet); rows were spaced 36 inches apart. Cut seed
pieces of each variety were spaced nine inches apart when
planted May 17, 1984, using a randomized complete block
experimental design.

Fusilade 2000 was applied in split applications of 0, 0.375,
and 0.75 lbs A.I./acre to Russet Burbank and Norgold Russet
seed potatoes. It was first applied when the crop covered 35%
of the total ground area on July 9, 1984; the second
application was July 13, 1984 at 50% total crop cover.
Application data are shown in Table 1.

Table 1. Fusilade 2000 environmental application data for
Experiment One

APPLICATION DATE:	 July 9, 1984	 July 13, 1984
AIR TEMPERATURE:	 72° F	 67° F
SOIL TEMPERATURE:	 56 ° F
CLOUD COVER:	 None	 None
WIND SPEED:	 2-3 mph	 1-2 mph
WIND DIRECTION:	 West	 NW
DEW PRESENT:	 None	 None
TIME OF DAY:	 10-11 a.m.	 9:30-10:30 a.m.
SOIL MOISTURE:	 75-80%	 75%
WATER VOLUME:	 30 gal/acre	 30 gal/acre
PRESSURE:	 30 psi	 30 psi
SURFACTANT:	 X-77	 X-77
SURFACTANT RATE:	 0.25%	 0.25%

The trial area was dessicated with a single application of
dinitro (two quarts per acre) on September 21, 1984. Indivi-
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dual plots were dug on October 17, 1984, and stored at 37° F
until two weeks before planting in 1985. Ten eight-ounce
tubers from each 1984 treatment were cut into four seed pieces
each and planted in a single row 30 feet long and replicated
four times in 1985.

The number of plants that germinated was recorded on July 9,
1985; the number of stems per plant was recorded before
harvest on October 16, 1985. Plot yields were weighed one
week after harvest by grade and tuber size.

Experiment Two. A randomized complete block experiment was
established in 1985 at Powell Butte to evaluate the effects of
Fusilade 2000 on the storability of Russet Burbank potatoes.
Preplant herbicide application, fertilizer, and irrigation
were the same as for Experiment One.

Russet Burbank potatoes were planted May 16, 1985, in plots
four rows wide (12 feet) by 30 feet long and arranged in a
randomized complete block design. Cut seed pieces were spaced
nine inches apart in 36-inch rows.

Fusilade 2000 was applied at 0 and 0.75 lbs A.I./acre in split
applications. One-half of the Fusilade 2000 was applied on
July 12, 1985, at 25% crop cover; the remaining half was
applied July 17, 1985, at 50% crop cover. Application data
are shown in Table 2.

Table  2. Fusilade 2000 application data for Experiment Two 

APPLICATION DATE:
AIR TEMPERATURE:
CLOUD COVER:
WIND SPEED:
WIND DIRECTION:
DEW PRESENT:
TIME OF DAY:
SOIL MOISTURE:
WATER VOLUME:
PRESSURE:
SURFACTANT:
SURFACTANT RATE:

July 12, 1985
75 0 F
Clear
3-5 mph
West
None
10:30 a.m.
70% FC
30 gal/acre
30 psi
X-77
0.25%

July 17, 1985
66° F
Clear
0

None
9:30 a.m.
70% FC
30 gal/acre
30 psi
X-77
0.25%

The trial area was dessicated on September 22, 1985, with a
single application of dinitro (two quarts per acre) and diesel
(15 gallons per acre). The plots were dug on October 15,
1985, and 20-pound samples were placed in polymesh bags for
storage. The storage temperature was gradually lowered to 38°
F over a six-week period. The samples were evaluated visually
for appearance, percentage of shriveled tubers, and percentage
of rotted tubers on April 17, 1986. A 20-tuber sample from
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each plot was cut longitudinally and the number of tubers with
stem end browning, internal brown spot, brown center, and
hollow heart was recorded.

RESULTS

Experiment One. The physiological traits of 1985 plants grown
from seed potatoes produced from plants treated in 1984 with
Fusilade 2000 are shown in Table 3. Fusilade 2000 had no ef-
fect on emergence, stems per plant, tubers per plant, tubers
per stem, and ounces per tuber of Russet Burbank potatoes.
The number of stems per plant and the number of tubers per
plant significantly (P=0.05) decreased as compared with the
untreated check when Fusilade 2000 was applied at 0.375 lbs
A.I./acre on Norgold potatoes. There were no statistical
differences between the untreated check and the 0.75 lbs
A.I./acre rate for any physiological trait measured.

Table 3. Physiological traits of 1985 plants grown from seed
potatoes produced from plants treated in 1984 with
Fusilade 2000

STEMS TUBERS TUBERS	 OZ.
VARIETY
	

RATE	 EMERGENCE PLANT PLANT	 STEM	 TUBER
lbs AI/A	 7	 no	 no	 no	 oz

R. Burbank	 0	 98	 5.0	 8.6	 1.7	 5.0
R. Burbank	 0.375	 98	 5.4	 8.9	 1.7	 5.1
R. Burbank	 0.750	 98	 5.2	 8.3	 1.6	 4.9

Norgold	 0	 88	 5.0	 7.9	 1.6	 6.1
Norgold	 0.375	 95	 4.1	 6.5	 1.6	 5.8
Norgold	 0.750	 88	 4.3	 7.0	 1.6	 6.4

LSD 5%	 8	 0.8	 1.3	 NS	 NS
CV %	 5	 10.3	 11.1	 7.3	 13.4

The yield and grade of 1985 plants grown from seed potatoes
produced from plants treated in 1984 with Fusilade 2000 are
shown in Table 4. As compared with the untreated check, there
were no statistical differences in yield and grade of Russet
Burbank potatoes when Fusilade 2000 was applied at either
rate. However, total- yield was significantly decreased when
0.75 lbs A.I./acre was applied as compared with 0.375 lbs
A.I./acre, but neither rate was significantly different from
the untreated check.
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Table 4. 1985 production from seed potatoes produced from
plants treated in 1984 with Fusilade 2000

1984 	 YIELD 
VARIETY
	

RATE	 UNDER NO. l's	 NO. 2's	 CULLS	 TOTAL
lbs AI/A cwt/A	 cwt/A	 cwt/A	 cwt/A	 cwt/A

R.	 Burbank 0 111 291 50 55 507
R.	 Burbank 0.375 109 338 46 42 534
R.	 Burbank 0.750 92 292 44 53 480

Norgold 0 78 271 37 90 476
Norgold 0.375 68 268 19 75 430
Norgold 0.750 73 272 43 84 472

LSD 5% 28 NS NS 30 45
CV % 21 14 42 30 6

With Norgold potatoes, total yield was reduced significantly
when 0.375 lbs A.I./acre of Fusilade 2000 was applied as
compared with the untreated check. The total yield at the
higher rate of Fusilade 2000 was not statistically different
from the untreated check. The application of Fusilade 2000
had no effect on the other size and grade classes of Norgold
potatoes when compared with the untreated check.

Experiment Two. Storage evaluation data are shown in Tables 5
and 6 for Russet Burbank potatoes treated with Fusilade 2000
during the growing season and stored for six months at 38° F.
There were no statistical differences in appearance, sprout
length, percent shrivel, and percent rot between the untreated
check and treated potatoes. The rot recorded in both treat-
ments appeared to be caused by freezing injury which occurred
before harvest.

Table 5. The effects of Fusilade 2000 on Russet Burbank
tubers after six months in storage

FUSILADE	 GENERAL	 SPROUT
TREATMENT
	

RATE	 APPEARANCE LENGTH SHRIVEL ROT
lbs AI/A	 in

UNTREATED CHECK	 0
FUSILADE 2000	 0.375 + 0.375

LSD 5%

GOOD 0.06 1.5 2.0
GOOD 0.06 0.5 2.3

NS NS NS

Internal quality of tubers from both treatments are shown in
Table 6. There were no statistical differences between the
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tubers of Fusilade 2000 treated plants and the tubers from the
untreated check. The relatively high percentage of stem end
browning was caused by dinitro, used as a vine dessicant.

Table 6. The effects of Fusilade 2000 on Russet Burbank tuber
internal quality after six months in storage 

FUSILADE	 STEM END INTERNAL BROWN HOLLOW
TREATMENT
	

RATE	 BROWNING BROWN SPOT CENTER HEART
lbs AI/A	 70	 70	 70	 70

UNTREATED CHECK	 0	 11.3	 1.3	 3.8	 0
FUSILADE 2000	 0.375 + 0.375 12.5	 2.5	 1.3	 2.5

LSD 5%	 NS	 NS	 NS	 NS

SUMMARY

Experiment One. There were no statistically significant ef-
fects on Russet Burbank plants or yields produced from seed
potatoes grown from Fusilade 2000 treated plants as compared
with untreated Russet Burbank plants. Norgold seed grown from
plants receiving 0.375 lbs A.I./acre of Fusilade 2000 produced
fewer stems per plant, fewer tubers per plant, and lower total
yields than untreated Norgold plants. Because of the
reduction in stems per plant, tubers per plant, and total
yield, more research is needed to evaluate the effects of
Fusilade 2000 on Norgold seed potatoes.

EXPERIMENT TWO. Applying 0.375 lbs A.I./acre in each of two
applications of Fusilade 2000 had no statistically significant
effect on the external and internal quality of Russet Burbank
potatoes as compared with an untreated check when stored for
six months at 38 0 F.
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THE DEVELOPMENT OF NEW POTATO VARIETIES FOR THE
PACIFIC NORTHWEST AT CENTRAL OREGON EXPERIMENT STATION

S.R. James, A.R. Mosley, D.C. Hane, G.E. Carter'

ABSTRACT

Seed increases, selection, and variety trials were conducted in
1985 at Central Oregon Experiment Station as a part of statewide
and regional variety development programs. High quality, rela-
tively disease-free seed of 66 advanced selections vas increased
for statewide and regional trials. Three tuber units from each
of 720 lines selected from 1984 seedling tubers were grown; 111
were retained for statewide variety trial testing. More than
29,000 seedling tubers were grown, 899 were selected for further
evaluation in 1986. Twenty-three advanced lines were retained
from statewide variety trials. Most of these selections were
suited for long-term storage and processing. Seed of fresh
market selection A74212-1 was increased commercially for 1986
large scale on-farm trials. This selection yields better than
Russet Burbank, has a greater percentage of No. 1 tubers, has a
smooth, lightly russetted appearance, and has better internal
quality than Russet Burbank. Selection A74212-1 will likely be
released in 1987.

Central Oregon Experiment Station plays a major role in state-
wide, tri-state (Oregon, Washington, Idaho) and western regional
potato variety development efforts. The station is ideally lo-
cated to produce high quality, relatively disease-free seed for
the thousands of selections in the program. Other cooperating
stations are in major commercial potato-producing areas, which
make them ideal as selection sites, but unsuitable for seed
production.

The variety development program arose from a need for high-
yielding, disease-resistant varieties which will process well and
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Hermiston; and associate professor,• Klamath Experiment
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maintain their quality in long-term storage. The program con-
tinues to evolve in both numbers of selections evaluated and the
number of sites used for evaluation. The primary emphasis has
been placed on identifying processing selections, but selections
for fresh market (tablestock) and chipping also are needed.

The Powell Butte site of Central Oregon Experiment Station serves
not only for seed increase but also is an excellent short-season
evaluation site. This report discusses 1985 activities in both
capacities.

METHODS

Seed Increases. Powell Butte was the major seed increase site
for regional, tri-state, and statewide potato variety trials. On
June 3, 1985, 30 tuber units (six pieces each) of 8 regional
selections and 66 tri-state/statewide selections were planted.
Individual seedpieces were planted 10 inches apart and tuber
units were separated by 18 inches. Two rows were planted :36
inches apart and were bordered on either side by a blank row or a
10-foot alley for tractor access. The blank rows/tractor alleys
provided space for sprinkler laterals, roguing and spraying with
minimal vine contact. Only 15 tuber units of statewide prelimi-
nary selections were planted.

Before planting, five pints/acre of Eptam 7-E was incorporated
into the soil on May 21, 1985. An Iron Age assisted feed potato
planter was used to band 800 pounds/acre of 10-20-20-5 (NPKS)
fertilizer at planting time. All increases were hand planted.

The seed increase blocks were rogued for potato virus Y (PVY),
potato virus X (PVX), potato leaf roll virus (PLRV), and other
diseases each week. In addition to weekly roguing, one pound per
acre of Orthene 75S and a 1% solution of Stylet spray oil were
applied by ground sprayer at 250 psi.

All seed increases were sprayed with dinitro and diesel on Sep-
tember 11 (1.5 qts./acre dinitro, 1.8 gal./acre diesel), Septem-
ber 16 (2 qts./acre, 2.5 gal./acre) and September 20 (1 qt./acre,
1.7 gal./acre). All material was dug on October 7, 8, 1986, and
shipped to Klamath Falls for storage.

Selection Trials/Increases. Early generation material for which
less than five total tubers existed were planted in a combination
selection/increase trial. Two of these selection/increase trials
were planted in 1985.

More than 29,300 seedling tubers (small tubers produced from true
potato seed) were planted from crosses made in Idaho, North Dako-
ta, and Colorado. Individual tubers were planted 27 inches apart
in 36-inch rows on June 4, 5, 1985. Fertility, herbicides, and
management practices were identical to the seed increases above.
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Seven-hundred twenty lines selected from 1984 seedling tubers
were planted May 30, 1985. Approximately 14 to 18 seedpieces of
each line were planted as three or four tuber units in the same
spatial arrangement as the advanced selection seed increases.
Each line was separated by "All Blue" potatoes, which were plant-
ed to reduce variety mixing at harvest. Fertilizer and weed
control were the same as used for advanced seed increases.

The selection trials/increases were harvested in late September
by lifting with a level bed potato digger. Selection was based
on appearance characteristics; selected lines were hand bagged
and nonselected lines were left in the field to freeze.

Variety Trials. Two variety trials were conducted at Powell
Butte in 1985. Twenty-eight advanced selections were grown in
the statewide variety trial and 44 preliminary selections eval-
uated in the preliminary yield-2 trial (PYT2).

One month before planting, 2 quarts/acre of Round-up herbicide
was applied on April 30, 1985 to control quackgrass. One day
before planting, 5.5 pints/acre of Eptam was incorporated into
the soil. The plots were planted on May 16, 1985, and 1,000
pounds/acre of 16-16-16-7 (NPKS) was banded to the sides and
slightly below the seed pieces. The trial area was sprayed with
metribuzin (.25 lb. a.i./acre) on June 20, 1985, when plants were
from two to four inches high.

The variety trials were arranged in randomized block designs; the
statewide trial , had four replications, the PYT2 trial two repli-
cations. Seedpieces were placed nine inches apart in three-foot
rows and each plot was separated by two hills of "All Blue" pota-
toes. The individual plots in the statewide trial were 25 feet
long (27 seedpieces) and the PYT2 plots were 15 feet long (16
seedpieces). Vines were dessicated on September 22, 1985, with 2
quarts/acre of dinitro and 15 gal./acre of diesel. Both trials
were harvested October 14, 1985, and graded one week later. A
10-pound sample from each plot was taken for french-frying,
specific gravity determination, and internal defect grading.

Specific gravities were determined by weighing approximately 10
pounds of tubers in air and water. Between 10 and 18 tubers from
each plot were cut and internal defects were recorded as percent
of tubers with a given defect. Four tubers from each plot were
stored for two months at 55 F. for french frying. Four 1/4-inch
square strips from each of four tubers were fried for four
minutes at 350 F. Each strip was evaluated for color and dark
ends. Color was scored from 0-4 based on the USDA Standard Color
Chart for frozen french-fried potatoes.

RESULTS

Seed Increases. Relatively disease-free seed of 792 selections
was produced for statewide, tri-state, and regional variety
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testing. Mosaic levels were generally low considering the large
numbers of green peach aphids caught in Central Oregon traps in
1985. In the statewide/regional block, 5.3% of the tuber units
were rogued for PVX-PVY; only 1.4% of the units in the PYT2 in-
crease were rogued. Most of the diseased units were concentrated
in five lines, four of which were dropped from the program.

Because of the large numbers of varieties and the importation of
material from other programs, it has been difficult to eliminate
or minimize viral infection. Eye-indexing, ELISA testing, inten-
sive roguing, and high pressure aphicide/oil spraying has kept
viral infection low as compared with 80 to 90% infection in the
early days of the program.

Selection Trials/Increases. More than 29,300 seedling tubers
from 206 crosses were planted in 1985. These single-hill selec-
tions were dug on September 25, 1985, and evaluated by a team of
researchers and processors from several western states. Eight
hundred ninety-nine selections were made including 34 selections
made by private processing companies. The selections were based
on visual criteria, such as relative yield, tuber size, shape,
uniformity, and overall appearance.

Seven hundred twenty lines selected from the 1984 single-hill
selections were planted at Powell Butte. This trial was har-
vested October 8, 1985, and 186 lines were selected for further
evaluation. The selected lines were stored in Klamath Falls and
evaluated in early January for shriveling and sprouting.
Seventy-five lines were dropped from the program after the
storage evaluation because of low specific gravity, dark fry
color, or poor storability. The 111 remaining lines will be
planted in 1986 statewide PYT2 trials.

Statewide Variety Trial. Yield and quality data for the 1985
statewide advanced yield trial are shown in Table 1. Based on
total yield, Russet Burbank was one of the better yielding selec-
tions. Many of the selections had a very low perceStage of No.1 1
tubers. Severe frosts on October 9, 10, 1986, of 8 F and 16 ° F,
respectively, froze tubers which were set near the surface of the
hills. Selections which tend to set tubers close to the surface
of the hills rather than deep inside the hills suffered severe
frost damage. The plots were graded approximately one week after
digging and tubers with severe frost damage were graded as culls,
hence a low percentage of No. 1 tubers.

Nine of the varieties were retained for further evaluation in
1986 statewide and tri-state variety trials. Selection ND388-1
was named and released by North Dakota State University in early
1985 as "Norking". This variety has yielded less than Russet
Burbank at most Oregon locations, but has shown processing po-
tential. Selection A7869-5 was retained because excellent yields
were obtained at Hermiston. At other Oregon locations A7869-5
yielded slightly less than Russet Burbank but appears to have
processing potential.
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Table	 1.	 Yield,	 grade,	 fry	 color,	 and	 tuber	 characteristics	 of
statewide	 potato variety	 trial entries at	 Powell	 Butte,
1985

Yield,	 cwt/A
%

R.B.
Spec. 1/	Fry 2/

Gra y .	 Color
Percent Dispo-

sitionVariety
U.S.

Total No.	 1 HH	 BS	 BC 3/

R.	 Burbank
Lemhi

489
469

312
273

100
88

1.088
1.092

2.25
2.91

3
4

2
25

18
0

kCheck
Check

Norgold 432 299 96 1.078 3.33 21 0 0 Check
A7411-2* 489 285 91 1.084 2.50 0 0 0 Drop
A74212-1 528 396 127 1.083 3.50 0 9 0 Keep
A7869-5 456 322 103 1.084 2.70 0 3 0 Keep
A7919-1* 539 333 107 1.090 2.50 4 3 2 Keep
A7987-14* 416 317 102 1.084 2.69 0 6 0 Keep
A79141-3* 328 193 62 1.089 1.94 8 0 0 Keep
A079492-2 565 421 135 1.079 2.61 2 4 0 Drop
A08035-3* 422 248 79 1.082 3.94 2 0 0 Drop
A08035-8* 390 242 78 1.080 2.50 0 0 0 Drop
A08036-6* 448 308 99 1.078 1.72 0 3 2 Drop
A0836-18* 484 336 108 1.074 2.24 0 4 0 Drop
A08037-12* 433 315 101 1.074 2.25 0 4 0 Drop
A08096-10* 441 308 99 1.095 2.94 0 2 0 Drop
A080432-1* 400 246 79 1.082 2.10 2 5 2 Drop
A080432-7* 412 259 83 1.085 3.06 2 2 0 Drop
A080437-6* 451 211 68 1.076 3.63 3 0 0 Drop
A080437-7* 490 206 66 1.083 3.44 0 0 0 Drop
A080570-10* 483 276 88 1.079 3.35 0 0 0 Keep
A080576-5* 424 287 92 1.081 2.58 0 11 0 Keep
A080592-1* 457 243 78 1.089 3.00 24 0 2 Drop
C008014-1* 428 307 98 1.089 1.13 4 2 0 Keep
C008018-3* 326 181 58 1.081 1.50 6 4 0 Drop
ND388-1 323 232 74 1.090 1.63 3 2 8 Drop
ND534-4 373 272 87 1.070 3.06 2 6 0 Keep
NDA1309-6 434 272 87 1.093 2.99 0 4 7 Drop

LSD 5% 89 .006 0.91 7 6 6

1/ Air/Water Method

2/ 0 = lightest; 4 = darkest

3/ HH = hollow heart, BS = black spot, BC = brown center

New entry
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Fresh market selection A74212-1 was tested for the fifth year.
This selection has consistently been the top yielding variety at
all Oregon locations. The smooth, tan, lightly russetted tubers
are very attractive and well suited for the fresh market. Addi-
tional seed of A74212-1 was increased by a Powell Butte seed
grower for commercial scale production and packout trials in
1986. If no major problems with this selection surface during
these trials, it will be released.

Preliminary Yield Trial (PYT2). Of 44 selections grown in the
PYT2, 14 were selected for further testing in the 1986 advanced
yield trial. Yield and quality data are shown in Table 2.
Selections were retained based on their performance at four
Oregon testing sites. Nearly all the retained selections have
processing potential, which reflects the direction of the Oregon
potato variety development program.

Fry colors in both the advanced statewide and PYT2 trials were
darker than expected. The frosts of October 9, 10, 1985, appear-
ed to prematurely drop tuber temperatures inducing starch to
sugar conversion and thus dark fries. Some lines have limited
ability to recondition or reverse the starch to sugar conversion.
Russet Burbank appears to have reconditioned in this trial after
two months in storage at 50° F.

SUMMARY

The number of lines grown and selected in 1985 are shown in Table
3. In each of the past five years, the number of new lines
brought into Oregon from regional breeding programs has increas-
ed. Hermiston and Ontario experiment stations are also increas-
ing the numbers of seedling tubers planted at those locations,
but selections must be freed from virus infection if grown at
those locations before they can be widely tested. These program
increases should greatly enhance the prospect of identifying
potato varieties better suited for commercial production and
processing.
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Table 2. Yield, grade, fry color, and tuber characteristics of
PYT2 entries at Powell Butte, 1985
Yield,	 cwt/A

Spec.1/	 Fry 2/

Gra y .	 Color
Percent Dispo-

sitionVariety
U.S.	 %

Total	 No.	 1	 R.B. HH	 BS	 BC 3/
R.	 Burbank 464 293 100 1.088 2.00 3 3 30 Check
Lemhi 490 286 98 1.092 2.28 9 21 3 Check
Norgold 462 309 105 1.077 3.57 8 0 0 Check
A80578-1 488 300 102 1.086 2.66 28 0 0 Drop
A80641-6 422 243 83 1.088 2.75 15 10 9 Drop
A077224-101 155 83 28 1.084 1.13 5 5 0 Drop
A07869-1 399 281 96 1.076 1.00 0 0 0 Drop
A07869-8 347 157 54 1.084 1.75 29 0 17 Drop
A07869-19 370 263 90 1.085 3.28 0 0 0 Drop
A07869-20 486 322 110 1.093 2.70 0 3 0 Keep
A07920-4 463 335 114 1.084 2.13 8 5 0 Keep
A07920-6 488 375 128 1.092 3.29 24 0 0 Drop
A079336-3 446 290 99 1.083 2.00 0 0 0 Keep
A079338-3 455 173 59 1.083 3.94 0 0 0 Drop
A079338-8 391 327 81 1.079 3.28 14 0 4 Drop
A081173-2 502 209 71 1.088 3.79 0 3 0 Drop
A081178-7 466 310 106 1.075 2.88 0 3 0 Keep
A081178-11 491 282 96 1.075 2.95 0 0 3 Keep
A081178-12 507 384 131 1.090 3.66 5 0 0 Keep
A081195-3 450 288 98 1.089 3.57 0 0 0 Drop
A081195-11 420 284 97 1.084 2.13 0 6 0 Keep
A081208-3 390 270 92 1.082 .3.69 10 0 3 Drop
A081208-4 467 299 102 1.084 3.63 6 0 0 Drop
A081208-10 414 245 84 1.102 1.75 14 0 0 Drop
A08121601 426 248 85 1.092 2.41 0 16 0 Keep
A081236-1 419 287 98 1.080 3.50 3 3 0 Drop
A081269-5 462 312 106 1.087 3.50 0 0 0 Drop
A081274-1 523 310 106 1.078 3.60 3 8 0 Drop
A081279-5 472 304 104 1.070 3.13 0 0 0 Drop
A081279-6 490 274 94 1.069 4.00 0 0 0 Drop
A081281-1 478 263 90 1.078 2.69 0 0 0 Drop
A081286-1 370 264 90 1.075 1.38 0 0 0 Drop
A081388-1 562 328 112 1.076 3.13 3 5 0 Keep
A081394-7 414 243 83 1.097 2.75 0 0 0 Keep
A081681-1 511 306 104 1.080 3.44 0 0 0 Keep
A081772-5 475 300 102 1.081 3.50 0 0 0 Keep
A081902-11 447 248 85 1.089 2.88 14 3 0 Drop
A083-14 415 253 86 1.078 3.00 0 3 0 Drop
A083-17 340 216 74 1.079 1.75 0 5 0 Drop
A083-21 486 291 99 1.074 3.88 0 3 0 Drop
C008076-1 478 325 111 1.065 4.00 0 3 0 Drop
C0080152-1 527 343 117 1.086 1.75 5 14 0 Keep
C008127-3 437 288 98 1.086 2.88 3 0 0 Drop
C008177-2 299 205 70 1.085 1.53 11 0 0 Keep

LSD 5% 109 .007 1.00
1/ Air/Water Method
2/ 0 = lightest; 4 = darkest
3/ HH = hollow heart, BS = black spot, BC = brown center
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Table 3. The number of potato lines evaluated and selected at
Powell Butte in 1984

NUMBER OF
	

NUMBER OF
TRIAL
	

LINES GROWN
	

LINES SELECTED

Advanced 28 8
Preliminary	 (PYT2) 44 14
PYT1 720 111
Seedling Tubers 29,311 899

Total 30,103 1,032
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