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INTRODUCTION

It is well known that strain and generation num-
ber can influence the quality and quantity of tubers
produced by varieties of potatoes. However, the ef-
fect of strain and generation number on yield may
be quite different from one variety to another. Strains
are spontaneously occurring variants within a vari-
ety that may possess qualitative or quantitative char-
acteristics that are superior to the parent variety.
Strain selection is a practice that has been in use
with potatoes for many years and examples of suc-
cessful strain selections include Russet Burbank from
Burbank, Dark Red Norland from Norland and
Norgold Russet M from Norgold Russet. Some strains
are discovered based on chance observations of de-
sirable characteristics while others are the products
of systematic searches for superior performance.

Generation number indicates the number of field
production cycles a seed lot has completed following
passage through an in—vitro, tissue—culture based
purification program (these purification programs
are designed to rid the seed lot of all contagious dis-
ease organisms). For example, if a seed lot has been
grown for one year in the field the product of that
first years field production is called generation 1 (G1).
Similarly, the crop from a seed lot that had been
cycled through eight production years in the field
would be called G8. Most certified seed potatoes sold
today have a generation number as part of the certi-
fication description. Potato seed lots with low (i.e.
G1, G2) generation numbers are generally consid-
ered to be more productive than seed lots with higher
(i.e. G7, G8) generation numbers. It is also generally
believed that the magnitude of difference in produc-
tivity between low and high generation numbers may

vary due to variety and also according to geographi-
cal location of seed production as well as production
and storage practices.

Russet Norkotah was released as a public potato
variety in 1987' by North Dakota State University.
It was described in that release as an early fresh
market russet with strengths that included tuber
type, early maturity, shaliow eyes and low gradeout.
A varietal weakness was lack of vine vigor associ-
ated with early maturity. Acreage of Russet Norkotah
increased rapidly across the United States after its
release and it quickly became an important early
market russet variety. However, the lack of vine vigor
persisted as a weakness, especially in more south-
erly production areas, and systematic searches for
strains with more vigorous vines were begun in Texas
in 1989 and in Colorado in 1991. In the Texas pro-
gram, testing began with 375 strains selected on the
basis of vine vigor and by 1992 the best 13 had been
identified. Several of these 13 have been tested in
regional trials and are reported to out perform the
standard Russet Norkotah strain. The Colorado pro-
gram of strain selection was conducted in a similar
way and has produced strains that also are reported
to out perform the standard Russet Norkotah strain.

Large differences between yields of Russet
Norkotah reported by some Alaska growers and re-
sults of AFES trials raised questions about the rea-
sons for these yield differences. The effect of strain
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rieties has not been studied in a systematic way in
Alaska with any potato varieties, so it was decided
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to evaluate these variables with Russet Norkotah in | 1557

replicated trials. The study reported here is a pre-
liminary evaluation of ten different sources of Rus-
set Norkotah, three of which are products of the
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strain selection program at Colorado State Univer-
sity (strains from Texas A&M were not available for
this study). The remaining seven sources are of dif-
ferent origin and generation number but claim no
special distinction from the parent strain.

MATERIALS AND METHODS

Field plots at the Agricultural and Forestry Ex-
periment Station Farm near Palmer were prepared
by plowing with a moldboard plow to a depth of 10—
12 inches followed by disking and packing. Cut seed
pieces weighing approximately 3—-4 ounces were
planted 2—3 inches deep with an Iron Age assist feed
planter. Plants were spaced 11 inches apart in rows
36 inches apart. Treatments were replicated four
times in a randomized complete block design. Granu-
lar fertilizer (10-20-20) was applied at the rate of
120 pounds N, 240 pounds P,0, and 240 pounds K,0
by the planter in bands two inches to the side and
two inches below the seed. The fertilizer was com-
posed of monoammonium phosphate (11-51-0),
muriate of potash (0-60-60), urea (45—0-0) and a
limestone filler. Water was applied as needed through
overhead sprinklers. Weeds were controlled by a pre—
emergent application of linuron (Lorox) supple-
mented by cultivation and hand weeding where
necessary. Plants were hilled during the last week
of June and the crop was harvested with mechanical
harvester on September 4. Weather was excellent
for harvest and the crop went into cold storage in
excellent condition. Late blight was present in the
area during the growing season but none was ob-
served in this field plot. Grading was completed in
late November, and no tuber blight was observed.

RESULTS AND DISCUSSION

Overall, the 1998 growing season was dry and
cloudy. There were many cloudy, misty days but of-
ten only small amounts of rain fell. Plots were irri-
gated as needed to maintain soil moisture within the
optimal range for plant development, so plants were
never stressed for water. However, yields in this and
other trials with potatoes in the field in 1998 were
somewhat less than expected, perhaps in part due
to the high number of cool, cloudy days.

The ten seed sources used in this study, along with
generation number and a comparative assessment
of plant vigor are listed in Table 1. The ten sources
are listed according to yield of US#1 tubers in both
Tables 1 and 2 with the highest yield at the top of
the list and the least at the bottom. Complete yield
data is summarized in Table 2. Generally speaking,
these data illustrate that more vigorous vines are
associated with a higher US#1 yield. The general pat-
tern, with one notable exception (PMC), also shows

that seed sources with low generation numbers
(Table 1) had more vigorous vines and greater US#1
and total yields.

The less vigorous vines of treatments AFES, PMC
and CORN S were clearly smaller than vines of all
other treatments throughout the growing season. By
August 1, vines of most sources had attained the size
required to achieve canopy closure, but the three
sources listed above did not. In fact, these three
sources failed to achieve canopy closure by seasons
end. No symptoms of virus infection were observed
in any of the 10 sources, but most AFES and PMC
plants, as well as some plants in most CORN plots,
developed a yellowish hue in the last weeks of the
season.

Total yields among the 10 Russet Norkotah sources
ranged from 11.2 to 21.8 tons per acre and US#1
yields from 5.9 to 16.7 tons per acre. Total gradeout
ranged from 20-46 percent with the majority of
gradeout usually consisting of small tubers. The sec-
ond most common cause of gradeout was greening,
followed by shatter and growth cracking. Composi-
tion of gradeout was generally similar across the 10
sources although CORN2 had a much higher per-
centage of small tubers than any other source. In-
deed, CORN2 has been dropped as a strain by the
Colorado strain selection program because of this
exceedingly high percentage of small tubers.

Nine of the 10 sources of seed used in this study
were grown for at least one season in the field in the
Matanuska valley, three by a commercial farmer and
six by the AFES. The one exception, EAC, was certi-

Table 1. Description, generation and plant vigor of
the 10 sources of Russet Norkotah used in field
trials at AFES Matanuska Farm in 1998,

Source Description'  Generation? Plant Vigor?
NYU 1 3.3
NYU 2 3.8
NYU 4 3.0
EAC 5 3.0
CORN 3 6? 2.5
CORN S 6? 2.0
PMC 3 1.5
CORN 8 6? 2.5
AFES 8 1.3
CORN 2 6? 2.8

INYU = New York Uihlein Farm, EAC = Edmonton,
Alberta Canada, CORN = Colorado Russet Norkotah,
PMC = Alaska Plant Materials Center, AFES = Alaska
Agricultural and Forestry Experiment Station.

Number of years seed lot spent in the field prior to
this planting. Numbers followed by a question mark are
estimates.

3An assessment of plant vigor based on relative plant
diameter eight weeks after planting where plant
diameters ranged from: 1 =<10 inches, 2 = 10-12
inches, 3 = 12—-14 inches and 4 = 14-16 inches.
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fied seed grown near Edmonton, Alberta and shipped
here for use by a commercial grower. Most of the dif-
ferences observed thus cannot be attributed to loca-
tion of seed production and probably also not to seed
storage conditions or handling procedures. That
leaves strain and/or generation number as probable
explanations for the generally poor performance of
all four CORN sources as well as the AFES source.
Somewhat surprising is the relatively poor perfor-
mance of the PMC source. Its generation number is
relatively low, yet its vine vigor and yield are among
the poorest, suggesting that the PMC source may be
inherently weak. This explanation seems more prob-
able when one considers that the AFES source also
is of PMC origin but to be certain, additional evalu-
ations will be required.

It is important to remember that these data is
preliminary and that firm judgements should not be
drawn about any strain or seed source until addi-
tional data (to be generated over the next several
years) has been summarized. Although this study
shows that differences in yield among a collection of
strains and seed sources of Russet Norkotah can
exist, what cannot be extracted from these data is
the specific reason for these differences. Upcoming
studies are designed to permit a more critical analy-
sis of the specific effects of strain and generation
number.

SUMMARY

1. Large differences in vine vigor and yield were
observed among the ten seed sources of Russet

Norkotah evaluated in this study.

2. Higher yield was generally associated with more
vigorous vines.

3. Higher yield was generally associated with lower
generation number.

4. These and other sources or strains having simi-
lar generation numbers should be included in tests
conducted in future years.

FUTURE PLANS

Approximately 15 sources of seed will be planted
in a continuation of this field study in 1999 includ-
ing G3 or better seed of strains of Russet Norkotah
from the Colorado State University and Texas A&M
strain selection programs, as well as other available
sources such as NYU and PMC. Comparison of seed
with similar generation numbers will permit a more
useful analysis of strain as a specific cause of yield
difference. Further, multiple generations of the NYU
and PMC sources will permit a specific evaluation of
generation as a cause of yield difference in Russet
Norkotah.
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Table 2. Summary of performance of the 10 sources of Russet Norkotah in field plots in 1998,

Source Percent Tuber  Specific
Description? Gen? US#13 Small* Other® Total US#1  Wt.b Gravity
NYU 1 16.7 1.3 2.9 20.9 80 7.5 1.085
NYU 2 16.2 2.7 3.0 21.8 74 6.8 1.085
NYU 4 15.2 2.0 2.6 19.8 77 6.8 1.086
EAC 5 14.5 2.3 2.5 19.2 75 6.5 1.084
CORN 3 6? 12.9 1.7 3.0 17.6 73 6.8 1.084
CORN S 6? 11.4 1.5 2.5 15.4 74 6.7 1.082
PMC 3 8.5 1.5 3.2 13.1 65 6.4 1.083
CORN 8 6? 8.4 1.8 3.7 13.9 60 6.8 1.083
AFES 8 6.4 2.7 2.9 11.9 54 6.4 1.078
CORN 2 6? 5.9 4.3 1.1 11.2 52 4.9 1.086
LSD” 2.1 2.4
'Yields expressed in tons per acre
*Details of description and generation enumerated in Table 1 footnotes
%1 market grade as defined by the USDA
“Tubers less than 1.88 inches in diameter
*Includes oversize, shatter or growth crack, second growth, green, etc.
fAverage weight of US #1 tubers in ounces
"LSD = Least significant difference
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