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Winter Stecklings 1
C. E. C O R M A N Y 2

In a sugar-beet breeding program such as ours it is highly desirable to go ahead rapidly with the current year's seed increase of many
promising lines. Under our conditions this year's seed would normally be planted next spring or summer for the production of roots or
stecklings which in turn would be stored during the following winter
and then used for seed production in isolations the spring of the second year. Obviously, by producing stecklings during the winter immediately following the harvest of the new seed, a full year in this
cycle can be saved.
The growing season in northern Wyoming, where the major portion of our breeding work is being done, is very short and sugar-beet
seed does not mature until after the first of August and at times maturity extends well into September, depending upon varietal differences and other conditions. The period between harvest of the seed
and killing frosts is too short for field production of stecklings of a
usable size as is possible in southern Colorado where the total frost1
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free season is nearly 2 months longer (5) 3 . In order to have stecklings by the following spring it therefore remains for us to produce
them in one of the following ways: (a) In the greenhouse by planting in the fall and early winter, harvesting in mid-winter and early
spring and storing at suitable low temperature (36° to 40° F.) (1)
(3) for at least 6 weeks before planting in the field; or (b) By producing the stecklings in field, plantings (4) under climatic conditions
which allow for rapid fall growth of the seedling to suitable size before growth is arrested in mid-winter by cool temperatures, harvesting before active growth resumes in the early spring, and storing at
the proper temperature until transplanting time.
This paper deals only with the observations and findings to date
involved In the second method, or the production of winter stecklings
under Phoenix, Arizona, conditions.
Discussion of Experiments
It was observed late in the winter of 1936-37 and again the following year, that stecklings taken from the commercial seed fields
in the Phoenix, Arizona, area in late January and February produced
seedstalks when planted the next spring. The possibilities for steckling production by this means to supplement the greenhouse steckling
crop was indicated.
Accordingly, near Phoenix, on October 21, 1938, seed of 42 selected strains of sugar beets was planted by hand on lettuce ridges at
3-inch intervals in rows averaging 20 inches apart. Very few curlytop resistant varieties, usually heavy seed producers, were included.
Excellent fall growth ensued. The 4,130 stecklings, ranging in size
from approximately % to % inch in diameter, were harvested February 28, 1939, and placed in storage at Sheridan, Wyoming. These
stecklings were transplanted in May in Isolation plots over a wide
area in northern Wyoming under varying conditions of soil and care.
Early losses, chiefly on areas where moisture conditions had not been
kept favorable for starting early growth, amounted to about 70 percent of the transplanted roots. Seed yields under these varied conditions averaged 0.96 ounce per plant and ranged from .1 ounce to 2.4
ounces, depending largely on the care given and the variety used.
The large stecklings produced more seed per plant than the small
ones (4).
Encouraged by the favorable results of the first trial, seed of 55
selected strains was planted in two locations in October 1939 at Phoenix in 20-inch rows at the rate of 4 pounds per acre. No thinning was
done. Unfortunately the plants at one of these locations were severely
damaged by the curly-top disease carried to the field by the beet leaf3
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hopper (Eutettix tenellus, Baker). At harvest, March 4, 1940, all
plants showing obvious symptoms of the disease were discarded and
34,354 stecklings were placed in storage at Sheridan, Wyoming, and
Delta and Swink, Colorado. Transplantings from these stecklings the
following summer at Delta, Colorado, showed in one case as much as
96 percent loss of plants for seed production due to curly top alone.
An average of only 18 percent of the stecklings from the diseased
field grew beyond merely starting and only 45 percent of those growing formed seedstalks, with an average production of 0.24 ounce of
seed per plant.
Stecklings from the location not injured by curly top performed
much better : 63 percent of the transplanted stecklings grew, 44 percent of the transplanted stecklings set seed producing from 0.09
ounce to 4.85 ounces per plant, with an average of 1,2 ounces.
Only 4 percent of the winter stecklings in 1939-40 were of curlytop-resistant stocks, usually heavy seed producers, and 96 percent
were of non-curly-top-resistant stocks, ranging from extremely poor
to fair seed producers.
At least one other commercial beet-sugar company's research department produced winter stecklings in this manner for 1940 use and
reported favorable results.
Seed for the 1940-41 winter steckling crop was planted October
20, 1940, near Mesa, Arizona, in an area more removed from curly
top occurrence. Only 8 percent of the 132 strains grown were curlytop-resistant stocks classified as heavy seed producers. The same
method of planting the seed was used as the year before but stands
were thicker and plants smaller at harvest. A total of 13,062 stecklings was harvested February 15 and stored at Sheridan, Wyoming.
The average size of the stecklings was smaller than in previous years
and early field losses greater (2). Thirty-eight percent of the transplanted stecklings produced seed at the average rate of 1.16 ounces
per plant harvested.
While losses of plants after transplanting appear great, it should
be remembered that these stecklings were placed in garden isolations
under wide and varying conditions of culture and soil productivity
and large losses should be expected. Under the best cultural and soil
conditions, the early mortality losses were frequently less than 5 percent.
Seed production from all harvested stecklings during 3 years
has averaged 1.10 ounces per plant, while full-grown roots stored in
the root cellar have averaged well over 2 ounces per plant.
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Conclusions
Observations and study indicate that better seed production from
stecklings may result from planting the seed earlier in the fall and
harvesting the stecklings during January, as there is danger of new
growth actively starting in the plants in the field in the Phoenix area
after the first of February, especially in the warmer winters. Stecklings harvested after new growth has started tend to produce vegetative plants rather than desirable seedstalks. This nullifies their value
for seed production.
Based on the above experiences, seed for the 1941-42 crop of
winter stecklings consisting of 196 selected strains, mostly non-resistant to the curly-top disease, was planted September 27, 1941, in hills
3 inches apart in 20-inch rows and the stecklings are to be harvested
in mid-January 1942. A larger steckling should, result, from which
more seed can be expected and the January harvest should make it
possible to place the beets in storage before any normal spring growth
has started.
The production of winter stecklings from the current year's seed
crop makes it possible to save a full year's time with such breeding
stocks in the northern latitudes of the United States. The process is
comparatively simple and inexpensive as compared to greenhouse
production of the same number of roots. A production of 1 ounce
or more seed per plant harvested can be expected on the average. All
winter stecklings should be grown in an area free from curly-top
disease as this disease increases materially the losses of stecklings
after transplanting and reduces seed production of bolting plants.
Present observations indicate that September planting of the seed
with January harvesting of the stecklings is the best practice. Improved techniques should result in the further use of this method
since it is very desirable for our breeding program.
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