SEED PRODUCTIVITY - STEM NUMBERS AND TUBER SET

by
W. M. Iritani

The past couple of years there have been considerable undersized potatoes harvested
and placed into storage. This has been of concern to many people., Growers cannot understand
why they are ending up with s0 many small potatces, when their cultural practices were esgent-
ially the same as other years when yields were high. The problem, in many cases, is.too
many fubers set.

One of the important factors which influences tuber set is numbers of stems arising out
of a seed piece. Generally there is a linear relationship between stem numbers and tuber set
as shown in Figure 1. High stem numbers result in high tuber set. Stem numbers not only in-
fluence how many tuhers are set, but also there appears to be considerable influence on vigor
of plant, especially when stem numbers are affected by physiological age of seed piece. Less
giem numbers generally are assoclated with a much more vigorous plant which is slow to
emerge, develops larger, more vigorous tops and root systems, and tends to stay green longer
at a given fertilizer rate, These results would indicate that control of stem numbers is ex-
tremely important, not only because of the above reasons, but also because of its influence on
yield, grade and quality of potatoes at harvest.

In order to control stem numbers and tuber set, it is necessary to understand the phen-
omenon of apical dominance. Apical means apex or tip of tuber. When potatoes break their
rest period or dormancy and start to grow, the sprout in the apical eye controls or dominates
the growth of all eyes beneath it (Figure 2.) As long as this dominance is in effect, the other
eyes will not sprout to any appreciable extent, As tubers get physiologically older, there is a
gradual loss of apical dominance and eventually every eye will gprout. Apical dominance ex-
ists not only in the tuber as a whole, but also among the buds within each eye. Tt is possible
to obtain from 1 to 8 or more buds or sprouts out of each eye, There is also apical dominance
exerted within each bud within an eye. The apical shoot or branch dominates lateral branch
growth beneath it. Tt is theoretically possible to have an old seed piece with every eye sprout-
ing; 6 to 8 sprouts in each with much branching of the sprouts, The objective of keeping seed
productive is to keep it physiologically young and control the number of sprouts developing out
of each seed piece,

This past summer a survey was made of stem numbers/seed piece in 30 commereial
fields planted early and late. The results are shown in Figure 3. The dots represent the av-
erage stem numbers per seed piece of each field. As expected, stem numbers increased with
later dates of planting, There was considerable variation in average stem numbers among the
fields. The poorer fields averaged over 3.7 stems, whereas other fields averaged 1.5 stems
per seed plece, With a 3.7 stem average, a field would contain many plants with 6 to 8 stems/
hill, which is too many. The variation within fields wag congiderable, ranging from 1 to 7-8
stems, Figure 4 shows the percent distribution of stem numbers in a good and poor Russet
Burbank field; the distribution of a Nooksack field is also shown. The poor Russet Burbank
field, which is typical of many commercial fields, had a wide variation of stem numbers indi-
cating poor handling and management of the seed. The better Russet Burbank field had about
95% of the plants with 1, 2 or 3 stems.

As shown in Figure 1 (experimental plots) and Figure 3 {commercial fields), with later
dates of planting, stem numbers and tuber set increased appreciably. This is the opposite of
what is desired. Early planted fiélds should have heavier set since they have a longer growing
period to obtain large size. Later planted fields should have less tuber set so that each tuber
will have a better chance for development into large size. We need better control of stem num-
bers and subsequent tuber set. One of the ways which is being investigated is manipulation of

- storage temperatures., Rarly planted seed (March and early April) should be induced to average




slightly more stems/seed piece, possibly around 2 to 3 stems/hill, This can probably be

done by warming the seed from 50 to 55 F and get it sprouting slightly before planting. Studies
are being conducted in this avea, Late planted seed should probably be kept at low tempera-
tures (38-40 F)} until time of planting. RExcessively sprouted seed is not desirable because of
multiple sprout emergence after planting, The growth processes are also generally acceler-
ated with the result that the plant dies premaiurely.

Not only is the number of tubers set important, but also time of tuber set needs to be
controlled, Last year some complaints were received about the lack of a middie size in many
lots of potatoes., 'There were many extremely large and small tubers within individual hills
indicating two distinctive sets, one early and one late. BSome degree of control of tuber get
can be obtained through fertility management. Preliminary studies indicate that if approxi-
mately half of the total nitrogen requirement is applied at planting time, a more uniform set
can be obtained. Light applications of nitrogen throughout the season to maintain the vegeta-
tive growth will keep the tubers growing. High applications of nitrogen, which encourage veg-
etative growth, tend to encourage additional sets of tubers depending on weather conditions.
Excessive rates of nitrogen applied late also encourage additional tuber set, as well as knobbhy
tubers. : .
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Figure 2,
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Figure 3.
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