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Aspen Root Suckering in Alaska:
Effect of Clone, Collection Date, and Temperature

Many of the aspen (Populus tremuloides Michx.) stands in Alaska originated from
root suckers after the parent stands were destroyed by fire (Lutz, 1956; Gregory and
Haack, 1965). Although there has been extensive tesearch in other parts of the species
range on the capacity for aspen to sucker, there has been no research conducted on
Alaskan genotypes. To obtain this basic information, initial sucker development on
excised roots from three Alaskan clones as affected by date of collection, clone, and
temperature was examined.

Materials and Methods

Three aspen clones located about 15 miles west of Fairbanks, Alaska (latitude 64°51/ N,
longitude 147°44'W ), were selected for this study (Table 1). They were growing

TABLE 1. Stand data for study clones. Average of dominant and codominant trees.

Stem age D.b.h.t Height
Clone (yrs) (cm) (m)
1 57 12.7 17.4
2 60 17.0 22.2
3 53 19.8 20.4

1 Diameter at breast height, 1.37 m.

on south-facing slopes of the Yukon-Tanana Upland; soils on the three sites are
derived from loess parent material. Stands 1 and 2 were defoliated one or more times
from 1965 to 1968 by the large aspen tortrix (Choristoneura conflictana Walker)
stand 3 was completely defoliated from 1966 to 1968, Partial refoliation had generally
occurred by mid-August in these years (Beckwith, 1968).

Root samples were collected four times during 1970: June 26, July 28, August
31, and October 2. The first collection was 31 days after bud break and the last,
14 days after leaf fall. Each collection consisted of 60 8-cm aspen root segments
which were 1 to 2 cm in diameter. These segments were thoroughly washed and their
ends dipped in paraffin prior to planting in a perlite-vermiculite (1:1) medium.
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The samples for each clone were subdivided into 12 replications and planted in trays.
Each tray contained five root segments from each clone. The 12 trays were divided
into three groups of four and incubated in darkness at three temperature regimes:
(maximum/minimum °C) 20/10°C; 25/15°C; and 30/20°C. These regimes con-
sisted of six hours at maximum and minimum temperatures, seven hours of steadily
increasing temperature (minimum to maximum), and five hours of decreasing tem-
perature (maximum to minimum). Temperature ranges in the growing medium were
18/9°, 23/14°, and 28/19° (maximum/minimum).

The trays were examined at two- to three-day intervals and a record kept of
sucker numbers appearing at the surface of the growing media. The trays were
also watered when necessary. After 42 days, the root segments were removed from
the growing medium, the number of suckers 5 mm and longer recorded, and the
dry weight of suckers determined. Analysis of variance was used to determine if time
of collection, clone, or temperature treatment had a significant effect on number
or dry weight of suckers per cutting,

Results and Discussion

Collection date had a significant effect (p=05) on both numbers and dry weight
of suckers per cutting (Table 2). Clone 3 produced its greatest number of suckers
from roots collected on June 26, while clones 1 and 2 produced their greatest numbers
from either August 31 or October 2 roots. Generally, seasonal trends in dry weight
indicated that sucker growth reached a peak in late summer or fall, probably in
response to the buildup in carbohydrate reserves (Kozlowski and Keller, 1966).
Number of suckers does not follow weight trends because number is regulated by
hormones (Eliasson, 1971). '

Differences between clones in number and dry weight of suckers were significant.
With only minor exceptions, clone 3 was superior to clones 1 and 2 in its response to
the three temperature treatments (Table 2). Number and dry weight of clone 3
suckers were, in some cases, three to five times greater than the next most productive
clone. Also, suckers from clone 3 were the first to appear at the surface of the
growing media (Table 3). Maini (1968) and Tew (1970), studying suckering in
Ontario and Utah, respectively, reported clonal differences in number of suckers.

Clonal differences can be explained by a combination of genetic and physiological
variables. 'The nature of this variation has been covered by others (e.g, Barnes,
1966, 1969; Farmer, 1962; Tew, 1970: Schier and Johnston, 1971). The occurrence
of preformed primordia on aspen roots and their importance in sucker production,
however, has not been well covered. When collected, roots of clone 3 were observed
to have approximately four and two times more primordia than the roots of clones
1 and 2, respectively. Thus, superior sucker development on clone 3 roots could have
been predicted by a count of primordia. Schier! presents a detailed discussion and
description of these primordia.

Temperature had a significant effect on number and dry weight of suckers; sucker
development was poor in the 20/10°C regime (Table 2). Comparison of treatments
at 25/15°C and 30/20°C shows that only differences in dry weight were significant.
Development, as determined by dry weight and time elapsed before appearance of the

LIn preparation; tentatively titled, "Origin and Development of Aspen Root Suckers.”
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TABLE 3. Time span, in days, between planting and appearance of first suckers above growing
medium. Values represent average of four replications.

Temperature Treatment

25/15°C 30,/20°C
Sample date Clone 1 Clone 2 Clone 3 Clone 1 Clone 2 Clone 3
June 26 2 21 20 20 0! 13
July 27 28 24 26 26 26 22
Aug. 31 29 33 22 23 24 17
et 32 29 15 31 23 i

! No suckers appeared above medium in this treatment.

first suckers (Table 3), was generally better in the 30/20°C treatment. However, there
was evidence that clones responded differently to temperature treatment and that the
optimum temperature for sucker production of a single clone varied with time of
collection. For example, for clone 2, roots collected on June 26 and July 28 pro-
duced the greatest dry weight of suckers at 25/15°C, while roots collected August
31 and October 2 produced the greatest dry weights at 30/20°C. ‘This result was in
contrast to that for clone 3 which, in all cases, produced maximum sucker dry weights
at the higher temperature regime. Maini (1968) also observed clone x temperature
interactions in the development of aspen root suckers. He reported that number of
suckers was greatest at a constant temperature of 16°C, decreased somewhat at 229G,
and then declined rapidly at higher temperatures. Working with a single clone, Maini
and Horton (1966) found that, in a range of constant temperatures from 14° to 30°C,
the greatest number and growth of suckers occurred at 24°C. Apparently temperatures
higher than about 23°C are inhibitory if held constant, However, they are not inhibitory
when part of a temperature regime which includes lower temperatures (e.g., 25/15°C
and 30/20°C).

The poor response at the 20/10°C treatment was due to the slow rate of metabolic
process at these low temperatures. Although the process is slow, suckers will eventually
develop at low temperatures, Although no suckers developed on root segments from
three clones after 42 days at a 15/5°C, 8/16 hr, regime, suckers developed when the
incubation pericd was extended. After 120 days, the number of suckers produced
was 10 to 25 percent of that produced by a 25/15°C regime at 42 days2

The inhibiting effect of low temperature on root suckering is probably an im-
portant reason aspen stands do not thrive on cooler eastern and western exposures.
ln interior Alaska aspen stands are found chiefly on southern exposures (140-240°)
(Gregory and Haack, 1965) which are the warmest, driest sites in this subarctic
region. Aspen may be limited to these sites because soil. temperatures are suitable for
vegetative reproduction. For example, average daily maximum/minimum tempera-
tures 5 cm below a mineral soil surface on an open, south-facing slope during June
and July of 1971 were 23/15°C; the highest temperature observed was 27°C3 'This
temperature range resulted in good initial sucker development in this study.

In conclusion, the results of this study support evidence found elsewhere that clone

2 Unpublished data on file at Forestry Sciences Laboratory, Logan, Utah.
% Unpublished data on file at Institute of Northern Forestry, Fairbanks, Alaska.
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and date of collection are important factors in sucker development in aspen. Addi-
tionally, the data indicate that both number and dry weight of suckers should be
determined in evaluating the capacity of aspen clones to produce suckers.
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