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Aspen Root Suckering in Alaska:
Effecl of Clonen Collection Date, and Temperature

Many of the aspen (Populu tremdoi.d.es Michx. ) stands in Alaska originated from
root suckers after the lmrent stands were destroyed by fire ( Lutz, 1956; Gregory and
Haack, 1965). Although there has been exteosive research in other parts of the species
range on the capa,city for aspen to sucker, there has been no research conducted on
Alaskan genotypes. To obtain this basic information, initial sucker development oo
excised roots from three Alaskan clones as affected by dare of collection, clone, and
tempefature was examined.

Materials and Methods
Three aspen clones located about 15 miles west of Fairbanks, Alaska (latitude 64"51,N,
lotgiwde 747"44'W), were selected for this study ( Table 1). They were growing

TABIE 1. Stand data for study clones- Average of dominant and codominaflt tiees.

Stem age
Clone (yrs)

D.b.h.1

r 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
Irom 1965 to 1p68 by the large aspen tortrix (Chorittoneua confkcrana Walker);
stand J was completely defoliated frcm 1)66 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 11 days after bud break and the last,
14 days after leaf fall. Each collection consisted of 60 8-cm aspen rq)r segmenls
which vrere 1 to 2 cm in diameter. These segments were thoroughly washed and their
erds dipped in paraffin prior to planting in a pedite-vermiculite (1:1) medium.
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The samples for each clone viere subdivided into 12 replications and planted in uays.
Each uay coritaioed five loor segmenm from each clone. The 12 rays were divided
into rhree groups of four and incubated in darkness at rhfee temperarufe reglmes:
(maximum/minimum "C) 20/IO.C; 25/I5"C; and 30/20.C. These regimei con_
sisted of six hours at maximum and minimum temperatures, seven hours of steadily
increasing temperarure (minimum to maximum), and five hours of decreasing tem-
perature ( maximum to minimum). Temlxrature ranges in the growing medium were
I8/9', 23/14", and, 28/19' ( maximum/minimum).

The tays were examined at rwo- ro three-day intervals and a record kept of
sucker numbers appearing ar rhe $uface of the gtowing media. The uays were
also vratered when necessary. Aftet 42 days, the root segments w€re removed from
the growing medium, the number of suckers ) mm and longer recorded, ancl the
dry weight of suckers deterrnined. Analysis of variance was used to determine if time
of collection, clone, or temperature treatment had a significant effect on nuoiber
or dry weight of suckers per cutring.

Resulls and Discussion

Collection date had a significant effect (p-.05) on both numbers and dry sreight
of sucters per curting (Table 2). Clone 3 produced its greatest number of suckers
from roo s collected on June 26, while clones 1 and 2 produced rhet greatesr numbers
from either August l1 or Oqober 2 toots. Generally, seasonal trends in dry weight
indicated that sucker growth reached a peak in late sumrner or fall, probably in
response ro the buildup in carbohydrate reserves ( Kozlowski and Keller, 1966).
Number of suckers does not follow weight trends because number is regulated by
hormones ( Eliassoo, t97l ).

Differences between clones in number and dry weight of suckers were significant.
$fith only minor exceptions, clone J was superior to clones 1 and 2 irr rrs response ro
the three temperarure treatments (Table 2). Number and dry weight of clone J
suckers were, in some cases, three to five times grearer than rbe next most productive
clone. Also, suckers from clone 3 vrere the firsr to appear at the surface of the
growing media (Table 3). Maini (1968) and Tew (1970), studying suckering in
Ontario and Utah, respecively, reported clonal differences in number of suckers.

Clonal differences can be explained by a combination of genetic and physiological
variables. The nature of this variadon has been covered by orhers (e.g., Barnes,
7966, 1969; Farmer, 1962; Tew, 1970; Schier and Johnston, 1!71). The occurence
of preformed primordia on aspen loots and their importaoce in sucker production,
however, has not been well covered. IThen collected, roors 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 J roots could have
been predicted by a count of primordia. Schierl preseots a detailed discussion and
description of rhese 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 treatmeqts
^t 25/15"C atd 30/20"C shows that ooly differences in dry weight were significant
Development, as determined by dry weight aod time elapsed before appearance of the

lln preparation; tentatively titied, "Origin and Developmenr of Aspen Root Suckets."
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TABrE I. Time.spar,.'rll._iir:t-b-:T.:" plantins,and appearance of first suckers above growing
medrum. values reprecenr average oI four repl i(arion(.

Temperature Trcatment
25 /r5'C 30 /20"  c

Sample date Clooe 1 Clone 2 Clone l Clone 1 Clone 2 Clone 3

Ju']e 26

Aoc l l
Oct. 2

22
2B
2 9
32

2 I
24
33
29

1 l
22
t 7
l 1

20 01
26 26
23 24
1 1  2 1

20
26
22
t9

1No suckers appeared above medium in this rreatmert.

first suckers ( Table 3), was generaLly better in the 30/20.C treatment. However, there
was evidence rhat clones responded differently ro remperature rreatmenr and rhaa rhe
optlmum remperarure for sucker ploduction of a single clone varied with time of
collection. For example, for clone 2, roots collected on June 26 and July 2g pro-
duced rhe grearesr dry weight of suckers ar 25/Ij"C, witle roors collected Aueust
31 and October 2 produced rhe greatesr dry weights at 3O/2OaC. This resulr wel in
conrrasr to that for clone 3 vrhich, in all cases, produced maximum sucker dry weights
at the higher temperature regime. Maini (i96g) also observed clone x remperarule
interactions in the development of aspen roo! suckers. He reported rhat numbef of
suckets was gfsatest at a constant remperature of 16.C, decre"sed somewhat at 22,C,
and then deciined rapidly at higher temlxratures. Working with a single clone, Maini
and Horton ( 1966) found thaq in a range of constant rempeiarures from 14o to 30.C,
the greatest number and growth of suckers mcurred at 24.C. Apparently remperarufes
higher rhan about 21"C are inhibitory if lreld constant. However, they are not inhibitory
when part of a remperature regime which includes lower temperatures (e.g.,25/15"i
a \ \d  30 /20"C) .

The poor response ̂t the 2O/70'C treatmenr was due to the slow rate of metabolic
process at these low temperatures. Although rhe process is slow, suckers will evenrually
develop at low temperatures. Although no suckers developed on root segments from
three clones after 42 days at a l5/5.C,8/16 hr, regi,me, srickers developed when the
incubation period was extended. After 120 days, the number of suckers produced
was 10 ro 25 percent of that produced by a 25/I5.C regime at 42 days.2

The inhibiting effect of low temperarure on toot suckering is probably an im_
portant reason aspen stands do not thrive on cooler eastern and wesaern exposures.
In interior Alaska aspen stands are found chiefly on sourhern exposures (140-240.)
( Gregory and Haack, 1965) which are the warmest, driest sites in this subarctic
region. Aspen may be limited ro these sires because soil remperatures are suitable for
vegetative reproduction. For example, average daily maximum/minimLrm tempera-
lures 5 cm below a mineral soil surface on an open, south facing slope during June
and July of 1971 were 23/1)"C; the highest temperature observed was 27.C.3 This
temperatule range resulted in good inirial su,cker developmeot in rhis study.

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

2 Unpublished data on file at Forestry Sciences laboratory, logan, Utah.
r Unpublished dara on file at Institute of Nor.hern Forestry, Iairbanks, 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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