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KUBO Masako, SEKO Hiroki, IIZUKA Yasuo and INOUE Masahito: Sprouting traits of Japanese aspen in
an annually burned grassland at the foot of Mt. Sanbe, Shimane Prefecture

Abstract: Sprouting plays an important role in the succession of woody plants in firemanaged grasslands. In
this study, we investigated the sprouting traits of Japanese aspen (Populus tremula var. sieboldii) in an annually
burned grassland at the foot of Mt. Sanbe in Shimane Prefecture, Japan. We established a 2 mx 2 m study plot
and surveved the distribution of roots, root sprouts, and sprouts from burned stems and rootstocks within the
plot. The longest root per individual was>10 m long and included 12 rootstocks. The horizontal roots were
mainly found at a depth of ca. 1 cm below the soil surface, and current root sprouts were generated [rom ca. 3
mm diameter roots. Rootstocks with many large stems arising from sprouts generated in the previous year pro-
duced many currentyear sprouts. Dead rootstocks tended to have thicker roots than living rootstocks. Highly
productive rootstocks appeared to have survived annual burning of the aboveground plant parts. The results in-
dicate that in this grassland, P. fremula var. sieboldii persists despite annual burning via regrowth through
sprouting, and expands its distribution through new root sprouts generated from thin, elongating horizontal

roots.

Key words: horizontal roots, root sprout, semi-natural grassland, fire management, sprout, Populus fremicla var.

sieboldii
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Fig. 2 Root system morphology
The left and right panels show schematic diagrams
and photographs of the specimens, respectively.
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Fig. 3 Distribution of horizontal roots and rootstocks

The horizontal roots include type 1 (without rootstock). The large open circle in the lower lefl represents
the largest volume of dead rootstock. The gray ellipses in the study plot represent rocks; all horizontal roots

extending from the outside were under the rocks.
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Fig. 4 Scil depths corresponding to the beginning and end
of horizontal roots (2 =66). Data are presented in de-
creasing order with respect to onset depth.
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Fig. 5 Mean diameter (mm) of horizontal roots in the type 1
and type 2-4.
The mean diameter of type 1 horizontal roots (n = 22)
was significantly smaller than that of types 2-4 (n =
47) (Mann-Whitney U test, p<<0.001). The crosses
show mean values and the circles show outliers.
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Fig. 6 Relationships between the number of sprouts in the
current vear and the rootstock volume, maximum
diameter of horizontal roots, number of sprouts in
the previous year, and maximum diameter of the
sprouts in the previous vear.
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Fig. 7 Rootstock volume and mean diameter of hori-
zontal roots in surviving and dead rootstocks.&
&There was no significant difference in volume
between surviving (# =49) and dead rootstocks
(n =19 (Mann-Whitney U test, p =0.597). Hori-
zontal root diameters tended to be larger for
dead rootstock (# =20) than for surviving root-
stock (n =53) (Mann-Whitney U test, p = 0.098).
The crosses denote mean values and circles de-
note outliers.
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