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Effects of shaking and staying of stems on growth of two alder trees
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7

Experiment I:2-year-old Alnus firma S. et Z. grown in nursery. Exper II: 3-year-old A. hirsuta
TURCZ. var. sibirica C.K.SCHNEID. grown in nursery. Exper II: 2-year-old A. hirsute var. sibirica
grown in a no-wind environment in greenhouse. C: Control. SH: Shaking. ST: Staying. n: Number
of trees sampled. 4H: Stem elongation rate. 4Dqo: Average value of stem diameter growth rate at

ground level.

Linys and Lin)e: Internode length on stem and branches, respectively. 1) Average

value of stem diameter Do* and Do at ground level (see Fig. 4).
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Table 2. Stem form development (mean + standard deviation)

H/Do (em/mm) H/Do.n (em/mm)
Exper.  Treat. Do*/Do
ty ts £y ts (mm/mm)
I C 69412 4449.0 — 53411 .0140.05
SH 6923 45+6.7 — 56+8.9 .2740.11
ST 6548.8 6249.3 — 77+13 .00£0.04
I C 94+£6.2 10612 109+7.7 125+13 .06£0.10
SH 89+8.7 77411 10610 104+£20 .274+0.21
ST 9148.7 125413 1074+9.5 145411 .02+0.10
I C - 85+10 — — .02+0.10
SH — 46+3.2 — — .13£0.05
ST — 89+14 — — .99+0.06

H: Tree height. Do: Average value of stem diameter at ground level. Do.in: Average of stem
diameter at one-tenth tree height. Do* and Do : Stem diameter at ground level in the direction to
the shaking and in the direction perpendicular to it (see the inset of Fig. 4). t; and ty: At the
beginning and the end of a treatment.
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Development of root system (¢=>0.2
cm) by shaking the stem (Exper II)
A: under-view. B: side-view.

Fig. 5.
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Stem bending after the tree stakes were
removed (Exper II)

Fig. 6.
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Table 4. Bulk dens1ty of stem wood (dry Welght/volume)
Exper. Treat. Above ground helght (em) Water
E— e e content
0—5 50—55 - 100—105
e (g/em?) (g/em?) (g/em® (%)
I C 0.61 — — 56.5
SH 0.64 — — 55.5
ST 0.61 - — 57.9
I C 0.34 0.34 0.33 —
SH 0.37 0.37 0.36 —

ST 0.33

0.31 0.31 —
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Spo o

Summary

The effects of three mechanical stimulations:
shaking, staying, and free-swaying (control), on
the growth and development of young alder trees
were studied. The period of the treatments was
from 72 to 108 days. The summary of the results
are as follows.

1) The shaking reduced height growth, enhanced
diameter growth, and consequently decreased the
ratio of height to diameter. Stem crosssectional
area increment on clear bole was markedly increa-
sed by shaking, with the increase toward the
stem base. The stayed trees showed a pronounced
upward shift of inecrement, at the expense of
downward stem parts.

2) Trees responed to unidireectional shaking by
producing larger diameter increment along the
shaking direction throughout their length, with
increasing on the lower stem.

3) The effects of shaking affected growth by
altering weight and percentage of roots, especially

for larger roots more than 0.2cm in diameter.

The root system was reflected by the development
in direction to the stem shaking.

4) Although the evident tendency of the effects
of the mechanical treatments on the dry weight of
stem, branches, leaves, above-ground parts, and a
whole tree has not become visible, the shaking
did not reduced dry matter production. With the
exception of root growth, the shaked and stayed
trees did not alter the distribution of dry weight
of each organ within the tree. The ratio of
above-ground parts to root of a Alnus firma tree
was not affected by shaking, but for A. hirsuta
var. sibirica, the value resulted in decrease for
shaken trees and in increase for stayed.

5) In the stayed treatment where 4. hirsuta var.
sibirica trees were prevented from swaying through-
out their length, the stem bending was observed
after the tree stakes were removed. Mean bulk
density of stems spaned a range from Q.37 g/cm?
for shaking to 0.31 g/cm® for staying.



