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Abstract

Mayumi Y. Ogasa, Naoko Yamashita, Ryo Kitagawa, Sakae Fujii, Hiroyuki Tobita: The impact of
mechanical stimulation on the growth of containerized Cryptomeria japonica seedlings during the nursery
phase and after planting. Ap. For. Sci.

Containerized conifer seedlings often exhibit a high height-to-diameter ratio. To investigate the effect of
mechanical stimulation on suppressing height growth, containerized seedlings of Cryptomeria japonica
were subjected to shaking for 3 or 30 min, or stroked 1 or 10 times on their crowns, while monitoring their
growth throughout the season. Factors influencing growth rate after planting in the field were also analyzed.
Seedlings stroked 10 times were 15% shorter in height than those in the control (untreated) group at the end
of the growing season. The height growth of seedlings shaken for 3 or 30 min was initially suppressed but
ultimately comparable to that of the control seedlings by the end of growing season. No significant effects
of treatment history on seedling height growth were observed after planting in the field. The height growth
1 year after planting was negatively correlated with canopy openness, while the height growth 2 years after
planting was positively correlated with soil electric conductivity and negatively correlated with soil
hardness. These results suggest that height growth is constrained by stroking the crown during the container
nursery phase, but it was affected more by environmental factors after planting than treatment history.
Key words: crown, elongation growth, environmental factor, height constriction, shaking
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Fig. 1 Changes in the size (mean = SE) of containerized Cryptomeria japonica seedlings (upper panels) and the

effects of each treatment on seedling size (lower panels) in 20109.
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The shaded area in each panel indicates the treatment period. The third measurement date was June 4-5, 2019, and is the value
used immediately before the start of each treatment. The data of each treatment group are shown shifted by 3 days from the

control group in the x-axis direction for convenience. Treatments with an astarisk indicate a significant difference from the control.

* P < 0.05; **, P < 0.01. A marginally significant difference is shown as an open circle (P < 0.1).
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Fig.2 Tree height of containerized Cryptomeria japonica seedlings in each treatment (A) at the time of planting, (B) 1
year and (C) 2 years after planting in the experimental forest.
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control, treatment with shaking for 3 min, 30 min, stroked 1 time, and 10 times.
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Fig.3 Tree height:basal diameter ratio of containerized Cryptomeria japonica seedlings in each treatment (A) at the time
of planting, (B) 1 year, and (C) 2 years after planting in the experimental forest.
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control, treatment with shaking for 3 min, 30 min, stroked 1 time, and 10 times.
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Fig. 4 (A) Canopy openness, (B) soil electric conductivity, (C) soil water content, and (D) soil hardness in the
experimental forest planted with containerized Cryptomeria japonica seedlings.
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Table 1 GLM for the effects of treatment history during cultivation and environmental factors after planting on tree height growth and survival of containerized

-

#=-1GLM (

Cryptomeria japonica seedlings

Height growth 2 years after planting Survival rate 2 years after planting

Height growth 1 year after planting

SE t-value P-value

Estimate

SE t-value P-value
0.0000***
0.5233
0.1509
0.9209
0.1123

103.35

Estimate

P-value

SE t-value

Estimate

0.5467
0.7903

-0.60
-0.27
-1.68
0.01
0.01
0.39
-1.58
1.17
1.30

33.60

-20.25

25

4.

439.13

0.0030%**
0.6112
0.1596
0.5323

3.00
-0.51
-1.41
-0.63
-1.82
-3.84

0.11

0.62
-0.60

41.19

123.71

Intercept

1.45
1.17
1.44

-0.39
-1.96
0.01

-0.64
-1.44
-0.10
-1.60
-5.13
-0.11

1.83
-1.74

6.18
6.11
5.35
5.35
0.94
1.79
6.38
2.33

-3.95
-8.80
-0.53
-8.54
-4.80
-0.19
11.68
-4.06

2.47
2.38
2.13
2.14
0.37
0.71
2.54
0.93

-1.26
-3.36
-1.33
-3.91
-1.43

0.08

1.56
-0.56

Shaking for 3 min

0.0925%
0.9955
0.9945
0.6986
0.1145
0.2428
0.1936

Shaking for 30 min

Stroked 1 time

16.55 2383.00

0.11
-0.65
1.87
1.07

0.0695*

Stroked 10 times

0.27
0.41
1.60
0.82

0.0000***
0.9158

0.0002%*x*
0.9093
0.5384
0.5498

Canopy openess

Soil water content

Soil EC

0.0685"

0.0828*

Soil hardness
+, P <0.1;*, P <0.01; *** P < 0.001
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