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The Variation of Culm Characteristics of Phyllostachys
bambusoides Associated with Altitudinal
Gradient in Mt. Jiri!
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ABSTRACT

This study was carried out to identify the variation of culm characteristics of Phyllostachys bambusoides
associated with altitudinal gradient in Mt. Jiri. The results obtained were summarized as follows ; It was
estimated that the average temperature at the altitude of 400 meters of Mt. Jiri was 12°C which was closely
associated with the horizontal distributions. It was observed that frequency distribution of the culm height,
D.E. H. and clear length from the altitude of 200 meters to 400 meters shown at higher than that from 500
meters to 600 meters, and that frequency of clear length/culm height showed about equal for both altitude
ranges. In the case of culm height, D.E.H. and clear length/culm height, coefficients of variation ranged
from 15 percent to 25 percent, and those of clear length were over 25 percent for both altitude ranges. It was
observed that culm height, D E H., clear length and clear length/culm height among each altitude ranges
were significant at the 1 percent level. The Duncan’s Test of culm characteristics among altitude ranges
distingunished bamboos of below 400 meters from bamboos of over 500 meters. The correlation coefficients

among culm characteristics of Phyllostachvs bambusoides associated with altitudinal gradient were shown to be
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highly significant. In conclusion, the variation of culm characteristics of Phyilostachys bambusoides was large

for below 400 meters and these results suggest that planting of the species should be done below 400 meters.
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Location of investigated Phyllostachys

bambusoides stands in Mt. Jiri.

Table 1. Physico —chemical properties of soil in Phyllostachys bambusoides stands

Altitude Sand Silt Clay Texture pH T.N. P,0O; K.O SiO,
(m) (%) (%) (%) (H.0) (%) (ppm;  (me/100g)  (ppm)
200 39.8 44.2 18.3 L 5.4 0.31 44.11 0.36 144.12
300 38.4 47.2 20.5 L 5.7 0.36 68.79 0.53 174.96
400 39.9 44.9 20.2 L 5.2 0.38 60.44 0.39 182.41
500 41.4 47.2 11.4 L 5.1 0.32 45.56 0.55 227.57
600 41.6 41.8 16.6 L 5.3 0.26 67.62 0.38

229.16
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Table 2. The monthly mean temperatures at the different altitudes in Mt. Jiri(1972-1983)

Month Avg.
1 2 3 4 5 6 7 8 9 10 1 12 Temp.
Altitude  (m) )
Avg Temp.  —0.01 1.41 6.47 12.95 17.37  21.51 2470 24.98  19.92  13.96  7.35 1.68 12.69
200 ()
Avg Min 4.58  -3.40 0.63 6.30  10.73 1623  21.08  21.09  15.06 8.17 218  -3.08 7.53
(c)
Avg.Temp.  -0.53 0.89 595  12.43 1685 20,99 2418  24.46  19.40  13.44  6.83 1.16 12.17
300 )
Avg.Min 510 -3.92 0.11 578  10.21 1571 20.51 2057  14.54 7.65  1.66  -~3.06 7.01
(cy
Avg. Temp.  -1.05 0.37 543  11.93 1633 20.47  23.66  23.94  16.88  12.92  6.31 0.64 11.65
400 )
Avg.Min. 562 444 041 5.26 9.69  15.19  19.99 20,05  14.02 713 L4 12 6.49
(e
Avg. Temp 157 0.15 491 1141 1581 19.95 2314 23.42 1614 1240 5.79 0.12 11.13
500 {C)
Avg Min 6.1 4.9 0.93 .74 9.17  14.67 1947  19.53  13.50 6.61  0.62  ~4.64 5.97
c;
Avg. Temp. 209 -0.67 433 10.89  15.29  19.43  22.62 22,90  15.8¢  11.88 527  -0.40 10.61
600 C;
Avg.Min. 6.66 548  -1.45 422 8.65  14.15  18.95  19.01  12.89 6.09  0.10 5.16 5.45
{C:
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Table 4. Density, mean acreage and mean distance
among individual bamboo culms

Mean distance

M
Altitude  Density acrzzze among individual
‘m) (culms/m?) (m*/culms) bamboo )culms
{m
200 0.24 4.20 2.05
300 0.20 5.05 2.25
400 0.26 3.91 1.98
500 0.27 3.65 1.91
600 0.36 2.76 1.66
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Fig. 2. Frequency distribution of culm height

by altitudes.
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Table 5. Analysis of variance of culm characteristics
in Phyllostachys bambusoides

, M. S.
S.V. D.F,
Culm height D.E.H. Clear length Clear length/
culm height

Altitude 4 15.735** 4.070** 8.545%* 268 100**
Replication 4 0.358 0.040 0.207 17.500
Error 16 0.375 0.182 0.374 11.500
PR Significant at the 1% level.
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Fig. 7. Duncan’s multiple range test of culm

characteristics by altitudes in Mt. Jiri.
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Table 6. Correlation coefficients between clum
characteristics by altitudes
Alf:;‘;de Culm height D.E.H. Clear length
D.E.H. 0.816
Clear len-
200 0.910** 0.852**
gth
C/H 0.502** 0.863** 0.499**
D.E.H. 0.689**
Clear len-
300 0.760** 0.664**
gth
C/H 0.306** 0.806** 0.115
D.E.H. 0.659**
Clear len-
400 0.819** 0.786**
gth
C/H 0.306** 0.811** 0.306**
D.E.H. 0.625**
Clear len-
500 0.890** 0.679**
gth
C/H 0.319**  0.909** 0.333**
D.E.H. 0.505**
Clear len-
600 0.683** 0.756**
gth
C/H 0.219**  0.766**

Note : D.E.H.--eye —height diameter
C/H  ---clear length/culm height
* ---significant at the 5% level
. ---significant at the 1% level
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