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An Analytical Study on the Growth Factors of
Bamboo Culm by the Multivariate Analysis'

Kwang Nam Lee® - Gyung Soo Cha®
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ABSTRACT

The research was carried out to investigate the related phenomena, the latent structures and synthetical
characteristics in various growth factors of Phyllostachys bambusoides Sieb. et Zucc. growing at Damyang gun,
Chollanamdo, using multivariate analysis.

1. By synthetical characteristics in canonical correlation between height-growth factor group and diameter-
growth factor group, the former was determined by the culm height (x;), and the latter by the diameter
of the largest internode(x,). And for those between quantitative growth factor group and qualitative
growth factor group, the former was determined by the surface area(x;q), and the latter by the diameter

of the largest internode (x+).

[

The ten growth factors of bamboo culm were simplified by two principal components on the basis of
accumulated proportion aimed at 90%. The first principal component(Z,) as a ‘'size factor” showed

high correlation with growth factors except eye-height diameter(xs). The second principal component
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(Z,) as a “‘shape factor” showed high correlation only with x5.

3. The bamboo culm, and the latent phenomenon between their growth factors could be determined by two

common factors showing high communality(94.16%). The ten growth factors can be grouped into two

attribute factors: quantity and quality.

4. The bamboo culms can be classified into five types: total, volume, shape-quality, inferior and middle.

Key words: bamboo culm analysis; canonical correlation, principal component, common factors: Phyllosta-

chys bambusoides.
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Table 1. Simple correlation coefficients of the variate combinations.

Xs X3 Xa Xs X6 X7 Xs Xo X1o0

Xy 0.89833 0.95813 0.81207 0.56175 0.94285 0.94703 0.94140 0.95167 0.97248
X, 0.84989 0.80794 0.55803 0.85441 0.85501 0.87489 0.87580 0.90028
X3 0.65952 0.43314 0.93412 0.93405 0.93874 0.93955 0.95587
Xa 0.84888 0.73215 0.74251 0.71371 0.74222 0.76515
Xs 0.54295 0.55358 0.48260 0.51843 0.53728
Xe 0.99961 0.97445 0.97827 0.98470
X4 097408 0.97929 0.98574
Xsg 0.99600 0.99119

0.99409
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Table 4. Initial factor loading matrix.

Variate Factor loading Communality
(xj) Factor f Factor fy (hjz)
Xy 0.97892 --0.03538 0.95954
X2 0.91368 0.05266 0.83759
x3 1+ 0.94112 -0.22497 0.93632
X4 } 0.82850 0.51548 0.95213
x5 L 0.61647 0.66861 0.82707
X¢ | 0.97763 -0.11972 0.97010
X7 0.98014 -0.10553 0.97180
Xg 0.97357 -0.17956 U.¥8U0Y
Xg 0.98160 -0.13646 0.98216
X0 099320 ~0.11254 0.99912




BEABEIE 76(4) EE 794,

HFRRNE K2 i
Ao BES el H + g

uteha $lell A Fsl
FAfFTH o 3L
= JRetke] A

ElEst 2 Wk ko] mEsss migss B3t
of (EEgRfme]) [iEe] AEH o Table 4 2] %]
LR FEATHA-S BAREE 2] 58 (principle of sim-
ple strncture) & WEAl L + U5 @ B R
WS EEst A 3 T J5E HAEE (orth-
ogonal rotation)?| varimax #eol &3+ K F&he)
HE(CWime R =282 E®)2 MiTstd Ta
ble 5ol 41 2F o] Bl KT ARITH (rotated

o]l
e Sy

factor loading matrix) & #@Eslgdch W AE
REol WA S WM R A7 T2

KOS TR (Table 508 WS o8 Ha@RT-o
Fortadal mebe] MGRE BRI Fig. 1o =tel %
RERF b WIER T (Factor £1% Factor £,*) ¢F
o BT Ao, ATkt PR ATy
A el Aol el MU WHd J-d4 KRE
Hfob LR Fobe] BHRNSER S 44 atHsia v
o EEAA debd T2 gleh

Table 5 ¢t Fig.1ol4 % 1 AF (Factor f*) -

Wean iR B (s ) 2 RIS (2 ) BRAAEE Hfh
gLl kM et W e BBES 2 K
m, Wk A Be] g A B
Bito] gl Zles vebdonsd, R @ &K
fie] HifdE o 2R ()2 0 Fgt 8RS RERT
sh e BHS MEHTFIE EEY & %
oozl 1R RY 20 B Lk, BX
B wrmERY ATZA, ok 8560% @&
Table 5. Rotated factor loading matrix.
Variate Factor loading Communality

(ij Factor £ Factor f; (hjz)

Xy 0.87833 0.43367 0.95954

X3 0.77911 0.48018 0.83759

X3 0.93509 0.24887 0.93632

X4 0.48439 0.84705 095213

X5 0.22508 0.88114 0.82707

Xg 0.91725 0.35883 0.97010

X7 0.91271 0.37251 0.97180

Xg 0.94209 0.30424 0.98009

Xg 0.92868 0.34599 0.98216

X10 0.92754 | _0.37254 0.99912
Eingen value 8.559S§ 0.8564 9.4159
P.v.(%) 85.595 8.564
Ap.v. (%) 85.595 94.159
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Fig. 1. Unrotated and rotated factor structure.
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Table 6. Common factor score.

Nommon Common factor score
_ factor
Sample No. Factor fJf Factor f;
1 -0.93177 -0.24318
2 -0.60384 -0.83576
3 -1.44128 ~-0.10487
4 -0.73023 —1.80650
5 —0.65158 -0.86750
6 -1.08242 0.37900
7 -0.81271 ~0.34862
8 —1.25471 0.41870
9 -0.46249 0.15123
10 -0.77081 1.69845
i1 —0.74607 0.62642
12 ~(0.66944 0.63847
13 0.13175 -0.23154
14 0.63345 —0.75985
15 -0.49939 2.04417
16 2.20754 0.64630
17 0.97527 -0.97999
18 1.08608 -0.31756
19 0.81576 1.02510
20 0.87785 0.27499
21 1.37225 —0.34526
22 1.46301 ~0.27124
23 1.86654 0.22240
24 1.22724 0.98641
Mean value 0.00000 0.00000
Standard 1.00000 1.00000
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Fig_ 2. Structure of cammnn factor score.
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