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ABSTRACT

The effect of relations parameters on the declination gradient of trees was studied in natural forest of
Quercus variabilis, Quercus x grosseserrata, Quercus aliena, and Quercus dentata grown at various slope gradient.
The declination gradients of trees were effected by the species, slope gradient, and direction of slope, but not
effected by density and height in all species. The species shows a superior factor effecting declination gradient
of trees compared with other relations parameters, and next effective factor was slope gradient. Especially in

all of slope gradient, the declination gradient of Quercus x grossesserrata was highest.

Key words: structure analysis; vertical growth,; natural oak forests.
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The measurement of declination gradient
of tree on the slope. A is the compass
attached pole ; B is the weight : C is the
pole ; a is the slope gradient.

Fig 1.

lale 2 WFE B Rstd RERRY 4 &
%S NEC PC—8001 M1l personal compu-

of oj3) At Aol AEE AT
BERZ o 10084 4 378 2°lch

BR U ER

1. SIEARERL SIRASERI MR

HEMEF B & BE BAVRMEME, B/OIK
MRIEE, PYUAKESE, 1z IKMEEESY 727
of W& HmiH &-E Table 201 JEbch dibde
B HEMEEES Az wel BHTAREREZT A
Ae 4% Udetged, §3 E4uelA WA
A vebgm G el e Ao —Ed dE Y
ety ch BT KARES e FAaUSI A E
I FEuE, AR, 9y 52 A9 bl
HEEES JEt ok SRR B/ e 0~13°
7Zhaloled HH s E€X @v Ax LY UERET
AH¥ 0] Rag BAUT, AouE, HuE &
o BRI AAAM TAMAIES RESEc #
EHES T 40°d W 40°des ame] B TR
#EE 28°4ch Table 2914 34T BAYV
AEHEE SEHEME 40° 2DEd @ 67 ol

am e PHUAERES 317°24 2 e U
Bov adtel Rl Ae Hdaxch
W& & JErRoh = HEMEES 25° LITY
W FFus, s, darute] yoRERE
0—10° #@@Eatel 1% ¥ AMERExS Y
Wed 4t BHdUFE 11~20°9 UAKEHS
e WF-o KBS HEC] S gk meby
AU vl G MmlasiEel Aol 4t
A Z1goAlE BHHS ZEe #EY-E ¢ 5 Yk

ol HE EHWEZ thE E MR £ Fmoe

4SEY o

MHEl F&kste) ffE, wah, TR e BHEKE
ol % Uy AAG BRNE, 5o @F4ER
& # W 270 1 EelA s HHe U
d-gofl detA Zigokn ¥ = drk E§ 24uR

o

A9t 30° VLol UAMAEES ZE vkol %
300 Pk we REMstel A 21~30°2 W
*Mﬁ% WERU S ABABEIE O] 35~52%2 shal
garch zelu 2w, e
EGREE 7 30° LLEY o Ux@iRsh 30° 2L 7]
oA E WL A9 e gk

U & wHES RIEMAES CAME e B
A8 Fig. 290 JEHWCE Fig. 2914 v RUEHES

FEue,

40r1 r
r Q. dentata r
30F -

Q. vanabilis

20+ AT

10 =

- * .
0 S SRS S A SN PR TS SR L S

50r Q. x gmsseserrata' P

Q. aliena

Declination gradient of tree (°)
T
T

10 20 30 4010 20 30 40
Slope gradient (*)

Fig. 2. The declination gradient of tree versus
the slope gradient



WERHEEE T1H.

19854 12 A 53

Table 2. The declination gradient of tree in various slope gradients

. Slope Dedination gradient of tree
Species gradi-

ent Mean Maxi- Mini- 0-10° 11—20" 21—-30" 31—40° 41—-50° 50° <

) ) mumC)mum) (%) (%) (%) (%) (%) (%)

<25 16 16 1 75.0 25.0 0 0 0 0

26—30 93 21 0 56.5 42.4 1.1 0 0 0

Q. variabilis 31-35 114 23 1 45.9 487 5.4 0 0 0
36—-40 149 35 4 18.6 628 163 23 0 0

40<C 16.1 44 4 25.0 58.4 8.3 0 8.3 0

<25 15.6 44 3 26.3 52.6 158 0 5.3 0

26—-30 188 45 1 117 506 27.1 94 1.2 0

@. grosseserrata 31—-35 244 45 8 6.0 22.4 522 16.4 3.0 0
36—-40 287 58 3 0.7 1.0 493 308 7.5 0.7

40< 31.7 67 13 0 1.9 356 356 119 5.0

<25 6.0 10 3 100 0 0 0 0 0

26—-30 81 27 1 68.4 29.0 2.6 0 0 0

Q. aliena 31-35 110 35 1 51.5 409 6.1 15 0 0
36—40 127 31 2 438 43.8 11.0 1.4 0 0

40<C 12.2 28 3 46.0 405 135 0 0 0

<25 10.8 25 0 55.2 41.4 3.4 0 0 0

26—30 123 27 0 42.0 44.0 140 0 0 0

Q. dentata 31-35 123 27 3 37.0 55.6 7.4 0 0 0
36—-40 157 39 2 40.6 40.6 6.3 125 0 0

40 12.3 18 9 50.0 50.0 0 0 0 0
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Table 3. Inner cormlation coefficient for decli-
nation gradient (Y) of tree

X1 06664
X2 0.3843*
X3 0.05€5
X4 00103
X5 0.2345%

Multiple correlation coefficient 0.7555%*

Partial correlation coefficient

**is the 1% level significant
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