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Structure of Opposite Wood in Angiosperms( )"}
— Structure of Opposite Woods in the Inclined Stem of Mature Woods—

Sang Jin Park®?- Byung Soo Park®2-Won Taek Soh"?

SUMMARY

To study the structure of opposite wood in the angiosperms, samples were cut {rom stems and
branchs of 10 spcies growing in Korea.

The opposite side was defined as being along a line passing from the most wide annual ring
of the tension wood on the upper side to the pith and extrapolated through the opposite side.
lateral sides being on the right and left of this line.

The stem woods growing almost horizontally were surveyed the structural features of the
well-developed opposite wood for the tension wood. In the annual-ring of the well-developed
opposite woods. an investigation was made on how the dimension of elements, microfibril
angles. and cell wall layers change from tension side to opposite side.

The structural characteristics of opposite wood in hardwoods realized in this study are as
follows:

1. The vessel diameters increased continuously to ward the opposite side in which the values
were maximum. The vessel length also increased toward opposite side, but the rates of
increase were smaller than those in the vessel diameters.

2. The wood fiber length were decreased from tension toward opposite side, but the rates of
decrement were flactuated within the sampled species.

3. The microfibril angles had the minimum values on the tension side. then increased steeply
toward the opposite side in which the values maximum.

4. In the percentage of elements the vessel elements increased continously at a relative rate

from the tension to opposite side, whereas the values of the wood fibers were lower in the
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opposite than the tension side, but the variation patterns of rays were not seem distinctly.

5. The component layers of the wood fiber in the opposite woods were very similar to the

lateral woods.
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Table 1. List of species investigated.

1 *2 '3 *4

Species Diameters Ages Height Angles Accentricity
(cm) (vears) {cm) *y proportion
Betula . = X
) 20 36 275 75 9.6

davuri ca L

Alnus

. . 21 28 100 60 124
Japonica

Quercus . _

26 40 290 75 11.0
serrata . . _ —
Prunus

. 25 s} 187 55 12.4
sargenii .
Acer

22 34 155 60 15.5

pal matum

*1: Diameters of the measured disks.
*2: Years of the measured disks.
*3: The height of measured disks from the ground level.

*4: The angles for gravity direction.
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Peripheral vanations of pore diameters in the
stem woods

4 —a Quercus serrate

Betul a costata i
) bt Prunus sargentii

o------8 Alnus japonica
%—-—X Acer palmatum
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Fig 3. Peripheral variations of vessel length in the stem

woods Note: Symbols are the same as in fig 2.
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Fig 4. Peripheral variations of wood-fiber length in the

stem woods Note: Symbols are the same as in fig 2.

g2 #IFY AFEN =H8sbe] HolE
opposited, <1FSEHA, SLNEE FHFUE

ZAbS A Folrt,
B39 H7HL opposited 7t G HE 2
A, WY o8 zropxth. opposite
BFAES YA I FAA G
A a8y 3 dFsEAE B
2ol 2FUFAME Jad #F3H T
pol 7} F&si} Ve ZAMFFAME 2
ol 7} 3] Ay, A9 EHALHOE
&7} opposited vt FA] o]
#o} opposited 9} FHWA ] ol AL
gt

oE,Ef
3

= r::}‘
o
Lo

T

L

o aft g o i

o

opposite
FIe ZAE 4

4733 ol
2 9t



Sl gt AI7EA2E 19899 6 ¥

sl .

54 ol 173% opposite 7} A3 Z¢A,
: O

4.2 microfibril {8515

Ay 4o 2asA Fadh 24 LRSE 4 2AF e e AE Al
7he] ztolE 2—5% WYl st M7 A M microfibril dAbzbe] #E& VERR AT
Aol AR wE wEe =3 Jrh 54 of = FFo ol Mt microfibril FAFZHE
7ol #Are @el opposied 7t AL F WFEHANN ALAS WERAIL opposite
Wl olRsdge] wom yojRoh Iy S8 It wnH gdstn FHsA Fot
A 7he] Fol= M, B3| Zubhje} QlA-gH gteh. opposite Fol HirA b vebl e ¥
Azke] Aol 2t} (Table 2.3). A& A9 A 6,7,8 59 opposited] 2] g 94 A
Ollinmaa(1959)%t°: opposite®] Foll A2l 5 24 vlad Waay, B4l A microfibril 72
Mool Folxcotn s ow Wardropll? AbZE2l opposite®, g EA, SgEz I
64) 52 A2} opposited Tholl EA1 72 Hake KW opposited], &, A &g
olo] ME L Ao givka Rasty vk & & wog gasie] 2k A zte] Aol W et
T Arpe Aabel B AAs dor o (crgls) FHFA S microfibril ZAHHE 2R
whA o g BAS A A Aol A daA Wil H o] g dgtate] Huel wlawe
omz A Ao] oppositeZ 0.2 F7hgel e ol# -1}, Arganbright(1968},  Cano-Capri{19
Zol¥ opposited FoZ HaF ez A7 745, Cotel19691Gll ofstl eldgeldel G2
7. foglide] gl Ao g dEre sl
Dppositelﬂ o MEAF olpe AR Q g el sl G Thrhe e g S e
bg-elale] ol Folete 1A AT} WA microfibril AF2b2 of 7t Zp7kgelehis He
oﬂ o8 dlBEol WA A7l starved wood FEae vk 39 opposite W FHol A AT
(InFg 1973, Saiki 1980) 4o H}Ho o Hazje}l wWaryo] yeEbtbe: 33 mucrofibril
g son A4Ech AdAel BeE 9 el Suan g w8
Agret ABZe) Favt ArHon AT R R L L
Azro] ¢ ow, A B ARFHe] 4 rk(1984, 1983, 1986¢)2] microlibril :’3 "PZ}S?J
s oHaE e dBwAE 21 uled Aad T AsrAtel A W SEs e
oDDusxtelHL AsFEo| i o Ad dES 23l 2) oppositedoll dlsteds BE gl atel
i 92lcH Timell 1973a. b, Park 1986¢). RN EER A I e e %—}t},
eiedt e gaa A wes Qe 1 microfibril AAPzYe] ol 2L B HAS
gty B o] Man, o3 #ae IS Aol g AT ke W s el e (Pa
g waeel W HEaest e %t Ae rk 1985, 1986¢1, opposited 2] 9i&#0] H2
el st 2o A ZhE o Isebrands 1972, gl A e Ax st o, el o
Kaeiser 1955, 1965, Koch 19681, whebM &9 Gl At labg el ol Eau] &b 9l g5 e
pael AEAG Mgl doA ghAE Ax  Hedmel wAgiol azwel viw A o skal
atel A g e Aog Begla A gvh. o)zl @l el Mz opposite 2 mi-
e {7 Onaka 1949, Sinnott 1952} A crofibril 4 AFzhe] <l %%‘91 ﬁ’ft)ﬁ.ﬂf—i? AR "
Aol made] Qonz MEAGel HiHY el b AR &g whxlery A zbElct

Aot werh {(Table 4}



FMAHED - Kb F<F - #RITR | RHZEM Oppositet]

of Wit (1)~ iR 8 WHRHM I8 2] Oppositet Fil —

Table 2. The average value of the pore diameter and vessel length in measured disks.

Unit

: Dia {diameter, #m),

VI (vessel length, mm)

Opposite wood

Tension wood

Leteral wood

Species -
pecies Dia VI Dia Dia V1
Betula o

94.7 1.10 83.0 1.03 89.0 1.10
davurica )
Alnus
R . 58.7 0.66 53.7 061 54.5 0.65
japonicea
Quercus )

206.3 0.50 183.3 0.44 199.3 (.48
serrata
Prunus )

.. 480 0.54 430 044 453 052
sargentii L
Acer

450 0.25 39.3 0.23 42.4 0.24
palmalum

Table 5. The average values of the wood-fiber diameters and length in the measured disks.

Unit © Dia (diameter, #m}, VI (vessel length, mm)
L Oposite wood Tension wood Lateral wood
Species - e —— - - —
Dia Wil Dia Wil Dia Wil
Betula y ,
. 240 1.68 223 1.73 23 .4 1.73
davurica -
Alnus
. . 29.0 0.74 25.6 0.86 272 0.83
Japonica
Quercus , R )
22.0 0.80 21.0 0.85 205 0.84
serrata
Prunus ) o
- 227 0.83 217 0.86 225 0.85
sergentii e
Acer ) X )
18.0 0.46 16.7 0.47 17.5 0.48
pal matum N
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Fig 5. Peripheral variations of the microfibril angles

Note: Symbols are the same as in fig 2
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Table 4. The average values of the microfibril angle in the measured disks. unit
Betula Alnus Quercus Prunus Acer
davurica japonica serrata sargentii palmatum

Opposite

ppe 8.8 204 216 856 246
wood } ,
Tension . .
58 139 13.2 4.1 19.2
wood ) - )
Lateral
7.1 17.0 173 6.2 215
wood ) ) - e
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Table 5. The average values of the vessel, the ray and wood fiber percentage in the measured disks.
i Opposite wood Tension wood Lateral wood
Species -
A R F Vv R F v R F
Betula .
. 19.0 14.7 66.3 133 13.0 73.7 18.9 155 656
davurica -
Alnus )
. . 33.3 147 52.0 167 14.3 69.0 27.8 16.2 56.0
Japonica
Quercus .
19.0 8.3 727 130 9.7 77.3 16.0 10.5 735
serrata
Prunus
.. 397 18.0 423 337 15.3 510 37.0 17.3 457
sargenttl
Acer )
11.7 17.3 71.0 7.3 184 74.3 9.3 17.9 72.8
palmatum
Note: V: Vessel, R: Ray, F: Wood fiber
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