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Anatomical Studies of Major Tree Barks Grown in Korea

fi. Anatomy of Quercus Barks

Lee Hwa Hyvoung and Lee Phil Woo

Abstract

A bark comprises about 10 to 20 percents of a typical log by volume, and is generally considered as an
unwanted residue rather than a potentially valuable resources. Az the world has been confronted with
decreasing forest resources, natural resources pressure dictate that a bark should be a raw material instead
of a waste,

The utilization of the largely wasted bark of genus Quercus grown in Korea can be enhanced by learning
its anatomical structure and properties.

In this paper, bark characteristics of Quercus grown in Korea are desciribed.

In bark anatomy, general features such as color of rhytidome. exfoliating form. color of periderm,
arrangement of periderm, and thickness of the inner and outer hark, etc., are discussed. Studies on the
microscopic structure include sieve tube, companion cell, parenchyma, pholem fiber, rav, periderm{pheli-
oderm, phelloogen, pheliem), sclereid, and crystal, etc.

The results may be summarized as {ollows:

1. In general characteristics of rhytidomes, exfoliating is not easy and sclereids are distint 1o the naked
eve, Inner bark is thicker than that of outer bark except in case of Q. varishilis,

2. It is not clear to distinguish between phelloderm and phellogen in Quercus bark. The phellem is
developed conspicuously in Q. variabilis but that of Q. accutissima is composed of thinwalled phellem and
thickwalled stone cell.

2, Quercus Bark has sieve tube, companion cell, phloem fiber and sclereid. Sclereids of Quercus bark
are the most distinguished characteristics comparing with pinus and populus, The volume percent of

sclereids are higher than that of fiber.
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4. Rays are 1~3 seriate, and multiseriate ranging with from 15 to 20.

5. Parenchyma cell contains two types, polygonal and druses crystal.
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Table, 1 Size of trees examined

Species DBH{em) Remark
Quercus_variabilis B1. 32~42 -
Q. _aliena Bl ”
Q. _serrata  Thunb. ” e
Q  acutissima Carr. “ 55(age>
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Table, 2 Measuremrents and Counts of Cell Types i

Cells Material Messurements
Sive tube Miaceration Length, Diameter{Width), Thickness 100
Pholem fiber ” 7 " " 100
Axial prenchyma Maceratation Length, Width 100
Ray R.T. Section ” 100
Phelloderm C.R.T. Section # 100
Phellem 17" 7 100
Phellogen ” 1 10G
Crystal R.T. Section Diameter 100
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Table 3. Macroscopic features of Quercus
1 FP A - -
e o Color . Thickness at Charauerx:tmx Arrangements
Species Surface of peridern pholem breast height of rhvtidome of )er:dorm
rhytidome Inner B. Outer B. S e
Quercus vaeriacilies Bl, greyish vellowish light 0.65-0.85 0.4-0.7 4 1. hard o
brown brown vellowish 1.2-2.4 exfolisting %
brown ===
: . 4. 3 T
Quercus aliena Bl dark vellowish reddish 0.6-0.8  0.3-0.5 2. hard seperating
brown brown brown inner and outer —ep——TZT
bark zones e S
Quercus serrata Thunb. dark vellowish reddish 0.50.75 0.35°0.6 3, sclereids P
browr  brown brown distinct to %
naked eve S
Co N . ~ . e T TN
Quercus acutissima Carr. dark yellowish 0.65-0.85 0.4-0.7 4. different /;:_,_f_::,"_’;_.z
brown brown fissures =

Table 4, Dimensions of sieve tube elemenis and fiber

Species Diﬁmeter Cum) Th'ickness fumy . Length {mm, \
ange Mean Range Mean Range Mean SD
Quercus variabilies Bl.  S: 40-50 49. 6 2.2-8 2.3 0.61-0.38 0.48 0.01
F: 20-25 23.8 7.5-10 9.4 1.41-0.88 1,17 0. 126
Quercus alrena Bl S: 30-50 47.4 2.2 2.2 0.54-0.41 0.47 0. 008
F 20-25 21.8 7.5-10 8.2 0.92-1.48 1.17 0.122
Quercus serrate Thunb. S 30-50 33 2.2 2.2 0. 4-0.54 0.47 0.01
F: 15-25 21.6 10-5 85 0.85-1.17 0.86 0. 14
Quercus acutissima Carr. S 50-60 53.1 2.2 2 0,68-0,48 0. 59 0.01
F: 15-20 21.5 5-12.5 3.8 (.831.65 1.2 0.155
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Table 5. Volume percentage of periderm and old pholem in rhytidome

Periderm Old phloem

Number of ceils

Species (%) (%) phelloderm phellogen pheilem
100 . (the last
Quercus variabilis Bl (25 75) formed 3 1 12-40
periderm)
Quercus «liena BlL 28 72 3-4 1 17-20
Quercus serrata Thunb. 26 74 3 1 &-10
Quercus gcutissima Carr, 25 75 1 1 Srtone cell 2-5

Thinwalled cell 6-8
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