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Effective Utilization of Hemp Fiber for Pulp and
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—Morphological Characteristics of Hemp Fiber—
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ABSTRACT

Morphological characteristics of hemp fiber were investigated using a light microscope in order to pro-
vide fundamental data for the use of hemp as a papermaking law material. Phloem of hemp is composed
of cortical parenchyma cells and bast fiber with thick walls while xylem is composed of vessel, wood
fiber and ray parenchyma cells. Also there are solitary pore and radial pore multiple which exist in diffuse
porous pattern. Ray cells consist of uniseriate rays and thin walled ray parenchyma cells. Wood fibers
are composed of three types: a large diameter fiber with longer length; a large diameter fiber with shorter
length; a small diameter fiber with medium length. Vessel elements are composed of: a medium length
one; a longer length one; the one whose both end walls have ligules or tails. Parenchyma cells in xylem
and pit parenchyma cells have completely different size and shape. For bast fiber, the average length is
about 4.4 mm and the width is about 30.5 m; for vessel element, 600.0 ym in length and 493.6 ¢m in width;
for wood fiber, 1000 m and 38.9 ym; for parenchyma cell, 50 ¢m and 26.4 ym.
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A : Bast fiber, B : Wood fiber, C, F : Parenchyma cell, D, E : Vessel
Fig. 1. Light microscope photographs of the cross section of hemp.

Fig. 3. Bast fiber in phloem of hemp.

a : Wood fiber, b : Vessel, ¢ : Parenchyma cell

Fig. 2. Light microscope photographs of tangential(A)
and radical section(B) in hemp.



B AAG AREA A G 0§l B AT 11

Table 1. Width and length of cells in hemp
Cell Width(m) Length(zm)
Bast fiber 30.5(25.6-36.2)  4420(3100-6000)
Wood fiber ~ 38.9(19.2-43.0)  1000(500-2000)
Vessel 493.6(100.0-632.3) 600.0(150.0-700.7)
A B C

Parenchyma cell ~ 26.4(20.2-40.5) 50(30-100)

Fig. 4. Wood fiber in xylem of hemp.

B G

Fig. 5. Vessel in xylem of hemp.

A B

Fig. 6. Parenchyma cells in xylem of hemp.
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