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Structural Changes in the Vascular Cambium and Secondary
Xylem Elements in the Stem of Alnus Hirsuta (S,,.,) Rupr.
in Relation to the Girth of Tree.
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Chanbule National University, Chonji)

ABSTRACT

The structural changes in the vascular cambium and secondary xylem Alnus hirsuta
(Spacw) Rupr. have been investigated in relation to the girth of the tree. The fusiform in-
itials gain a gradual size increase and later remain more or less constant in their length and
width. The width of the ray initials remain constant but their heights gradually increase
before becoming almost constant. Xylem elements undergo considerable changes in their
dimension with the growing girth of the tree and their trends of structural changes are the
same as those of cambium.
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Fig. 1. Photomicrographs showing the cambial cells and its
derivatives of Alnus hirsute. A: nonstratified cambium.
» 120. B: diffuse porous woods x 60. C: nonstratitied wood.
x 60. 1) homocellular ray in radial view. x 60. E: the typical
scalariform perforation plate of vessel member. x 330, F;
the alternate pitting pattern of side wall of vessel member.
x 330,
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Table 1. Changes in the size of [usiform initials, vessel member, and fiber of Alnus hirsuiq in relation to the circum-

ference of tree

Circumference Fusiform initials (m) Vesscl members (um) Fiber (um)
(cm) Length Width l.ength Width Length Width
1 373.6+70.4 18.6+2.7 3909+ 86.2 36.3+ 5.9 6872+ 89.8 142415
4 446.9+69.0 212423 476.2+ 64.0 124+ 6.4 749.3+ 90.5 14.86+2.9
8 532.7+63.5 21.0£2.6 a9+ 747 4574 7.1 8464+ 974 154+25
20 585.1+75.6 26.0+£3.2 8.4+ 895 52.1x 6.7 828.1¢ 95.0 15.5+3.2
40 636.3+82.2 25.6+3.8 667.0+128.9 61.0+10.2 1,011.3+128.8 16.8+2.5
60 721.9+92.0 27.6+3.3 731.3+110.2 746+ 9.5 1,022.04 125.1 17.7+3.3
80 719.9+80.5 263+34 725.2+148.8 76.8+10.8 1,117.4 £ 131.9 17.0£3.6
100 720.1+89.5 279+ 3.5 738.6+137.8 77.2+13.6 174 £3.6

1,117.1 £ 150.6
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Fig. 2. Variation in the length of fusiform initials and vessel
member in relation to the circumference of tree.

Table 2. Dimemsional variation of ray initials and ray of
Alnus hirsuta in relation to the circumference of tree

Circumference Ray initials Ray
(cm) Height  Width  Height  Width
1 9.7+2.1 1.0+0 11.8+2.1 1.1£0.2
1 126+3.2 1.1+0 134+2.3 1.2+0.3
8 119424 1.0+0 13.5+55 1.1+0.3
20 121419 1.0+0 16.6+3.6 1.1+0.3
40 135+£2.3 1.0+0 145+29 1.1+0.3
60 13.7+2.7 1.1+0.2 181+79 1.1+0.3
80 136+2.2 1.140.3 188+7.5 1.1+0.3
100 135433 1.1+03 189+7.3 1.1 +() 3

fEe] Aeole lom #Mvel 687.2umo=XE Ed}
Ehndol vkl Azl #@insle] 80cm @b 100 cm Fzel A
£& 11174 ym 3 11171 gmoll ol2&ich, =3 o]
ERS 1om §Mire] 14.2 pm o4l Eigro 2 Hnsied 60
cm Efrell A 17.7 gmell o|2 1w o fole —EdtA #
#rE]9lv} (Table 1),

T AEHEGRAERRS] Eolis lom BREe] 9.7 4
£ Alzke R @pgRye 2 HEfnsted 60cm EMelAw 137
#iRel ol2A a2 Llggell= dldH oz —EslA M

Han & Soh: Structural Changes in the Vascular Cambium and Seconding Xylem 155

=20

8 Ay ===
(&) "ﬂ"——-d -~

Y

o —— ] Fymm—— | .
O‘ /—':-_-""I-—v—“./

= |Of o o

% s—e ray initials

g o--o rays

€I

1 1 1 1 1 [ 1 1

I 4 8 20 40 60 80 100
Circumference (Cm)

Fig. 3. Variation in the height of ray initials and rays in rela-

tion to the circumierence of tree.
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Fig. 4. Variation in the number of ray per unit square in rela-
tion to the circumference of tree.
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