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Comparative Anatomy of Vascular Cambium and Its
Derivative Tissues in Decapitated Populus euramericana
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(Department of Biology, Chonju Woosuk Universily, Chonju and
*Department of Biology, Chonbuk National University, Chonju)

ABSTRACT

The size variation of the cambial initials and their derivatives, in relation to the increase of
girth, in the intact and decapitated stem of Populus ewramericana was anatomically studied. In
the typical nonstoried cambium of P. euramericana, the cell size of fusiform initials, vessel member,
and sieve tube member were gradually increased and thus it reached a maximal state. In the
intact plants, the size of the cambial initials and their derivatives was larger than in the decapitated
ones. On the other hand, the frequency of anticlinal division of the cambial cells, the rate of
the elongation and loss of the daughter initials in the intact plants was higher than in the decapita-
ted ones. The cambium of the intact plants had higher ray compared with that of the decapitated
ones. It was interpreted that these results were caused by the decapitation, which could block
the supply of certain substances for cell growth such as hormones and metabolites.
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Fig. 1. Diagram showing the {requency of the anticlinal
division of cambial initials at the differential girth-increa-
sing stages in the intact and decapitated stem axis of
FPopulus euramericana. R, ray.
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Fig. 2. Diagram showing the length of the fusiform ini-
tials (@) and the frequency of the anticlinal division (A)
of cambial initials at the differential girth-increasing sta-
ges in the intact and decapitated stem axis of Populus
euramericand.
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Fig. 3. Diagram showing the length of tapering end and
the rate of loss ol the fusiform initials at the differential
girth-increasing stages in the intact (—) and decapitated
(---+) Populus euramericana.
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end (B) and of the side (C) of fusiform initials in the cambium of Populus ewramericana. > 100.
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Table 1. The size variation of the cambial initials in relation to the growing girth of the decapitated and normal

Populus euramericana

Fusiform initials (um)

Ray initials (No. of cell)

Circumference (cm)

Length Diameter Tapering end Height Width

1 NP 2792+ 272 152+18 91.0+ 10.9 99+ 18 1.0x0
4 NP 43721 376 214+ 2.1 1439+ 17.7 123+ 1.1 1.0£0
8 NP 502.7t 40.5 222+20 160.0+ 14.9 128x 19 1.0x0
20 NP 640.0+ 46.4 26.1+2.2 185.5+ 20.7 144+ 2.0 1.0+ 0
40 DP 411.3£ 404 191+ 2.1 85.7+ 129 B7+14 1.0+t 0
NP 7011+ 704 261 2.1 190.5% 37.5 13.2x 2.0 1.0 0

60 DP 465.6x 24.7 19.6+ 1.7 925+ 11.1 10,1+ 19 1.0 0
NP 727.1£ 804 323141 196.5+ 202 127+ 2.1 1.0+ 0

80 DP 479.8+ 25.7 214t 25 96.6+ 124 10.3£ 32 1.0x0
NP 736.9+ 86.6 30.7£29 196.3% 20.9 13.3::3.2 1.0x0

100 DP 485.7% 309 247+ 2.5 101.3= 12.7 114+ 24 1.0£0
NP 737.0+64.4 305+ 34 1978+ 216 128+ 2.6 1.0+ 0

DP, decapitated plant; NP, normal plant.

Table 2. The size variation of vessel member and xylem
ray in relation to the growing girth of the decapitated
and normal P. ewramericana

Table 3. The size variation of sieve tube member and
phloem ray in relation to the growing girth of the decapi-
tated and normal P euramericana

Circumference  vessel member (um)  Ray (No. of cell) Circumference S1evc tube member (um) Ray (No ol cell)
(cm) Length Diameter  Height Width (cm) Length Diameter Height Width
1 NP 2954+ 234 453+ 48 139+21 1.0+0 1 NP 2922+281 150+23 141+29 1.0+0
NP 4244+ 701 5344127 151420 1.0x0 NP  4218+465 255429 166424 1.0+0
8 NP 4989% 50.7 587112 17.7+21 100 8 NP 4937+£363 26.7+35 18.0%37 100
20 NP 6262+ 602 660+144 178+28 1040 20 NP 6268+644 294+34 167+32 10+£0
40 DP 4557% 299 380+ 52 85%£23 10+0 40 DP 41044238 252121 79112 1.0+02
NP 710.1£1264 76.1+144 17.1£31 1.0+0 NP 7033625 302+38 18.1+33 1.0%0
60 DP 467.8% 413 407+ 85 102127 100 60 DP 46781421 276136 9.9+30 1.0+02
NP 74891 129.7 853+19.7 176£33 100 NP 6993594 304x32 193+24 1.0+0
80 DP 4789% 479 437x 52 101£32 100 80 DP  4674%477 277125 106+25 1.0+02
NP 7268% 1152 826+ 186 169+38 1.0*+0 NP 7043+556 296+45 189+26 1.0+0
100 DP 490.7% 404 541+ 59 114+23 100 100 DP  4796+385 29429 115£30 1.0+02
NP 740.5% 989 8264174 172+35 1.0£0 NP  6948+649 205+43 17.0£32 10+0

DP, decapitated plant; NP, normal plant.
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