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Differentiation of Reaction Tissues in the First Internode of
Acer saccharinum L. Seedling Positioned Horizontally

Kang, Kyung Duck and Woong Young Soh
(Department of Biology, Chonbuk National University, Chonju)

ABSTRACT

In order to elucidate the formation of reaction tissues during the transition from primary to

secondary growth, the developmental anatomy was conducted in the first internode of Acer saccha-
rinum seedling in horizontal position. During the transition from primary to secondary growth,
tension wood(gelatinous fiber) was gradually developed on the upper side only. And the tension
wood formation in the upper side of the horizontal first internode proceeds acropetally from base
to apical portion. Some of the anatomical features of tension wood start to be in the primary
vascular tissue and a typical tension wood show during the secondary growth. Therefore, the
procambium seems to respond to the gravity as well as vascular cambjum. For this reason, both
procambium and vascular cambium has to regard as the same meristem. On the other hand, the
upper side vessels were longer than those of the lower side in the horizontal first internode.
The lateral-wall pitting of vessel elements, however, showed no differences between upper and
lower sides which have alternate type. The width and height of ray on the upper side of horizontal

first internode was larger as compared with the lower side.
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Fig. 1. Vransverse section of the 1st internode of Acer
saccharinum. Bar=75um. p, phloem; pc, procambium;
px, primary xylem.

Figs. 2-B. Transverse sections of the horizontal 1st inte-
rnode at the completion of primary growth of A. sacchari-
num. Bars=50 ym. Figs. 2 and 3. Upper sides of the
vertical and bent portions. Figs. 4 and 5. Upper and lower
sides of horizontal portion. Note the xylem fibers sho-
wing the development of G (gelatinous)-fibers (arrows
in Figs. 3 and 4). Vessels in upper side (Figd4) are redu-
ced i1 both number and size. p, phloem; pe, procambium.
Fig. 6. Transverse section of the coincident side with
horizontal portion of the 1st internode at the completion
of primary growth of A. saccharinum under normal con-
dition. Bars=>50 pm. p, phloem; pc, procambium.
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Figs. 7-10. Transverse sections of the upper and lower
sides of the horizontal lst internode at the initiation of
secondary growth of A. saccharinum. Bars=>50 um. Figs.
7 and & Upper and lower sides of the vertical portion.
Showing the development of G-fibers in upper side of
the vertical portion (Fig. 7, arrows). Figs. 9 and 10. Upper
sides of the bent and horizontal portions. Arrows indicate
distribution of xylem G-fibers. vc, vascular cambium; 2x,
secondary xylem.
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Figs. 11-14. Transverse sections of the upper and lower
sides of the horizontal lst internode at the completion
of secondary growth of A saccharinum. Bars=50 pm.
Figs. 11 and 12. Vertical portion. Figs. 13 and 14. Bent
portion. Vessels in upper sides (Figs. 11 and 13) are re-
duced in both number and size. Arrows indicate distribu-
tion of xylem G-fibers.
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Figs. 15-18. Transverse sections of the horizontal por-
tion of the lst internode at the completion of secondary
growth of A. saccharinum. Bars=75 pm (Figs. 15 and 16).
50 pm (Figs. 17 and 18). Figs. 15 and 17. Upper sides.
Figs. 16 and 18. Lower sides. Arrows indicate distribution
of xylem G-fibers. ve, vascular cambium.
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Table 1. Mean length of vessel elements in the 1st internode positioned horizontally of Acer saccharvinum seed-

ling
Length(um) Vertical portion Horizontal portion
Stages(days) Upper side* (a;) Lower side** (az) Upper side (by) Lower side (bg)
End of

primary growth(3) -
Initiation of

secondary growth(7) 2905+ 2.7
Completion of
secondary growth(14) 2624+ 5.3

263.8+3.7

2481x 37

2962+ 3.7 279.0% 4.1

2319+ 39 2119+ 38

#Day after horizontal position of the 1st internode. *Coincide with upper side of the horizontal portion. **Coincide
with lower side of the horizontal portion. All values of a; vs. a, and by vs. b, are significant (p<0.05 ) by t-test.
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Table 2. Scanning electron microscopical features in the
upper and lower side of the horizontal 1st internode of
Acer saccharinum seedling after the completion of secon-
dary growth

Location
Anatomical features -
Upper side  Lower side

Vessel pitting pattern alternate alternate
Lignification of

xylem fiber + + +
Gelatinous fiber present absent
Ray

Height(celis) 5-12 4-8

Width biseriate uniseriate

+: low, ++: high.

Figs. 19 and 20. Tangential sections of the upper and
lower sides of the horizontal Ist internode at the comple-
tion of secondary growth of A. saccharinum Bars=8.3
pm. Arrows indicate degrees of lignification of xylem
fibers; G, gelatinous fibers; R, ray; AP, alternate pitting
of vessel elements. Note the upper side of horizontal
Ist internode showing the occurrence of biseriate ray.
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