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A Study on the anatomical characteristics of Gmelina arborea
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Abstract

(Gmelina arborea now are widely used in

PATRHAERLE A LTEAUCRELEHRSE S

wood industry due to fast growth, excellent
pulping properties, moderate and easy to
work with hand and machine tools, and
taking a smooth finish, which are promising
potential tree species. The main purpose of
this study is to investigate anatomical
characteristics and the causes of low drying
rate. Experimental results show that the
diameter of vessel increases from pith to the
bark. Same trend appears from base to the
top of trunk. The diameter of vessel varies
from 100 ¢z m to 200 yz m.Vessel frequency
varies from 4 to 10 in an unit area of 1*1

mm * with 6 of average which decreases from
pith to the park, but increases with the
height of tree.

Tyloses of vessel are abundant which varies
from 84% (base) to 38% (top).Based on the
result of the base of trunk only 16% vessel
executes effective water conductivity. After
EDXA analysis, the content of tyloses
contains Ca, Ci, K, and S elements. The cell
percentage of vessel, parenchyma, ray and
fiber is 8.2% ,18.8% , 8.6% and 64.7%
respectively. The results reveal that low
drying rate is due to poor water conductivity
of wvessel and numerous septate fibers
embracing parenchyma.
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Fig.1: Relative positions of removed discs
)1 BHABEBZERTH Unit : cm
Table1: Fundamental data of discs and tree specimens
Height Branch Ht 1 2 3 4 5
A 1000.0 800.0 26.5 20.5 18.8 14.2 238
255 18.5 151 15.0 20.5
B 1500.0 450.0 34,5 27.5 222 18.8 344
30.5 240 19.6 17.1 313
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Table2: The variation of vesse! diameter

Height 0/4H 1/4H 2/4H 3/4H Average
Early wood in HZ 166.3 166.3 165.9 193.0 172.9
Early wood in TZ 167.5 1703 202.7 217.1 189.4
Early wood in SZ 206.4 208.9 209.6 2315 214.1
Late wood in HZ 74.6 88.0 115.4 132.6 102.7
Late wood in TZ 141.0 142.6 153.4 161.3 149.7
Late wood in SZ 154.8 158.7 168.9 1659.2 162.9

HZ: Heartwood zone  TZ: Transitionwood zone  SZ: Sapwood zone

&3 1m’H% L REE Unit : number
Table3: Vessel frequency in an unit area of 1x1 mm 2

Distance 99 4 5 g 7 8 9 10 11 12 13 Average
from pith

0/4H g5 62 60 65 52 58 62 52 33 37 47 40 46 5.4
1/4H 63 67 37 55 53 42 48 43 45 47 28 4.8
2/4H 107 75 62 45 53 57 53 6.5
3/4H 08 72 50 62 63 60 58 6.6
RA4-HABRKRRZETHLHEE TSR Unit: %
Table 4: The percentage of vessel with tyloses

Disnce =4y s g 7 g 9 10 11 12 AV
from pith

0/4H 8 76 8 77 95 91 B 8 98 99 94 66 5l 84
1/4H 9% 95 96 93 96 100 97 97 &3 38 1l 82
2/4H 90 92 92 90 98 14 15 70

3/4H 56 43 66 21 18 5 38
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Fig. 3: The variation of percentage of vessel with tyloses from pith to bark
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Fig. 4. EDXA analysis of contents in vessels
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Fig. 2: The vanation of vessel frequency from pith to bark
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Table 5: The variation of pit size of vessel at different positions
Height 0/4H 1/4H 2/4H 3/4H Average
Heart wood 8.5 7.0 6.8 6.3 72
Transition wood 6.1 6.2 5.8 56 59
Sap wood 5.2 5.0 47 49 ‘ 5.0
Heart wood 44 44 4.1 42 43
Transition wood 31 3.5 3.0 2.8 31
Sap wood 2.1 2. 1.6 1.5 2.0
#< 6 ~ Fiber 7 {liEEE R LLg Unit: gm
Table 6: The comparison of fiber cell wall thickness between early and late wood
Height 0/4H 1/4H 2/4H 3/4H Average
Early wood 1.8 1.7 1.8 1.6 1.7
Late wood 2.6 2.6 2.4 2.2 2.5
< 7~ MR A RCEL B Unit : %
Table 7: Constituent percentage of various cells
Height 0/4H 1/4H 2/4H 3/4H oy |
Fiber 62.6 67.0 66.0 63.3 64.7
Vessel 7.5 7.1 8.1 10.2 82
Parenchyma 17.7 16.8 20.0 20.9 18.8
Ray 12.7 9.0 6.2 6.6 8.6
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Table 8: Element fraction of contents in vessels
S1 S Cl K Ca
WEIGHT PERCENT 0.68 9.11 24.73 2182 43.65
ATOMIC PERCENT 0.92 10.71 26.29 21.04 41.05
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