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Lesser-used species (LUS) and lesser-known species (LKS) are previously less marketed or
never marketed timber species which occur in forest in significant volumes, and for which
adequate technical information has accrued in recent years to allow them to be promoted and
sold in local and international markets. These species may be suitable for the same end-uses
as species that are already used commercially and might, therefore, be promoted as substitutes.
Increasing the use of LUS and LKS reduces pressure on commercial species, increases volume
of species extracted per harvested area and, therefore, makes harvesting more financially
viable.

Although most LUS and LKS exist in the tropical forests of Africa, only a few commercial
species continue to be harvested, apparently because of problems such as lack of technical
information on their uses and popularity in the market-place. Some of these species also exist
in low volumes and may be characteristically small in diameter. The yield from such small-
sized logs is low using the available wood processing technology in the tropics which is mostly
tailored to processing large logs.

The first process in extraction is identification of tree to be harvested and then identification
of wood after the tree has been processed at the mill. Unfortunately, the two processes are
often inefficiently done and can contribute to deforestation and forest degradation,
misidentification of timber trees during extraction, processing and grading. This problem of
misidentification will be compounded as more LUS and LKS are supplied to the wood
industries in tropical Africa.

The International Tropical Timber Organization (ITTO) has been at the forefront of various
interventions to address the problems and challenges of promoting LUS and LKS. In
collaboration with governments, non-governmental organizations, and the private sector in many
tropical countries, ITTO has implemented projects totaling about 5 million US dollars within the
last 20 years aimed af promoting LUS and LKS as altemate timber species for industrial use. The
Government of Ghana is committed to promoting LUS and LKS and has committed counterpart
funding to this and previous major LUS projects in Ghana funded by ITTO.

This book is the final output of ITTO-funded Project PD 44/98 Rev.2 (1), which started in
January 2000. The key objectives of the project were as follows:

e Collect botanical and wood samples of selected LUS and LKS from forests of Ghana
to increase herbarium and xylarium collections at the Forestry Research Institute of
Ghana.

o Study and compile tree identification features of 100 timber species including some 74
LUS and LKS.

e Study and compile their macroscopic and physical identification features.

e Compile notes on silviculture, ethnobotany, and wood uses.

e Publish a tree and wood identification book with notes on silviculture, ethnobotany,
and wood uses.

e Launch the book at a workshop and educate stakeholders on its use.

The book addresses the problem of tree and wood identification as a first step in increasing
sustainable use of LUS and LKS. It also presents information on geographical distribution, in
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Africa, vegetational distribution m Ghana, ecology and silviculture, ethnobotany, and wood
uses. It is hoped and expected that the book will make a useful contribution toward achieving
the following 1TTO objectives:

e Helping to expand and diversify international trade in tropical timber and improve
structural conditions in the market;

e Improving the marketing and distribution of producers' export of tropical timber; and

e Encouraging national policies which aim at the sustainable use and conservation of
tropical forests and their genetic resources.

The success of this project was built around strong collaboration between scientists of
Switzerland and Ghana, making it an example of north-south cooperation promoted by ITTO.

Executive Director The Minister
International Tropical Timber Organization  Ministry of Lands, Forestry and Mines
Yokohama, Japan Republic of Ghana, Accra, Ghana.
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A. A. Oteng-Amoako, Forestiy Research Institute of Ghana, Kumasi, Ghana

Many factors have contributed to deforestation of tropical forest which have resulted in a loss
of more than 52 million ha of forest cover over the last five decades (FAQ, 2002). These
factors include but not limited to shifting cultivation, timber exploitation, fuelwood
harvesting, wildfires and cattle grazing. This problem becomes more vivid when one looks at
the statistics for Ghana. For instance, at the turn of the 20th century, Ghana had about 8.2
million ha of high forest, which was about 34% of the total land area of the country. By 1950,
the forest cover had reduced to 4.2 million ha, a third more had gone by 1972 and by 1992,
over 75% of the original forest cover had been depleted (Hawthorne & Abu-Juam, 1995). At
the same time, productive areas of forest reserves had declined from 1.76 million ha in 1970
to 719,300 ha by 2001. The net loss in forest area is one of the highest in the humid tropics.
Unfortunately, reafforestation has not kept pace with deforestation, resulting in an average
annual net forest loss of about 65,000 ha nationally. Based on current stocking and forest
growth dynamics. there was a need 10 years ago, to impose an Annual Allowable Cut (AAC)
of 1 million m3 of timber, although the installed capacity of the wood industry is estimated at
3 to 4 million m3. This has resulted in many wood processing mills producing under capacity,
with some even closing down. The shortage of timber in the industry has promoted illegal
Togging and chainsaw fellings estimated at 2.625 million m3 annually, which is patronised in
the local and export market (Birikorang, 2001). The situation in Ghana is not very different
from other countries in tropical Africa, especially in Cote d'Ivoire and Nigeria.

1.1 CONBEQUENCES OF WRONG IDENTIFICATION

One factor that contributes to depletion of tropical forest and, therefore, timber trees is wrong
identification of timbers of commerce. The heterogenous nature of tropical forests of Afiica,
with many treec species per unit area, has further compounded the problem of the
identification. When a timber tree species is wrongly identified and extracted, loggers often
return to the forest to extract the required species, while the felled tree species is either left to
rot or used for tirewood. This practice leads to extraction above approved yield and results in
higher damage to residual stands. Trees correctly identified in the forest may be wrongly
identified after processing, and during sorting or grading, especially when timber species
processed have identical physical wood characteristics such as colour, texture and density.
Export of wrongly identified timber has resulted in penalties being imposed to the detriment
of the exporter and exporting country. Furthermore, a wrongly identified timber species; when
used in an application not intended for, may often lead to a shorter service life; hence, the need
to use more timber for a specified service period. On the other hand, a species of high natural
durability, when wrongly identified as a non-durable species, may be underutilized in an
environment where a non-durable wood could have been used. For timbers of commerce, a
highly priced timber is often deliberately misidentificd as a low-priced species by the exporter
to attract lower export duties. Once exported, it is identified by its correct name in the
importing country and scld at a higher price. This practice of transfer-pricing and wrong
identification deprive exporting countries the required timber export revenue for a unit volume
of timber exported. Thus, wrong identification of tropical timber trees of commerce, with its
concomitant effects of underutilization and transfer-pricing, contributes to deforestation and
forest degradation through over harvesting.



1.2 G0

NTENT OF THE HA

This handbook addresses the problem of tree and wood misidentification by providing tree,
stem, bark, and leaf identification features of 100 timber species selected from the forests of
Ghana. The species are also commonly found in many countries of tropical Africa. It provides
tree, wood macroscopic and physical identification features as well as essential data on
distribution of species by geographical regions of tropical Africa. Additionally, it highlights the
distribution of the species in vegetational zones of Ghana, extent of their availability in the
forest, their utilization and sustainability status. It further provides notes on ecology and
silviculture, ethnobotany (mainly phytomedicine), and industrial uses of the wood. The list
includes some 74 lesser-used species (LUS) and lesser-known species (LKS), some of which
will form a major proportion of industrial timber in future.

BBOOK

1.3 DISTRIBUTION WITHIN AND BETWEEN COUNTRIES.

In international timber trade, it is of utmost importance for a timber merchant to know the
country source of a species, the conservation status, the growing stock, and rate of exploitation
and export in the country of origin, as an indication of how long a species can be sustained on
the market. The selection of a species for inclusion in this handbook was partly based on the
foregone factors, and on its occurrence in the three tropical regions of West, Central and East
Africa. However, details of species distribution, growing stock, and rate of exploitation and
export from individual countries could not be provided, except for Ghana.

1.4 TREE IDENTIFICATION

The general features used to identify a standing tree before felling include the stem, bark,
crown, leaf, flowers, and fruits characteristics. These features are described with particular
emphasis on tree height and diameter, bole length and form, colour of bark and slash, leaf type,
shape, arrangement and venation, as well as colour and morphology of flower and fruit.

D IDENTIFICATION

Most tropical wood species are brown, cream (white), red, or shades of these three colours.
They are predominantly species of "medium" density while few are of "low" or "high" density.
When many wood species of similar colour, weight and density are processed in a mill, it is
possible for even an experienced mill supervisor to wrongly identify and sort them out by their
trade and botanical names for marketing. It is not uncommon in Ghana's local timber market,
-for Awiemfosamina (4lbizia ferruginea) or Dahoma (Pipradeniastrum afvicanum), both
commercial species, to be sold as Odum (Milicia excelsa), a well-known premium timber
species which sells at higher price. White Ofram (Terminalia superba), a species with white
or cream heartwood, may often be sold as Emire (Terminalia ivorensis), while Black Ofram
(T. ivorensis), a species with brown-black stripped heartwood, is often sold as African Walnut
(Lovoa trichiloides) or Hyedua-nini (Guibourtia ehie). In international timber trade, there have
been many reported cases of logs and sawntimber from the fropics being rejected by importers
for being wrongly identified, resulting in payment of penalties by the exporter or exporting
country. In Papua New Guinea, for example, wrong identification and transfer-pricing



resulting in underpricing are reported to cost the country over 10.8 million US dollars annually
(Oteng-Amoako, 1990). The problem of wrong identification will be compounded when many
underutilized LUS and LKS become more prominent in international tropical timber trade.

The book addresses the problem of wrong wood identification of underutilized LUS and LKS
by providing their macroscopic identification features enhanced by the use of hand lens. This
not too difficult and inexpensive way of identifying a timber species, in spite of its limited
accuracy, is more practical and may be preferred to the expensive, difficult and more technical
microscopic identification method. The use of macroscopic features, supplemented by physical features
like colour, odour, density, and the resulting ash colour after burning a splinter of the wood
species, can assist the user to arrive at a definitive identification of an unknown species.
Provision of a dichotomous key and a computer-aided identification give efficiency and reduce
the identification process.

1.6 PROPAGATION AND SILVICULTURE

Some ecologists and environmentalists have questioned introduction of exotic species as
plantation crop at the expense of endemic or indigenous species, and have urged foresters and
tree growers to endeavour to "domesticate” the endemic species. As an example, large areas of
land in many tropical countries of Africa have been planted with Teak (Zectona grandis), the
most important and commonest plantation species in the tropics. In Ghana, recent statistics
show that about 70% of all plantation species is Teak, which covers an estimated 70,000 ha
{Oteng-Amoako & Sarfo, 2003). This has resulted in considerable export of Teak sawntimber
mainly to India, and Teak furniture and ceiling panel are now a common wood product on the
local market. The success story has, however, contributed to a now common belief that Teak
trees usually deplete nutrients in the soil. Local farmers have found it difficult to reclaim land
previously used for Teak plantation for food crop production, while wildlife advocates have
expressed concern about Teak plantations lacking in flora and fauna. The notes on ecology and
sitviculture provide background data that can be used to formulate development interventions
n natural forest management and to promote indigenous species for plantation establishment.

1.7 ETHNOBOTANY

Ethnobotany, which deals with the study of plants and trees for use as medicine, food and other
ritual purposes, has been practised by our forefathers for many hundred years. The use of
tropical trees for commercial timber only assumed high prominence in the late 1950s when
cash value was placed on selected timber species which were exported to Europe after the two
world wars (Foggie & Piasecki, 1962). This initiated felling, creaming and overexploitation,
leading to wanton destruction of tropical forests, especially those of Africa. At a time when use
of herbal medicine is being promoted by national governments of Africa, it is only timely for
ethnobotany, especially phytomedicine, of tropical trees to be compiled and consolidated.

1.8 END-USES AND SUBSTITUTES

The frequently asked question in the midst of scarcity of commercial and premium timber trees
is what LUS can be used as a substitute for a premium species. In the local market of Ghana,
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Odum (Milicia excelsa), a premium species, has long been used as the main construction
timber for frames, trusses, joists, flooring and furniture because of its high durability, low
shrinkage, medium density and excellent machining properties. However, because of its high
export demand and apparent scarcity of the species in the forest, some commercial timber
species like Dahoma (Piptadeniastrum africanion) and Awiemfosamina (dlbizia ferruginea),
both naturally durable, are used as substitutes for Odum in the local market. This handbook
provides a list of 20 end-use classes for the selected 100 timber species (74 LUS and LKS 26
premium and commercial species) and possible use of LUS or LKS as a substitute for
commercial species.

1.9 UBE OF THE HA

The handbook is foremost for use by those who want to know how to identify any standing
tree and wood species of the 100 selected species of tropical Africa. It provides information
for management of natural forest, enrichment planting and plantation development. 1t is a
handbook for those interested in ethnobotany and industrial uses of the selected timber species.
It can serve as a teaching manual and a reference book for lecturers and students of botany,
forestry and wood technology. Ethnobotanists, pharmacologists and herbal practitioners may
also find it useful. For tree growers, architects, wood merchants and inspectors, carpenters and
other wood users, it will serve as a guide for selecting timber species for a range of uses. It is
for all those who want to promote sustainable forest management and efficient use of tropical
timbers of Africa, especially the LUS and LKS.
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1.10 LIMITATIONS OF THE HANDBOOK

The original purpose of the handbook was to compile wood identification features of selected
species in Africa to assist in their identification. It was, however, decided to widen the scope
by including tree identification features, notes on ecology, silviculture, ethnobotany and uses
of the timber species. Data compiled on these specialized areas are not original work, but a
review of published and grey literature, which have been duly acknowledged. Data on
technological and other wood properties, which will be the subject of the next publication, are
not considered in this book. As a general reference book on some aspects of forestry, the
handbook may not sufficiently address all the specialized areas dealt with, and readers who
require more data on any of the species may consult further references cited in the Bibliography.



A. A. Oteng-Amoako, Forestry Resarch Institute of Ghana, Kumasi, Ghana, in collaboration
with Daniel K. Abbiw, Botany Department, University of Ghang, Legon, Accra, Ghana on tree
identification, Ernst Zuerchey, HSB-Wood Division, University of Applied Sciences, Biel,
Switzerland on wood identification.

24 TREE TIFICATION FEATURES

The tree identification features used in describing the 100 timber species include the following
tree characteristics: height and size of girth, bole shape and length, crown form and colour,
branching arrangement, bark and slash characteristics, leaf type and shape, flower, fruit and
seed characteristics. The over 130 tree diagnostic features are listed in 2.1.1, most are defined
in the glossary, and a few of them illustrating leaf characteristics are shown in Fig. 2.1. Further
references on terms used in describing the timber trees are found in Hall and Swaine (1981),
Hawthorne (1990}, Irvine (1961), Jane (1970), Keay (1934; 1958), Metcalfe & Chalk (1972),
and PROSPECTS (1996, 2000).

241 List of Tree Identification Features

Tree Charasteristics Bark & Blash Charactevisiics
Tree size - , Bark features

1 Very large over 4.0 m in girth L8 Smooth

2Large  3.0-39m 19 Rough

3Medium 2.0-29m , 20 Fissured

4 Small under 2.0 m 21 Scaly or flaky

22 Spiny
22 Lenticelate

Tree bole

3 Cylindrical Colour of slash

6 Fluted 23 Orange / yellow

7 Bx}ttressed 24 Red / brown

8 Stilted 25 White / cream or latex
9 Wedged 26 Streaks of colours

2 o
Crown shape 27 Colourless

10 Small / narrow

11 Rounded Surface of slash

28 Fibrous
29 Granular

Colour of crown 30 Ripple marks

12 Green
13 Golden brown / pink/ red

14 White / silvery Exudate from slash

31 Yellow / orange

32 Red

33 White

34 Colourless (water like)

Branches arrangement
15 Whorled

16 Drooping

17 Ascending ~



Odour of slash
35 Aromatic

36 Peppery

37 Pungent

38 Nauseating

Taste of exudate
39 Sweet
40 Bitter

Lanf Characteristics
Leaf arrangement types(sce Fig. 1)
41 Simple

42 Alternate

43 Opposite

44 Whorled

45 Clusters

46 Lobbed

47 Compound

48 Digitate

49 Pinnate

50 Bipinnate

51 Parapinnate

52 Imparipinnate

53 Trifoliate

Shapes of leaf (see Fig. 1)
54 Linear

55 Lanceolate
56 Elliptic

57 Oblong

58 Oblanceolate
59 Ovate

60 Obovate

61 Spatulate

62 Deltoid

63 Reniform

64 Orbiculate
65 Runcinate
66 Palmate

Leaf Colour
67 Green

68 Red / pink

69 Golden / yellow
70 Silvery

Leaf Surface
71 Glaucous

72 Rough

73 Glandular

74 Spiny

75 Spotted

76 Hairy (Stellate)
77 Scaly

Leaf Margin (scc Fig. 1)

78 Entire

79 Serrate / (serrulate=finely serrate)
80 Undulate

81 Crenate

32 Dentate

83 Digitate

84 Trifoliate

Leaf Base (sce Fig. 1)
85 Cunecate
86 Cordate
87 Sagitate

Leaf Tip (see Fig. )
88 Acuminate

89 Acute

90 Obtuse

91 Truncate

92 Retuse

93 Emarginate

94 Apiculate

95 Mucronate

Leaf Venation (Upper surface)
96 Conspicuous / prominent

97 Fine

98 Parallel / lateral

99 Reticulate



Flowaer, Frult & Seed
Characteristics
Colour of flower

100 Red / pink

101 White / cream

102 Yellow / orange

103 Combination of colours

Size of flower
104 Very small
105 Small

106 Medium

107 Large

Odour in flower

108 Aromatic

109 Sweet

110 Nauseating /unpleasant
111 Pungent

Fruit type
112 Simple
113 Dry dehiscent

SIMPLE EVEN-PINNATE

DENTATE CRENATE

114 Legume / pod
115 Follicle

116 Capsule

117 Dry indehiscent
118 Achene

119 Samara

120 Schizocarp
121 Nut

Berry

122 Drupe

123 Aggregate
124 Multiple

Seed size
125 Minute
126 Small
127 Large

Seed colour
128 Brown

129 Black

130 Red

131 White / cream
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Z.2. WOUD IDENTIFICATION FEATURES
2.2.1 PREPARING WOOD SAMPLE FOR IDENTIFICATION

A wood sample to be identified should be prepared and examined according to the following
procedure:

1. Make a clean cut on the cross section of the beartwood using a very sharp knife or a razor
blade. Hard and high density wood may be softened to ease cutting by soaking a 2-cm cube
of the wood in 1:1 glycerin water solution for 2 to 5 days before boiling to soften it.
Alternatively, this first step can be done by sanding the samples with progressive
sandpapers steps up to grain 600 or higher. The dust can be blown away with air blower
and the remaining removed with scotch tape.

2. Examine the cut or sanded surface clearly with a hand lens at 10 x magnification or with
your naked eye. The lens should be held close to the eye with both eyes open, and the
clearly cut surface of the wood is brought into focus. Examination of features on the cross
section is often enhanced by wetting the clearly cut surface and with adequate illumination
from light source.

3. Split along the radial and tangential surfaces or make clean cut of the surface with sharp
knife or razor blade.

4. Examine the radial surface for marked differences in colour between rays and the back
ground, the tangential surface for ripple marks from storied structures, and for presence of
gum canals, latex or tanniferous traces.

2.3 EXPLANATORY NOTES FOR MACROSCOPIC WOOD
IDENTIFICATION FEATURES

The 92 macroscopic diagnostic features used in the book are based on structures of the main
tissue types, namely vessels or pores, axial parenchyma, ray parenchyma, fibers and other
miscellaneous structures. Brunner er al. (1994) used a transparent scale grid and a hand lens
to quantitatively measure and describe these identification features for timbers of Guyana.
Their methods, explanatory notes and classifications have mostly been adopted exept in few
cases where they have been modified.

£.2.% Yossels

The vessels or pores are seen as round or oval holes on the cross section. Their diagnostic
features include their visibility to the naked eye, size, arrangement, distribution and proportion
of solitary to multiple pores, and types of inclusions found in themn (Code 1-28 and 81-83).

2.8, Visibility

Goal: to judge the differentiation of vessels from the surrounding tissue with the naked eye.
Degree of difficulty: difficult ’

Tools: none

Surface to be examined: cross section



Method: Examine the sample closely. Bright daylight or an adequate source of artificial light
is indispensable. Glasses or contact lenses should be worn, if appropriate. The sample can be
moved slightly backwards and forwards. The contours of the vessels being examined and their
outline must stand out clearly to be classified as “distinct”.

% GnG
1 distinct to naked eye
2 - indistinct to naked eye

2392 Diameter

Goal: to determine the dimension of the largest vessels in mm

Degree of difficulty: casy

Tools: transparent scale grid, hand lens, illustrations

Surface to be examined: cross section

Measuring method: Measure the tangential diameter by holding the transparent scale grid
parallel to the rays. The five largest vessels (solitary vessels or individual vessels in clusters
and multiples) are measured. The average value represents the most frequently occurring
diameter class which determines the classification.

wtions

3 <=0.1 mm; small (Fig. 1, shown in bracket against illustration)

4 >0. 1-0.2 mmy; medium (Fig. 2)

5 >0.2-0.3 mm; large (Fig. 3)

6 > 0.3 mm; very large (Fig. 4)

Ty
G Gk
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Z2.3.78.3 Arvangement ang patiers

Goal: to judge the arrangement and pattern of the vessels
Degree of difficuilty: easy
Tools: hand lens, illustrations
Surface to be examined: cross section
Method: Compare the arrangement of the vessels with the illustrations shown in Fig 5 to 12.
The dominant type is classified. More than one classification is possible.
Ciassifioations
7 exclusively solitary (Fig. 5 )
8 solitary and radial multiples or clusters
9 exclusively radial multiples or clusters (Fig. 6)
10 radial mulitiples with individual vessels of the same diameter or size (Fig. 7)
11 radial multiples with individual vessels of different diameters or sizes (Fig. 8)
12 radial multiples of 2-4 vessels (Fig. 9)
13 radial muitiples of >4 vessels
14 clusters of 2-4 vessels
15 clusters of >4 vessels (Fig. 10, in late wood, upper part of illustration)
16 tangential pattern (Fig. 11)
17 diagonal pattern (Fig. 12)

2,344 Vessel and Yesse! Group Density

Goal: to ascertain the average number of vessels, radial multiples or clusters per mm?
Degree of difficulty: easy
Tools: transparent scale grid, hand lens, illustrations
Surface to be examined: cross section '
Measuring method: Count the number of vessels in an area of either 3, 5 or 10 mm?. The area
chosen should have at least 20 counts. The vessels within the chosen area are counted at five
different points. Vessels which are partially within the left-hand or the top boundaries are
counted, those partially within the right-hand or bottom boundaries are ignored. To facilitate
the counting, radial multiples or clusters are counted as one vessel. The average of five counts
corresponds to an area of 1 mm?. Fractions should be rounded up to the next whole number
and then classified.
Note: To expedite the identification process, it is advisable to count the multiples at the same
time ( see proportion of solitary vessels) and to calculate the percentage from the data obtained
in both cases.
Clnssifications

18 <6/mm2; low (Fig. 13)

19 6—2()/mm2; moderate (Fig. 14)

20 21-40/mm?; fairly high (Fig. 15)

21 > 4()./mm2; high (Fig. 16)

11
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2.3.1.8 Proportion of solitary vessels

Goal: to determine the ratio between isolated vessels and the total number of vessels in %
Degree of difficulty: easy
Tools: transparent scale grid, hand lens, illustrations
Surface to be examined: cross section
Measuring method: The number of vessels in an area of either 3, 5 or 10 mm? is counted.
The area chosen should have at least 20 vessels or vessel groups. The vessels within the chosen
area are counted at five different points. Vessels which are partially within the left-hand or the
top boundaries are counted, those partially within the right-hand or bottom boundaries are
ignored. The ratio of solitary vessels to the total number of vessels is calculated (% ).
The average of five counts is calculated and classified as follows:
Llassifioations

22 <33 % solitary vessels; low (Fig. 17)

23 33- 66 % solitary vessels; medium

24 67-50 % solitary vessels; high

25 >90 % solitary vessels; very high, exclusively solitary (Fig. 18)

2.%.%.8 Inclusions

Goal: to judge the content’s of the vessels
Degree of difficuity: difficult
Tools: hand lens, illustrations
Surface to be examined: cross, tangential and radial section
Method: Compare the contents of the vessels with the illustrations in Fig. 19 and 20.
Explanations: Tyloses are seen as light, often transparent formation with an appearance of
a cracked window-pane or soap bubble. It is only found in heartwood and in non-
conducting areas of sapwood.
Other inclusions: can be either light or dark. (Waming: in all sections, inclusions and
tyloses look very similar and are easy to confuse. Also mode of preparing sample by
sanding or fine sawing may leave sawdust in the pores which may look like inclusions).
More than one classification is possible.
Classifications

26 no vessel content

27 tyloses present (Fig. 19)

28 gum and other organic inclusions present (Fig. 20)

13
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2.3.2 Axial parenchyma

Cells of tissue, seen in the cross section under microscope as isodiametric or brick-shaped
clements in the cross section, forming light coloured patterns for which diagnostic features
include visibility, arrangement and types (Code 29-36). Definitions for various arrangement of
parenchyma cells are shown in the Glossary.

23274 Visibiiily

Goal: to judge the demarcation of parenchyma from the surrounding tissue with naked eye
Degree of difficulty: difficult

Tools: none

Surface to be examined: cross section

Method: Examine the sample closely. Bright day light or an adequate source of artificial
light is indispensable. Glasses or contact lenses should be worn, if appropriate. The sample
can be moved slightly backwards and forwards. The contours of the parenchyma being
examined must stand out clearly to be classified as “distinct”.

29 distinct to naked eye
30 indistinct to naked eye

2.3.2.2 Arvangewmesnt
Goal: to judge qualitatively the arrangement of parenchyma tissues.
Degree of difficulty: easy
Tools: hand lens, illustrations
Surface to be examined: cross section
Method: Compare the arrangement of the parenchyma with the illustrations shown in Fig.
21-33. The dominant type is classified. More than one classification is possible.
Classfioations

31 absent / not visible with lens (Fig. 21)

32 apotracheal parenchyma

33 diffuse (Fig. 22)

34 diffuse-in-aggregate (Fig. 23)

35 paratracheal parenchyma

36 scanty (Fig. 24)

37 vasicentric (Fig. 25)

38 aliform (Fig. 26)

39 confluent (Fig. 27)

40 unilateral (Fig. 28)

41 banded parenchyma

42 scalariform (Fig. 29)

43 reticulate (Fig. 30)

44 marginal (Fig. 31)

45 not as above

46 wavy-banded (Fig. 32)

47 straight-banded (Fig. 33)

15
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£.3.2.3 Width of paranchyms bands

Goal: to ascertain the average width of the parenchyma bands in mm
Degree of difficulty: easy
Tools: transparent scale grid, hand lens, illustrations
Surface to be examined: cross section
Measuring method: Measure the parenchyma band widths in the radial direction by using
the transparent scale grid. Measurements are taken at five different points. The mean
average width is the determinant.
o

48 <0.1 mm; very narrow (Fig.33)

49 0.1-0.2 mm; narrow (Fig. 34)

50 > 0.2 mm; wide (Fig. 33)

17



£:-3.2.4 Tyee of spacing between purenchyma bands

Goal: to ascertain type of spacing between parenchyma bands.
Degree of difficulty: easy
Tools: illustrations in Fig. 36 and 37
Surface to be examined: cross section
Measuring method: Compare spacing between parenchyma bands of wood species to Fig. 36
and 37 and classify whether spacing is regularly or irregularly spaced.
51 regularly spaced (Fig. 36) if distance between bands is more or less equal or

constant
52 irregularly spaced (Fig. 37) if distance between bands remarkably changes from
band to band

Al Distance betwesn parenchyma bands
Goal: to determine average spacing between the parenchyma bands in mm
Degree of difficulty: casy
Tools: transparent scale grid, hand lens, illustrations
Surface to be examined: cross section ‘
Measuring method: Measure the spaces between the parenchyma bands by using the
transparent scale grid. Measurements are taken at five different points. The calculated mean
value of the space is considered.
Classifioations

53 <=0.5 mm; narrow (Fig. 38)

54 >0.5 mm; wide (Fig. 39)

2.3.2.8 Width of bauds compared to fibre tssus

Goal: to ascertain the ratio between the width of parenchyma bands and the fiber tissue
Degree of difficulty: casy
Toels: transparent scale grid, hand lens, illustrations
Surface to be examined: cross section
Measuring method: Measure the widths of parenchyma bands and fibre tissue with the
transparent scale grid. Five ratios of band width are determined. The ratio occurring most
frequently is the determinant one.
Classifioptions

55 smaller than fibre tissue bands (Fig. 40)

56 equal to or larger than fibre tissue bands (Fig. 41)
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