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INTRODUCTION

Wood anatomy has a major role in law enforcement to help protecting endangered tree species from il
logging and to support the Convention on International Trade in Endangered Species of Wild Fauna and
(CITES), which restricts internationainterdangered species. Madagascar is home for two commercially
important precious woods: rosewood and palisander obDalipengjamd ebonies Diospyrospecies,
populations of Madagascar, recently listing on Appendix II.

The international scope of the trade in precious woods necessitates that countries manage and enf
trade regulations and international agreements concerning these species, such as the Convention on interne
Trade in Endangered Species of WildifauRra (CITES). Although many precious woods are protected by
CITES, the ability of the Parties (member countries of the Convention) to regulate their trade is impacted &
lack of designed to assist both with identifyidgteIMalagasy poes wood, and distinguishing them from
those taxa are not listed.

Nowadayspntrolling the international trade with illegally logged timber from Madagascar is currently n
feasible because species identification and provenance assignment aee fran dogsib{where
morphological traits used in species identification such as flowers, bark and fruits have been removed).

The aim is to contribute to control the legacy of precious wood trading by properisdenification.
tries to bring aneoview of all Malag&sjibergiandDiospyroand looklike wood anatomical descriptions
intendhg bytheinternationatientific community working on identification of these. ivoigetei@mplete
the existing work(@jt h e s e Stpra matomyeof Dalbergia and Diospyros from Madagascar, with a special
focus on species identifigafiRavaomanalina et al., 2017) by inchatimgamples per spepiesiucing
replicates for validatiord many species as possgibthe analysend byincluding loeddike species of
DalbergiandDiospyromito the future identification system for botliRpkwiaJoseph et al, 2016)

In order to allow reliable assignment of logs to species and provenance, a high quality reference datal
is a keyFor this project, anatomical description priority was given fowbpeeimerghological traits used
in species identification such as flowers, bark.ant fhgipe this publication will be the first comprehensive
guide to the identificatidiaddgasipalbergiandDiospyrosThe target audience is enforcement officers (eg:
wildlife inspectors, custogsénct or s et cé) that are responsible o
primarily, but not exclusively CITES. In addition, wilslgrimlailable to forest managers and scientists who
are involved with conservation of timber resources. This includes scientific, management and enforcel

authorities in the areas occurrence of both genera.



2. Materials and Methods
2.1. Origin dhe material studied

In addition to the plant material carried out in July 2013 and January 2014, material was added in order to ir
more samplger species apadoducing replicates for validatdmany species as possililee analysis
Thesampling sites are indicated on the bioclimatic map. All the species were collected in their natural hat
General botanical information were carried out by Missouri Botanical Garden Madagascar (2014, 2016).
distributions were derived from tHedbataf VVascular Plant of Madagascar (www.tropicos.org). Consequently,
database concernatglitionapecimens used in the atlas second version are available on the same web site.
Herbarium specimens of the presented material can be consultedatibtiaé hetidbaria TAN, Missouri

(MBG), Paris (MNHN) and Zurich (Botanical Garden) while wood specimens were available from wood coll
of Plant anatomy lab in Antananarivo (LABAP). Macroscopic descritie apddiesifalbergiand
Diospgoshave been added into this project. This intermediate report shows only the dBsdhiptiias from
specimens. Species and their duplicates are summarized on the Table. Ecological conditions of the natural
as elevation, vegetation andniébelare extremely useful for the identification. The presence of the species on
protected areasd other important sitestributes to the protection of these precious woods. The origin of the
sampled species is always mentioned on the distribution map.

& Coliectes [ Collections 3014
B Coleckes [ Colactions MIE

Bioclimate

Fano RAMOMAERY, liniar y 2007

Sampling sites of MaladzedpergiandDiospyrospecies.



Table 1. Descriptive informatidbatiergisamples analysed.Nmber of species,SZjentific hame;
asterisks indicate speciegxylbited (liana or shrub); 3) Plant Author)ri@aenerdl locality of sampling; 5
Forest typeofin which the plant was sampled; 6) Number of duplicates.
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1 | Dalbergia orientalis Bosser et R. Rabev. East Humid 15

2 | Dalbergia louvelii R.Vig. East Humid 14

3 | Dalbergia greveana Baill. West Dry Decidious | 10
4 | Dalbergia madagascariensis | Vatke East Humid 5
5 | Dalbergia purpurascens Baill. West Dry Decidious | 4
6 | Dalbergia mollis Bosser et R. Rabev. West Dry Decidious | 4
7 | Dalbergia maritima R.Vig. East Humid 4
8 | Dalbergia emirnensis Benth. West Dry Decidious | 3
9 | Dalbergia suaresensis Baill. North Dry Decidious | 3
10 | Dalbergia chapelieri Baill. East Humid 3
11 | Dalbergia chlorocarpa R. Vig. West Dry Decidious | 3
12 | Dalbergia tricolor Drake West DryDecidious 3
13| Dalbergia monticola Bosser et R. Rabev. East Humid 2
14| Dalbergia abrahamii Bosser & R. Rabev. North D. Decidious 2
15| Dalbergia lemurica Bosser & R. Rabev. East Humid 2
16 | Dalbergia masoalensis Bosser & R. Rabev. East Humid 2
17 | Dalbergia baronii Baker East Humid 2
18 | Dalbergia pervillei Vatke North DryDecidious 2
19 | Dalbergia humbertii R.Vig. North DryDecidious 1
20 | *Dalbergia peltieri Bosser & R. Rabev. West Dry Decidious | 1
21 | Dalbergia davidii Bosser & R. Rabev. West DryDecidious 1
22 | Dalbergia normandii Baill. East Humid 1
23 | *Dalbergia trichocarpa Baker West Dry Decidious | 1
24 | Dalbergia bathiei R.Vig. East Humid 1




Table 2Descriptive informationDmspyrosamples analysel). Number of species,SZjentific name;
asterisks indicate speciegxylbited (liana or shrub); 3) Plant Author)ri@aenerdl locality of sampling; 5
Forest typeofin which the plant was sampled; 6) Number of duplicates.
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1 | Diospyros tropophylli (H. Perrier) G.E. Schatz & Loy West Dry Decidious | 3
2 | Diospyros aculeata | H. Perrier West Dry Decidious | 2
3 | Diospyros cupulifera| H. Perrier West Dry Decidious | 2
4 | Diospyros squamosg Bojer ex A. DC. West DryDecidious | 2
5 | Diospyros humbertial H. Perrier West Dry Decidious | 2
6 | Diospyros haplostylig Boivin ex Hiern West Dry Decidious | 1
7 | Diospyros myriophyll (H. Perrier) G.E. Schatz & Loy East Humid 1
8 | Diospyros toxicaria | Hiern East Humid 1

Table 3Descriptive information onrdliloik species samples anal§3Bdmber of speciesS2jentific name;
asterisks indicate speciegxybited (liana or shrub); 3) Plant Author)riaenerd! locality of sampling; 5
Forest typeofin which the plavas sampled; 6) Number of duplicates.
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1 | Calophyllum inophyllum L. Est Humid 1
2 | Cedrelopsis grevei Baill. West Dry Decidious | 8
3 | Chrysophyllum boivinianum| (Pierre) Baehni 1
4 | Cryptocarya ovarifolia (Danguy) van der Werff| Est Humid 1
5 | Dupuya madagascariensis | (R. Vig.) J.H. Kirkbr. West Dry Decidious | 2
6 | Hymenaea verrucosa Gaertn Est Humid 1
7 | Intsia bijuga (Colebr.) Kuntze Est Humid 1
8 | Neobeguea mahafalensis | J. FLeroy West Dry Decidious | 1
9 | Sideroxylon gerrardianum | (Hook. f.) Lecomte Est Humid 1
10| Tamarindus indica L. West Dry Decidious | 3
11 | Tetrapterocarpgeayi Humbert West Dry Decidious | 1
12 | Tetrapterocarpon septentrio] Du Puy & R. Rabev. West Dry Decidious | 1

2.2. Plant material preparation

Twig, branch and stem wiadniledtored in the wood anatomy lab were oseea€Eh branch and stem
sample, a 1 cm?3 sample was split fromtetimeost wood, including the bark. Bantpigspecial care was
taken to presertree bark and the pith on the same s@h&pthin sections-¢Bzm) have been madsng
disposable blades and a GLS micf{@aner and Schweingruber, 2013gcTioms were stained with Astra
blue andafranindehydrated with alcohol and x@edenounted in Canada balsam (Chaffe@ &0,
and Schweingruber, 2013). Sewatitmbark were initially bleached in Bavetléor 10 to 15 minutes before
stainingA transmissidight microscope was usedbserve slides while polarized filterapglied for
observing crystal presence andadkthickness. Sections were microsciogipalijed using magnifications
of 261000 timeand photographed by using a digital cameriedn the microscopey(@bus BX33
Magnifications are indicate i{0,001 mrapove a black scale bar in giatilref-or all species the anatomy
of pith, primakylem, branch xylem, twig and stem batkrand/lem was described. Differences between

branch and stem xylgemne determined.

4. Identification keys



How to use the keys

The present keys are focused on stem wood identification. In these keys, descriptions are provided in most
for sapwood, but sometimes from the transition between sapwood and heartwood.

It was confirmed thabgraphic origin of the sangpthe most important information to tell apart species within
both genera. Samples from wekteamd eastewet parts of Madagascar give already a global overview about
the wood structure esplga@blout wood porosity and vessel elements arrangement. In the western region, distin
growth boundaries are prés®dulbergiavood structure, while small and numerous vessels in radial multiples
can be found witldiospyrospecies. These charadtesisare not so evident in the eastern species of both
genera.

Within genus Dalbergisecies are grouped by porosity, then by tagnigageneous, heterogeneous and
bothand subsequentlyray widtfexclusively uniseriate raysamohibiseriatays and rays 2 to 3 cells wide).
Additionnal featuresnadth dbanded parenchyfap to three or more than three cellsawidell as storied
structurean be usgghumber of ray tiers per axialfrtwi@) or more species fall in the same category.

Wthin genuBiospyrospeciegan be classified by ray wittist of the species presenandibiseriate rays

at the same tint&en though the vessel size and number change according to environmental conditions, the
featureghesecan be usefuldeparate the speciBpecies are grouped by vessel groihpéng the vessel

density may be helpful for the species identification. Finally, additional features such as shape of ray uprigt
square marginal cells can be applied.

Stem wood identification key Ralbergia

Origin Ring porosity Ray type Ray width Banded parenchyma
¢ more than 3 cells wide)
(Y up to 3 cells wide)
UNI D. drehamii! D. gelieri
104 Bl D. lumlertii
UNI & Bl D. eninensis
West Distinct 106 Bl D. tricolor
UNI D. reogerrieti' D.triclocarpa
104106 Bl D. gewanaD. purpurascens,
D. davidii D. dilaocarpa
'D. lenuica
UNI & BI D. mollis D. suaresensis
UNI D. athei
104
UNI UD. mrrmandiiD. nadayascariensi
East Indistinct 106 BI UD. nasalensis’D. gientalis
UNI D. dagelierj' D. maritima
104106 V' D. buwelij D. rvllei
BI UD. nontcola
UNI & BI UD. aranii

Stem wood identification kiey Diospyros



Ray width

Vessels grouping

Specieg*with duplicates)

1 cell

Vessels predominantly
SHORT radial multipleg

*D.aculeata
D. acutiflora
antongiliensis

leucocalyx

Vessels predominaintly
LONG radial multiples

D.
D. calophylla
D.
D.

quadrangularis

Vessels predominantly
radial multiples

D. analamerensis
D.ankifiensis

D. lgispathulata
D. maxima

D. pervilleana

1(2) cell(s)

Vessels predominantly
SHORT radial multipleg

D. bernieriana
D.chitinophora
D. fuscovelutina
*D. humbertiana
D. maculat

D. microrhombus
D. sclerophylla
*D. squamosa
*D. cupilifera

Vessels predominantly
LONG radial multiples

. brevipedicellata
. perrieri

. ferrea

. mangabensis

. occlusa

. olacinoides
D.parifolia

D. platycalyx

D. tropophylloides
D. velutipes

D. vescoi

*D. myriophylla
*D. tropophylla
*D. haplostylis
*D. toxicaria

O0O00o0U

2-3 cells

Vessels mostly solitary

D. rubripetiolata




Dalbergia

;'I‘_._; A TILA HEREEND B s -

albergia baronii
- -

i RAKDTOVAQ CaMBG

Dalbergia trichocarpa

Dalbergia purpurascens

A total of 48species of Dalbergiare
recognized, some of them produce rosew,
and palissander timbers,

Here we describe the stem anatomy of 25
Dalbegia species, most of them are
exploited species.
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DalbergiarientaliBosser & Rabev.

FABACEAE

Synonymy -

Others specimensSFR 258°R 7296CR 7297, CR 7308, CR 7309, CR 7311, CR 7312, CR 73
7314, CR 7316, RBE 2544, RBE 2554, RBE 2556, RBE 2557, RZK 8028

Local namesVimboanadindravina, Vimboa mena, Tombobitotsy (bois de rose), Vbaxndbazaa,
Voamboatsavoka, Manary mainty, Manary toloho, Sovoka

PLANT DESCRIPTION

Tree | 446 m high | B cm DBH.
Endemic to Madagais

Exploited species.

DISTRIBUTION

Elevatiord-1500 m a.s.l.

Vegetation formatibarest
Bioclimatéiumid

Protected ared®etampona

New protected areslsthabd/lananivo,
Tsitongabarika

Dalbergia
orientalis

famplng wha

I v
Raitiairmid

W) | Py MR DALY g T

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiple2&f elements. Apotracheal

parenchyma in bands. Paratracheal

parenchyma winggdorm and confluent. Veg
largéand very radeTylosis present in the ves
Rays are thitk

1L argeDistinct to the naked eye
Aery rare: < 5 vessels/mmz?
SThickDistinct to the naked eye

R

:
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PITH AND PRIMARY XYLEM ANATOM

Pitht Pith shape square. Heterogeneou
Cells dimorphic. Cell contents pry
Prismatic crystals present. Simple
transverse cell walls. Pith visible in pc
light.

Primary xylem Vascular bundledearly,
separatd vessels solijaand in short rad
multiples @to 3 cells

BRANCH XYLEM ANATOMY

Description Growth rings boundaries indiq |

Wood diffugeorous. Tangential diametel
vessels 36290 pm, 12745 vessels/ mn
Vessel element length- 126200 pum. Intervess

pits small;B10 um in diameter. Fibres thin tq K&

to very thiekalled. Ratracheal parenchy
diffuse, diffuseaggregates and confluent.
cells per parenchyma strand. Rays
predominantly uniseriate. Ray heigd!23300
pm. Rays 12417 /mm.

Anatomical differences to stem xylektean &8

tangential diameter in the stéigher (35290 /
115203330 pum). Vessel density is rare in thg

(142745 | 21533 vessels/mm?). Ray height B
ray number in the stem are high&2%2a0 / 80|

154260 pm) (+2417/ 69-12 mm).

BARK ANATOMY

Branch barkCollapsed sieve tubes altern
with groups of thigilled fibres. The col
consists of irregularly parenchyma cel

groups of tangentially dispersed {

Epidermis consists of regularly arr
rectangular cells distinct in polarized lig|

Stem barkThe phloem consists of alterr| B

bands of fibres and collapsed and

collapsed sieve tubes. Distinct ray dil: Yo

but only some rays become dilated.
crystals scattered or irregularly disper

phloem. The phellem is homogereonsists

of regularly arranged rectangular cells. L

cells in phellem, distinct in polarized ligh

[ i

SR 258 x 20

12



STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries indistinct.
diffusgporous. Vessels solitaryinoradial

multiples of£2 elements. Tangential dian §

of the vessels 1263330 pm, 2533
vessels/mmz2. Fibres thick to veryvtiiek.
Apotracheal axial parenchyma diffus
diffusénagregats. Paratracheal parenc

wingeehliform, conflueint,oands up to thr| ¥

and more than three cells. R&126mm.

Radial section

Simple perforation plates. Intervessel p
to circular, opposite and alterr&@ pim in
diameter. Vestured pits prégessetay pits
with distinct borders; similar to interves,
in size and shape throughout the ral
Vessel element length1%&235 um. Fibre
with distinctly borderedlgdsiogeneous a
heterogeneous rays both present. In sol
body raycells procumbent with one ra
square marginal cells. Prismatic cry:s
chambered axial parenchyma cells.

Tangential section
Rays uni bt and triseriate simultaneg
present. Rays predominantly biseriate

height 8054260 pm, with-10 cells if S4
height. Fusiform parenchyma cells p| &
Two cells per parenchyma strand. Rayq [i

axial elements irregularly storied.

SFR 258 100

SFR 258 x 400

Dalbergia orientalBosser & R. RabiesFR 258CR 7296CR 7297, CR 7308, CR 7309, CR 7311, CR i
7313, CR 7314, CR 7316, RBE 2544, RBE 2554, RBE 2556, RBE 2557, RZK 8028

IAWA feature numbe2$ 13 21 22 26 29 30 43 47 52 56 62 66 69 70 76 77 82 83 85 86 90 PISAI2ARBE]
142 180 1800192 196

Additional feature®.1 12.1 96.1 102.2
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Dalbergia louv&iVig. FABACEAE

Synonymy -

Others specimensRBE 2247, RBE 2538, RBE 2541, RBE 2542, RBE 2543, RBE 2545, RBE
2550, RBE 2551, RBE 2552, RBE 2553, CR 7298, CHI@Q9CRERR 301, CR 7302, CR 7306.

Local namesVimboa maditiavinayolombodipony

PLANT DESCRIPTION

Tree | @0m highyip b 18 cnbBH.
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatiord-1000 m a.s.l.

Vegetation formatibarest
Bioclimatéiumid

Protected ared®tampondananasord
New protected aresisthabdlananivo

Dalbergia
orientalis

Samping st
& (hsribetion

Biodimate
By
[ e
I W
[ st

1 Bagbrai i

W | Py R ST g VT

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiples of 2 elements. Vesséksnd
raré. Tyloses present in vessels. Paratrachg
parenchyma winggddorm. Apotracheal 4
parenchyma in bands. R&tindt with hand len

1L argeDistincto the naked eye
2Rare: 820 vessels/mm?2

14



PITH AND PRIMARY XYLEM ANATOM

Pitht Shape of pith round to-létar Cells
dimorphic. Simgigs in transverse cell w|
Pith not visiblegalarized light.

Primary xylem Vascular bundles clei
separated. VesssMditary and in short ra
multiples. Fibres thialled inadial rows.

BRANCH XYLEM ANATOMY

Description Growth ring boundaries indis
Tangential diameter of vesse98-520em, 917
22 vessels/mm2, Vessel element lengtB4l.
230em. Intervessel pits smallgsh in diamete
Fibres thieko very thiekalled. Axial parenchy
paratracheal, diffis@aggregates, and in nar
lines up to 3 cells. Rays exclusively uniserig
height 4014180em, rays-81-16/mm.
Anatomical differences to stem xyldviean
tangential diameter of vessel lumina is small
branch (500120/114161260 em). Vesse
density is higher in the branch
(91722/51320 vessels/mm?). Rays are sli
shorter in the branch-148180/561.90410em)
while ray number @milar @1-16/91215
rays/mm).

BARK ANATOMY

Branch barkCollapsed sieve tubes altern
with groups of thigllled fibres. The col
consists of irregularly parenchyma cel
groups of tangentially dispersed |
Epidermis consists of regularly arr
rectangular cells distinct in polarized ligl

Stem barkThe phloem consists of alterr| §

bands of fibres and collapsed and

collapsed sieve tubes. Distinct ray dilg :

but only some rays become dilated.

crystals scattered or irregularly dispern B¢

phloem. The phellem is homogeenssst:
of regularly arranged rectangular cells. |

cells in phellem, distinct in polarized ligh

RBE 224X 0

RBE 224% 100

15




STEM XYLEM ANATOMY
Transverse section

Growth ring boundaries indistinct or ¢ g
Wood diffugaorous. Vessels predomin{ f
solitary. Tangential diameter of vessel |
161260em, 51320 vessels/mmz. Vessel i

two distinct diameter classes. Gums
other deposits in heartwood vessels.

Fibres very thiglalled. Paratrachg

parenchyma scanty to vasicentric.

Apotracheal parenchyma diffksggyregate| ¢
and in narrow bands up to three cellg §

Paratracheal parenchyma vasicentric.
Rays 9.215/mm.

RBE 224x 10

Radial section

Simple perforation plates.

Intervessel pits oval to circular and alter
10em in diameteérestured pits present.
Vessetay pits with distinct borders; sim
intervessel pits in size and shape thro
the ray ceNessel element lengtti 62330
em. Fibres with simple to minutely boi
pits.Heterogeneous rays with body ray (¢
procumbent and one row of upright and
marginal cells.

Tangential section

Rays predominanthjseriate, some rays
partially biseriate.

Ray height 8(80410sm.

Fusiform parenchyma cells present. Tw
perparenchyma strand.

Rays, vessels and axial parenchyma

irregularigtoried. Number of ray tiers par @&

mm:3-4-5.

RBE 2247 508

7298 X0D

CR7298 xd@0

Dalbergia louveR. Vig RBE 2247, RBE 2538, RBE 2541, RBE 2542, RBE 2543, RBE 2545, RBE 2§
RBE 2551, RBE 2552, RBE 2553, CR 7298, CR 7299, CR 7300, CR 7301, CR 7302, CR 7306
IAWA feature numbe2ss 9 13 22 26 29 30 42 45 58352 66 70 77 79 86 90 91 104 106 115 118 120 ]
178180 18996

Additional feature®.1 12.1 96.1 102.2
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Dalbergigreveanaill. FABACEAE

Synonymy D. ambongoen8aill. D. eurybothrizrake.D. myriabotrgaker.D. perriedum.D.
ikopensidum.D. isaloensi.Vig

Specimens RIR 2416&CR 6688, RIR 2869, RIR 2861, RIR 2874

Local namesManary toloho, Manary bomby, Manary voraka, Manary boraka, Manary vantan
mavo, Manipikdanarimboraka, Manary avoha, Mendoravina, Manary havo, Maintsoririnina,
Ndramanindra, Maorarivavazanomby, Maevalafika, Magnary, Mahday&agrilaaomposa,
Voamboana

PLANT DESCRIPTION

Shrub to tree£8 m high | 89 cm DBH.
Endemito Madagascar.

Exploited species.

DISTRIBUTION

Elevation31000 m a.s.l.

Vegetation formatiborest, grassland and
woodland

BioclimateDry, sularid and sdfoumid
Protected areadnkarafantsika, Ankarana, Is

Dalbergia

Bemaraha, Kiriddjtea, Namoroka, Tsaratan e
and Zombitdyohibasia . ———
New protectedareas Amor on 6 i g Dl
H Bioclimate
Francais iy
I Hhu i
[ Imdontane
| AT

Subramid

o = W X L i
- — — RS P DAL, o Y

[

e T ke e

“e

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct markg
differences in vessimeter between latew
and earlywood and marginal parenchyma
semiringporous. Vessels solitary and in
multiples of 2 to 3 elements. Vesselafatgery
raré to raréd Tyloses present in vesg
Paratracheal axial parenchyma veliged.
Apotracheal axial parenchyma in thin band
are thick

1L argeDistincto the naked eye
Aery raré: 5 vessels/mm?2
SRare: 80 vessels/mm?2
4ThickDistincto the naked eye

CR 6688
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PITH AND PRIMARY XYLEM ANATOMY|

Pitht Pith shapectangulaHeterogeneous

pith. Thicwalled parenchyma cells presen
Cells dimorphic. Prismatic crystals preser ks

Simple pits in transverse cell walls. Pith v
polarized light.

Primary xylemVascular bundles clearly
separated, vessels soldady/in short radial
multiples of 2 to 3 elements.

BRANCH XYLEM ANATOMY
DescriptionGrowth rings boundaries distinct n
by differences in vessels diameter. Tan
diameter of earlywood vessels |affZ6820 pm
and latewood vessels medit55-80 pm. 22832
vessels/ mmz2. Vessel element leng#6900 pm.
Intervessel pigsnall, -8 pm in diameter. Fib
thin, thickand very thigkalled. Apotracheal a
parenchyma diffuse, diffusggregateq
Paratracheal axial parenchyma scanty, vas
confluent and in narrow bands up to three cg
and more thanehrcells wide. Rays predomin
biseriate. Ray height118240 um. Rays -10-
13/mm.

Anatomical differences to stem xyldéfarlywoo
and latewood are larger in the steidg880 pm
60126220 um; 46895 pm / 48580 um) whilg
vessel number égemparable (2832 / 16645
vessels/ mm?2). Ray height in the stem is hig
118240 pm/ 16048290 pm) while ray numbg
comparable (13-13 / 8012 per mm).

Y .
CR 6688 %00

BARK ANATOMY

Branch barkCollapsed sieve tubes altern
with groups of thig&lled fibres. The co
consists of irregularly bluestained parer
cells and groups of tangentially disperse
Epidermis consists of regularly arr
rectangular cells distinct imipethlight.

Stem bark The phloem consist of altern g

bands of fibre and collapsed ancbitapse
sieve tubes. Ray and parenchyma dilg
present. Crystal sand irregularly disperse
phloem. Phellem homogeneous cons
regularly amged rectangular cells. Lign
cells in phellem, distinct in polarized light

CR 6688 00

CR 6688 x4
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries distinct mark
differences in vessel diameter be
earlywood and latewood. Wood-riegn
porous. Earlywood and latewood vess
solitary and in radial multipless afl@ments
Tangential diametérearlywood vesselgég
100184305 pm and of latewood veg
medium 384125 pm, 12522 vessels p¢
mm?2. Fibres very thickled. Apotrache
parenchyma diffuse and difftesggregated
Paratracheal parenchyma in narrow line|
three cells. Rayd#11 per mm.

- RIR 2864 40 | CR2861x 200
Radial section : LI
Simple perforation plates. Intervessel pit ] ' i
oval to circular and alterna®115 pum in
diameter. Vestured pits present. Yassely
with distinct borders; similar to intervessg |
size and shape throughout the ray cell.
element Igth 65155215 pum. Fibres w
simple to minutely bordered pits. Heterog
rays with body ray cells procumbent and
of upright and square marginal cells. Pi
crystal in chambered axial parenchyma ¢

fugieccad

b=

i
1
»

Vi

E.
t
!
|

=

“-r
rowss

e i

b
CR 6688 x00

CR 6688 X000

Tangential section i _:i'-' W i

Rays uniand biseriate simultaneously pré
Rays predominantly biserRRss. height 8!
146390 pum, with&16 cells in height. Fusif
parenchyma cells present. Two cell
parenchyma strand. Rays and/or axial e
not staed.

RIR 2861 »00 RIR 2861 08

Dalbergia greveaigaill: RIR 24167R 6688, RIR 2869, RIR 2861, RIR 2874

IAWA feature numbeltb4 132225 2B0 41 42 47 B2 66 70 76 77 86104106 115 1342180189190
192196

Additional feature®9.112.1 96.1 102.2
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Dalbergiemadagascarien$siatke FABACEAE

Synonymy -

Specimens SFR 247, SFR 248, RARBE 2547, RBE 2562

Local namesManabe Manary bomByoamboan®)anaryTsiandalanBaralabikesa, Sovoka,
Hazovola, Hazovolamémalramena, Masary, HazovolaNtasgry borak@aho, Vimboa be ravina.

PLANT DESCRIPTION

Tree | 20 m high | 2 cm DBH.
Endemic to Madagascar.
Exploited species.

DISTRIBUTION
ElevatiarD1000 m a.s.l.
Vegetation formatiofrorest and freshwg
wetland

BioclimateDry, humid and dubmid
Protected area8nkarana, Betampona, LoK
Loky Manambato (Daraina), Manongarivo,
and Montagne d'Ambre (including Foret d'A
New protected areaMt Francgaidylakirovang
Analalava and Mahatenanivo.

Dalbergia
madagascariensis

+ Sarmpling ades
&  Daxrbution
mctmate
oy

B Humis

[ T
s

Sl

WD P MAATMANY jar 20T

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiples of 2 to 4 elements. Vesse
and very rateApotracheal axial parenchyn
bands. Paratracheal axial parenchyma c
and rarely wingaliform. Rays are thick

1L arge: Distint the naked eye
A/ery raré:5 vessels/mm
SThickDistinct to the naked eye

TR
ﬂum i ‘t

SFR 248
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PITH AND PRIMARY XYLEM ANATOMY|

Pith Pith shape round. Heterogeneous
Cells dimorphic. Prismatic crystals p
Simple pits in transverse cell walls. Pith v
polarized light.

Primary xylem Vascular bundles sepa
vessels solitary and in short radial multipl

BRANCH XYLEM ANATOMY

Description Growth rings boundaries indig
Wood diffugeorous. Tangential diameter of ve iilg
4083110 pm, 4520 vessels/ mm2. Vessel ele| =
length 8055200 um. Intervessel pits smai
pum in  diameterFibres thin to thickvalled. Wik
Apotracheal parenchyma diffkesggregates 3
Paratracheal parenchyma confluent, -alifayet
and in narrow lines up to three cells | ¥
Heterogeneous rays, body ray cells procumb| S-St Ll o [ F T e
row upright and/or square mamgilisl Rays af Eaas S ssmsrstes - PRSI
predominantly biseriate. Ray heiddi780 pm. B - e
Rays 71313 /mm. Rays and/or axial elern s
irregularly storied. Number of ray tiers per axiq f=
Anatomical differences to stem xyleMean
tangential diameter in the stem higi8&n(UD/ 80
122150 pm). Vessel density rare in the st&@20(
[ 1:2-2 vessels/mm32). Ray height in the stem is
(76114180 / 10823150 pm) while ray numbe
similar (11-13 / 8113 rays/mm).

_'ll‘} “'-|!

SFR 248 X00 SFR 248 100

BARK ANATOMY

Branch barkSieve tubes, group of fibreg
collapse sieve tubes present in the phloe
cortex consists of irregular large parer
cells.
Stem barkPhloem consists of alternating
of fibre and collapsed and non collapsec
tubes. Parengima dilatations present. Cr|
sands irregularly dispersed and prismatic
present in the sclereids. The phelle
homogeneous, consists of regularly ar
rectangular parenchyma cells. Lignified
phellem, distinct in polarized light.

SFR248 x @0

= b i il .
SFR 248 02

21




STEM XYLEM ANATOMY LT *l.:“i!ﬂ'l'l;i. :
Transverse section L Wey
Growth ring boundaries indistinct. Wood | [ESRass
porous. Vessels solitary or in radial multip ". '&:“"lﬁu-r,...m, _
3 elements. Tangential diameter of the e

80122150 pm, -2 vessels/mniRibres thic| g
to very thiekalled. Apotracheal a
parenchyma diffuse. Paratracheal parel
confluent and in bands more than 3 cell
Rays 81-13 /mm.

e T L TR

"I.'I L1 "'"r"“"'_'_', g

SFR 248 x 400

Radial section A E 1
Simple perforation plates. Intervessebpity {F 1. ; B =i ] )
circular, opposite to alterna®&l107 um in & k. 20 "1l

diameter. Vestured pits present. Yasgatls I |
with distinct borders; similar to intervesse ]
size and shape throughout the ray cell. | S8
element length 1080230 pum. Fibres w| S
simple ashminutely borders pitsterogeneoy =

rays, body ray cells procumbent with ong &=
square marginal cells. Prismatic cryg [}
chambered axial parenchyma cells.

| EI‘

Tangential section

Rays unibiseriate simultaneopsdgent. Ray,
predominantly biseriate. Ray heigh?23050
pum, with 88 cells in height. Fusif
parenchyma cells present. Two cell
parenchyma strand. Rays and/or axial e
irregularly storied. Number of ray tiers p
mm : 5.

. Ly 2 _I | a (! 1
SFR248 x @0 SFR 248 0P

Dalbergia madagascariengistke SFR 247, SFR 248, RARRBE, 2547, RBE 2562

IAWA feature numbe2ss 13 21 22 26 29 30 42 46 52 61 66 69 70 77B3166190G:122 136 14130189192
196

Additional feature®.112.1 96.102.2
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Dalbergipurpurascertaill.

FABACEAE

Synonymy -

Specimens RBE 245ZR 667RIR 2418, CR 6679, RIR 2875

Localnames Manary tolohdanarimboraka, Hazovola, MagnaryMaaaoy boty, Sovoka, Manary

avoha, Tsimahamasabdanay fotsy, Manary bomby, Manary mainty, Manary tsiatondro

PLANT DESCRIPTION

Tree | 25 m high | ZD cm DBH
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatiord-1000 m a.s.l.

Vegetation formatibarest and woodland
Bioclimat®ry, sularid and sdfumid
Protected areasndringitra, Ankarafantsika, |
Ankarana, Bemaraha, KHifitBa, NamoroK
Zahamenand Zombitayohibasia

New protected arellntagne des Frangaid
Sahafary

Dalbergia
purpurascens

b Sampling site
®  Distribation
Eeadlinate
B ovy
I o
1 Montane
W obarid
Subhiamid

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct markg
differences in vessel diameter between Ig
and earlywood of the following ring. Woeddgy
porous. Solitary vessels and in radial multig
elements. Axighrenchyma diffineaggregate
Paratracheal axial parenchyma veiliigech
Vessels largand rare Tyloses present in
vessels. Rays are thick

ILarge: Btinct to the naked eye
2Rare: 20 vessels/mm
3Thick: Btinct to the naked eye

q,-?
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RBE 2452
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PITHAND PRIMARY XYLEM ANATOMY

Pith Pith shape round. Heterogeneous pas :

Thickwalled parenchyma cells present.
dimorphic. Prismatic crystals present. Sin
in transverse cell walls. Vascular bundles
separated. Pith visible in polarized light.

Primary xylemVesselssolitary and in lo
radial multiples of 2 to 4 elements.

BRANCH XYLEM ANATOMY
DescriptionGrowth rings boundaries distinct n
by differences in vessels diameter. Tan
diameter of earlywood vessels med@ga4@um
and latewood vessels smaB490 pm. 3$3108
vessels/ mmz2. Vessel element leng#980 pm.
Intervessel pits smadk-4 pm in diameter. Fib
thin, thickand very thiekalled. Gums presen
heartwood vessels. Apotracheal axial pare
diffuse, diffuse-aggregates. Paratracheal
parenchyma wingaidorm, confluent, and in ng
bands up to three cells and more than three c¢
Rays predominantly uniseriate. Ray heidht
240 pm. Rays-16-16/mm.

Anatomical differences stem xylemEarlywoo
and latewood in the stem are large4@850 um

/7098140um; 506780 pum / 46490 pm). Vess¢ :

number is higher in the braneb3(B3a8 / 71424
vessels/mm?). Ray height is higher in the st
113240 pm / 7038350 pr while ray number
higher in the branch-1506 / 91215 per mm).

. ¢ y
20, &gt
B9 .0 oe
.‘1.-._ .'_._ .-
Ll K
8520 3

T

.“':. _-"* . >

L -
=y

i

RBE 2452 100 . RBE 2452 100

BARK ANATOMY

Branch bark Sieve tubes arrangemen
tangential row. Collapsed sieve tubes a
with groups of thigilled fibres tangentia
bands. The cortex consists of squar
rectangular bks&ained parenchyma cells.
dilatations presenthe cortex consists
irregularly lignified parenchyma cells. L
cells in phellem, distinct in polarized light

Stem bark The ploem consist of alterng §

bands of fibre and collapsed ancbitapse
sieve tubes. Ray and parenchyma dilg
present. Crystal sand irregularly disperse
phloem. Phellem homogeneous cons
regularly arranged rectangular cellsed
cells in phellem, distinct in polarized light

RBE 2452 04
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries distinct, marked &
walled and radially flattened latewood fib
by differences in vessel diamaténeer
earlywood and latewood. Wood-riegn
porous. Vessels mostly solitary. Tan
diameter of earlywood vessell@bH0 and
latewood vessels -®880 um, 424
vessels/mm2. Gums and/or other depq
heartwood vessels. Fibres-ttockey thick
walled. Apotracheal parenchyffissediang
diffusen-aggregates. Paratracheal pareng §
in marginal banéays 9215 per mm

Radial section

Simple perforation plates. Intervessel pit
oval to circular amdternate, -812 pm in
diameter. Vestured pits present. Yapsgals
with distinct borders; similar to intervesse
size and shape throughout the ray cell.
element length 1162210 pm. Fibres w
simple to minutely borderedHwtaogneous
all ray cells procumbdntismatic crystal
chambered axial parenchyma cells.

Tangential section

Rays uni bt and triseriate simultaneog
present. Rays predominantly biseriatg |
height 7038350 umwith 37-18 cells in heiglh [
Fusiform parenchyma cells present. Two
parenchyma strand. Rays and/or axial e
irregularly storied.

i -."-.."II'!..: | :
RBE 2452 Y00 RBE 2452 00

Dalbergia purpurasceBsill: RBE 245ZR 667RIR 2418, CR 6679, P3R5

IAWA feature numbelb 4132226293041 42 47 52 58 62 66 68 69 70 76011@40L06116 13642180
189190 19296

Additional feature®.1 12.1 96.1 102.2
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Dalbergia molB®sser & R. Rabev.

FABACEAE

SynonymyD. stenocarpar typicR. Vig

SpecimensRIR 2478 CR 6678, CR 6686, CR 6697

Local namesManary vazanombjanaritoloho, Manary bonangdr&zaVanarimbatdManary fotsy,

Manary tomboditatééanary, dhary vato

PLANTDESCRIPTION

Shrub to tree {2D m high | up to 22 cm [
Endemic to Madagascar.

Exploited species.

DISTRIBUTION

Elevatian31000 m a.s.l.

Vegetation formatiborest and woodland
BioclimateDry, sularid and sdfoumid
Protected areas Ankarafantsika,
Vohibasia and Mikea

New protected are&ahafary

Zomb

Dalbergia
mollis

+  Seempleg sites
& Ditribution
Binchmate
Bl ory
-Humlu
[ mtontane
e

| iy

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct mark
differences in vessel diameter between lg
and earlywood. Wood gemgporous. Vesse
solitary andiiadial multiples of 2 rarely in clu
Apotracheal axial parenchyma in short
Paratracheal axial parenchyma conflue
wingediliform. Vessels ldrgand to rafe
Tyloses present in vessels. Rays ate thick

1L argeDistincto the naked eye
?Rare: 20 vessels/mm?2
SThickDistincto the naked eye

26
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PITH AND PRIMARY XYLEM ANATOMY|

Pith Pith shape round. Heterogeneous
Cells dimorphic. Prismatic crystals p
Simple pits in transverse cell walls. Pith v
polarized light.

Primary xylemVascular bundles not dis
vessels solitary and in short radial multipl

BRANCH XYLEM ANATOMY
Description Growth ring boundaries distinct, n
by differences in vessel diameter between eg
and latewood and by marginal parenchymg
semiringporous. Tangential diameter of earl
vessels 38680 um and latewood vessels020
170 um, 32555 vessels/mm2. Vessel elen
length 16032150 pm. Intervessel pits sm&il,(6
pm in diameter. Fibres thick to verywéiied.
Apotracheal parenchyma diffuse and -idiff
aggregates. Paratracheal parenchyma

vasicentric, wingaliform and inarrow lines up
three cells wide. Homogeneous rays, all r;
procumbent. Rays are predominantly biseria
height 7026220 pm. Rays P15 /mm
Anatomical differences to stem xylétarlywoo
vessels in the stem are largelQZ070 / 10155
230 pm). Vessel density is higher in the brar
4555 [ 182128 vessels/mm3). Ray height in the
is higher (¥D26220 / 346720 pm) while rd
number is comparablel@15 / 91012 rays/mm)

BARK ANATOMY

Branch bark Collapsed sieve tubes
grouped fibre in tangential bands group
in the phloem. The cortex consists of if
parenchyma cells.
Stem barkThe phloem consists of altern
bands of fibres and collapsed armbligpred
sieve tubes. Distinct ray and paren
dilatations present. Only some rays b
dilated. Groups of fibres irregularly dispe
the cortex. Prismatic crystals present
sclereids. The layer phellem is homoge
consists of regularly aaged rectangu
parenchyma cells. Lignified cells in p
distinct in polarized light.

CR 6697 x04
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries distinct, mark
differences in vessel diameter be
earlywoodand latewood and by mar
parenchyma. Wood sengjporous. Earlywo
and latewood vessels solitary and in

multiples of -2 cells present. Tangel |8

diameter of earlywood vessedg4-3D um ang
latewood vessels @250 pm, 13128
vesselsnm?2. Fibres thi¢k very thiekalled
Apotracheal parenchyma diffieggregatey
Paratracheal parenchyma rarely wiifged
Marginal or seemingly marginal paren
bands present. Rays04.2 per mm.

Radiakection
Simple perforation plates. Intervessel pit
oval to circular and alterna@12 pm in

diameter. Vestured pits present. Yapsgals '
with distinct borders; similar to intervessg &

size and shape throughout the ray cell.
elenent length 1162210 pm. Fibres w

simple to minutely borderedHmtaogeneol

and heterogeneous, in some body ray

procumbenwith one row of square matr| |

cells Prismatic crystal in chambered
parenchyma cells.

Tangential section

Rays uni bt and triseriate simultaneg
present. Rays predominantly biseriate
height 3346720 um, with-2-41 cells if
height. Fusiform parenchyma cells prese
cells per parenchyma strand. Rays aral/
elements not storied.

" CR 6697 50D

Dalbergia molliBosser & R. RabeRIR 2478 CR 6678, CR 6686, CR 6697

IAWA feature numbetbc 4 13 22 25 29 30 41 42 48 52 61 66 69 7091820415136 14280189190 197

196
Additional feature®.112.1 96.102.2
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Dalbergia maritiRaVig. FABACEAE

Synonymy -

Specimens SFR 255, RZK 8040, RZK 8035, RZK 7704

Local namesManary beravindlombodipongandroVoafarigAndramena madinidraVio@bobitsy
Bois de ros®danary tombombinf@mbobitsy

PLANT DESCRIPTION

Tree | 45 m high |3 cm DBH.
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatian31000 m a.s.l.
Vegetation formatiBorest
BioclimateHumid
Protected areasAnalamazaotra, Andohali
Mananara Noatid Betampona
New protected arelkakirovaABsihomanaoml]

Dalbergia
maritima
var. maritima

= Sewpling sites
& OletrEsstiog
Biochmate
I g
[ EMut
[ Istnntane
i
Subdramid

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiples afl@ments. Apotracheal g
parenchyma diffie@gregates. Paratrach
axial parenchyma wing#drm and conflug
Vessels larg§and very rateTyloses present
vessels. Rays are thick

1L arge: Distint the naked eye
’Rare: 20 vessels/mm?
SThickDistinct to the naked eye
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PITH AND PRIMARY XYLEM ANATOMY|

Pith Pith shape round. Heterogeneous
Cells dimorphic. Thickled parenchyma c
present. Prismatic crystals present. Simp
transverse cell walls. Pith visible in polariz

Primary xylem Vascular bundles dist
vessels solitaapd in short radial multiples,

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indis
Wood diffugeorous. Tangential diameter of v
60104160 pm, 28269 vessels/ mm2. Ves
element length 1085210 pm. Intervesspits
small, 6 pm in diameter. Fibres tlzink very
thickwalled. Apotracheal parenchyma -dif
aggregates. Paratracheal parenchyma vas
wingeehliform, confluent and in lines up to 1
wide. Body ray cells procumbent, one rdw

and/or square marginal cells. Rays are predo| §

uniseriate. Ray heigh188260 pm. Rays-12-17
/mm.

Anatomical differences to stem xyleMean
tangential diameter in the stem larefe34(BE0 /

90145230 pum). Vessel density in the binégtobr| B '
(264269 / 24-6 vessels/mm?). Ray height in §

branch is higher {828260 / 2813200 pum) whil
ray number is similarX427 / 8.316 rays/mm).

BARK ANATOMY
Branch barkSieve tubes, groups of fibre
collapsed sieve tubes present in the phlog
cortex consists of rectangular parenchyn
and group of tangentially distributed fibre

Stem barkThe phloem consists of alterr &

bands of fibres and collapsed and non cq

sieve tubes. Rand parenchyma dilatatiq §

present. Prismatic crystals irregularly dig
in the phloem. The phellem is homoge
consists of regularly arranged rectangulg
Lignified cells imgdlem, distinct in polar
light.

SFR 255 x0P

RZK 7704 X0
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries indistinct. Wood
porous. Vessels solitary or in radial multip
3 elements. Tangential diameter of the
90145230 pum, -6 vessels/mm2. Fibres
thickwalled. Apotracheal axial parench
diffuse and diffuseaggregates. Paratrach
parenchyma winegdorm and in narrow bg
up to three cells wide. Ray&1% /mm.

Radial section
Simple perforation plates. Intervesseipity

circular and alternateg-1® pm in diamet¢ i

Vestured pits present. Vaaggbits with distir
borders; similar to intervessel pits in si
shape throughout the ray cell. Vessel €
length 13087220 um. Fibres with simple

minuty borders pitsHomogeneous a| |}

heterogeneous rays both present. In sor
body ray cells procumbent with one row o
marginal cells. Prismatic crystal in chai
axial parenchyma cells.

&
Ry 1 ———

Tangential section

\

(147

— ]

Rays uniand biseriate simultaneously prg § e

Rays predominantly uniseriate. Ray hei

113200 pm, with@8 cells in height. Fusif{ [[RERaE

parenchyma cells present. Two cell
parenchyma strand. Rays and/or axial e
storied. Number of ray persaxial mm:6b

RZK 8040

0

RZK 8040 X008

DalbergiamaritimaR. Vig.SFR 255, RZK 8040, RZK 8035, RZK 7704

IAWA feature numbe2ss 13 22 26 29 30 42 46 52 61 66 70 76 77 7992166196115118120121 136 14

180189 19496
Additional feature®.112.1 96.102.2
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DalbergiamirnensiBenth

FABACEAE

Synonymy -

SpecimensCR 6668, CR 6682, T24

Local namesManaryatanyVohimboa, Manariborika, ManaryNdatigrintsaka, Manarinalafia

PLANT DESCRIPTION
Shrub to tree |-1% m high.
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevation31500 m a.s.l.

Vegetation formatiborests, freshwater wetlg
inselberg/rock face and thicket
BioclimateDry, sularid and sdfumid
Protected area&ndohahel&irindy

New protected arell$:Francais and Itremo/
Ambatofinandrahana

Dalbergia
emirnensis

Enclimats

i [

I i

[ tdgniane

bl

| [edhurd
& Oslirisatinn

bz e AU i s T

STEM XYLEM DESCRIPTION

Growth ring boundaries distinctly mark
differences in vessel diameter betategoog
and early wood. Woodpmgus. Vessels solit;
in radial multiples of 2 to 3 elements, in
clusters, largeraré Tyloses present in vess
Paratracheal axial parenchyma veiliigech. Ra|
distinct with hand lens.

HargeDistincto the naked eye
2rare: 820 vessels/m?2




PITHAND PRIMARY XYLEM ANATOMY

Pith Pith shape round. Heterogeneous pi
Cells dimorphic. Cells contents present. 1
walled parenchyma cells present. Prismal
crystals present. Simple pits in transversg
walls. Pith visible in polarized light.

Primary xylemVascular bundles distinct,
vessels solitary and ingloadial multiples of
to 4 elements

BRANCH XYLEM ANATOMY
DescriptionGrowth rings boundaries distinct n
by differences in vessel diameter. Wepokoing)|
Tangential diameter of earlywexsels 7048250
em and | at ewe8dd ewh-A24
vessels/ mmz. Vessel element leng@?5® 0

Intervessel pits mediui74um in diameter. Fibn |

thick to very thiekalled. Apotracheal parench
diffuse and diffuseaggregates. Paratracheg
parenchyma scanty and in marginal pare
bandsRay height &P0505 pum. Rays10-12/mm
Anatomical differences to stem xyleMean
tangential diameters of early wood and Ig
vessels of the stem are larger4F260 /11202

310 um) (35680 / 66 790 um). Vessel density
the stem is highees#72 | 7402118 vessels/mn
Rays in the stem are predominantly bigkiliate
the branch uniseriate. Rays in the stem are hi
170370 / 82206505 um). Ray number is high
the branch (41214 / 71012 rays/mm).

BARK ANATOMY
Branch barkSieve tubes, groups of fibre

collapsed sieve tubes present in the phlog §

cortex consists of irregular parenchyma c
group of tangentially distributed fibres.

Stem barkThe phloem consists of altern
tangential bands of fibres and collapsed ¢
collapsed sietgbes. Distinct ray &
parenchyma dilatations present. Crysts
irregularly dispersed in the phloem and
The phellem is homogeneous, consi
regularly arranged rectangular parenchyn
Lignified cells in phellem, distinct in pd

light.

CR 6668 x00
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STEM XYLEM ANATOMY
Transverse section :
Growth ring boundaries distinct, mark ¥
differences in vessel dianbeteveen latewo( kg
and earlywood. Wood -pioigpus. Earlywo| *
vessels solitary, latewood vessels in
multiples of -2 cells present. Tanget [
diameter of earlywood vesseld 98BS pm|
and of latewood vessel$3B800 um, 589 | E
121 vessels per mitores very thicklled| K e
Apotracheal parenchyma diffuse andidif] FHg
aggregates. Rayd @12/ mm.

CR 6668 40 I CR 6668 x 200
Radial section als
Simple perforation plates. Intervessel pitg ol ] S T -
circular, opposite to alternat®106 um in \ o R | U
diameter. Vestured pits present. Yassels R
with distinct borders; similar to intervesseg 5%

size and shape throughout the ray cell.| &=
element length -589450 pm. Fibres w|
distinctly bordered pgitemogeneous rays,| §%
rays cells areequumbent. Prismatic cryst| i3
chambered axial parenchyma cells.

CR 6668 X000

Tangential section

Rays uniand biseriate simultaneously pre
rarely triseriate Rays predominantly biser
Ray height &20505 pum, withB-33cells in
height. Fusiform parenchyma cells prese
cells per parenchyma strand. Rays and/o
elements not storied.

CR 6668 X00 RZK 6668 00

Dalbergia emirnensBenth:CR 6668, CR 6682, T24

IAWA feature numbetb 3 13 22 26 29 30 41 42 49 52 56 61 66 69 70B1B7B040115 136 1430189190
192196

Additional feature®.1 12.1 96.1 102.2
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DalbergiauaresensBaill.

FABACEAE

Synonymy D. kernierBaill

Specimens RIR 2446, RIR 2837, RIR 2843

Local namesManary mavo, Manary tsiandalana, palissandre, Manary

PLANT DESCRIPTION
Tree | @ m high | 8 cm DBH.
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatiar0-500 m a.s.l.
Vegetation formatiBarest
Bioclimatd®ry

New protected aresleintagne des Frangais g
Orangea/Rigny

Dalbergia
suaresensis

Binclimate
B oy
R Huimio
[Imontans
I 5ubid
Subbambd
¥ Semping stes
& Qistribation

R Fary RAROANTY s THIT

STEM XYLEM DESCRIPTION

Growth ring boundaries indistinct. Wood
porousVessels solitary and in radial multipl
to 3 elementg\potracheal axial parenchyn
narrow linesParatracheal axial parench
wingedhliform. Vessels ldrgad rarg tyloses
present in vessdRays are thick

JargeDisctindb the naked eye
rare: 80 vessels/m?
Sthick: Btinct to the naked eye
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PITH AND PRIMARY XYLEM ANATOMY|

Pith Pith shape round. Heterogeneous
Cells dimorphic. Cells contents present,
walled parenchyma cells present. Pri §
crystals present. Simple pits in transve
walls. Pith visible in polarized light.

Primary xylemVascular bundles datinct
vessels solitary and in long radial multiple

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indig @
Wood diffugeorous. Tangential diameter of vé
60105210 um, 14925 vessels/ mm2. Veg
elementlength 11353230 pm. Intervessel [ %
medium,-8-8 um in diameter. Fibres,tthickand | &
very thicwalled. Apotracheal parenchyma ¢ {&
and diffuseraggregates. Paratracheal pareng
vasicentric, wingaliform and in lines up to I3 | £
wide.Homogeneous raysayR are predominar
uniseriate. Ray heightl68150 um. Rays912
/mm. Number of ray tiers par axiat®vn: 6 :
Anatomical differences to stem xyleMean .
tangential diameters in the stem largd@5EM /| &
125224388 um) (356-80 / 6&¥7-90 pum). Vessq
density in the branch is high&i928 / 91626 | & =
vessels/mmz2. Rays in the stem are predon "RIR 2837 XD
biseriate while in the branch uniseriate. Ray
and number in the stem are high£d@&50 / 60
150298 um) (812 / 91114 rays/mm).

RIR 2837 X0

BARK ANATOMY
Branch barkSieve tubes, groups of fibre
collapsed sieve tubes present in the phlog
cortex consists of irregular parenchyma c
group of tangentially distributed fibres.

Stem barkPhloem consists of alternating
bands and collapsed and non collapsed
tubes. The cortex is characterized by gr
sclereids tangentially distribDtstihct ray a
parenchyma dilatations present. x
crystals present fire tsclereids. The phellef&al
homogeneous, consists of regularly args
rectangular parenchyma cells. Lignified J

phellem, distinct in polarized light. RIR 2837 00

RIR 2837 02
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundamelistinct. Wood diffu
porous. Vessels solitary or in radial multip
4 elements. Vessels of two distinct di

classes. Tangential diameter of the vesss

224388 um, 4626 vessels/mmz2. Gums ar
other deposits in heartwood vesseds. thibk
to very thiekalled. Apotracheal a
parenchyma diffuse and diffeesgyregates
Paratracheal parenchyma vasicentric,
wingeehliform and in narrow bands up to
cells. Rays®1-14 /mm.

Radialsection
Simple perforation plates. Intervessel pitg
circular and alternateg-8 um in diamete
Vestured pits present. Veaggbits with distir
borders; similar to intervessel pits in si
shape throughout the ray cell. Vessel €
length 97152220 pm. Fibres with distin
bordered pitdomogeneous and heterogen
rays both present. In some rays body rz
procumbent with one row of spare margin
Prismatic crystal in chambered axial pare
cells.

Tangential section

Rays uniand biseriate simultaneously pré
Rays predominantly biseriate. Ray heig
1506298 pum, with214 cells in height. Fusif
parenchyma cells present. Two cell
parenchyma strand. Rays aaxi@relemen
not storied.

RIR 2837 »00

RIR 2837 »00

RIR 2837 08

Dalbergia suaresendaill.: RIR 2837, RIR 2843, RIR 2446
IAWA feature numbe2sb 13 22 25 29 30 43 47 52 56 61 66 69 70 76 77 79 82@H 06 915 136 1+

180189 19296
Additionafeatures 9.1 12.1 961D2.2

37




DalbergiahapelieBaill.

FABACEAE

Synonymy D. pterocarpifldaker

Specimens RZK 8026, SFR 257, RZK 7712

Local namesVimboa, Tsiatondro, VoamboatMaoaritoloho, Manaribe, Voamboana, Manary

Hazovola, Hazovola fotsy, Sovoka

PLANT DESCRIPTION

Shrub to tree }1% m high | 2 cm DBH
Endemic to Madagascar.

Exploited species.

DISTRIBUTION

Elevatian31000 m a.s.l.
Vegetatiorformatian Degraded formation
forests

BioclimatéHumid Protected areas: Analamaz
Périnet, Andasibe, Andohahela, Andr
Betampona, Manombo, Midongy du Sud,
New protected areAsalalava, Sahafary and
Tampolo

Dalbergia
chapelieri

+ Spmipling Hies
#*  DisrBution
Bipclimae
[ g
I i
[ Mtortane
e

Sublwamid

VL | Fam LAY T

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiples of 2 to 4 elements. Apo
axial parenchyma in short lines and marging
Paratracheal axial parenchyma veilifgech
Vessels largand rare Rays are thick

1L argeDstinct to the naked eye
?Rare: B0 vessels/mm?2
SThickDistinct to the naked eye

" SFR 257
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PITH AND PRIMARY XYLEM ANATOMY|

Pith Pith shape round. Heterogeneous
Cells dimorphic. Cell contents. Simple

transverse cell walls. Pith visible in polariz

Primary xylemVascular bundles non sepg

vessels solitary and in short radial multipl| ¢

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indig
Wood diffugeorous. Tangential diameter of ve
5070110 pm, 48074 vessels/ mm2. Veg

element length-501200 um. Intervessel pits si &
4-6-7 pm in diameter. Fibres thirdk to very thig &

walled. Paratracheal parenchyma aliiged

confluent, in bands up to three and more thy &
cells wide. Two, fourd)3cells per parenchy| &
strand. Homogeneous and heterogeneous rg &

present. In some rays body ray oeilsriyent wit

one row of square marginal cells. Ray ¥

predominantly uniseriate. Ray heiggh#380 pum,
Rays 11317 /mm.
Anatomical differences to stem xyleMean

tangential diameter in the stem is higiied (80/| &

701001450 pm). Vessdénsity is rare in the sf
(446074 | 457 vessels/mm32). Two, fod) &lls
per parenchyma strand in the branch. Ray he
ray number in the stem are high&fL 7830 / 90
157360 um) @1-16/ 11/13/17 mm).

e i R
SFR 257 x@

BARK ANATOMY
Branch barkCollapsed sieve tubes altern
with groups of thig&lled fibres. The co

consists of irregularly rectangular parer £

cells.

Stem barkThe phloem consists of altern g

tangential bands of fibres and collapsed-g
collapsed sieve tubes. Parenchyma di
present. Only some rays become dilhts

phellem is homogeneous and it cons| &
regularly arranged rectangular cells. L| g

cells in phellem with prismatic crystals, di
polarized light.

SFR 257 x4
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries indistinct. Wood
porous. Vessels solitary or in radial multip
5 elements. Tangential diameter of the

70100145 pm, 4-7 vessels/mm?2. Fibileisk
to very thiekalled. Apotracheal a
parenchyma diffuse and diffeesgyregates
Paratracheal parenchyma  waldedn
Seemingly parenchyma marginal bands |
Rays €.1-16 /mm.

Radial section

Simpleerforation plates. Intervessel pits
circular and alternates-%6 um in diamete
Vestured pits present. Vaaggbits with distir
borders; similar to intervessel pits in sij §
shape throughout the ray cell. Vessel €
length 12577225 pum. Fibres with distin
bordered pitdomogeneous and heterogen
rays both present. In some rays body rg
procumbent with one row of square m i
cells. Prismatic crystal in chambered = =
parenchyma cells.

Tangential section

Rays uniand biseriate simultaneously pr¢ g
Rays predominantly uniseriate. Ray hei
157360 pm, with&12 cells in height. Fusif
parenchyma cells present. Two cell
parenchyma strand. Rays and/or axial e
irregularly storied.

SFR257 x @0 SFR 257 00

Dalbergia chapelieBaill. RZK 8026, SFR 257, RZK 7712

IAWA feature numbe2ss 13 22 25 29 30 41 47 52 62 66 69 70 76 77 82 83 89 90 91195 192436
142 180 1800192 196

Additional feature®.1 12.1 96.1 102.2
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Dalbergia chlorocaiRh&/ig

FABACEAE

Synonymy -

SpecimensRIR 2903, RIR 2904, FAB5

Local namesManarimborak®ManaryimboaManary vazanombiotomboronasiandalan®fanary

borakaManarikaatilanary mavo

PLANT DESCRIPTION

Tree | €0 m high | 3D cm DBH.
Endemic to Madagascar.
Exploited species

DISTRIBUTION

Elevatior0-999 na.s.l.

Vegetation formatiBarest, Woodland
Bioclimat®ry, Subarid

Protected areasndranomena, Ankarafantsik
Bemaraha, Kirindy Mitea, Loky Manambato
(Daraina), Namoroka, Ankarafantsika

New protected ares

Dalbergia

chlorocarpa

Lampling sites
®  [etnbution
Wioclirma e
[ vy
il e
[ rtoosames
[ e
Sk

S/ P ALLEOHENS. g 1Y

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiples of 2 elements. Vesséksnd
raré. Tyloses present in vessels. Paratrache
parenchyma wingaddorm. Apotracheal 4
parenchyma in bands. Rays arg thick

1L argeDistinct to the naked eye
?Rare: 20 vessels/mm?2
SThickDistinct to the naked eye

.Siiii;?ff',f;.”‘"“

l'
5 AR NaE S0 g +
nu'@w’é’ i' ':, iz
I' ] s b
|=t “ *"‘-!“.“}i*j‘lhn.‘:?‘
; f!!!.‘:f.‘f'ﬂ::::gg e ""“-f.'f::’
’.iui“&". ';Ch .“ L]
(== i " .-I 1; alas
'.I“‘,'-f— -Fll-t-n'l" i '
9ive -;qt.l ..1
h'E_ 1*--.
°
Y
.
-
:
i
1]

_._
r"l |-1.

ﬁ-

RIR 2904
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PITH AND PRIMARY XYLEM ANATOMY|

Pith Pith shape pentagonal. Heterogened §

pith A few scattered thiclled parenchyma
cells present. Cells dimorphic. Dark stain
substances present. Prismatic crystals pr

Simple pits in transverse cell walls. Pith v :

polarized light.
Primary xylemvascular bundles distinct.
Vesselsolitary and in long radial multipleg

BRANCH XYLEM ANATOMY

Description Growth rings boundaries indistis
absent. Tangential diameter of vessEI8T/D
um, 34259 vessels/ mm2. Vessel element
110146210 um. Intervessel pits sm&i8 gm in
diameter. Fibres thithick and very thigkalled.
Axial paremyma diffuse, diffisaggregates
scanty, vasicentric and in bands afells wide

Heterogeneous rays predominantly biseria

height 5819270 um. Rays&16/mm.

Anatomical differences to stem xyl&nowth rin

distinct in the stem. Meargdatial diameter
vessel lumina is smaller in the brarct8IM um
/ 35169275 pm) while vessels number is high

4259 /111518 vessels/ mm?). Heterogeneous :

in the branch. Ray height and ray number ar
in the stem than in thenbina(58.19270 / 8237
540 um) (&16/ 111213/mm). Rays, fibres
axial parenchyma irregularly storied.

'RIR 2904 200

BARK ANATOMY
Branch barkCollapsed sieve tubes altern
with groups of thig&lled fibres. The co
consists of irregularly rectangular parer
cells.
Stem barkThe phloem consists of alterr
tangential bands of fibres and collapsed-g
collapsed sieve tubes. Parenchyma di
present. Only some rays become dilats
phellem is homogens and it consists
regularly arranged rectangular cells. L
cells in phellem with prismatic crystals, di
polarized light.

RIR 2904 »00

RIR 2904 04
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STEM XYLEM ANATOMY
Transverse section

Growth ring boundaries distinct mark
marginal parenchyma. WasEimiporous
Vessels solitary or in radial multiple8
elements. Tangential diameter of the ves

169275 um, £1518 vessels/mmz, Fibres-l §

to very thiekalled. Apotractheaaxial
parenchyma diffis@ggregates. Paratrach
parenchyma scanty and in narrow lineg
three cells wide. Ray4213/mm.

Radial section
Simple perforation plates. Intervessel pit
oval to circular and alternat®9 Gum in
diameter. Vestured pits present. Yapsgels
with distinct borders; similar to intervesse
size and shape throughout the ray cell.

element letly 68150210 um. Fibres w| F

simple to minutely bordered pits. All rag
procumbent. Prismatic crystal in chamber
parenchyma cells.

Tangential section

Rays uni bt and triseriate simultaneg
present.Rays predominantly biseriate.

height 7863355 pm, with-¥26 cells if |

height. Fusiform parenchyma cells prese
cells per parenchyma strand. Rays and/
elements not storied.

Y
RIR 2904 Y00

RIR 2904 200

RIR 2904 x Q0

RIR 2904 00

Dalbergia chlorocarpg Vig.: RIR 2903, RIR 2904, RBE 2905

IAWA feature numbetss 122262930424752616669 70 77 78 86 9097 104.15136142180189

192196
Additional feature®.1 12.1 96.1 102.3
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Dalbergia tricoBosser & R. Rabev FABACEAE

Synonymy -

Specimens RBE 2447, RBE 2448, RBE 2449

Local namesVahitaha, Manary baomba, Manary fotsy, Sangnary, Tsiandalana, Manarivorak|

PLANT DESCRIPTION

Shrub to trge520 m high | 3D cm DBH.
Endemic to Madagascar.

Exploited species

DISTRIBUTION

Elevatiar0-1499 m

Vegetation Formatieorest, Inselberg/Rocl
Face and Woodland

Bioclimatd®ry, Humid, Subhumid
Protected areadnkarafantsika and Isalo
Newprotected area8nalavelona (Forét
Sacrée Alandraza Analavelo)

Dalbergia
tricolor

Bioglimate
B oy
B Humid
[ Montane
B st
Subtarrid
+ Samoling sibes
& [Distribution

L= = DG | M RALACRARTY, Jan 2597

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels
and in radial multiples of 2 to 3 elel
Apotracheal axiarenchyme in narrow li
Paratracheal axmdrenchyma winggdorm|
Vessels largeand rarfe Tyloses present
vessels. Rays are thick

1L argeDisctindb the naked eye
’Rare: 20 vessels/mm?
3Thick: Distinct to the naked eye

RBE 2448
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PITH AND PRIMARY XYLEM ANATOMY

Pitht Pith shape polygonal. Heterogeneous pif :

dimorphic. Thiglalled parenchyma cells pre
Prismatic crystals present. Simple pits in tra
cell walls. Pith visible in polarized light.
Primary xylemVascular bundles distinct, ve
solitay and in long radial multiples

BRANCH XYLEM ANATOMY

Description Growth rings boundaries indistir
absent. Tangential diameter of ves&at9 4D
203563 vessels/mmz. Vessel element ledqt@
150 &m. I ntebvesmeln
Fibres very thirand thickvalled. Apotrache
parenchyma diffusenaggregates. Paratrach
parenchyma scanty, wiraligédrm, confluent, in li
up to three cells and in bands more than 3 ce¢
Homogeneous and heterogeneous
predominantly uniseriate. Ray heiyp®Z80 pum,
Rays 144216/mm.

Anatomical differences to stem xyl&@nowth rin
distinct in the stem. Mean tangential diametg
wood vessel of the stem is largéBga0/ 4667-90

pm). Vessel density is higher in the bre8®632( E

51120 vessels/ mmz2. Rays in the baamcihorte
(701206240 pm /A263420 pum) while ray numbe
similar (20216 / 8.1-13 rays/mm).

BARK ANATOMY

Branch barkSieve tubes, groups of fibre
collapsed sieve tubes present in the phlog
cortex consists of rectangular parenchyn
and group of tangentially distributed fibre

Stem barkThe phloem consists of altern
tangential bands of fibrescafldpsed and n
collapsed siewgbes. Parenchyma dilatg
and crystal sand scattered present in the
The phellem is homogeneous, consi
regularly arranged rectangular parenchyn
Lignified cells in phellem, distinct in pg

licht.

" RBE 2448 200

S A
RBE 2448 20
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STEM XYLEM ANATOMY

Transverse section

Growth rings boundaries distinct, mark
thickwalled and radially flattened fibres ¢
differences in vessel diameter between Ig
and earlywood. Wood genmous. Earlywo
vessels mostly solitary, latewood vessels
multiples of£2eements. Tangential diamet
earlywood vessels@® 0 e m and
vessels 160542 2 0 4140 vedsels pg

mmz2. Gums and/or other deposits in hed

vessels. Fibres thicto very thiekalled
Apotracheal parenchyma diffuse and-ihf
aggregates. Paratracheal parenchyma
Rays 81-13/ mm.

Radial section

Simple perforation plates. Intervessel pitq |

circular and alternatd, 116 um idiameten [ &% £

Vestured pits present. Veaggbitsvith disting
borders; similar to intervessel pits in si
shape throughout the ray cell. Vessel €
length 110706260 pum. Fibres with distir
bordered pitsleterogeneous rays with bod

cells procumbent and one row of square 1| #§

cells Prismatic crystal in chambered
parenchyma cells.

RBE 2448 100

Tangential section

Rays uniand biseriate simultaneously pr¢ &
rarely triseriate. Rays predominantly bi

Ray height 7063420 pum, with-318 cellsn
height. Fusiform parenchyma cells prese
cells per parenchyma strand

RBE 2448 90

Dalbergia tricoldDrake RBE 2447, RBE 2448, RBE 2449

IAWA feature numbetab 4 12227293041 42475262 6659 70 76 77 78 829M®7 104 10615 136

142180189190192196
Additional features9.112.1 96.102.2
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Dalbergia monticBlasser & R. Rabev.

FABACEAE

Synonymy -

Specimens SFR 262, T37

Local namesVoamboana mena, Manariketganapboana madinidravina, Hazovola, Tsiandalan

Palissandre

PLANT DESCRIPTION

Tree | 7-30 m high | 20-70 cm DBH
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatian32000 m a.s.l.
Vegetation formatiborest
BioclimatdHumid and subhumid
Protected area&nalamazaotPariet,
Manongarivo, Ranomafdabhamena
New protected areAmbatovy

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiples o6 Z2elements. Vessels lar
and rare Paratracheal axial parenchyma cor
Apotracheal axial parenchyma in bands. R
distinct with hand lens.

1LargeVisible to the naked eye
?Rare: 20 vessels/mm?2

Dalbergia
monticola

4+ Gamjiling sbei
®  Datributmn
B lonite

Bl oy

I [T

T 1ndontane

[ b

Eubwimin

MG - Forw RASDNARY Jgm NAT

SFR 262
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PITH AND PRIMARY XYLEM ANATOMY

Pith Pith shape square. Heterogeneous pith
dimorphic. Cell contents present. Prismatic

present. Simple pits in transverse cell wal &

visible in polarized light.
Primary xylemVascular bundles separate, ve
solitary and in laraglial multiples.

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indig

Wood diffugeorous. Tangential diameter of vq §

60101180 pm, 28393 vessels/ mm2. Ves
element length 1PR3200 pm. Intervessel {
small, 7 pm in diameter. Fibres- tluinthick
walled. Apotracheal rgmehyma  diffuse
aggregates. Paratracheal parenchyma confiy
in narrow lines up to three cells wide. Homo(
and heterogeneous rays both present. In so

body ray cells procumbent with one row of
marginal cells. Rays are preddiginariseriatq £

Ray height 602160 pm. Rays-1B15 /mm. Ray
and/or axial elements irregularly storied.
Anatomical differences to stem xyleMean
tangential diameter in the stem is high®&{80
/90178380 pm). Vessel density is rare iteting
(2064393 / 2611 vesselsimm?). Rays
predominantly uniseriate in the branch while
in the stem. Ray height in the stem is higl2
160 / 74162300 um) while ray number is comp
(131315/81215/mm).

BARK ANATOMY
Branch barkSieve tubes, group of fibreg
collapse sieve tubes present in the phloe
cortex consists of rectangular parenchym

Stem barkPhloem consists of alternating
of fibre and collapsed andcotapsed siev
tubes. Prismatic crystals present in the sq
The layer phellem is homogeneous, con
regularly arranged rectangular parenchyn
Lignified cells in phellem, distinct in pg
light.

SFR 262 X 100
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries indistinct. Wood
porous. Vessels solitary or in radial multip
3 elements. Tangential diameter of the
90178380 pum,-B-11 vessels/mm?2. Fibres t
to very thiekalled. Apotracheal ax
parenchyma diffuse and diffeesgyregates
Paratracheal parenchyma aliform to cg
and in bands more than 3 cells wide -Ray
15 /mm.

Radial section
Simple perforation plates. Intervesseipity
circular and alternat&-30 um in diameté
Vestured pits present. Vaaggbits with distir

borders; similar to intervessel pits in sij ;

shape throughout the ray cell. Vessel €
length 13072230 um. Fibres with distir
borderd pitsHomogeneous and heterogen

rays both present. In some rays body rg !

procumbent with one row of square m
cells. Prismatic crystal in chambered
parenchyma cells.

Tangential section

Rays uniet bi and triseriate simultaneg

present. Rays predominantly biseriate v

height 7062300 um, with&18 cells in heigl S48

Fusiform parenchyma cells present. Two
parenchyma strand. Rays and/or axial e
not storied.

SFR 268

B

SFR262 x @0

Dalbergia monticoBosser & R. Rahe&3F£R 262, T37

IAWA feature numbe2ss 13 22 26 29 30 42 47 52 62 66 69 70 76 77 80 83 86 90 911 951864140

180189192196
Additional feature®.1 12.1 96.1 102.2
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DalbergiabrahamBosser & R. Rabev.

FABACEAE

Synonymy -

SpecimensRIR 2834,IR 2835

Local names-

PLANT DESCRIPTION

Tree | 446 m high | B cm DBH.
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatiar0-499 na.s.|.
Vegetation formatifamest, inselberg/rock facg
woodland

Bioclimatedry

Protected areasnkarana

New protected arglelé Francais

Dalbergia
abrahamii

b Sampling st
= Disiribution
Basdimate
I ovy
I el
] wootane
I barid
Subhamid

oty P BAMCHMAR Y Jw W7

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct markg
differences in vessel diameter between Ig
and earlywood of the following ring. Woeddgy
porous. Solitary vessels and in radial multig
to 5. Axial parenchyma difusggregates a
wingedhliform. Larg@nd rarevessels. Tylosq
present in the vessels. The rays are thick

1Large: distinct to the naked eye
2Rare: 20 vessels/mm
3Thick: distinct to the naked eye

* ’- I
RIR 2834
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PITH AND PRIMARY XYLEM ANATOMY|

Pitht Pith shape square. Heterogeneou
Cells dimorphic. Cell contents present. P
crystals present. Simple pits in transve
walls. Pith visible in polarized light.
Primary xylem Vascular bundles sepa
vessels solitary and in longlnaudiltiples

Description Growth rings boundaries indig
Wood diffugeorous. Tangential diameter of vé

4071100 pm, 28373 vessels/ mmz2. Veg [

element length-284230 pum. Intervessel pits s

458 um in diameter. Fibres- tinthickvalled| &

Paratracheal pacchyma confluent, in narrow
up to three cells wide and in bands more th:
cells wide. Homogeneous and heterogeneqg

both present. In some rays body ray cells pro( £k

with one row of square marginal cells. Rg
predominantly uniatri Ray height-528240 pm,

Rays 14316 /mm. Rays and/or axial eler g :

irregularly storied.
Anatomical differences to stem xyleMean

tangential diameter in the stem is high&d 000/| &
50104170 um). Vessel density is rare in thg §

(244373 | 37-15 vessels/mm3). Ray height i
stem is higher (528240 / 7464290 um) while rg
number is similar{3116 / 111314/mm).

BARK ANATOMY

Branch barkSieve tubes, group of fibreg
collapse sievabes present in the phloem
cortex consists of rectangular parenchym
Stem barkPhloem consists of alternating
of fibre and collapsed and non collapseq
tubes. Crystal sands irregularly prese

prismatic crystals present irsctegeids. Th §

layer phellem is homogeneous, cons
regularly arranged rectangular parenchyn
Lignified cells in phellem, distinct in polari;
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundardistinct Woodsem
porous. Vessels solitary and in radial mul
2-5 element§angential diameter of early\
vessels large0100160um and of latewo
vessels medium -2690 pum, 121725
vessels/mmz2. Fibres thin to verywidiekl
Apotracheal parenchyma diffuse and-inifi
aggregates. Paratracheal pareng SR
vasicentric and wingditbrm. Rays -1% | pf&
18/mm.

Radial section
Simple perforation plates. Intervessel pit
oval to circular and alternatqim in diamete
Vestured pits present. Vaaggbits with distir

borders; similar to intervessel pits in sif 3
shape throughout the ray cell. Vessel €
length14G167210 um. Fibres with simpl
minutely bordered pits. Homogeneous rg
all cells procumbent. Prismatic crys| &
chambered axial parenchyma cells.

RIR 283# 100D

[ 4

Tangential section i

Rays uniand biseriat@multaneously pres¢
Rays predominantiyiseriate. Ray height
106140 pm, with-A10 cells in height. Al [
parenchyma strands composed2otells j
Fusiform parenchyma cells present. Ray{ S
and axial parenchyma regularly storied. |
ofray tiers par axial mrd:7%

MTI111]

ST
LI
L LT T

RIR 2834 100

"RIR 283% D0

Dalbergia abrahaniibsser & R. Rabev.: RIR 2834, RIR 2835

IAWA feature numbetb491322252930414752616669 7076 7779 82 99197 104.16118120121
136142180189 19296

Additional feature®.1 12.1 96.1 102.2
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Dalbergia lemurBBasser & R. Rabev.

FABACEAE

Synonymy -

SpecimensRIR 2430, CR 6675

Local namesManary ravikilyanary tsiatondianipika, &haritolohdvanary maintylanary

PLANT DESCRIPTION
Shrub to trep 610 m high | 200 cm DB
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

ElevatiarD500 m a.s.l.

Vegetation formatiborest and woodland
BioclimateDry and stdrid

Protected aredBemaraha, Kiridditea
New protected are@angea/Rigny and Sahg

Dalbergia
femurica

Bioclimste

[ oy

B umic

[ Maantare

Il sunanic

| Subhurmad
+ Sarmpling sees
&  [emribution

WAE | P A TRENY aan 23T

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct. Rinposeus
Vessels solitary and in radial multiples of
elements, rarelyn clustersApotracheal ax
parenchyma diffis@ggregates and in marg
bands. Paratracheal axial parenchyma c
and wingedliform. Vessels ldrgend rare
Tylosis present in the vessels. Rays distil
hand lens.

1L argeDistinct tthe naked eye
2Rare: 20 vessels/mm?2
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PITH AND PRIMARY XYLEM ANATOMY|

Pith Shape of pith polygonal. Prismatic cf
rare. Simple pits in transverse cell walls.
visible in polarized light.

Primary xylemVascular bundles distinct.
Vessels solitary and in short radial multip

Description Growth rings boundaries indig
Tangential diameter of vesse8490 um, 127
38 vessels/ mmz2. Vessel element lerbtB1B0D
pm. Intervessel pits small;85um in diamets
Fibres thinto thickvalled to very thighlled.
Apotracheal parenchyma diffkesggregates
Paratradal parenchyma vasicentric, watifain
and in narrow lines up to 3 cells wide. Homo
and heterogeneous rays both present. In so
body ray cells procumbent with one row of
marginal cells. Ray are predominantly uniseri
height 114200 um. Rays1d-13 /mm.
Anatomical differences to stem xyle@rowth
rings boundaries distinct marked by differe
vessels diameter in the stem. Vessel nun
comparable (2833 / 12738 vessels/mm3). R
height in the branch is hi@tr14200 um / 600
180 pm) while ray number is higher in thekte
13 /13517 per mm).

BARK ANATOMY

Branch barkSieve tubes, groups of fibre| &

collapsed sietbes present in the phloem
cortexonsists of larpkiestained parenchyr

cells and group of tangentiigkisibuted fibreg §

Stem barkThe phloem consists of altern
tangentiddands of fibres and collapsed an

collapsed sieve tub&arenchyma dilatat] S

present. The layengdellem i®omogeneol
and consists of regularly arranged rect
parenchyma cells. Lignified cells in p
distinct ipolarized light.
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STEM XYLEM ANATOMY
Transverse section

Growth ring boundaries distinct, mhbyk
differences in vessel diameter be
earlywood and latewood and m3
parenchyma. Wood sengporous. Vesse
solitary or in radial multiplesdotl2ments
Tangential diameter of earlywood vess
113150 and latewood vesses88D um19
2633 vessels/mm?. Tylosis present i
heartwood vessels. Fibres verywiliekl
Apotracheal parenchyma diffuse and-inifi

aggregates. Paratracheal pareng

vasicentric, wingaiform and in bands uj |

three cells. Rays1317 per mm. -
CR 6675 x04

Radial section

Simple perforation plates. Intervessel pit
oval to circular and alternai&b 2um in
diameter. Vestured pits present. Yasgels
with distinct borders; similar to intervesse
size angshape throughout the ray cell. \| &8
element length -I86170 um. Fibres w| E
simple to minutely borderedHwtaogeneol
all ray cells procumbdntismatic crystal
chambered axial parenchyma cells.

CR 667% 100

Tangentiasection

Rays unri bi and triseriate simultaneo |
present. Rays predominantly biseriatg [1F
height 7038350 um, with318 cells in heig}
Fusiform parenchyma cells present. Two ( |
parenchyma strand. Rays and/or axial el f
irregularlgtoried. '

CR 6675 100 CR 667% D0

Dalbergia lemuriddosser & R. Rabev.: RIR 2430, CR 6675

IAWA feature numbetbc 41322252930 41 42 48 52 56 62 66 68 70 76 77 79 8186 90416 122
136142180 190 1996

Additional feature®.112.1 96.1 102.2
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DalbergienasoalensBosser & R. Rabev.

FABACEAE

Synonymy -

Specimens RBE 2485, RBE 2455

Local namesManary ravikilyanary tsiatongdianipika, dharitolohdvinary maintylanary

PLANT DESCRIPTION
Shrulj up to 5n high |
Enderic toMadagascar.
Non &ploited species.

DISTRIBUTION

Elevatiar0-499 m
Vegetation Formatieorest
Bioclimatédumid
Protected areaMaoala
New protected areas:

Dalbergia

masoalensis

+ Sarepling sites.
*  Dmaribution

STEM XYLEDESCRIPTION

Growth ring boundaries absent. Vessels
and in radial multiples of 2 elements. Apo
axial parenchyma in bands. Paratracheg
parenchyma confluent. Vessels' kange very
raré. Tyloses present in vessels. Rays é&te |

1L argeDistincto the naked eye
very rare: < 5rim
SThickDistincto the naked eye

' RBE 2485
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PITH AND PRIMARY XYLEM ANATOMY|

Pitht Pith shape ovaleterogeneous pith. C
dimorphic. Prismatic crystals present. Sin
pits in transverse cell walls. Vascular bun
distinct. Pith visible in polarized light.
Primary xylemVessels solitarydan long
radial multiples

BRANCEXYLEM ANATOMY

Description Growth rings boundaries indistir [

absent. Tangential diameter of ves&A8@@m,

7-1844 vessels/ mmz2. Vessel element lengt &5

130150 pm. Intervessel pits meditrd,05um in
diameter. Fibres very-thimd thickvaled. Axial
parenchyma diffuse, diffiesggregates, in lines
to three cells and in bands more than 3 cel
Homogeneous and heterogeneous
predominantly biseriate. Ray heid#&60 pm,
Rays 14416/mm.

Anatomical differences to stem exgl Mean
tangential diameter of vessel lumina is small
branch (36280 pum / 7236240 pm). Vess
density is higher in the branech722 / &4-8
vessels/ mmz2. Rays in the branch are sha®&r
160 / 8421260 pm). Ray number is highthei
branch (1416 / 91215 rays/mm).

BARK ANATOMY

Branch barkThe phloem consists of altern
tangential bands of fibres and collapsed-g
collapsed sieve tubes. The cortex cong
irregularly shaped parenchyma cells wit
lignified cells irregularly distributed.

Stem barkThe phloem consistalt#rnatin

tangential bands of fibres and collapsed-g "

collapsed sieve tubes. Parenchyma di
present. The layered phellem is homog

and it consists of regularly arranged rect g
cells. Lignified cells in phellem with pr|

crysta, distinct in polarized light.

RBE 2455 08
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STEM XYLEM ANATOMY
Transverse section

Growth ring boundaries indistinct or &
Wood diffugeorous. Vessels solitary or in
multiples of2elements. Tangential diame
the vessels 7AB6240 um, B-26 vessels/mm
Fibres thieko very thiekalled. Apotrache
axial parenchgm diffuse and diffdse
aggregates. Paratracheal parenchyma-
aliform, confluent and in bands more thg
cells wide. Ray4.8215/mm.

RBE 2485 )00

Radial section

Simple perforation plates. Intervessel pits
circulaand alternate;1012 um in diamete
Vestured pits present. Vasggbits with distin |
borders; similar to intervessel pits in si
shape throughout the ray cell. Vessel €
length 13076250 pum. Fibres with simpl
minutely bordered gitsterogeneous rays \ £
body ray cells procumbent and one row o
marginal cells. Prismatic crystal in chai
axial parenchyma cells.

]
a5

RE 248% 20 _ RBE 248% 100
Tangential section i i

Rays uni bt and triseriate simultaneog
present.Rays predominantly biseriate.
height 8021260 pm, with@12 cells in heigl
Fusiform parenchyma cells present. Two
parenchyma strand. Rays and/or axial e
irregularly storied.

RBE 2485 100 RBE 248% 00

Dalbergia masoaleisBosser & R. Rabe\BEHR485, RBE 2455

IAWA feature numbe2$513222629304247526162 6669 70 76 77 82 83 85 8819¥ 106122 136 14
180189190 19296

Additional feature®.1 12.1 96.1 102.2
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DalbergibaroniBaker FABACEAE

Synonymy -

SpecimensT12, RBE 2469

Local namesVoamboana, Volomborona, Sdyakayola, Volombodimborona, Sovodrano, Lovo
Voamboana vavy, Palissandre

PLANT DESCRIPTION

Shrub to tree 38 m high840 cm DBH
Endemic to Madagascar.

Exploited species.

DISTRIBUTION

Elevatiorn32000 m a.s.l.

Vegetation formatiborest

BioclimateHumid and subhumid

Protected areaSnalamazaofP#rinet,
Manongarivo, Ranomafana and Zahamena
New protectedeas Ambatovy

Sampling Sites
® [istribution
Bioclimate
] ory
B Humid
:l Mountain
B subarid
[ subhumid

g 100 0 a0c

G TR g
STEM XYLEM DESCRIPTION o -

Growth ring boundaries absent. Vessels sol
in radial multiples of 2 to 3 elements. Para]
axial parenchyma confluent and vasi
Apotracheal axial parenchyma in bands.
largéand very ra&eRay distinct with hand lern

1L argeDistincto the naked eye
Aery raré: 5 vessels/nim
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PITH AND PRIMARY XYLEM ANATOMY|

Pitht Pith shape square. Heterogeneou
Cells dimorphic. Cell contents present. P
crystals present. Simple pits in transve
walls. Pith visible in polarized light.

Primary xylem Vascular bundles sepaj &

vessels solitary and in longlnaudiltiples

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indig

Wood diffugeorous. Tangential diameter of ve 8

4071100 pm, 28373 vessels/ mm2 Veg ™ -

element length-284230 pum. Intervessel pits s
458 pm in diameter. Fibres- ttanthickvalled.
Paratracheal pachyma confluent, in narrow
up to three cells wide and in bands more thi

cells wide. Homogeneous and heterogeneq

both present. In some rays body ray cells pro
with one row of square marginal cells. Rg
predominantly uniatri Ray height-528240 pum,
Rays 141316 /mm. Rays and/or axial elen
irregularly storied.

Anatomical differences to stem xyleMean [

tangential diameter in the stem is highiéd €0/
50104170 pum). Vessel density is rare in the
(244373 | 37-15 vessels/mm3). Ray height i
stem is higher (528240 / 7464290 um) while rg
number is similar{3116 / 11314/mm).

BARK ANATOMY

Branch barkSieve tubes, group of fibreg
collapse sievabes present in the phloem
cortex consists of rectangular parenchym

Stem barkPhloem consists of alternating || &3
of fibre and collapsed and non collapseq §

tubes. Crystal sands irregularly prese

prismatic crystals present irsdlegeids. Th E

layer phellem is homogeneous, cons
regularly arranged rectangular parenchyn

Lignified cells in phellem, distinct in polari] §

oy ’I W
69 >0Q

"RBE 24

RBE 2469 400
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STEM XYLEM ANATOMY
Transverse section

Growth ring boundamelistinct. Wood diffu
porous. Vessels solitary or in radial multip
4 elements. Tangential diameter of the
50104170 pm, F-15 vessels/mmz2. Tylo
common. Fibres thick to very-whid
Apotracheal axial parenchyma diffusg
difuseinaggregates. Paratracheal pareng
aliform to confluent and in bands more

cells wide (with 28 cells wide). Rah314] §

/mm.

Radial section
Simple perforation plates. Intervessel pitg

circularppposite and alternatd0I2 pm in g=

diameter. Vestured pits present. Yasgatls

with distinct borders: similar to intervesse |

size and shape throughout the ray cell.

element length -266210 um. Fibres w| f
distinctly bordered pitdomogeneous a| §

heterogeneous rays both present. In sor
body ray cells procumbent with one row o
marginal cells. Prismatic crystal in chai
axial parenchyma cells.

Tangential section

Rays uniand biseriate simultaneously pré
Rays predominantly uniseriate. Ray hei
164290 pum, with&14 cells in height. Fusif
parenchyma cells present. Two cell
parenchyma strand. Rays and/or axial e
irregularly storied.

RBE 2468 100

" RBE 2469 90

Dalbergia baroridaker: RBE 2469, T12

IAWA feature numbe2ss 13 22 26 29 30 42 47 52 56 62 66 69 70 69 77 80 83 86 90 941864140

180 18992196
Additional feature®.1 12.1 96.1 102.2
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Dalbergia perviN&itke

FABACEAE

Synonymy -

SpecimensT25, RIR 2842

Local namesManary, Manary toloho, Manarivola, Vimboa mavo, Hazovola, Manary madinidr

Hazotana, Kobahitry, Sesetigndalana, Manary boraka, Tsidvdalary tsianaloka.

PLANT DESCRIPTION

Shrub to tree{13 m high | ¥ cm DBH
Endemic to Madagascar.

Exploited species

DISTRIBUTION

Elevatian31000 m a.s.l.

Vegetation formatiBorest and woodland
BioclimateDry, sularid and sdfoumid
Protected areasndohahela, Ankarafantsika,
Manongarivo, Namoroka and Zowbitibasia
New protected areaddontagne des Frang
Orangea/Rigny and Sahafary

-+ Sampling Sites
@ Distribution
Bioclimate
= ory
B Humid
|::] Mountain
dii - Subarid
|:] Subhumid

STEM XYLEM DESCRIPTION

Growth ringoundaries absent. Vessels solit
radial multiples of 2 to 4 elements and rarely,
clusters. Paratracheal axial parenchyma
aliform. Apotracheal axial parenchyma in
Vessels largand rare Ray distinct with hg
lens.

1L argeDistincto the naked eye
?Rare: B0 vessels/mm?2

I \ '
i!'l.:ii

RIR 2842
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PITH AND PRIMARY XYLEM ANATOMY

Pitht Pith shape pentagonal. Heteroge

pith. Thinwalled parenchyma cells pre ¥

Cells dimorphic. Prismatic crystals p
Simple pits in transverse cell walls. Pith v
polarized light.

Primary xylem Vascular bundles sepa
vessels sddity and in short radial multiples

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indig
Wood diffugeorous. Tangential diameter of ve

4480130 pm, 12537 vessels/ mm2. Ves
element length 1252190 um. Gurend/or othe &k

deposits in heartwood vessels. Intervessel pi

568 um in diameter. Fibres thick to venyahik| S
Paratracheal parenchyma wig@edn, confluell ¥

in bands up to three and more than three ce
Homogeneous rays preseats Rre predominar
uniseriate. Ray heightl@@130 um. Rays 13-

21/mm. Rays, axial parenchyma, fibres are 1 |

storied. Number of ray tiers par axialemm: 5
Anatomical differences to stem xyleMean
tangential diameter in the branchés (tgs4-110
/ 4480130 pm). Vessel density is rare in the
(171921 / 12537 vessels/mm?). Ray height i
stem is higher while ray number is higher in th
(131721 /9113-14 /mm).

RIR2842 x 1

BARK ANATOMY

Branch barkSieve tubes, groups of fibre
collapsed sieve tubes present in the phlog
cortex consists of irregular -dbaieed
parenchyma cells and group of tang
distributed fibres.

Bark adultThe phloem consists on alterr| S5

bands dibres and collapsed and non coll

sieve tubes. Crystal sand irregularly dispq{ i
phloem and phellefthe layered phellem B

homogeneous and consists of regularly a
rectangular parenchyma cells with dark
substances. Lignified ¢elfshellem, distinct
polarized light.

RIR2842 x 400
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries indistinct. Wood
porous. Vessels solitary or in radial multip
4 elements. Tangential diameter of the

4480130 pm, FI1921 vessels/mmz2. Fib
thick to very thislalled. Apotracheal a
parenchyma diffuaad diffusig;raggregates
Paratracheal parenchyma wiledn and
narrow lines up to 3 cells. R&§49 /mm.

Radial section
Simple perforation plates. Intervessel pits
circular and alternate8-1® pmin diamete
Vestured pits present. Veaggbits with distin
borders; similar to intervessel pits in sij '
shape throughout the ray cell. Vessel € {
length 5890310 pm. Fibres with distin
bordered pitslomogeneous rays, all ray
areprocumbent. Prismatic crystal in char
axial parenchyma cells.

RIR 28482 1000

Tangential section A TR ‘ :
B 7

[
1
[}
I
Foe

Rays uniand biseriate simultaneously pr¢
Rays predominantly uniseriate. Ray heig
1206150 pm, with-A9 cells imeight. Fusifor ¥4
parenchyma cells present. Two cell{ [/
parenchyma strand. Rays, axial paren
fibres are regularly storied. Number of r
par axial mm:6&7.

- Fres
-l Tyl -
Al

B :
e e

-
"

~gEE RS

e .

Caaplar="

T
e
Pt "‘:II'_iizllt -

s kY
T
- =110
igoe —
Toos

. —

Ew e
.l-.
L L1 g
Ty

)
py)
N
o]
IS
2]
B
o

Dalbergia pervill&atke: T25, RIR 2842
IAWAfeature numberd 5 13 22 26 29 30 41 47 52 61 66 69 70 76 77 82 86 90 911981ZR1 215 36
142 180 1800192 196

Additional feature®.1 12.1 96.1 102.2
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DalbergiaumbertR. Vig.

FABACEAE

Synonymy -

SpecimensRIR 2864

Local namesManarifotsy, Manary

PLANT DESCRIPTION
Tree| up td®0high |
Endemic to Madagascar.
Exploited species

DISTRIBUTION

Elevatiard-499 na.s.l.

Vegetation formatifamestfreshwater wetland
woodland

Bioclimatedry

Protected areasnkarana, Bemaraha, Loky
Manambato (Daraina)

New protected areas

Dalbergia
humbertii

Higelimpte
S ory
I “umnid
[ saaniane
Bl subaid
Subthumid
+ Sawpling LilEs
& Districftion

BB | i SRR, e ET

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct markg
differences in vessel diameter between Ig
and earlywood. Wood sergporous Vessels
mostly solitary Apotracheal axiabrenchym
diffuse Paratracheal axial parenchyma w
aliformVessels larg§and rare Rays are thick

1L argeDistincto the naked eye
2Rare: 20 vessels/mmz?
SThick: Distinct to the naked eye

|

subldle

W
I

i
itk

h....'.

ﬂ.."?
e

RIR2864
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PITH AND PRIMARY XYLEM ANATOMY

Pith -
Primary xylem

BRANCH XYLEM ANATOMY

DescriptionGrowth rings boundaries distinct ni
by thickvalled and radially flattened latewood
and by differences in vessels diameter. We(q
ringporous. Tangential diameter of earlywood
small 39770 um and latewood vessels srrEdi |
25 im. 274059 vessels/ mm2. Vessel element
120153210 pm. Intervessel pits sméilf im in

diameter. Fibres thithick and very thigkalled, '
Apotracheal axial parenchyma diffuse,-imlif| §
aggregates. Paratracheal axial parenchyma| &

vascentric, confluent and in narrow bands up
cells wide and more than three cells widg

predominantly uniseriate. Ray heityB6Z80 pum.

Rays 14214/mm.

Anatomical differences to stem xyldéfarlywoo
and latewood are larger in the S&4F{0 um /
170249350 yum; 10825 um / 501-150 pm) whil
vessel number is higher in the the brad&b 92/
51016 vessels/ mm?2). Ray height is higher
stem (7136430 pm/ 8882435 pm) while rg
number is higher in the branet(14/ 81011 per
mm).

RIR 286# 100

RIR 286# 200

BARK ANATOMY
Branch bark

Stem barkThe phloem consists of altern
tangential bands of fibres and collapsed-g
collapsed sieve tubes. Parenchyma di
presenfThe phellem is homogeneous, it cq
of regularly arranged rectangular cells. L
cells in phellem, distinct in polarized light

RIR 2864 20
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STEM XYLEM ANATOMY
Transverse section
Growth ring boundaries distinct marked-g |
wallechnd radially flattened latewood fibrg *
by differences in vessels diameter bg
earlywood and latewood. Wood-riagn
porous. Earlywood vessels solitary and i
multiples of 2 elements, latewood vessels
or in radial multiples-dfdements. Tangent
diameter of earlywood vessels very lafg
249350 um and of latewood vessels medi
91150 um, 8016 vessels per mmz2. Fil
thick to very thiekalled. Apotrachg
parenchyma rarely difiusggregated
Paratracheal parermohyscanty and vasicen
Rays 8011 per mm.

RIR 2864 x @0

Radial section

Simple perforation plates. Intervessel pit
oval to circular and alternat®f Sum in
diameter. Vestured pits present. Yasgels
with distinct borders; similar to intervesse
size and shape throughout the ray cell.
element letly 115192340 pum. Fibres w
simple to minutely bordered pits. Homog
rays with all cells procumbent. Prismatic @
chambered axial parenchyma cells.

-
— =
TR Lo T — -

i
2]

4 L

= :

- m—
ey -
< e A

RIR 2864 1000

Tangential section

Rays uniand biseriate simultaneously pr | |/ |
but predominantly biserR#g. height 882
435 pm, with-B3}11 cells in height. Fusif
parenchyma cells present. Two cell
parenchyma strand. Rays and/or axial el | |
not storied.

RIR 2864 400

Dalbergia humberHi. Vig.RIR 2864

IAWA feature numbetab4 132225293041 43 4%261 6669 70 77 78 79 90104115 13642180189
192196

Additional feature®.112.1 96.1 102.2
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Dalbergia fieriBosser & R. Rabev FABACEAE

Synonymy D. microcargi Vig.

SpecimensRIR 2440

Local namesManary, Manary toloho, Manary mavafdéanadanarivazanomby, Adabo, Manary
Manarimboraka, Tainakanga, Mendoravina

PLANTDESCRIPTION

Shrub to tree{12 m high & cm DBH
Endemic to Madagascar.

Exploited species

DISTRIBUTION

Elevatior®-500 m a.s.l.

Vegetation formatibarest and woodland
BioclimaDry and sufumid

Protected areasnkarafantsika, Bemaafich
Namoroka

New protected are@sange&igny

Dalbergia
itieri

+ Sampling wte

& [Distrilasgtion
Baaclimate
== ovy
I i
1 #icrtane
I iinarid

| Subshwmid

b | Fisa ELBCWANT, s

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct mark
differences in vessel diameter between g
and earlywood. Wood semgporousVessels
mostlysolitaryApotracheal axiarenchyme
narrow linesParatracheal axial parench
wingedhliformVessels largand rare Tylose
present in vessels. Rays aré.thick

1L argeDistincto the naked eye
2Rare: 20 vessels/mm?
SThick: Distinct to the naked eye

_I! 18 I L)
% e

RIR 2440
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PITH AND PRIMARY XYLEM ANATOI

Pith Shape of pith round. Fhiakted
parenchyma ceflsesent. Cells dimorp
Dark staining substances preBeamnati(
crystals rare. Simple pits in transver:
walls.

Pith not visible in polarizgd.

Primary xylem Vascular bundles cle;
separated. Vessstditary and in short ra
multiples. Fibres thim thickwalled radia
rows.

BRANCH XYLEM DESCRIPTION
Description Growth ring boundaries indis
Tangential diameter of vesseé@4P0sm, 17
2437 vessels/mmz2. Vessel element lengt
140180 em. Intervessel pits small, efn in
diameter. Fibres thick to verywhitdd. Axig
parenchyma in bands more thegll8 Ray:
predominantly uniseriate. Ray heigB8280
em, rays91:13/mm.

Anatomical differences to stem xyléviean
tangential diameter of vessel lumina is sn
branch (462120/488150em). Vessel dens
is higher in the branch thatem (1-2437/10
1624 vessels/mm?). Rays are slightly highe
branch (7#039230/56L32200 em) while ra
density is similar1(813/1611-14 rays/mm).

BARK ANATOMY

Branch barkCollapsed and rowilapse
sieve tubes presanthe phloem. The co
consists of irregular rectangluastained
parenchyma cells and groups of tang|
distributed fibres.
Stem barkThe phloem consists of altern
bands of fibreand collapsed and
collapsed sietghes. Parenchydiktation
present. Prismatic crystals irreg
dispersed inphloem. The phellem
homogeneous, it consists of reg
arranged rectangular cells. Lignified (¢
phellem distirintpolarized light.

RIR 2448 400
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STEM XYLEM ANATOMY
Transverse section
Growth ring boundaries distinct, marke
radially flattened latewood fibres and b,
difference vessel diameter between lat
and earlywoodlYood ringorous.Vesselg
solitary and in clusters of 3 etedhents
Tangential diameter of earlywood vess
136190em and latewood vesselS&i60
em, 161624 vessels/mm&ums and/q
other deposits in heartwood ve&saies
thin to thickvalledApotracheal parenchy
diffusén-aggregates. Paratracal
parenchyma vasicentric to wingedg
Axial parenchyma bands more thacetlts; .

wideRays 14.1-14/mm. RIR 2440 x @0 RIR 2440 x @0

Radial section
Simple perforation plates. Intervessel f
to circular and alternatEQ&m indiameter
Vestured pits preseviessetay pits wit
distinct borders; similar to intervessel
size and shape throughout the raessk
element length 1D@3180em. Fibres witl
simple to minutely bordered
Homogeneous and heterogeneous ray
present. A few rays with body ray
procumbent and one row of square or
cells. Prismatic crystal in chamberec
parenchymeells.

RIR 2448 1000

Tangential section

Rays predominantly biseriate.

Ray height 8(B1200sm.

Fusiform parenchyma cells present. Ty
cells per parenchyma strand.

Rays, vessels and axial parenchyma
irregularly storied. Number of ray tiers
axial mnt617.

et -,._-.!_""._,_-.__I
e -
. — &

RIR 2448 10

RIR 2448 90

Dalbergia peltieBosser & R. Rabev. : RIR 2440

IAWA feature numbe3<9 11 13 22 26 29 30 42 47 52 58 61 66 698G 9@ 8P 97 102.2 104 115 11
136 142 180 1896

Additional feature®.1 12.1 961D2.2
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DalbergidavidiBosser & R. Rabev

FABACEAE

Synonymy -

SpecimensCR 6676

Local names-

PLANT DESCRIPTION
Tree| 20- 25m high |
Endemic to Madagascar.
Exploited species

DISTRIBUTION

Elevatiar0-499 na.s.|.

Vegetation formatimmest
Bioclimatedry

Protected areadnkarafantsika afidindy
Antimena

New protected areas

Dalbergia
davidii

Bioelimat
[ 5=t
B Hurioe
] Montagre
I subarida
Subhumide
+ Site de collethe
& Distrition

[ il ) ey FLALADRANETY, dan TOH)

STEM XYLEM DESCRIPTION

Growth ring boundaries distinct mark
differences in vessel diameter belatea@noc
and earlywood. Wood sergporousVessel
mostlysolitaryApotracheal axiarpnchyme
narrow linesParatracheal axial parench
wingeehliformVessels largand rare Tyloses
present in vessels. Rays aré.thick

1L argeDistincto the naked eye
?Rare: 20 vessels/mm?2
SThick: Distinct to the naked eye

; " _rﬂi

)i
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PITH AND PRIMARY XYLEM ANATOMY

Pith Pith shape round. Thiaked parenchyr
cells present. Cells dimorphic. Cell ¢
present. Prismatic crystals pr&pgle pits
transverse cell wdlih visible in polarized |
Primary xylemVessels solitary and in
radial multiples.

BRANCH XYLEM ANATOMY
DescriptionGrowth rings boundatissnct marke

by differences in vessels diameter. Woadnge| g
porous and marginal parenchyfangentia &

diameter of earlywood vessels medaS9%Qm
and latewood vessels sBGH570 pm. 45677
vessels/ mmz2. Vessel element lerg#®5F0 pum.
Intervessel pismall, 8-8 pum in diameter. Fib
thickwalled. Apotracheal parenchyma rarely
inaggregates. Paratracheal parenchyma

vasicentric and in narrow lines up to 3 cells wi

predominantly uniseriate. Ray heiy@680 pm.| &

Rays 8.1-:12/mm.

Anatomical differences to stem xyldrarlywoo e ;

and latewood are larger in the st&84808aL13

170 um / 38570 / 268860 um). Vessel numbe| ERaiione

higher in the stem-B6%7 / 6674118 vesselg
mm3). Ray height and ray number are hitleg
stem (6A07150/ 3€44250) (8.1-12 / 16318
per mm).

BARK ANATOMY

Branch bark Collapsed sieve tubes
prismatic crystals present in the phloer
cortex consists on irregulddyestained

parenchyma cells and groups of tang| g

distributed fibres.

Stem barkThe phloem consists of alterr| i

tangential bands of fibres and collapsed-g
collapsed sieve tubes. The phelle
homogeneous and it consists of re
arraiged rectangular parenchyma cells. L
cells in phellem, distinct in polarized light

CR 667& 400
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STEM XYLEM ANATOMY
Transverse section
Growth ring boundaries distinct mark
differences in vessels diameter be
earlywoodand latewood. Wood -piagpus
Earlywood vessels solitary and in radial n
of 2 elements, latewood vessels solitar
radial multiples of4 2elements. Tangen
diameter of earlywood vessels laf@H800
pum and of latewood vessels s6386D pm,
6674118 vessels per mm?2. Fibres very
walled. Apotracheal parenchyma rarely
inaggregates. Paratracheal parenchyma
vasicentric and in narrow lines up to 3 ce
Rays 14318 per mm.

Radial section
Simple perforation plates. Intervessel pit
oval to circular and alterna#b Zum in #3
diameter. Vestured pits present. Yasgely S
with distinct borders; similar to intepies#q
size and shape throughout the ray cell.
element length -620150 pm. Fibres w| ?
simple to minutely bordered pits. Homog =
rays with all cells procumbent. Prismatic @
chambered axial parenchyma cells.

Tangential section

Rays uniand biseriate simultaneously pr
but predominantly unisefg.height 3014
250 pm, with-@13 cells in height. Fusif
parenchyma cells present. Two cell
parenchyma strand. Rays and/oelaxignts
irregularly storied.

= |
Pl -

- sgee *eRS8S

mEmERE=  CEL ke

CR 667& 90

Dalbergia daviddosser & R. Rab&R 6676

IAWA feature numbelb4 132225293040 42 48261 669 70 76 77 78 79 8®9®7 104 116 1B&2
180189192196
Additional feature®9.1 12.1 96.1 102.2
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Dalbergiaormandisaill. FABACEAE

Synonymy -

Specimens RBE 2486

Local namesManarifotsy, Manary

PLANT DESCRIPTION
Tree| up td®0high |
Endemic to Madagascar.
Exploited species

DISTRIBUTION

Elevatiard-499 na.s.l.

Vegetation formatifmmest

Bioclimatéhumid

Protected areas

New protected arels Ste Marie, Pointe a
Larrée, Ambohitralanana Antalaha

Dalbergia
normandii

= Samplisg sEs

& Dllwerbutsn
Binclimase
!l:ll"
. i
[ — " T
[

! Sruibbaarsea]

W0 P P Db e D0l

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Veslgaly an
in radial multiples of 2 to 4 elements. Vesse
and very rate Tyloses present in vesg
Paratracheal axial parenchyma vasiq
confluent and winggiflorm. Apotracheal a
parenchyma in bands. Rays ar& thick

1Large: Btinct to the naked eye
Aery raré:5 vessels/mm
SThick: Btinct to the naked eye
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PITH AND PRIMARY XYLEM ANATOMY

Pith -
Primary xylem

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indig
Wood diffugeorous. Tangential diameter of ve
3088170 um,-31:-19 vessels/ mmz2. Tyloses pr¢
in the vessels. Vessel element leng#i 3260
pm. Intervessel pits small;95um in diametg
Fibres very ithwalled to thin to thickled.

Apotracheal parenchyma diffiegggregates

Paratracheal parenchyma wialgfedm, in bands
to three and more than three cells
Homogeneous and heterogeneous rays both

In some rays body ray cells qitwet with one rq f
of square marginal cells. Rays are predor| i

uniseriate. Ray height 60300 pm. Rays1d-12
/mm. Rays and/or axial elements irregularly s
Anatomical differences to stem xyleMean
tangential diameter in the stem is higB8 {0/
65168220 um). Vessel density is rare in thes
1119 / 83-6 vessels/mmg?). Ray height in the g
higher (60266300 / 12209260 pm) while rg
number is similarl(B12 / 811-14/mm)

w

RBE 2486100

BARK ANATOMY
Branch bark

Stem barkThe phloem consists of alterr
bands of fibres and collapsed armbhapse(
sieve tubes. Distinct ray and paren
dilatations present. Only some bagsme
dilated. Crystal sand irregularly disper
phloem. The phellem is homogeneous, it
of regularly arranged rectangular cells. L
cells in phellem, distinct in polarized light
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STEM XYLEM ANATOMY
Transversesection

Growth ring boundaries indistinct. Wood
porous. Vessels solitary or in radial multip
3 elements. Tangential diameter of the i
65168220 um, 3-6 vessels/mm2. Fibres t| s
to very thiekalled. Apotracheal a E&%.
parenchymaffdise and diffuseaggregates
Paratracheal parenchyma walfedn and i
bands up to three cells. Seemingly pare
marginal bands present. Rdysl8 /mm.

Radial section

Simple perforation plates. Interypéssetal t
circular, opposite and alterna@e,05um in
diameter. Vestured pits present. Yasgatls
with distinct borders; similar to intervesse
size and shape throughout the ray cell.
element length 1BEE350 pum. Fibres w
distinctly bordered pitdomogeneous a
heterogeneous rays both present. In sor
body ray cells procumbent with one row o
marginal cells. Prismatic crystal in chai
axial parenchyma cells.

RIR 2486 100

Tangential section

Rays uniand biseriate simultaneously pr¢ = 1, .
Rays predominantly uniseriate. Ray heig
209260 pm, with&11 cells in height. Fusif
parenchyma cells present. Two cell} §
parenchyma strand. Rays and/or axial el | |
irreglarly storied. Number of ray tiers pe i

mm: 9. i

RIR 2488 40

Dalbergia normandiaill. RBE 2486

IAWA feature numbe2ss 13 22 26 29 30 42 46 52 62 66 69 70 76 77 82 86 90 9119B1TR1 20621
122136 142 180 1890192 196

Additional feature®.1 12.1 96.1 102.3
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Dalbergi&richocarpBaker. FABACEAE

Synonymy D. boinensiim.D. perrieBrake

SpecimensRIR 2470

Local namesManariboty, Sovoka, Manary, Manary kamboty, Manary toloho, Magnary, Manij
Amaninomny, Manarimena, Manarivatany, Manary boraka, Manary kitratra.

PLANT DESCRIPTION

Tree | €5 mhigh | 180 cm DBH
Endemic to Madagascar.

Non exploited species.

DISTRIBUTION

Elevatior0-1000 m a.s.l.

Vegetation formatibarest, grassland and

woodland

Bioclimaté®ry and suérid

Protected areadnkarafantsika, Bemaraha ar . Dalbergia

Namoroka trichocarpa

Newprotected areas -+ Sampling Sites
@ Distribution

Bioclimate

[ ory

B Humid

[ IMountain

o 100 200 400 -Subarid

" [ ]subhumid

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sg
radial multiples of 2 to 3 elements and r
clusters. Vessels largad very rateTyloses
present in vessels. Paratracheal axial pare
vasicentric. Apotracheal axial parenchyma i
Rays arethick.

1Large: Distinict the naked eye
Aery raré:5 vessels/mm
SThick: Distinit the naked eye

RIR 2470
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PITH AND PRIMARY XYLEM ANATOMY

Pith Shape of pith round. Laybtuaktained
cells surround the pith. Thadled parenchyr
cells present. Cells dimorphic. Dark s
substances abundant. Simple pits in trai
cell walls. Pith not visible in polarized ligh
Primary xylemVascular bundles not dist
Vessd solitargnd in short radial multiples

BRANCEKXYLEM ANATOMY

Description Growth rings boundaries indistir] |

absent. Tangential diameter of vessEIS¥ED
em, 243150 vessels/mmz2. Vessel elements

130144160em. Intervessel pits small,ef in| X
diameter. Fibres thito thickvalled. Axid &

parenchyma in bands 2 to 5 cells wide.
predominantly uniseriate. Ray heigbtlB0em.
Rays 14418/mm.

Anatomical differences to stem xyleMean
tangential diatae of vessel lumina is slightly sr
in branch (6D03150/12174260 em). Vesse
density is higher in the branct81{2d@/59-22
vessels/mmz?). Rays are shorter in the bradtih
120/13a44160em) while ray number is simila
1418/111417 ays/mm).

BARK ANATOMY

Branch barkThe phloem consists of altern
bands of fibres and collapsed armbitapsec
sieve tubes. Prismatiystals present. T|
cortex consists of irregular rectangula

stainegpbarenchyma cells and tangential ¢

of fibres.

Stem barkThe phloem consists of altern §
tangential bands of fibres and collapsed-g |

collapsed sieve tub&arenchyma dilataf]
present and crystal sand scattered or irrs
dispersed in thehloem. The phellem

homogeneous, consists of regularly ar '

rectangulaparenchyma cells with rarely
staining substances. Lignified cells in p
distinct in polarized light.
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STEM XYLEM ANATOMY

Transverse section

Growth ring boundaries indistinct. Wood
porous. Vessels solitary or in radial multip
3 elements. Tangential diameter of the i
65168220 um, 3-6 vessels/mm2. Fibres t| s
to very thiekalled. Apotracheal a E&%.
paenchyma diffuse and dHifuaggregates
Paratracheal parenchyma walfedn and i
bands up to three cells. Seemingly pare
marginal bands present. Rdysl8 /mm.

Radial section

Simple perforation pldtgervessel pits oval
circular, opposite and alterna@e,05um in
diameter. Vestured pits present. Yasgatls
with distinct borders; similar to intervesse
size and shape throughout the ray cell.
element length 1B86E350 pum. Fibs with
distinctly bordered pitdomogeneous a
heterogeneous rays both present. In sor
body ray cells procumbent with one row o
marginal cells. Prismatic crystal in chai
axial parenchyma cells.

RIR 2486 100

Tangential section

Rays uniand biseriate simultaneously pr¢ = 1, .
Rays predominantly uniseriate. Ray heig
209260 pm, with&11 cells in height. Fusif
parenchyma cells present. Two cell} §
parenchyma strand. Rays and/or axial el | |
irrggularly storied. Number of ray tiers peq i

mm: 9. i

RIR 2488 40

Dalbergia trichzarpaBaill. RBE 2486

IAWA feature numbe2ss 13 22 26 29 30 42 46 52 62 66 69 70 76 77 82 86 90 9119BN1B1 20621
122136 142 180 1890192196

Additional feature®.1 12.1 96.1 102.3
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Diospyros

The taxonomy dDiospyrosis currently
being revised. A total of 8described
species are currently recognized, and at
least 130 additional species remain to
be named and described.

Here we describe the stem anatomy of
Diospyrosspecies with spécimens
duplicates.
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Diospyros tropophgia Perrier) G.E. Sch
& Lowry

EBENACEAE

Synonymy Maba tropophyHa Perrier

SpecimensCR 6666, CR 6687, CR 6689

Local namesRemelok¥irarazaMaintifototy&rarazaHazomafana

PLANT DESCRIPTION
Shrub to tree | up to 20 high |
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatior3500 m a.s.l.
Vegetation formatioRorest, thicket a
woodland

BioclimateDry, humid and subarid
Protected areagnkarafantsika, Baie de
Mahavavy Kinkony Complexio, Kirind
Mitea, Manongarivo, Kirindy Antimena,
Mikea, Namoroka and Zombitse Vohiba
New protected areas Amor on
Beanka, Ranobe PK 3Z.simemb
Manambolomaty,  Tsitongambarika
Corridor Forestier Bongolava

Diospyros
tropophylla

Bhaclimate
[ oy
I Humid
[ santans
B conand
| Rtihienld
F Sampling sites
" Diribution

NG 1 e M METATEY M 5T

STEM XYLEDESCRIPTION

Growth ring boundaries absent. V
solitary and in radial multiplegtelé@ments
Vessel small Apotracheal parenchymg
short lineRays are tHin

1Small indistinddb the naked eye
ZThin: indistindd the naked eye
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PITH AND PRIMARY XYLEM ANATOMY

Pith Shape of pith round. Falled

parenchyma cells present. Cells dimorph]| (£

Prismatic crystal present. Pits in transver
walls. Pith not visible in polarized light.
Primary xylemVascular bundles indistinct

Vessels solitary and in long radial multipl¢ S

to 5 elements.

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indistir
absent. Tangential diameter of vessg 1,550
83145vessels/ mm2. Vessel element leng@t7

330 pm. Intervessel pits miri®&,|2m in diametq g
Fibers thin to thitk very thiekalled. Apotrache

parenchyma diffuse and difftesggregates
paratracheal parenchyma scanty. Raysandt
biseriatepredominantly uniseriate. Three to 4

per parenchyma strand. Ray heigh71550 pum, j

with 48-11 cells in height. Rayd &84/mm.

Anatomical differences to stem xyleMean 2

tangential diameter of vessel lumina and
density are higher ip #tem (23740 /34050

pm) (5683145/84113167 vessels/ mm2). Rays| 8
higher in the stem-g0330 / 18306430 pum) &

while ray number is higher in the brad@2al5
141516 rays/mm).

BARK ANATOMY
Branch barikCollapsed and nooilapsed siey
tubes present in the phloem. The cortex i
characterized by a band of sclereids and 1
arranged rectangular parenchyma cells.

Stem barkThe phloem consists of colla §

and noollapsed sieve tubes, and irreg
distributed groups of sclereids, scl
arranged in a tangential bands. Prismatic
present in the sclereids. Ray and
parenchyma dilatation present. The
characterized by a band of sclereids. The
cells are homogeneous and it consi
arranger rectangular cells, indistinct in p
light.

CR 6666 0P
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STEM XYLEM ANATOMY

Transverse section

Growth rings boundaries indistinct or {
Wood diffugeorous. Vessels solitary and ir
radial multiples of 2 to 10 elements. Taf
diameter of vessels smadlE® 0 ¢-bi3
167 vessels/mmz2. Tylosis, gums and
deposits in heartwoodsets. Fibers thin
thickwalled to very thiglled. Apotrachg

parenchyma diffuse and diiiftesggregates 2 %

Paratracheal parenchyma scanty. Rags
16/mm.

o xaint

Radial section

Simple perforation plates. Interpéssgtculg
and alternate;58%5 e m i n  dHay
pits with distinct borders; similar to inte
pits in size and shape throughout the r
Vessel element length-3@ 3 0 & m

with simple to minutely bordered pits (lj |
body| |

fibers). Heterogeneous rays,
procumbent with 4 row upright or square ¢
Prismatic crystals in chambered
parenchyma cells.

ik

1
e L1

Tangential section

Rays uni and biseriate,
uniseriate. Réneight 83531 1 3 0
1435 cells in height. Three to 4 argicells
per parenchyma strand.

predoming '
e mil

— AR e

CR 6668 100

- T —
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e

CR 6666 1@0
T ]

,
e

o s —— e
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|
CR 6666 90

-

DiospyrodropophylleH. Perrier) G.E. Schatz & LoBRy6666, CR 6687, CR 6689

IAWA feature numbe2$ 91322253040 50 52 56 58 6369 7076 7778 92 93 9106 107116136 142

180189190192196
Additional feature®.1 96.1 102.3
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Diospyros aculedta Perrier EBENEEAE

Synonymy D. aculeatsubspaculeat&l. PerrieD. aculeatsubspmeridionalld. Perrier

SpecimensT33, CR 6673

Local namesHazo mafandazomafana masiaka, Relefo, Hazomafany, Voandoboka, Siloravy
Jaobiampototra, Remeloka

PLANT DESCRIPTION

Shrub to tree83n | 280cm DBH
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

ElevatiarD500 m a.s.l.
Vegetation formatiborest
BioclimateDry and stdrid
Protected areadnalamerana, Kirindy, Menal
Cap Ste Marie and Isalo

Diospyros
aculeata

Bioclimate
[ ovy
I red
[ Isostans
st
Subibusmid
=+ Samplng ¥en
®  [Distribastion

ke el Fama BRAASIARIY Se @7

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sg
radial multiples of 25telements and rarely
clusters. Vessamall and numerousRayg are
thind.

ISmall Indstincto the naked eye
numerous> 100/essels/min
SThinIndstincto the naked eye

84



PITH AND PRIMARY XYLEM ANATOMY

Pith Shape of pith triangular. Tadkd
parenchyma cells present. Cells dim
Prismatic crystal present. Pits in transve
walls. Pith not visible in polarized light.

Primary xylem Vascular bundles dist

Vessels solitary and in long radial multip| &

to 5 elements.

BRANCEKYLEM ANATOMY
Description Growth rings boundaries indistir
absent. Tangential diameter of vesSd852@m,
7099117 vessels/ mm2, Vessel element leng
207340 pm. Intervessel pits minuB3 Am in
diameter. Fibers thin to thkvery thiekalled,
Apotracheal parenchyma diffiegggregates
paratracheal parenchyma scanty to vasicentr
narow bands up to 3 cells. Raysandibiseriate
predominantly uniseriate. Three to 4 and 5 t
per parenchyma strand. Ray hei@29800 um,
with 2L0-16 cells in height. Ray4882/mm.
Anatomical differences to stem xyleMean
tangential alineter of vessel lumina and v
density are higher in the ster3§20 /281460
pm) (709117/11142177 vessels/ mm?2). Rays
higher in the stem -£X9410/28161020 pm
while ray number is higher in the brad&p158
1115 rays/mm).

BARK ANATOMY
Branch bariCollapsed and nooilapsed siey
tubes present in the phloem. The cortex i
characterized by a band of sclereids and 1
arranged rectangular parenchyma cells.

Stem barkThe phloem consists of collg |
and nosollapsed sieve tubes, and irred &

distributed groups of sclereids. The cg
defined by a band of sclereids. Layer p
The phellem is homogeneous with dark

substances and it consists of riggaiteange

rectangular cells, indistinct in polarized lig ¥
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STEM XYLEM ANATOMY
Transverse section

Growth rings boundaries indistinct or §

Wood diffuggorous. Vessels solitary an

short radial multiples of 2 te@ldnents :

Tangential diameter of vessels srBEHGA(

e m, -14417T vesselsimmz2. Tylosis| j&
heartwood vessels. Fibers thin toviiiek tq i
very thiclwalled. Apotracheal parench E&
diffuse and diffuseaggregatesParatracheq !

parenchyma scanty and in narrow lines
cells. RaysBL-15/mm.

Radial section

Simple perforation plates. Intervessel pits| [

and alternate;338 e m i n  dHay| |
pits with distinbbrders; similar to interve [§

pits in size and shape throughout the r
Vessel element lengtl2284 2 0 & m

with simple to minutely bordered pits (li |

fibers). Heterogeneous rays, rays
procumbent, square and upright cells
Prismatic crystals in chambered
parenchyma cells.

Tangential section

Rays uni and biseriate, predoming

uniseriate. Ray heigh8261 02 0 & a [ /U1

1130 cells in height. Three to 4 cell
parenchymstrand.

11._" nma.

"u'.=.i T :

- =
e

CR 66738 490

Diospyros aculeatd. Perrief33,CR 6673

IAWA feature numbe2$ 91322243040 50 52 5616669 7076 77/886 997 10915136 14280189

190192196
Additional feature®.1 96.1 102.3
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Diospyros cupulifetaPerrier.

EBENACEAE

Synonymy -

SpecimensCR 6674

Local namesTakehelywatrahal akehilyjKorofokyPorofokyRevakyMaintipototra

PLANT DESCRIPTION
Tree | 6 15 m high |
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatian31500 m a.s.l.

Vegetation formatiBushland and forest
BioclimateDry, subarid and subhumid
Protected areas\ndohahela, Bemaraha, |
Mahafaly, Menabe Antimena, Namoroka
New protected areas A mor o n (
Analavelona (Forét Sacrée Alandraza Ang
Ranobe PK 32

Diospyros
cupulifera

Bioclimate
B oy
B Huird
I sontana
I onanid
Suilihisprind
1+ Sammpling utes
®  Dirtnbution

BT Pan WA LORARY s 1Y

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels
and in radial multiples et @lements. Vess
small. Apotracheal parenchyma in short
Rays are tlfin

ISmall indistin¢b the naked eye
ZThin: indistindb the naked eye
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PITH AND PRIMARY XYLEM ANATOMY

Pith Shape of pith oval. Fhiaked

parenchyma cells present. @eisrphic. Pitd ki

in transverse cell walls. Pith not visible in

polarized light.
Primary xylemvascular bundles distinct.

Vessels solitary and in short radial multip '

to 3 elements.

BRANCH XYLEM ANATOMY

Description Growthrings boundaries indisting ';_

absent. Tangential diameter of ves29B55

4869 vessels/ mmz2. Vessel element len@hzl| &
700 pm. Intervessel pits min&e@, [ dm in diamete §
Fibers thin to thitk very thiekalled. Apotrache I

parenchyma fidise and diffuseaggregates
paratracheal parenchyma in narrow lines up t

wide. Rays wuniand biseriate, predoming §

uniseriate. Three to 4 cells per parenchyma
Ray height 176680 um, with-814 cells i
height. Rays 1419/mm

Anatomical differences to stem xyleMean

tangential diameter of vessel lumina is highq S8

stem (35290 / 557110 pum) while vessel der]
is higher in the brancd&b9 / 1121-34 vesselg
mm?2). Rays are higher in the stef@{&680 / 100
320610 pm) while ray number is higher in the
(141619 / 61014 rays/mm).

" CR 6674 100

BARK ANATOMY

Branch barkSieve tubes in tangential r
Some rays get dilated. Small groups ©
walled fibers in the cortex. The cor
characterized by tangentially elongated fi
irregularly shaped blue stained paren
cells.
Stem barkThe phloem is charazéest by siev

tubes and groups of sclereids irreq i '

distributed. Prismatic crystals present
sclereid groups. The phellem is homog
and it consists of regularly arranged rect
cells, indistinct in polarized light. Dark ¢
substaces in phellem cells.

CR 6674 04
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STEM XYLEM ANATOMY
Transverse section
Growth rings boundaries indistinct or {

Wood diffugeorous. Vessels solitary and ir ¢

radial multiples of 2 to 6 elements. Tar
diameter of vessels mediul®@ 5 0 ¢

2334 vessels/mm?. Tyloses are comn| &
heartwood vessels. Fiblairs to thiekalled tq
parench CREs

very thiclwalled. Apotracheal
diffuse, diffuseaggregates, reticulate an

narrow lines up to 3 cells wide. Parati SE

parenchyma scanty. Rays#lF/mm.

Radial section
Simpleerforation plates. Intervessel pits g
and alternate:4d e m i n drHay
pits with distinct borders; similar to inte
pits in size and shape throughout the r
Vessel element length-228400. Fibres wi
simple to mirly bordered pits (libriform fik
Heterogeneous rays, body ray procumbel
T 4 and over 4 rows upright and squarg
Prismatic crystals in chambered
parenchyma cells.

Tangential section

Rays uni bi and triseriate, predomina
biseriate. Ray heigh2865 5 0 ¢ ml0

28 cells in height. Three to 4 cells ::'i_

parenchyma strand.
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Diospyros cupuliferBojer ex A. DOCR 6674
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Diospyros squamdaer ex A. DC. EBENACEAE

Synonymy D. bernieHiernD. coniferdl. Perrier

SpecimensRZK 7713, SFR 259

Local namesMaintifototrelazomify{Hazomaintitazomafan&orofokeHazomafanBeravindMapingo
Hazomintinklazomainty

PLANT DESCRIPTION

Shub to tree 22 m high | 25 cm DBH.
Endemic to Madagascar.
Exploitedpecies.

DISTRIBUTION

Elevatior®-500 m a.s.l.

Vegetation formatibarest
Bioclimatédumidsibarid, subhumid

Protected area&ndohahela, Zahameaad Nosy
Mangabe Marojejy, Manan&tard, Manongari
Masoala,

New protected areAsipasindava, corridor Fand
Marolambo, Anjanahasid, Ldkobe, Makirg
Makirovana, Mandena, @ Manombo, Tamj
Tsitongabarika

Diospyros
squamosa

Miacimate

ER ey

Bl Henad

[ Moesura

I obana

Suybhurvad

+ Sampling eites
® Diatribution

Ll D Fad MRS ITART e T

STEM XYLEM DESCRIPTION

Growth ring boundaries absent. Vessels sol
in radial multiples o8Zlements. Vessahall.
Rays are tHfin

1Small indistinddb the naked eye
ZThin: indistindd the naked eye
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PITH AND PRIMARY XYLEM ANATOMY

Pith Shape of pith oval. Fhiaked
parenchyma cells present. Cells dimorph
in transverse cekills. Pith not visible in
polarized light.

Primary xylem¥ascular bundles distinct.

Vessels solitary and in short radial multip| a8

to 3 elements.

BRANCH XYLEM ANATOMY

Description Growth rings boundaries indistil S

absentTangential diameter of vessef®38, 5
4869 vessels/ mmz2. Vessel element lenghzl
700 pm. Intervessel pits mirk2@,1im in diamete

Fibers thin to thitk very thiekalled. Apotrachq §

parenchyma diffuse and difftesggregates

paratacheal parenchyma in narrow lines up tq ¢

wide. Rays wuniand biseriate, predoming

uniseriate. Three to 4 cells per parenchyma|
Ray height 176680 um, with-814 cells in B

height. Rays -1419/mm.

Anatomical differences to stem xyleMean
tangential diameter of vessel lumina is highé
stem (35290 / 557110 pum) while vessel der]
is higher in the brancd&b9 / 1121-34 vesselg
mm?2). Rays are higher in the stef@{&680 / 100
320610 um) while ray number is higttes branc
(141619 / 61014 rays/mm).

SFR 259 100

BARK ANATOMY
Branch barikCollapsed and nooilapsed siey
tubes present in the phloem. The cortex i
characterized by a band of sclereid:

irregularly parenchyma cdllark stainin -

substances in phellem cell lumina.
Stem bark:Sieve tubes in tangential
Collapsed sieve tubes predésmy groups

tangentially elongated sclereid groups. P| 8
crystals present in the sclereids. Pri| §

crystals present witlsidereid groups. T
phellem is homogeneous and it cons
regularly arranged rectangular cells, indi

polarized light. Dark staining substan( §

phellem cells

SFR 259 0P
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STEM XYLEM ANATOMY
Transverse section
Growth rings boundaries indistinct or ¢ &
Wood diffugeorous. Vessels solitary and ir
radial multiples of 2 to 6 elements. Tar| B8
diameter of vessels smal30» 0 ¢ F84 | B8
216 vessels/mm?2. Tylosis and gums and/| §
deposits in heaowd vessels. Fibers thin #
thickwalled to very thighlled. Apotrachq
parenchyma diffuse and diffeesggregatey
Paratracheal parenchyma scanty and in|
lines up to 3 cells. Ray@2Z3/mm.

* H
T MR

CR6681x00
NI 1

Radial section

Simple perforation plates. Intervessel pits
and alternate;45 e m i n  dHay
pits with distinct borders; similar to inte
pits in size and shape throughout the r
Vessel element lengtl228 0 0 & m
with distitly bordered pits (libriform fik
Heterogeneous rays, body rays procumb| |
1-4 rows of upright and square marging
Prismatic crystals in chambered
parenchyma cells.

S g e

- s . e

=)

i ey s o= T

Tangential section

Rays uni and biseriate, predomina|‘t
uniseriate. Ray heigh4881 0 0 0 & ml «
1539 cells in height. Three to 4 and 5 to| |
per parenchyma strand. i

it _ W . i
CR 668% 100 CR 668% 400

Diospyrossquamosaojer ex A. DCR 6681

IAWA feature numbe2$ 91322243040 50 52 56 $36669 7076 777886 9203 97107116136 14280
189190192196

Additional feature®.1 96.1 102.3
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Diospyros humbertigh@errier

EBENACEAE

Synonymy -

SpecimensCR 6516, CR 6681

Local namesMaintifo, Malainara, Mandravasarotra, Hazondrano

PLANT DESCRIPTION

Shrub to tree{12 m high | 25 cm DBH.
Endemic to Madagascar.

Exploited species.

DISTRIBUTION

ElevatiorD01000 m a.s.l.

Vegetation formatiBorest

BioiclimateHumid

Protected areadndohahela, Beza Mahafaly,
Kirindy Antimena

New protected areAsalavelona, La Table/St
Augustinyiikea

Diospyros
humbertiana

Bioclimate

[l ory

I i
_Imontane
b
~ISubhumid

+  Sampleg arthey
*  Distrilnitaon

om0 W

Y B MESTHARY g 2917

STEM XYLEM DESCRIPTION
Growth ring boundaries absent. Vessels sol

in radial multiples oBZlements. Vessel st |

and numeroludRRays are thin

ISmall indistin¢b the naked eye
2Numerous: > 100 vessels/mm
3Thin: indistindd the naked eye
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PITH AND PRIMARY XYLEM ANATOMY

Pith Shape of pith oval. Fhiaked
parenchymeells present. Cells dimorphic.
in transverse cell walls. Pith not visible in
polarized light.

Primary xylemvascular bundles distinct.
Vessels solitary and in short radial multip
to 3 elements.

BRANCH XYLEM ANATOMY
Description Growth rings boundaries indistis

absent. Tangential diameter of ves288@Mm, o

95112133 vessels/ mm2. Vessel element len
198330 pm. Intervessel pits minueh fm in
diameter. Fibers thin to thkvery thiekalled,
Apotracheal parenchyma diffiegggregates
paratracheal parenchyma scanty. Raysandt
biseriate, predominantly uniseriate. Ray he
310840 pum, with¥21 cells in height. Ray4@4
19/mm.
Anatomical differences to stem xyleMean
tangentiadliameter of vessel lumina is comp
(202630 / 22530 pm) while vessel densit]
higher in the stem-(9%2133 / 15684216 vesselg
mm?3). Rays height and number are higher in
(70310840 / 5151000 um) (619 / 1721-23
rays/mm).

BARK ANATOMY
Branch bariCollapsed and nooilapsed siey
tubes presenin the phloem. Irregul
distributed solitary and groupsotéreids
present. Some rays become dilated. The
is characterized by a bandsaéreids an
irregularly blsgainegharenchyma cells.
Stem barkThe phloem consists of altern
irregular group$ sclereids, and collapsed
noncollapsed sieve tub&sismatic cryste

present in the sclereids. The phellgf

homogeneous antl donsists of regulg
arranged rectangudalis, indistinct in polari
light.

CR6681 x@0

3 e
CR6681 x 2D
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STEM XYLEM ANATOMY
Transverse section
Growth rings boundaries indistinct or ¢ &
Wood diffuggorous. Vessels solitary an
short radial multiples of 2 toel@ments il
Tangential diameter of vessels sn283Q( ¥
€ m, -184516 vessels/mm?2. Tylosis and |
and/or other deposits in heartwood v{ #
Fibers thin to thisklled to very thigklled] §
Apotracheal parenchyma diffuelifosen | |
aggregates. Paratracheal parenchyma
and in narrow lines up to 3 cells. Rayls
23/mm.

* H
T MR

CR6681x00
NI 1

Radial section

Simple perforation plates. Intervessel pits
and alternate;4d € m i nVesbétay
pits with distinct borders; similar to inte
pits in size and shape throughout the r
Vessel element lengtl228 0 0 & m
with distinctly bordered pits (libriform
Heterogeneous rays, body rays procumb| |
1-4 ravs of upright and square marginal
Prismatic crystals in chambered
parenchyma cells.

S g e

- s . e

=)

i ey s o= T

Tangential section

Rays uni and biseriate, predoming ¢
uniseriate. Ray heigh4881 0 0 0 & ml «
1539 cells iheight. Three to 4 and 5 to 8| |
per parenchyma strand. i

it _ W . i
CR 668% 100 CR 668% 400

Diospyros humbertiarth Perrier CR 6681

IAWA feature numbe2$ 91322243040 50 52 56 $36669 7076 77/886 9203 97107116136 14280
189190192196

Additional feature®.1 96.1 102.3
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Diospyros haplost@B@vin ex Hiern

EBENACEAE

Synonymy Diospyros haplostyls.haplostyli®. haplostyhsr.orientalil. Perrieb).onivensis.

PerrierD.rubrolanatd. PerrieE). viguieriartd Perrier.

SpecimensRBE 2471

Local namesMaintimpototra, Hazo mainty, Jobiampototra, Hazojéby, Hazomintina, Forof

Hazomety, Maintimpototra, Mapingo, Vomipototra

PLANT DESCRIPTION
Shrub to tree |-12 m high |
Endemic to Madagascar.
Exploited species.

DISTRIBUTION

Elevatian31500 m a.s.l.

Vegetation formatiborest

BioclimateDry, humid and subhumid
Protected areas  Ambohijanaha
Analamerana, AndohahelaAnkarana
Betampona, Lokobe, Mananara
Manongarivo, Marojejy, Masoala, Mo
ddoAmbr e, Nosy Ma
Zahamena.

New protected areatoky Manambe
(Daraina), Makira, Montagne des Francg

Diospyros
haplostylis

Eioclimaln
By
B i
T Mnnians
I subesid
T Subthumnd
- Sampling siles
& [Hyiriutin

G T MOk Y e BOAT

STEM XYLEM DESCRIPTION

Growth ring boundariebsent. Vesse
solitary and in radial multiples of 2
elements. Vessels largad very rate
Parenchyma reticulate. Ray.thick

1LargeVisible to the naked eye
2Rare: 20 vessels/mm?
SThickVisible to the naked eye

~-: !-'i

l.'.- ":‘
uf:.',aﬂ it

Hl"‘
RBE 2471
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PITH AND PRIMARY XYLEM ANATOMY

Pith  Shape of pith pentagonal. -Nailb&d
parenchyma cells present. Cells dimorp
in transverse cell walls. Pith visible in p(
light.

Primary xylemVascular bundles indist
Vessels solitary and in short radial multip
to 3 elements.

BRANCH XYLEM ANATOMY

Description Growth rings boundaries indistir
absent. Tangential diameter of vess#g @042
69112vessels/ mmz2. Vessel element leneg?B3 ]
340 pm. Intervessel pits mirk&8,1dm in diametg
Fibers thin to thiti very thiekalled. Apotrachg
parenchyma diffuse, paratracheal parern

reticulate and in narrow lines up to 3 cells wiq &

uni and biseriate, predominantly uniseriate. T
4, 5 to 8 cells per parenchyma strand. Ray he
4301120 pm, with13-22 cells in height. Rays
1619/mm.

Anatomical differences to stem xyleMean
tangential diameter of vessel luminaeisihighe
stem (23240 / 366490 um) while vessel densi

higher in the branch -§8212 / 12Q03340| &

vessels/ mm?). Rays are higher in the brang
4301120 / 1982061300 pm) while ray numbe
comparable (14619 / 14721 rays/mm).

BARK ANATOMY

Branch barkThe phloem is characterize
collapsed and noollapsed sieve tubes
tangentially distributed solitary and gro

sclereids. In the cortex sclereids arrang| §
tangential bands and irregular parenchyr| &

present.

Stem barkTangentiallystiibuted solitary g :

groups of sclereids, and collapsed an
collapsed sieve tubes present in the phlog
and axial parenchyma dilatation pr
Prismatic crystals present in the sclereid
of sclereids present in the cditexphellem
homogeneous with dark stained substan
it consists of regularly arranged rectangul

RBE 2471 00

= Al

wy

5
r'lﬂ..-i

RBE 2471 00
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STEM XYLEM ANATOMY

Transverse section

Growth rings boundaries indistinct or «
Wood diffugeorous. Vessels solitary and ir
radial multiples of 2 to 7 elements. Tar
diameter of vessels mediub#300 ¢-2AT,
42 vessels/mmz. Fibers thin towhildd tg
very thiclvalled. Apotracheal parenchy
diffuse and in narrow lines up to 3 cells
Paratracheal parenchyma scanty. Rays
21/mm.

Radial section

Simple perforation plates. Intervessel pits
and alternate;243 ¢ wliamietar. Vesgaly
pits with distinct borders; similar to inte
pits in size and shape throughout the r
Vessel element lengthl662 50 & m
with simple to minutely bordered pits (|
fibers). Heterogeneous rays, body
procmbent with 1 to 4 rows upright and
cells. Prismatic crystals in chambered
parenchyma cells.

RBE 2471 xQ0

RBE 2471 x 1®0

Tangential section

Rays uni and biseriate, predoming
uniseriate. Ray height42@81 3 0 0 & 1
1219cells in height. Three to 4 &@n8 Bells
per parenchyma strand.

RBE 2474 100

RBE 247% 90

Diospyros haplostyliBoivin ex HierfRBE 2471

IAWA feature numbe2$ 91322243041 48 52 61 66 69 70 77 78 86 92 93 97 1071BBS1UHBO

189190 19496
Additional feature®.1 96.1 102.3
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