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NOTE ON STARCH GRAINS IN SEPTATE
FIBER-TRACHEIDS
By E. S. HARRAR
School of Forestry, Duke University
Incident to the preparation of permanent mounts of sev-
eral semi-tropical Floridian timbers, great masses of starch
were observed wholly occluding the lumina of septate fiber-
tracheids in the wood of Bursera simaruba (L) Sarg. (Fig.

1).
Deposition of starch in pl‘uscm‘h\'mamus tissue has
received but cursory mention in the literature. Solereder? has

'Solereder, Hans—Systematic Anatomy of the Dicotyledons. Trans-
lated from the German by Boodle L. A. and F. E. Fritsch, 2 vols,
Clarendon Press, Oxford, 19o8.
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recorded the presence of this substance in septate ﬁbe:;
tracheids of species from the Araliaceae, lﬁ:ﬁguihlnosac.‘ mf
Sapindaceae; he has also rcpum_‘d the occasional presence o
such material In fiber-tracheids fmm ITICi‘I‘thI‘S Of the
Aceraceae. Record and Hess® have verified Solcreder_s ob-
servations and have added the L}'thr:_icca{: to the list of
families having \}urci.t:rs' with starch-hcanng septate e'!emcnts.

The nature of these grains and the extent to which t?xey
may occur in prosenchymatous tissue was made the subject
of investigation. Through the courtesy of the late Dr. S.°J.
Record. the Yale University collection of several thousands
of permanent slides and wood specimens was made available
to the writer. These materials were augmented by many
hundreds of additional mounts and authentic wood samples
of the Duke University collection. In all, examination was
made of 2253 .\pcticb of wood with septate fiber-tracheids
included in 620 genera and representing 78 botanical families.

I'he usual IKI test for starch was used on all unmounted

material examined. Stained and mounted sections, however,
presented another problem. To determine the presence of
starch in material of this sort, use was made of a petrographic
microscope. Under crossed nicols the grains were readily 4
J:.-n-\r-\.': by the appearance of a cruciform interference ("
'L}i_--'_-:'L similar to that of the basal interference ﬁs_ﬂlt’t’.‘ of a
uniaxial mineral in convergent polarized light (I"ig:. 2).
Starch grains noted in various species from totally un-

related g s appear to be similar in form and character.
For the most part they are so orientated in the cells that their
longest axis nearly p-.i:-'-.:l'i;-i.a the longitudinal axis of the cells
in which they are deposited. In transverse sections of tissue,
grams in the cell cavities simulate disk-like bodies and
exhibit neither hilium nor rings. In longitudinal sections,
however, the grains have the :1p}n:ar;mchc of reniform to
ic:m_‘.ul:zr or broadly ellipsoidal particles usually with a
medial, longitudinally disposed groove or cleft. The vast
majority fall within the limits of from 3 to 8 microns in
diameter and from 12 to 28 microns in length.

N '
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‘Record, S, J. and R. W, Hess—Timbers of the New A7 r
University Press, New Haven, 1943. R ew: Yyeda,

Expraniion or Fioukes

Fig. 1 Transverse section of wood from Bursera sinariba showing
included starch grains X 125. -

| tg, p | Same secnon lllhlL‘!‘ Cry l\\ui :11L'lll-, \ntc mu'rl.rn-nn- ﬁmzr-'\'
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Several longitudinal sections of fresh material of Bursera
simaruba were placed in a Syracuse watch glass and subjected
to the action of the enzyme diastase. Under the microscope a
slight swelling of the grains was perceptible; soon they
pitted and within a few hours were completely digested.
After vigorous agitation the sections were removed and a
few drops of Benedict’s solution was added to the remaining
fluid. Upon gently heating this mixture 2 light reddish-
brown precipitate of cuprous oxide appeared, indicating the
presence of a reducing sugar.

Vestal and Vestal® have observed the formation of septa
in fiber-tracheids of Hypericum androsaepmm L. They
noted, that unlike other lignified elements in wood, the
protoglasts of these cells remained functionally active for a
considerable period of time after their maturation. It is
reasonable to assume that a similar situation may exist for
many other species with similar fibrous elements, although
an attempt to discern residual cytoplasmic material in the
septate fi er-tracheids of Bursera simaruba was unsuccessful.
This may have been due in part to faulty fixing technique
and in part to the presence of the starch itself which ob-
scured other cellular contents.

It might be concluded from observation of starch in these
elements that they function in a manner similar to longi-
tudinal parenchyma, at least as long as they are a part of
the sapwood. On the other hand, the presence of large
quantities of starch in the heartwood of certain species sug-
gests that these cells may serve merely as a reservoir for
excessive claborated food. Since physiological considerations
were not a part of this study conclusions of this sort cannot
be drawn at this time. One additional noteworthy observa-
tion should be mentioned at this point. Starch grains were
observed only in those woods where longitudinal paren-
chyma was exceedingly sparse or wanting; again suggesting
that in the absence of normal storage tissue septate fiber-

*Vestal, P. A, and M. R. Vestal-The Formation of Septa in the
Fiber-tracheids of Hypericion Androsaemum L., Botanical Museum
Leafler, Harvard University 8, p: 169-188, 1940.
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do serve in parenchymatous

tracheids may and pmbabl_v

capacities. ) . .
Vood from representative Specics of the genera in the

following lists were examined. Generic names prcceded by
an asterisk (*) are those In which starch grains were observed
in one or more species. Those prcc_cded by a dagger (t)
included one or more species in which cr__\-'stals were com-
monly present in the septate hl'aer—g‘achc‘lds of he_artjvood
material. Since sapwmod was not available in the majority of
samples examined, it is likely that the number of‘ g_cnera
with included starch grains would have been larger if it had
been possible to examine such material in each instance.
Finallv. had all materials examined been collected during the
dormant season it is again reasonable to assume that several
additional genera would have been added to this list.

Genera Wite SepTatE FiBER-TRACHEIDS

A GANTHACGEAE Comocladia Spondias
* Anisacanthus Dracontomelum Tapirira
Aphelandra Ghita Toxicodendron
Baderia Koordersiodendron A pocyNACEAE
Beloperone Lithraea Conopharygnia
Bravaisia Loxopterygium Ervatamia
Eranthemum Loxostylis *Odontadenia
Graprophyllum Mangifera Peschiera (
Himantochilus Mauria Réioua
Isoglossa Melanorrhoea Rhabdadenia
Lepidagathis Metopium Stemmadenia
Mendoncia Microstemon Stenosolon
Pachystachys Odina Tabernaemontana
Pseuderanthemum Penraspadon Voicangd
}}uc]]ia ) Pistacia A s g.
*Sanchezia Pleiogynium s
%Erf.:lg:la fl }:‘n es Protorhus 2::}:3
richanthera i 7 i
it Pseudospondias Arthrophyllum
Rhodosphaera B i
‘ o oerlagiodendron
ANACARDIACEAE Rhus Brassaia
Anacardium Schinus Cum‘.on' i1
2 Antrocaryon Schinopsis TDendropanax
Astronium Sclerocarya TDidymo r;ax
Buchanania Sorindeia Gaﬁble;)a I
Campnosperma Spondianthus Harmsiopanax
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Hedera Pachylobus COMPOSITAE
Heteropanax Protium Eupatorium
Macropanax Santiria Vernonia
Meryta Tetragastris CONNARACEAE
Oreopanax Trattinickia Iivrsocarpus
Pentapanax Trigonochlamys Criestis
Pseudopanax CACTACEAE Cnestidium
Pl‘?l‘ otropia Harrisia Connarus
Sciadophyllum Lemaireocereus Manotes
Trevesia Leptocercus Rourea
AVICENNIACEAE Nopalea Co
Avicennia Opuntia AR)[N“IE‘“E
BIGNONIACEAE Pereskia R
Adenocalymma CAMPANULACEAE CUNONIACEAE
Anemopaegma Apetahia Belangera
Cybistax Cyanea ELAEOCARPACEAE
Doxantha Delissea Aristotelia
Macrocatalpa Lobelia Crinodendron
Macrodiscus Rollandia Dicraspidia
Martinella Scerotheca Echinocarpus
Melloa Siphocampylus Elaeocarpus
Memora CAPPARIDACEAE Sloanea
Petastoma Morisonia ERICACEAE
?thecm{e R CARYOCARACEAE Agapetes
oot Caryocar Andromeda
Bixaceae CELASTRACEAE Arbutus
Bixa Cassine Cavendishia
Scottellia Catha Comarostaphylos
BOMBACACEAE “FElaeodendron Englerodoxa
Bombax % 14 Euonymus Gaultheria
Bombacopsis Fraunhofera Macleania
Pachira Maytenus Paphia
BRUNELLIACEAE f\’ﬁCﬂ)t'l'OpiS Vaccinium
Brunellia Vi -Neopringlea F.UPHORBIACEAE
BURSERACEAE RerSSEal ertoficlld Acalypha
Aucoumea Siphonodon Andrachne
Balsamodendron CHLORANTHACEAE Antidesma
Boswellia Chloranthus Aporosa
*Bursera COMBRETACEAE Bischofia
Canariellum Anogeissus Blumeodendron
Canarium Calycopteris Bridelia
Commiphora Combretum Cleistanthus
Crepidospermum Conocarpus Discocarpus
Dacryodes Guiera TGlochidion
Elaphrium Quisqualis Hyeronima
Garuga Terminalia Hymenocardia
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Phyllanthus
Ryparosa
FAGACEAE
Naothofagus
FLACOURTIACEAE
Abatia
Aberia
:\ he rma
Asteriasugma
Azara
FBanara
Carpotrc wche
* Casearin
Dasvlepis
Erythrospermum
Flacourtia

Gossypiospermum

(Gynocardia
Hasselda
Hecatostemon
Homalium
Idesia
Kiggelana
Laeta
Lunania
Oncoba
Ophiobotrys
Osmelia
Pangium
Prockia
“Ryania
Samyda
R:‘(ilup: a
Tarakrogenos
Trichadenia
Xylosma
Zuelama
(FESNERIACEAF
Alloplectus
Bellonia
Besleria
( ‘.yrt:m.l ra
Drymonia
Gesneria
Pentarhaphia
Rhabdothamnus

TROPICAL WOODS

Rhytidophyllum
Solenophora
(GROSSULARIACEAE
Ribes
(GUTTIFERAE
Calophyllum
Chrysochlamys
Clusia
Haveuo psis
Mahurea
Marila
Tovomitopsis
HERNANDIACEAE
Gyrocarpus
Hernandia
HipPOCRATEACEASE
Cheiloclinium
Salacia
HYPERICACEAE
Hypericum
JULIANIACEAE
Amphipte rygium
Juliania
Orthopterygium
LLABIATAE
Coleus
Gomphostemma
Hypus
Lavandula
Leucosceptrum
Phyllostegia
Pogostemon
Prasiom
LLAURACEAE
Acrodiclidium
Actinodaphne
Aiouea (Ajovea)
Alseodaphne
Aniba
Aydendron
Beilschmeidia
Cinnamomum
Cryptocarya
Dehaasia
Dicypellium

-t

_EGUMINOSAE
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Endlicheria
Laurus
Lindera

Lirsea
Machilus
Mespilodaphne
Misanteca
Nectandra
Nothaphocbc
QOcotea
Oreodaphne
Persea

Phoebe
Pleurothyrium
Sassafras
Sassafridium
Tetranthera
Tylostemon
Umbellularia

Acacia
Acrocarpus
A frormosia
Afzelia
Albizzia
Andira
Batesia
Bauhinia
Brasilertia
Brownea
Butea
Caesalpinia
Calpocalyx
Cassia
Ceratonia
Desmanthus
Enterolobium
Hymenaea
Il'lg a
Leucaena
Mimosa
Neprunia
Ougeinia
Parkinsonia
Peltophorum
Pentaclethra

No. 85

Piptadeni
Pig:colobium
Plathymenia
Platymiscium
PocpHEH
Proso
Robinia
Sabinea
Schrankia
Schizolobium
Sophora
Tipuana
Trachylobium
Xylia
LINACEAE
Reinwardtia
Sarcotheca

|LOGANIACEAE
Fagraea
Geniostoma
Labordia
Nicodemia
Nuxia
Peltanthera
L YTHRACEAE
Crypteronia
Lafoensia
Lagcrsrroemia
Olinia
Punica
MAGNOLIACEAE
Manglietia
MALPIGHIACEAE
+Banisteria
tBanisteriopsis
Byrsonima
Glandonia
Hiraea
Lophanthera
Spachea

MALVACEAE

Adansonia

MARCGRAVIACEAE

Marcgravia
Norantea
Souroubea

MELASTOMACEAE
Astronia
Bellucia
Blakea
Centronia
Conostegia
Henriettea
Henriettella
Heterotrichum
Huberia
Leandra
Mecranium
Medinilla
Melastoma
Meriania
Miconia
Osbeckia
Ossaca
Pachyanthus

Rhynchanthera
Sonerila
Tetrazygia
Tibouchina
Tococa

MELIACEAE

Aglaia
Amoora
Cabralea
Carapa
Cedrela
Chickrassia
Chisocheton
Dysoxylon
Entan
Epicharis
gmma
eynea

o
Lansium
Pseudocedrela
Soymida
Swietenia
Synoum
Vavaea

Xylocarpus

gma

MONIMIACEAE

Bracreanthus

TROPICAL WOODS

Daphnand:a
Doryphora
Hedycarya
Laurelia
Kibara
Marthaea
Mollinedia
Peumus
Tambourissa
Trimenia
MORACEAE
Antiaris
Artocarpus
Castilloa
Ficus
Mesogyne
Noyera
Ogcodeia
Olmedia
Perebea
Prainea
Pseudolmedia
Sparattosyce
MYRISTICACEAE
Cephalosphaera
Coelocaryon
Compsoneura
Gymnacranthera
Iryanthera
Knema
Myristica
gcste?‘phloeum
yphocephalium
Staudria i
Virola

MYRSINACEAE

Ardisia
Clavija
Conomorpha
Cybianthus
Discocalyx
Grammadenia
Maesa
Myrsine
Parathesis
Rapanea

Stylogyne




Suttonia
Wallenia
MYRTACEAE
Eugenia
Psidium
NEUMANNIACEAE
Neumanma
OcHNACEAE
Cespedesia
(OLACACEAE
Ocroknema
OLEACEAE
Olea
Notelaea
Schrebera
(NAGRACEAE
Fuchsia
Jussiaea
OXALIDACEAE
Averrhoa
Connaropsis
PAPAVERACEAE
Dendromecon
PASSIFLORACEAE
Acharia
Ceratiosicyos
Gynopleura
PHYTOLACCACEAE
Rivina
PireRACEAE
Piper
PITTOSPORACEAE
Citriobarus
Pitlu,&i\nnml
PoLyGONAGEAE
Calligonum
FCaccoloba
Gymnopodium
Muehlenbeckia
Neomillspaughia
[’m]ninlcms
Ruprechtia
Svimnmeria
Triplaris

TROPICAL WOODS

ROSACEAE
Holodiscus
Spiraea

RUBIACEAE
Alseis
Anisomeris
Bathysa
Bothriospora
Calyco phyllum
C:ll}‘cosia
Capirona
Carlemannia
Cephaelis
Chasalia
Chimarrhis
Cosmocalyx
Damnacanthus
Dialypetalanthus
Dolicholobium
Elaeagia
Eumachia
Faramea
Geni p2
Gonzalea
Guertarda
Hamelia
Hamiltonia
Hippotis
Holtonia
Hypobathrum
Leprodermis
Macrocnemum

A lapouria
Neonauclea
Notopleura
Paederia
Palicourea
Paverra
Pentagonia
Picardaea
pf}gol 10 p us
Psychotria
Rudgea
*Sickingia
Sommiera
Straussia
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Urophyllum
Woarscewiczia
RUTACEAE
Chalcas
Erythrochiton
Raputia
SABIACEAE
Meliosma
SAPINDACEAE
Akania
Allophylus
#Arytera
Blighia
fCastanospora
TChytranthus
Cupania
fCupaniopsis
Deinbollia
fDiatenopreryx
Eriocoelum
Erythrophysa
TEuphoria
tExothea
Filiciom
Jagera
Koelreuteria
Laccodiscus
Lecaniodiscus
Lepidopetalum
Matayba
iMischocarpus
Nephelium
Paranephelium
Paullinia
Phialodiscus
Pometia
Ratonia
TSarco neryx
Schieichera
iSchmidelia
Talisia
Tapiscia
Thouinia
Tristiropsis
Ungnadia
Xerospermum
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SAXIFRAGACEAE
Deutzia
Ribes

SCROPHULARIACEAE
Dermatocalyx
Halleria

SIMARUBACEAE
Alvaradoa
Guilfoylia
Kirkia
Picramnia

SOLANACEAE
Acnistus
Brachistus
Dunalia
Juanulloa
Lycianthes
Salpichroa

SONNERATIACEAE
Sonneratia

STAPHYLEACEAE
Huerrea

T URNERACEAE
Wormskioldia

TROPICAL WOODS

URTICACEAE
Boehmeria
Gyrotaenia
Laportea
Leucosyke
Myriocarpa
Pipturus
Urera
Villebrunea

VERBENACEAE
Aegiphila
Callica
Campyli}(::tachys
Chloanthes
Citharexylum
Clerodendron
Congen
Cornutia
Duranta
Euth{smchys
Gmelina
Holmskioldia
Lantana
Lippia
Petitia

Petrea

Premna

Rhaphithamnus

Stilbe

Symphorema
ectona

Virex

VIOLACEAE
Paypayrola
Rinorea
Viola

VITACEAE
Cissus
Leea
Tetrastigma
Vitis

V OCHYSIACEAE

Qualea

ZYGOPHYLLACFAE
Larrea
Porlieria

DISTRIBUTION OF PARANA PINE IN BRAZIL

During preparation of the manuscript for Timbers of the
New World (see Tropical Woods 73: 42) the feasibility of
including range maps for important species was frequently
discussed. The value of such maps was evident but in almost
every instance detailed information was incomplete. With
the exception of United States and Canada, the boundaries
for even the better known commercial woods had not been
delimited. Not infrequently conflicting information was

available.

We decided, however, that publishing of a few maps might
serve two useful purposes. First, they would be of some
help to those requiring only general distribution for refer-
ence. Second, and more important, printing of such maps
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might induce those who are familiar with certain areas to
send in corrections for these trees and details regardfng
others. It is encouraging to note that some such information
is being received.

Early last year Mr. E. D. Marshall, Chief of the Division
of Forest Products Research, Texas Forest Service, Lufkin,
Texas, sent in a sketch correcting the southern boundary for
Parana Pine as shown on Map 2, page g, Timbers of the New
World. This sketch was prepared by Mr. Paulo Annes
Gonsalves, Instituto Rio Grandense Do Arror, Porto Alegre,
Rio Grande do Sul, Brasil, who was visiting the Texas Forest
Products Research Laboratory at that time.

Later in the year we had the good fortune to receive a
visit from Dr. José Aranha Pereira, Chefe da Secgao de
Identificagao e Preservagao de Madeiras, Instituto de Pes-
quisas Tecnologicas, Sao Paulo, Brasil. He proved to be most
well informed about the distribution of Parana Pine and
sketched it on a map. A copy of this map is included here.
Comparison of the southern portion with that sketched by
Mr. Gonsalves showed close correlation between the two.
The range as given is intended to show the areas in which
appreciable stands of timber occur. Scattered individual
trees may be found well outside of these boundaries.

.
SX0 PauLe

D o wiis: Farana Pne

KEYS TO AMERICAN WOODS (CONTINUED)?
By Rosert W. Hess

Following are four additional keys, numbers seventeen
through twenty, in the series begun in Tropical Woods No.
2, December 1, 1942. These keys are intended for use with
Record and Hess' Timbers of the New World (see Tropical
Woods 73: 42). Those 1L:ublish_ccl in Frevious issues are: .
Ring-porous woods; 11. Pores in ulmiform or wavy tangen-
tial arrangement; I11. Pores in flame-like or dendritic arrange-

DistriBuTiON OF PARANA PiNe N Brazin

1This series of keys was initiated and the previous keys written by
the late Samuel J. Record. Most of the information in keys No.
XVILXIX was compiled and arranged by him.
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ment—in No. 72. 1V. Vessels virtually all solitary; V.
Vessels with spi?ral thickenings—in No; 73 VI.'Vessels with
scalariform perforation plates; V I_I. V essel; with very ﬁng
pitting—in No. 74. VIIL Vessels with opposite or'scaia1nform
pitting; 1X. Woods with conspicuous rays—in No. 75-
X. Woods with storied structure—in No. 76. XI. Woods
with resin or gum ducts; XII. Parenchyma reticulate—in No.
77. XIIIL. Woods with septate fibers—in .No. 78. XW_'.
Dicotyledonous woods with xylem rays virtually all uni-
seriate—in No. 7¢. XV. Fibers with conspicuous bordered
pits; XVI. Woods with oil (or similar) cells—in No. 8o.

XVII. Woods with vasicentric tracheids. These elements:

are typically short, heavily pitted, tracheary elements in
association with vessels, They are not infrequently irregular
in shape and may also be flattened around the vessel mem-
ber. Vasicentric tracheids are not arranged in vertical series.

The pits are characteristically vascular, with distinct borders

and commonly with included apertures. Only woods which
have these elements in significant abundance are included.
Most of these woods have pores in more or less distinct radial
or diagonal arrangement, occasionally dendritic or flame-like.

XVIIL. Fibers with spiral thickenings. Spiral thickenings
of the secondary wall characterize the wood fibers of rela-
tively few dicotyledonous woods. They are a good diag-
nostic feature when present and can usually be determined
without difficulty (see Tropical Woods 3:‘|2~16).

XIX. Special fibers in parenchyma-like arrangement. In
a few woods aggregates of fibers form patterns resembling
those of wood parenchyma. Commonly they are arranged
in more or less definite concentric bands; occasionally they
are paratracheal. Usually the fibers are septate and are dis-
tinct on the cross-section because of poor aggreeat]
ti}inncr walls, larger lumina, or diiTercnct?s in CZIEI&;?J%‘;E::;
They range from very distinct to indistinet and l‘
demarcated. It is prul;ahlc that additional w s il s
found containing cells of this r\ ; ional woodl wel S

g ype.
XX. Woods with unilaterally paratrach

G g S eal parenchyma.
As used here this form of parenchyma arr !

angement applies
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to caps, hoods, or lines or narrow bands in contact with
one face of the E)ore. They are typically in contact with the
outer face, rarely with the inner face. Those woods with
very sparingly paratracheal parenchyma, limited to a few
cells in contact with the vessel, are not included here. With
few exceptions woods with unilaterally paratracheal paren-
chyma are hard and heavy, and have heterogeneous rays.

XVIL. WOODS WITH VASICENTRIC TRACHEIDS

1 a. Pores (at least in late-wood) in flame-like or dendriric
arrangement

b, Pores not in flame-like or dendritic arrangement although
often in more or less definite radial or diagonal arrangement. 8

2 a. Pores virtually all solitary. Northern species ring-porous.
(*

agaceae) 3
b. Pores often in contacr, at least in late-wood.......cooiiiiinnies 5

3 a. Rays in part large and conspicuous.

Lithocar pus, Quercus (Fagaceae).
b, Rays all small..... 4

4 a. Late-wood pores in 2-several radial rows, flame-like.
Castanopsis (Fagaceae).
b. Late-wood pores in single radial rows, dendritic.
Lithocarpus (Fagaceae).

5 a. Distinctly ring-porous. Vessels without spirals. Fiber pits
distinctly bordered ... Castanea (Fagaceae).

b. Diffuse-porous. Small vessels usually with spirals. Fiber pits
simple or indistinctly bordered.......oiciiiiiiiii 6

6 a. Vessel-ray pitting fine Henoonia (Sapotaceae).
b. Vessel-ray pitting coarse.......cun 7

7 a. Parenchyma paratracheal and reticulate or in fine closely
spaced concentric bands Bumelia (Saporaceae).

b. Parenchyma in coarse-celled concentric bands 1-3 cells wide,
Paralabatia (Sapotaceae).

8 a. Septate fibers in parenchyma-like arrangement..........i 9

b. Septate fibers absent. - SV ¢
9 a. Rays uniseriate. Vessel-ray pitting coarse and irregular.

Connaraceae,

b. Rays 2-sized. Vessel-ray pitting finC....ooovovermmmmsmiccniinnn 10
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{0 2. Pores small to minute; arranged in radial or d:sgonl:ll chalg
Structure normal. Ground mass composed of fibers w
very small, simple or indistinctly bordered pits.

Alvaradoa (Simarubaceae).

b. Pores in part medium-sized to large; irregularly arran |:clE
Structure sometimes anomalous. Ground mass composed o

fibers with distinedy bordered L —— s T
11 a. Pores in part in multiples or CHSTRTS e ioriessmasensorsmmiraseeminsatrast LI
b. Pores virtually all SOUTARY ettt 1358

12 2. Vessel-ray pit-pairs distinctly 2-sized. Parenchyma finely
CCECUIATE oo e issiseceeee CHOUTIOCHItON. (Olacacegeds

b. Vessel-ray pit-pairs all small. Parenchyma cnnﬂuen.t. in bands
fow t0 75 COLE WITE i busiaer bt GO EERE (Simarubaceae).

i3 a. Ripple marks present, uniform and exceptionally fine (over

200 per inch).i e N Guaiacumt (Z}'gﬂph)’uﬂ(!cne)-

b. Ripple marks oo+ OV Ot R e LG ey v (e
14 a. Fiber pits distinctly bordered......immimiiimmisiimas SE§
b. Fiber pits indistinctly BOTACTER. ... connsirsiosisisimmsiiopersrins bt ST

15 a. Parenchyma reticulate to loosely aggregated. Vascular pits
" vestured; vessel-ray pitting fine.....cooiiimin MY FHACEE

b. Parenchyma in concentric bands 2-4 cells wide. Vasculap

pits not vestured; vessel-ray pitting coarse, tending to sca-
LARFOIM ecovvrririsieerreserresmtionsiresnmeis CYTillopsis (Cyrillaceasi

16 a. Parenchyma in apotracheal bands few to several cells wide.
Pores in part medium-sized to large; arranged in radial
SELIBE it g il Calopbyllum (Gurtiferae).

b. Parenchyma apparently absent. Pores small; few and scat-
BEEEA ....oivsivessinsimorrmssrressbomsebtmnesssrsrtisenemnennee i tiC hieteq  (Violacensl

XVIIL. FIBERS WITH SPIRAL THICKENINGS

t a. Perforanons simple ..
b. Perforations multiple

2 a. Rays 1-7 cells wide and up to 100 cells high; homogencous.
Pores medium-sized in part and widely spaced in uniseriate
rows in early wood..........ccn. Koeberlinia (Koeberliniaceae)s

b, Rays 1-3 (4) cells wide and up to 25 (50) cells high; more
or less distinctly heterogeneous. Pores all small to minute,
often gradually decreasing in size during a season's growth.

3 a Lnr}zz-st rays two or more cells wide. Parenchyma diffuse

to finely reticulate. Fibers with large bordered pits......Rosaceae,
b. Rays all uniseriate, Parenchyma very sparing

3

ly paratracheal. 4
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4 a. Rays with all cells square to tall upright. Fibers with thick
walls and numerous small bordered pits... Menodora (Oleaceae).

b. R:lﬂs with most of the cells short procumbent; tall upright

cells absent. Fibers with rather thin walls and large bordered
et s LR e Evonymus (Celastraceae).
§ a. More or less ring-porous : 6
b. Diffuse-porous ........

6 a. Rays 1 or 2 cells wide and up to 15 cells high. Parenchyma
diffuse Sishanas Fendlera (Hydrangeaceae).
b. Largest rays up to 4 (5) cells wide and 70 (100) cells high.
Parenchyma sparingly paratracheal.

Philadelpbus (Hydrangeaceae).

~ 7 a. Pores in distinct radial arrangement............. lex (Aquifoliaceae).

b. Pores not in distinct radial arrangement.. ..o

8 a, Perforation plates with many bars...Symploces (Symplocaceae).
b. Perforation plates with few to 15 bars

9 a. Rays 1-3 (4) cells wide and up to 25 (40) cells high; uni-
seriates often tall; pits to vessels small. Parenchyma abund-
ant, diffuse to reticulate. Fiber pits numerous.

Escallonia (Escalloniaceae).
b. Rays 1-6 cells wide and up to 5o (100) cells high; uniseriates
low; pits to vessels elongated in part. Parenchyma rather
sparingly reticulate, Fiber pits exceedingly numerous.
Garrya (Garryaceae).

XIX. SPECIAL FIBERS IN PARENCHYMA-LIKE
ARRANGEMENT

1 a. Rays hererogeneous, usually decidedly so
b. Rays homogeneous or nearly so

2 a. Vasicentric tracheids present.
b. Vasicentric tracheids absent

3 a. Rays uniseriate. Vessel-ray pitting coarse and irregular........
b. Rays 2-sized. Vessel-ray pitting fine

4 a. Minute vessels and tracheids with spirals. Radial latex rubes
and vertical gum cysts sometimes present, Parenchyma-like
fibers terminal, vasicentricsconfluent, or diffuse. Pores in
part in multiples or clusters......u.u....Commaras (Connaraceae).

b. Spirals, latex tubes, and gum 'i.?vm.sbscm. Parenchyma-like
ﬁgers in bands. Pores nearly all solitary...Rourea (Connaracae).
a. Pores small to minute; arranged in radial or di chains.

j Structure normal. Ground mass composed .o? fibers with
very small simple or indistinctly bordered pits.

Alvaradoa (Simarubaceae).

M v O o
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o oot medium-sized to large; irregularly arranged,
s gg:c:r\:?c l::ﬂ'lcti[hcs anomalous (included phloem). Ground

: istinctly bordered pits.
mass composed oF - filicrs: Wtk -EBUECRY RIS ‘Ir-lippc?crateaccae.

s. Parenchyma-like fibers diffuse in ground mass of thick-
walled fibers. Vascular pits nor vestured...Marila (Gurtiferae).
.. Parenchyma-like fibers variously aggregated. Vascular pits

—

7

» a. Parenchyma-like fibers loosely aggregated into patches or

irregular bands with large intersutial spaces. Inrerva_scular
pinfng rather fine to coarse, often more or less scalariform.

Melastomaceae..
b. Parenchyma-like fibers otherwise arranged. Intervascular
PItting fine, AltEINATE ...ty 3

a. Parenchvma-like fibers in numerous fine concentric bands.

: Ginorea (Lythraceae).
b. Parenchyma-like fibers vasicentric to aliform.

! Lafoensia (Lythraceae).

a. Ripple marks present; 8o-go per inch. Vascular pits vestured.
Poeppigia (Leguminosae).

b. Ripple marks absent.......coiin 10

a. Crysulliferons parenchyma strands numerous, Vascular pits
not vestured. Parenchyma-like fibers in poorly defined bands.
Allophylus (Sarindncc:m).

b. Crystalliferous strands absent. Vascular pits vestured........... 11
a. Parenchyma-like fibers in rather sharply defined continuous
or interrupted, regular ro wavy bands.

Physocalynoma (Lythraceae).
1. Parenchyma-like fibers in poorly defined bands................. 12

-]

Fibers all abundantly seprate; those in bands finely cham-

h‘crcd ............... s reiaiepier g hasstrb Triplaris (Polygonaceae),
b. Fibers rather sparingly septate, not finely chambered; those
in bands thinner-walled and more loosely aggregated than

Othes o R s Capparis (Capparidaceae),

XX. WOODS WITH UNILATERALLY PARATRACHEAL
PARENCHYMA

a. Ripple marks present. Rays homogenousi..................... 2
b. Ripple marks absent. Rays usually hcrer:)gcmms, sometimes
homogeneatar.....n il S ol 4
 a. Rays 1-6 cells wide; up s hi
kR de; up to 100 cells i_ug_h. Lennea (Leguminosae).
ays uniseriate; up to 10 or 15 cells high.................. 3

-
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Pores medium-sized to minute in the same growth ring;
commonly irregularly distributed; with rather few or irreg-
ular multiples Pterocarpus (Leguminosae).

. Pores very small to minute; uniformly distributed; with

very numerous, uniform radial multiples.
Paramachaeriumn (Leguminosae).

4 a. Vessel perforations exclusively or predominately simple....... 5
b. All or many vessels with multiple perforations............coue 21

5 a. Vessels virtally all solitary (pores rarely in contacr radi-
T R e s e S S e S R SR IS 6
b. Vessels (pores) not all solitary B
6 a. Large radial ducts present.........oe. Manpnea (Gurriferae).
b. R:gia] gum ducts absent. 7

. Vessel-ray pitting fine. Rays homogeneous or nearly so.

Aspidosperma (Apocynaceae).

. Vessel-ray pitting coarse, often scalariform. Rays hetero-

geneous, often decidely so 8

. Parenchyma in short tangential lines in contact with inner

faces of vessels. Rays 1-3 (5) cells wide.......Bometia (Theaceae).

. Parenchyma in contact around outer faces of vessels, fre-

quently with lateral extensions. Rays mostly 1 or 2 cells
wide 9

. Fibers with small simple or indistinctly bordered pits. Heart-

wood brownish red to orange-red; hard and heavy.
Haploclathera (Gurttiferae),

. Fibers with distinctly bordered fiber pits 10

Pores medium-sized to large, distinct without lens. Rays 1

and 2 cells wide, mostly uniseriate. Heartwood grayish

brown to reddish brown; medium density to rather hut:'y
Caraipa (Gurtiferae).

. Pores small, not visible without lens. Rays 1-3, mostly 1

and 2, cells wide. Heartwood grayish yellow; extremely
hard and heavy Hebepetalum (Linaceae).

. Vessel-ray pitting very fine to medium.. 12
. Vessel-ra)}'r %m very coarse, at 16ast in Part...mimsi: 13

. Rays decidely heterogeneous, Intervascular pitting very fine.

Heartwood dull yellowish Ohveéouypetﬂfm (Dichaperalaceac).

. Rays homogeneous. Intervascular pitting medium. Heart-

wood purple or purplish brown..........Peltogyne (Leguminosae).

13 a. Intervascular pitting scalariform or with numerous irreg- 4
ularly elongated : -
b, mtw pixspufu:nded in outline, not elongated... ... 15




a. il cells present in either rays or parenchyma strands. _
Lauraceae. 16
Ol Cells ADSERE . isiersssisimumssssririrsbmmiessrtsenadobsaniasiimssiratrpiait

a. Oil cells present in either rays or parenchyma strands but

ig 4.

a. Intervascular pitting very fine. Rays: distinctly heterogene-

not in actual contact Frequently appeari i
e ¢t but hu]m.nr!_\ appearng to form radial

. Rays conspicuous; with very COAIse cells; without palisade
cells, Large radial channels commonly Present........ Cactaceae,
Ravs large but not conspicuous; cells not coarse; with

. Rays homogeneous or nearly so; up to 30 (60) cells high.

. Rays decidedly hererogeneous; up to 15 (30) cells high.

. Intervascular pitting rather coarse to coarse. Rays weakly

. Largest rays v or more cells wide. Fibers with conspicuous

. Largest rays 2 to 4 cells wide. Fibers with distinctly bor-

i
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merous palisade cells. Radial ducts absent. :
Bk § Tovomita (Guttiferae).

. Oil cells present in both rays and parenchyma strands.

Amniba, Licaria, Ocotea (Lauraceae).
. Oil cells in parenchyma strands only... 18
. Oil cells in 1ays LYot ssssssssnssezsas bR

Anaueria (Lauraceae).

Beilschmiedia (Lauraceae).
Pores rather small; thick-walled, Heartwood with spicy
scent and taste........

Pores medium-sized; r}1.'..r.1.—”\.\.'.:1llll'cd, Hearrwood mildly fra-

grant; taste not AISUNCHVE.....oicrinenn.. Plettrothyrivm (Lauraceae),

ous. Heartwood dvt}) n.r'ﬂng:.’-red‘ ...... Hap!().-::'a}.bra (Gurtifcrae).:

weterogeneous or homogeneous, Heartwood olive to dark

olive-brown

bordered pis ........

22
dered butr not CONSPICUAUS PUTLINE: .1 vousoniirsrrsriremrsmstssenss st rassnters MR

Vesst | perforations simple in part. Vessel-ray pitting coarsely
scalariform. Pores small.............ois !
Vesse I._ perforations multiple. Vessel-ray pitting medium, not
scalariform. Pores medium-sized to 1arg€.....ccoeiviiiiiiine
Vessel perforar ¥ :

cssel pertoration plates in part redculare :
to 1o cells wide: 11—]’ [! i r .LUL!U" Larg.{'“ ra}t? up
0 ko celle wides calt not sclerotic.,..Dendrobangia (lcacinaceae)s
Ve LlI.I?*’. rforation plates all scalariform. Largest rays up ta
15 cells wide; intenior cells frequently sclerotic.

Enmmotum (lcacinaceae).

23

e Dicypellium (Lauraceae)s s

v Ocotea  (Lauraceae) s

wennenatyria (Ericaceae).s

il

No. 85 TROPICAL WOODS 19

24 a. Vessel perforations simple in part. Rays 1-4 cells wide.
Sterigmapetalum (Rhizophoraceae).
b. Vessel perforations multiple. Largest rays 2 or 3 cells wide. 25
25 a. Fiber pits small, with extended apertures. Pores angular,
small 't wery smalli...cichimaniamiasssag Kalmia (Ericaceae).
b. Fiber pits medium-sized to large; apertures included or only
slightly extended. Pores rounded in outline, small to medium-
7o s e e e T 26
26 a. Rays heterogeneous but with few upright cells.
Canella, Pleodendron (Canellaceae).
b. Rays with many upright cells........... © 5
27 a. Vessel-ray pitting coarse, often scalariform.
Vantanea (Humiriaceae).
b. Vessel-ray pitting fine to medium, not scalariform.
Canella, Pleodendron (Canellaceae).

THE YALE WOOD COLLECTIONS

Accessions

At the end of the calendar year 1945 the total number of
cataloged wood samples in the Yale wood collection
amounted to 42,621, representing 12,016 named species of
2,811 genera of 232 families. There were 1,340 accessions
during the year, the largest single contribution being from
the Chicago Natural History Museum (1,125 woods col-
lected in Venezuela by Mr. Llewelyn Williams). The sources
of all the wood samples received are as follows:
Brazil: Dr. J. A. Pereira, Instituto de Pesquisas Tecno-
logicas, Sao Paulo.
China: Prof. Liang Hsi, Forest Chemistry Laboratory,
National Central University, Chunﬁk_ing.

Colombia: Dr. E. P. Killip, Smit sonian Institution, U. S.
National Museum, Washington, D. C.
British Honduras: The Conservator of Forests, Belize.
Solomion Islands: Mr. A. R. Entrican, State Forest Serv-
ice, Wellington, New Zealand.

Surinam: Dr. Gerold Stahel, Director of the Agricultural
Experiment Station, Paramaribo; Dr. H. N. Moldenke, New
York Botanical Garden.
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U.S. A.: Dr. A. H. Graves, Brooklyn Botanic Gard
Mr. H. Nogle, Port Arthur, Texas; Mr. W. F. Opdykq

Cleveland Heights, Ohio. _
Venezuela: The Chicago Natural History Museum,

20

Sections for Microscopic Study

During 1045 there were added to the slide collection ¢
radial and tangential sections of 56 specimens, represen in
21 named species, making a total of 20,319 slides of 11,54
specimens of 6,858 named species, 2,684 genera, and 220
families.

Specimens Distributed

There were distributed during the year 101 wood specis
mens, all for use in connection with specific scientific proj=s
ects, including 5 samples (to Professor Buchholz) not
reported for the year 1944.

To Prof. ]. E. Adams, University of North Carolina, 65
samples: Alangiaceae (8), Cornaceae (45), x}.-ssnceae (12).

To Prof. John T. Buchholz, University of Illinois, &8
samples of Podocarpus. y
_To Dr. J. A, Pereira, Instituto de Pesquisas Tecnologicas,
Sao Paulo, Brazil, 31 samples: Combretaceae (8), Legus
minosac (22), Proteaceae (1).

CURRENT LITERATURE

(,hc}'k‘ list of the native and naturalized trees of the
United States, including Alaska. Forest Service. U. §
Department of Agriculture, Washington, D. (" A. nl
1944, Pp. 3253 8 X 10}, ,&-lin‘lcnqraphea-. 1 o

/ _1 his pzlxhhr;:n'inn i5 a t:mnp]efc revision of Sudworth’s:

(.-hu'k List of the Forest Trees of the United ";.T'll'(:‘i their

Names and Ranges” (U, S. I)cpr. Agri. Misc Pui . % -

which Ia_ﬂ_u long been out of print. The re;'i*;inn ,fn{l)l;) “)Zt'}?‘}

E'Tﬂt:m:umnnl R‘_-Ilcs ‘_ni' Botanical Nnn'xencla‘nirc and WS, .

fairly 'c‘h sely \.”rh “Standardized Plant Names.” sec a&,rc;s .

1942. The revised check list covers 70 familit.:."i, ;qzogen:r;
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1,015 species and 167 varieties. This represents an increase
of one family, 27 genera, and 42 species over Sudworth’s
1927 check list.

When all changes resulting from criticism have been made
the check list will be printed to supersede the mimeographed
edition.

Some comments on the new check list and other things
nomenclatural. By Wn. M, Harvow. Jour. For. (Soc.
Amer. For.,, Washington, D. C.) 43: 6: 403-406; June
| 3o
(Jgijstructivc criticism is offered for some of the names

and naming policies used in the “Check List of Native and

Naturalized Trees of the United States, including Alaska.”

Comments and suggestions are also given for rules of

botanical nomenclature.

Guide to southern trees. By E. S. Harrar and J. G. Har-
rarR, Whittlesey House, McGraw Hill Book Co., Inc.
(New York, London), 1946. Pp. 712; 4% X 7; 201 figs.
(full-page drawings). Price $4.50.

“In this book, the authors describe the more than 350
arborescent species native to the southern states (that region
of the United States lying south of the Mason and Dixon
line). The initial portion of this book introduces the reader
to tree nomenclature and classification, and reviews t_hf
important botanical features of leaves, flowers, fruit, twigs
and bark which are commonly used in field 1c§ent1ﬁcatmn.
Following this is a section devoted to the coniferous trees
of the region. A third section deals with the many southern
broadleaved species. A short glossary and _blbhogra hy _of
selected references complete the text matenal.' The descrip-
tions of individual tree species are rgscnted in a clear and
concise manner with minimum use being made of technical
terminology. Included are notes of unusual m:cre;r. or.;uls{
torical significance pertaining to many of the trei‘.'s bliscn ed,
together with information on usage and the valuable rok-
ucts derived from the leaves, flowers, fl_'mﬁ. wood or ¢ :}'us

“While botanically accurate, the simple language o
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book, together with its many illustrations makes_ it especial
valuable to amateur naturalists, nature leaders, teachers
natural science, and others who have 8 real interest in the
forests of the South.”—From publisher’s announcement..

Cork oak in the Southeast. By Hexry Hopp. Sdil_
vation Service Publ. SCS-TP-s54 (U. S. Dept. Agri., Wi
ington, D. C.), August 1944. Pp. 25; 8 X 10; 20 figs. " 8
The results of a survey of Cork Oak (Quercus mber )

plantations are given under several headings .includm_gﬁ; ‘

torv. climatic distribution, site, tree form, diseases and i

sects. From the study the probable climatic range

delimited as northern Florida and the south-eastern co
states. Many earlier failures are ascribed to improper
selection. While it is known that the tree will thrive u :
proper growing conditions in south-eastern United States it
1s not known whether it is practicable to grow it as a ¢

A set of suggestions for the growing of Cork Oak
farms in the Southeast are included.

Journal of the Arnold Arboretum (Jamaica Plain, Mass.),"
26: 1-4: 1-518; January, April, July, October 1945

CoNTENTS i
Plantae Papuanae Archboldianae, XV (pp- 1-36; 1 plate), by E.D. =

Merrix and L. M, Pegry, (

The comparative morphology of the Winteraceae, VIIL Sum-
|;n_zr{' and conclusions ( PP- 37-47), by 1. W. Bairey and CHARLOTTE
T. INAST

Geographical distribution of the Winteraceae (pp. 48-50), by Ani

C. Sy,
New K\vangsi Plants (pp. 60-66), by Hur-Lin Li. |
Notes on some cultivated trees and shrubs (pp. 67-78), by ALFRED

Renpeg,
Lilac species hybrids (pp. 79~

4 84; 1 plate), by Kare Sax. .
On the underground

: parts of Tacca innatifida J. R. & G
Forst. (1776) = Tacca Leon .P J. ¥
: topetal Linn tze
PP B5-02; 2 plates) by F. D. Mgllmu?:des ( -) 0. Kuntze 4
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‘A taxonomic review of Trochodendron and Tetracentron
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atus (Rafinesque) Merrill, a new name for a
chﬁ::;ﬂ:f’aﬁe?z;ecies,( with asqnew species from Samoa  (pp-
03-96; 1 text fig.), by E. D. MERRILL, L
Studies of Pacific Island plantss, IV. Notes on Fijian 10 g
slants (pp. 97-110), by A. C. SMITH. ,

Ncies on sF:)lm(;?Chinese and Korean species of T halictrum (pp.
r11-118; 1 plate), by Ber~arp Borvin.

Further notes on the flora of Indo-China (pp. r19-122), by Hui-
Liv L1

(pp-
123-142; 1 text fig.) by A. C. SmirH.

Morphology and relationships of Trochodendron and Tetra-
centron, 1. Stem, Root, and Leaf (pp. 143-154; 6 plates), by
1. W. Bawey and Cuarrorre G. Nast.

The foliar sclereids of Trochodendron aralioides Sieb. & Zucc.
(pp. 155-162; 4 plates), by Apriance S. FostER.

Two new species from the vicinity of Hongkong (pp. 163-167;
3 text figs,), by E. D, MERRILL,

David Don’s “Prodromus Florae Nepalensis” (p. 168), by
Witriam T. STEARN.

Notes on Hippocrateaceae in southeastern Asia (pp. 169-179; 3
text figs.), by A. C. SmiTH.

A new species of Isoetes from New Guinea (p. 180), by A. H. G.
ALSTON.

New or critical Euphorbiaceae from the Americas (pp. 181-196; 1
plate), by L. Croizat.

Notes on the flora of Kung Ping Shan, Kwangtung (pp. 107~
by F. P. Metcars. 7 R
An apparatus to maintain a surface film of water for use in
vegetative propagation (pp. 206-211; 3 text figs.), by Kart A.
GROSSENBACHER,
The generic name Petalonema (pp. 212-213), by J. P. M. Brenan.

Lasting properties of cut foliage (
Pp: 214-228), by Kart A, G
ENBACHER, Stepaen H. Seurgr, and James V LAM;g S
Plantae Papuanae Archboldianae, XVI
] (pp- 66;
by E. D. Mereiit and L. M. Pery. i

Morphology and relationshiEs of Trochodendron and Tetra-
centron, 1. Inflorescence, Flower and Fruit (pp. 267-276;
plates), by I. W. Baney and CHARLOTTE G. Nasr. RS

text ﬁgs.) .
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naceae et Vitaceae, nomina CONSE

by Avrrep REHDER.

Studies in the Lauraceae, VL Pre}i@mq survey of the M 7.
can and Central American Species {pp. 280-434), by Carorane K&

24
Moraceae, Hippocasta
(pp- 277279

ALLEN.
Srudies in the Sapotaceae, 111. Dipholis and Bumelia (pp. 43§
471), by ARTHUR CRrONQUIST. .
Notes on some cultivated trees and shrubs, I (pp. 472-481), by
Arrrep REHDER.
Carya alba propuscd as a nomen ambiguum  (pp. 482-483),
ALrRep REHDER.

Studies in the Sapotaceae, IIL Dipholis and Bumelia.
By Artiur Cronouist. Journ. A mold Arborteunt 26:4%
435-471; October 1945. \
This paper presents a revision of the genera Dipholis and

Bumelia. Fourteen specics of Dipholis and 23 species of

Bumelia are recognized. -

Studies in the Sapotaceae, IV. The North American
species of Manilkara, By Artaur Cronquist. Bull. Tor
rey Bot. Club 72: 6: §50-562; Nov. 1945. :

4 [ his paper :L‘n_implcm the revision of the North American

§ l;‘_},r..-.:_-;;--ln.n-.. ['he genus is reduced to thirteen spccies with

the possibility that some of these may be submerged when

more material becomes available. [ =

o | —— 1
| he names Nispero and Bullet-wood are a

lied more 0

eSS b niminately to most of the species. M. zapotilla, @ d
its close ‘H];:'-lx'u M. staminodella and M. meridionalis,
commonly known as Sapodilla. but this

: ‘ a, - this name :
various combinations ur}\';'u‘i:ttirm‘s i ofr:::\mc‘ Sl?ne 0:':1'!
Species as Sk used tor O g

W \“ .‘ AT 1T [ 1 I
M. emarginata, for example, is known i

Florida and the Rahe = p ‘ y
o 3 }H the Bahamas as Wild Dilly. M. bidentata is often
caliea lv.l.;i[\l, for 1its EI\ll'I!.“ * i

El genero Ny i o
%r. : {T\‘]ssa en MGXI(EO. By F. Miraxba. An. Inst. Biols
]l.- 158 2 369-373; 1 hig.; 1944. |

fic author announces discovery in the State of Pueﬁ

of the genus Nyss: :
- iINYS5A, TEprese r - .
) cpresented by the species N. sylvatied

“the smaller genera of Lauraceae of
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Marsh. The range of the American species of this genus had
not prcviousiy been reported to extend into Mexico.

Trees some 15 meters high have been found in the region
of Huauchinango on the road to Xilocuautla (1,650 meters
Jbove sea level) in the com[laan of oaks (Quercus), Red
Gum (Liquidambar), and Palmillo (Podocarpus). The tree
was also found along a river in Necaxa. The common name
for the tree (called Black Gum in the United States) in

Huauchinango is “Tetzicohuitl.”

Studies in the Lauraceae, V1. Preliminary survey of the
Mexican and Central American species. By CAroLINE
K. ALLEN. Journ. Arnold Arboretum 26: 3 and 4: 280-
434; July and October 1945.

“The present paper was undertaken as groundwork for
the presentation of the Lauraceae in the Flora of Panama,
which is being published in fascicles by Dr. Robert E.
Woodson, Jr., in the Annals of the Missouri Botanical Gar-
den. Dr. A. J. G. H. Kostermans has ﬂxsblished in detail on

this hemisphere. Con-
sequently the present treatment of these genera will not be
as detailed as those on which he has not worked.”

There is a key to the Mexican and Central American
genera of Lauraceae. The genera Persea, Phoebe, Ocotea,
Nectandra, Litsea, Beilschmiedia, Aiouea, Aniba, Endlicheria,
Cryptocarya, Licaria, and Cassytha are dealt with.

New or critical Euphorbiaceae from the Americas. By
L. Crozat. Journ. Arnold Arboretum 26: 2: 181-196;
April 1945. _

“This paper consists of the description of various new
species and varieties, a new genus Moacroton from Cuba, and
critical notes and records, reductions, and transfers.”
Plantas medicinales aromdticas 0 venenosas de Cuba.

By Juax Tomas Rowc ¥ Mesa. Pub. by Ministerio de

*‘ﬁ\gricuh:ura1 Havana, 1045. In 2 vols; pp- 872; 6 X 95 39

gs.




other common names, and s

Forest conditions in Haiti and the
national economy. By Morto
tute of Inter-American Affairs
‘ber 1945. Pp. 255 8 x 10}2; 10 ] _
The various forest areas of Haiti are

P.l'ﬂbébl'c condition summarized. The g

country and the problems of a for_" e
sidered. Recommendations for a pla‘nne conse
are outlined. :

Caldasia. Boletin del Instituto de Ciencias N
Universidad Nacional de Colombia, Bogota.
345-418; September 1945. N -

Contents (botanical) N
Especies nuevas o notables de género Inga en Colomb
345-356; 2 plates), by Lorexzo Un%wm: gren oo
N..‘-. =7 N . : ALY,
_qnq:%om_c?s columbianas, V (pp. 357-361; 1 fig.), by Ag-

Problemas forestales de Colombia. Pub.by Editorial Kells j’
ktg:ﬂeﬁtqum} 1945. Pp. 117; 6% x 9%. ’ ‘8
A collection of papers given at the First Forestry Cong
of Colqmb?_ d_eaLng with all phases of folz-l;:ryx:y[,(ip
;pgote(_:ﬁ o:'l, flood control, exploitation, reforestation, e
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[ aper CONsists prim :
The second paper €0 .
{0 X 20, containing shrinkage and standard mechanical prop-

2 - -co logs re ing of the most
erties test results for 250 logs representing 145 most

important nmbers.

Nomenclatura das madeiras nacionais. By ]oskPAW
Perpma and CALVINHO MAINIERL Instituto de Pesquisas
Technolégicas (Sao Paulo). Bull. 31: 20-575 June 1945'
Standard common names are 5§Iecteq for the 145 mosé;

important commercial timbers of Brazil. These are hste__.

with their botanical names, other common nNames; anda
numerical reference to the tables of mechanical properties

(see ref. above). Index lists of common names of tlrnbm_:s_,.:

common names of trees, and botanical names are also

included. i
This study and that of the preceding reference do much

to bring order to and increase our knowledge of the proper

nomenclature and physical properties of the commgrc'm'l
timbers of Brazil. It is hoped that such work will be gctwely:
continued, and duplicated in other American COUNEIIES:

The identification of Burma commercial timbers. Bf‘_; K.
AHMAD CHOWDHURY, Indian Forest Records (1. 55 tili-
zation) 3: 6: 1-27; 41 figs; 1945.
his publication was prepared to meet the need for a

means of identifying timbers in the field; it replaces Burma

Forest Bulletin No. 30 (1932). “It includes the necessary

information that is required for field identification. It Starts

with preliminary notes on timber identification, squ?lc-
mented with drawings, It also gives a key for the identificas
ton of the timbers, descriptions of different species and
their photomic rographs.” Twenty-eight woods are covered.

Hr;\\- to idun(if}' timbers. By K. Annmap CHOWDHURY:
ndian Fores

t Leaflets (Utilization), Forest Research In=
stitute, Dehra Dun.
P"‘T‘. l[ i\{jm* on the identification of Indian timbers. Leafler No-

1944,

arily of four folded mbles_, _
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Pare 1L Identification of timber for helves and tool handles.
Leafler No. 25. 1943.

Part III. Timbers for motor lorty bodies. Leafler No. 37. 1943.

Part IV. Identification of timbers for boxes and packing
Leafler No. 46. 1943. g -,

Part V. Timbers for gun and rifle parts. Leaflet No. 50. 1943.
Part VL. Timbers for camp furniture. Leafler No. 51. 1043,

Indian woods for pencil making. By M. A. Rexman and
S. M. Isuac. Indian Forest Leaflet (Utilization) No. 66;
1945. Pp. 6.

The only Indian timber suitable for first class pencils is

Baluchistan Juniper (Juniperus macropoda). A number of

woods are recommended for second grade pencils.

Bamboo nails, their manufacture and holding power.
By V. D. Limave. Indian Forest Records (n.s. Utiliza-
tion) 3: 3: 1-12; 3 figs,; 1943. .
Properly used bamboo nails have greater holding power

than iron nails in soft woods. They must be used mn the

proper size, glue-coated pre-drilled hole. Bamboo nails are
not recommended for dense woods.

Suitability and selection of timbers for different uses.
Parts I and IL By V. D. LiMAYE. Indian Forest Records
n.s. Utlization) 3: 5: 1-62; 1944 L,
l(ndcxes and tables are used to express the suitability of
various timbers and to compare their properties with other
Indian and foreign timbers.

Tests on the suitability of Indian woods for the mam;
facture of textile and jute mill accessories. Partmﬂi
Substitutes for persimmon and cornel for ﬁmlllndian
shuttles. By M. A. REHMAN and CHHE!JA x..P .
Forest Bulletin (n.s. I}I;’ill;%r;:;)) ‘l;ic;.f:) i ln.d::;:%-e i3
‘bony (D mie

'.1']£ll:fr:)l1\i‘ruf)g;ffez;fe’:-}or shuttles, giving about 50 per cent of
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the life of Cornel wood (Dogwood) shuttles. Other woods
used for shuttles are described.

Tests on the suitability of Indian woods for the manu-
facture of textile and jute mill accessories. Part IL
Care and seasoning of wood for bobbins, PICFEI arms,
and jute mill rollers. By M. A. REHMAN. Indian Forest
Bulletin (n.s. Utilization) No. 122; 1943. Pp. 7. ,
Substitutes arc suggested for Beech, Birch, and f\‘i'.?.plf: in

bobbins; for Hicknff in picker arms; for Sycamore in jute

mill rollers.

Indian woods for battery separators. By M. A. REHMAN
and S. M. Isuac. Indian Forest Buleltin (n.s. Utilization)
No. 124; 1044 Pp, 20 2 p]ﬂt&&

Of the Indian woods tested, Cypress (Cupressus tmn’-o‘sa)
and Champ (Michelia champaca) were as guod as the im-
ported Port Orford Cedar (Chamaecyparis lawsoniana) for
battery separators.

Studies in fire resistance. Part I. The fire resistance of
some Indian timbers. By D. Naravanamurtt and R.
Gorparacuart. Indian Forest Bulletin (n.s. Utilization)
No. 118; 1943. Pp. 17; 13 figs.

The burning rate of 52 species of Indian timbers 15

described.

Plantae Papuanae Archboldianae, XVI. By E. D. Mer-
riLL and L. M. Perry. Journ. Arnold Arboretum 26: 3:
220-266; 11 figs,; July 1945.

“The following genera are considered in this article:
Urophyllum, Pachystylus, Canthium, Antirkea, Timonius,
Uastixiodendron, Coffea, Ixora, Versteegia, Coprosma, Co-
elospermum, Morinda, and Galium, We still have Psychotria
and its closely related genera to be included in another aper,
and that, we hope, will complete the Rubiaceae unti]j such
time as certain specialists can give the collections their
atrention.
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Anatomische bestimmungstabelle fiir die Javanischen
hélzer. By H. H. Janssoxius. Pp. vii + 2405 6Y% x 9%;
365 figs. Leiden: E. J. Brill, 1940, '
A 9omBrehenswe key for the identification of the woods

described in detail in the six volume work “Mikrographie des

Hol:§es der auf Java vorkommenden Baumarten.” This pub-

llcapon, prepared in the same careful manner as the pre-

ceding volumes, adds much to their usefulness. The major
key (pp:. 1-128) leads to species where-ever possible, or in
some cases to the genus or a group of species when characters
for s?aration are insufficient. Twenty additional keys are
provided for separating the species of the major genera. The

365 line drawings from “Mikrographie des Holzes” are

included in the appendix. All species in the key are indexed

to the volume and page of “Mikrographie des Holzes” and
to the figures, permitting ready cross-reference.

Those who are familiar with Janssonius’ work need no
more than notification of its availability to appreciate the
value of the “Bestimmungstabelle.”

Report on visit to the Mandated Territory of New
Guinea, July—August 1944. By H. E. DapsweLr. Publ.
by Div. Forest Products, Council for Sci. and Ind. Re-
search, South Melbourne, 1944. Pp. 225 13% x 8%; 33
figs., photographic prints. Mimeographed. Distribution
restricted. \

Brief descriptions of the forests and timber of the New
Guinea Mangrove swamps anfl rain forests are accompanied
by hotographs of typical or interesting trees, logs, and]saw-
mill set-ups. The useful timbers are segregated into classes
(see Tropical Woods 83: 1) according to their properties.

Mededeelingen Nos. 79-90 van het BOtﬂmSCh %‘::&f
en Herbarium van de Rijks Universiteit teé s
Extraits du Recueil des Travaux botamiques Neerlandais,
Vol. 37-39, 1940-42-

Novitates taxonomicae III (pp. 279-29%
Puiie,

3 plates, 1 fig), by A
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Sciaphyllum, genus novum Acanthacearum (pp. 203-300, 1 fig.)
by C. E. B. BREMERAMP.

Untersuchungen an Niederindischen mooren (pp. 1-17, 1 folded
map, 7 graphs), by H. Frorcautz and E. C. WassINK.

Some notes on Charophyta collected in the Netherlands West
Indies. North Venezuela and Colombia (pp. 141-146), by I. S.
ZANEVELD.

The genus Jussieua L. (Oenotheraceae) in Suriname  (pp. 147-
150, 1 fig.), by F. P. JoNKER.

Remarks on the South American species of the genus Cassi-
pourea (Rhimphoraceae) (pp- 3737377+ 1 fig.), by F. P. JoNKER.

New grasses from Suriname (pp. 141-146, 3 figs.), by J. T
HENRARD,

Notes on the Myrtaceae of Suriname (pp. 148-165, 4 figs.), by G.
]J. H. AMSHOFF.

The position of the genus T homandersia Baill. (pp. 166-175, 3
figs.), by C. E. B. Bremekamp.

Uber di¢ flora des mindel-riss interglazials in den Niederlanden.
(pp. 176-188, 2 figs.), by F. FrorscuuTz and F. P. JoNKER.
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Novitates Burseracearum (pp. 18¢-210), by J. J. SwarT.
A monograph of the genus Protium and some allied genera
(Burseraceae) (pp. 211-446, 8 figs,), by J. J. Swart.

East African Timber Production. By A. Rure. Empire

Forestry Journal (London) 24: 1t 47-51; 1945.

A general summary of logging and lumbering problems
is given along with a resume of the possible future market.
The \11pp]‘.uf properties, and lumbering possibilities of some
of the major species are enumerated.

“In hardwoods the main commercial species are Myule
(Chlorophora excelsa) from Uganda and Tanganyika, and
the Mahoganies (Khaya spp. and Entandrophragma spp-)
mainly from Uganda. These species do not occur in Kenya.
Mvule supplies are getting scarce and present cxph}itati(m
areas are, in fact, mere remnants of once extensive areas
cleared by fire and cultivation. Butt logs not infr(-:qucntlv
contain ‘stone,” a form of calecium carbonate, and this should
be eliminated as far as possible in conversion and subsequent
grading.” “The African Mahoganies, as exported from%V

€st
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Africa, are equally well known abroad. Some of the Fast
}tlfncan species are relatively much more plentiful than

vule, although export has been on a minor scale. Munyama
(Khaya anthotheca), for example, is one of the most abund-
ant of Uganda Mahoganies, although occurring in market-
able quantl?r only in the Bunyoro forests.” “The well-
known Sapele (Eﬂft{ﬂdfopbrdgma cylindricton) also occurs
in Uganda, where it is known as Muyovu. This timber
requires considerable care in seasoning and for the best
results should be cut on the quarter. Now that exploitation
in the main Mahogany areas of Uganda is being controlled
on the basis of permanent yield, the outlook for both local
gnd possibly export supplies is more reassuring. As to the
immediate future, however, sawmillers looking for oversea
markets would do well to stick to modest parcels of attrac-
tively figured material.” “The FEast African Camphor
(Ocotea usambarensis) is a very large tree, both in Kenya
and in Tanganyika, On first appearances supplies would
appear to be considerable, in Tanganyika particularly, but
exploitation reveals that in the existing stands over-mature
trees pﬁponderate and intermediate age classes are hard to
find.” “T'wo closely related hardwoods of some local import-
ance are Musheragi (Olea hochstetteri) and Lolliondo
(Steganthbus welwitschii). Both are fair-sized timber trees,
although wide sap-free boards are uncommon. In Musheragi
the probable average width is around 6 inches. This is a
heavy hardwood with good strength properties, but it is not
easy to work and rather refractory to season.” “Preliminary
tests on Lolliondo indicate that it is superior to Musheragi
in some strength values, and, having lower shrinkage, should
behave betrer in seasoning. It is also extremely durable. In
neither case can any significant export be visualized.” “One
other hardwood may be listed here, the Mninga (Pterocarpus
angolensis) of Tanganyika, which occurs in savannah
woodland from here to South Africa, where it is known as
Kejaat or Kiaat. It is not a large tree and is of more or less
scattered occurrence, but the timber merits special note for
its attractive appearance which is often ¢ anced by an
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irregularly interlocked grain.” “Only the difficulty of sup-
- = - s a5 Jefliepate 3
plit:s limit Mninga’s export p()Sblblll[lCS.
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Silvicultural notes on some of the more important Gold
Coast trees. By D. KiNvLocH, edited by R. C. Marshall.
Pub. by Gold Coast Forestry Department, Accra, 1945,
Pp. 205 1 map. Price 2 s. 6 d. ‘e .
A prclmnn-.u—_\' description of th? climatic and t‘npographjc

features. and the classification of forest types is followed

by pertinent silvicultural notes for each of 28 species.

La production éventuelle de pates a papier au Congo
Belge. By En. Frisox Bul. Agri. du Congo Belge (Brus-
sels) 35: 1-4: 183-204; 12 figs.; March-Dec. 1944.

An enumeration and brief discussion of plant materials,
including woods that may be suitable for the manufacture
of mpt‘rg. Twelve phr_m;111'icrr:graphs of cross-sections are in-
cluded in the text.

Morphology and relationships of Trochodendron and
Tetracentron, 1. Stem, root and leaf. By 1. W. BALEY
and Cuarvorte G. Nast. Jowrn. Arnold Arboretum 26:
2: 143-154; 6 plates; April 1945.

“Owing to their retention of a primitive and a vesselless
type of xylem, Trochodendron and Tetracentron are fully
as significant as the Winteraceae, Degeneriaceae, and
Himantandraceae in discussions regarding the origin and
phylogeny of the angiosperms. Furthermore, as indicated
by Dr. Smith in the preceding article in this Journal, the
opinions of taxonomists and morphologists concerning the
relationships and classification of the two monotypic genera
arc exceedingly diversified and contradictory. It seemed
advisable, accordingly, to utilize the extensive collections
assembled by Dr. Smith as a broad basis for morphological
as well as taxonomic re-investigations of these unusually
significant genera. In presenting the results of our observa-
tions, we shall deal largely with morphological features that
are incompletely or inadequatcl\' covered in the extensive
literature.”—Author’s introduction.
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An investigation of the taxonomic value of shoot struc-
ture in Angiosperms with especial reference to Legu-
munosae. By K. J. Dormer. Annals of Botany (Oxford),
E\T. S 9:34: 141-153; ¢ figs.; April, 1945.

. It is found that phyllotaxy and the arrangement of the
primary va_scular system are of value in the taxonomic and
phylogenctic treatment of the Leguminosae. Contrastin
pairs of primitive and advanced features are set out in Table
I, and exan}ples are given to show how the evolution of the
f:haracters 1s correlated, so that forms which are specialized
In one respect are specialized also in others. The taxonomic
value of phyllotaxy is shown to extend to many other angio-
sperm families.”—From author’s summary.

Forest products research guide in fundamental and
applied research. Second ed. American Forest Products
Industries, Washington, D. C., December 1945. Pp. 142.
“The purpose of this publication is to summarize and

classify, and to show: (1) the sources of reliable scientific

knowledge and technical information resulting from funda-
mental and applied research in forest products by research
agencies, including educational institutions, and firms; and
(2) the further research needed to round out more com-
pletely the knowledge on wood needed for maximum wood
products development.”—From author's foreword.

Raices gemiferas en el “Palo Santo.” By Arturo E. Rac-
oxtse and Doaminco Cozzo. Pub. Tec. No. 3, Mm. de Agr.
de la Nacion, Direccion Forestal (Buenos Aires), 1945.
Pp. 7-8. fud
It[:a-:zs ascertained that Palo Santo ( Buh.w:f_:'a Sarmienti Lor.

ex Gris.) reproduces itself with shoots originating from root

buds, generally at some distance from the base of the parent

rree.
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the Verbenaceae and Avicenni

Harorp N. MOLDENKE. Castanea

This is the third supplement to the author
lication on the subject and adds §3 New coun
records, 78 state or province records, and 201 ¢

arish records. Four varieties and one SpPEcIes,
cochabambensis Moldenke, are described as nt
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BRAZILIAN TULIPWOOD
By Paur C. StanpLey
Chicago Natural History Museu:

The identity of Brazilian Tulipwood has long been in
doubt, although in recent years it has been accepred as a
species of Dalbergia (see Tropical W oods No. 20: 23-24, and
No. 72: 6-7). For many years Professor Record attemipted to
obtain authentic material that would permit positive identi-
fication, but all the specimens he obrained were faulty in
some important detail. A sterile specimen accompanied by a
wood specimen was named by the writer as Dalbergia vari-
abilis Vogel, but Professor Record did not accept the name
because he believed it applied to a vine rather than a tree.
Recently, through the efforts of Dr. D. G. de Almeida, Ser-
vico Florestal (Brazil), a wood sample and herbarium




2 TROPICAL WOODS No. 86

material from the same tree have reached Professor Hess,
who forwarded them to the writer for study. The herbarium
specimens are in fruit, and suitable for iden;iﬁcatfnn:_

The trec represented is clearly Dalbergia vfrrmbrhs var.
tomentosa (Vogel) Benth,, as that 1s treated in the Flora
Brasiliensis. D. variabilis has a wide distribution, from Vene-
suela to Peru and Bolivia and over much of Brazil. In the
typical form of the species the leaflets are glabrous or nearly
so, in the variety abundantly pubescent beneath.

The genus Dalbergia has been monographed recently by
Hoehne in the Flora Brasilica (Vol. XXV, 1, 126, 1941).
Looking over his key to the species and his treatment of the
individual species, it is evident that he was in doubt regarding
the relationships of some of them, particularly those belong-
ing to the group of D. variabilis. There is at hand in the
Herbarium of Chicago Natural History Museum a rather
large amount of material of this group. Examining it with
some care, it scems that this is satisfactorily referable to one
s.pu‘wr- with one or more varieties, cxccpt ihat the spccimcns
from the Peruvian Amazon may represent a distinct spccics
or varicty. The only recent s'egrcgatc from this group is
D. cearensis Ducke. Tn Hoehne’s key to species this and D.
1'..n'ml=fh_w are separated only on habit, the latter being a vine,
D. cearensis a tree. In citing spccimcns of D. wariabilis,
Hochne publishes the collectors’ notes, some of which
dt"arrll:c D. varialnlis as a vine, others as a tree. The same lack
of umturmi:_v prevails among the specimens I have studied
and it therefore seems probable that D. variabilis is one nI:'
rhn_t group of plants, not uncommon in tropical America
which assume either form, dependent upon soil and moistu lc
?p.d Ilht'.' :n-':\il‘nhilit.\' of support for clambering hraﬁchcﬁ:
-.I:Z::S:L: habit alone is scarcely to be regarded as a specific

Dalbergia cearensis is described as glabrous, and both
g)lrr:t;rcillls ar}ul pt}:}lmsccnr forms are found in Ceara. It seems

able that this species i i ' i :
I\‘.’ll;lc'(_\' Ay er;;;gzc':les is to be united with the typical

Most ’ . :

e D:;;tho’?; 1”1,:1\-5: ;)_n;fcd for this tropical tree or vine the
Lta variabilis \/Ogel, but apparent]y the proper
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name for it is D. frutescens (Vell.) Britton. Vellozo’s plate,
like most that he published, is somewhat diagrammatic, but
it seems to illustrate the species well enough. The proper
name for the pubescent variety is D. frutescens var. tomei-
tosa (Vog.), comb.nov. (D. tomentosa Vog., Linnaea 11:
197. 1837).

It is believed that this treatment of the Tulipwood and its
relatives will be found a fairly satisfactory one, but a con-
siderable number of further herbarium specimens supported
by wood samples would help to elucidate the matter, and
determine more clearly the true status of the names involved.
Notes regarding the conditions under which the trees grow
also would su_%ply data that might explain the apparent
variations in habit. :

NOTES ON HIRTELLA IN EAST TROPICAL AFRICA
By ]. P. M. Brexan
Imperial Forestry Institute, Oxford University

The species of Hirtella in East Tropical Africa fall into
two readily distinguishable groups:

1. With the inflorescence eglandular, narrow bracts and
bracteoles, the mouth of the receptacle more or less markedly
oblique, porrect sepals, and the stamens only shortly or
scarcely at all exserted.

II. With the inflorescence glandular, although rarely the
glands may be few and difficult to discern, broad bracts and
bracteoles, the mouth of the receptacle not markedly oblique,
spreading sepals, and long-exserted stamens.

The first group corresponds with what Engler separated
as the genus Magnistipula,

GROUP 1. Hitherto this group has been unknown from
East Tropical Africa, although it occurs in the Belgian
Congo, and two species, H. bangweolensis (R.E.Fr.) Green-
way and H. eglandulosa Greenway, have been described
from Northern Rhodesia. It was therefore with great interest
that I learned of the rediscovery in an unquestionably native
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condition in the Usambara forests of Tanganyika Territory
of a Hirtella of this group collected some years ago at
Amani, which had been erroneously assumed to be a culti-
vated species of Parinari. This rediscovery we owe to Mr.
P. J. Greenway of the East African Agricu!tural Research
Station, Amani. Of this plant, which proves to be very close
to a species already described from the Belgian Congo, a
diagnosis follows:—

Hirtella Sapini (De Wild.) A. Chev. var. Greenwayi
Brenan, var, nov.; a typo inflorescentiis divaricatim ramosis,
sepalis brevioribus 2-2.5 mm. longis basi 1.1-1.75 mm. latis,
petalis paulo minoribus 4-5.5 mm. longis 2-3 mm. latis differt.

TANGANYIKA TERRITORY. Amani, E. Usambaras,
850 m., 1 Apr. 1941, P. J. Greenway 6161 (typus varietatis in
Herb, Kew., Herb. Imp. For. Inst, Oxon.):—an evergreen
tree up to 30 m. tall with a fairly smooth grey bark and
Iv_ngtl\il_\‘ branched columnar crown: ﬂt)\\'C[‘Sg\\’I"li[C; rare in
Piptadenia, Parinari Holstii, Leptonychia, Macaranga, An-
thocleista rain forest in a clayey red loam on a steep mountain
slope; vernacular name (Kishamb.) “Mlawila”; used in rain-
making ceremonies. Amani, 5 Apr. 1922, R. S. Soleman G
6133 il_h:rh. Kew., Herb. Imp. For. Inst., Oxon.).

In spite '."f the great distance separating the Usambara
Mountains from the Kasai region of the Bcfgiat\ Congo—the
type locality of Hirtella Sapmi—, the differences shown by
Mr. Greenway’s plant are so slight and unimportant that they
seem to be no more than varictal. From Hirtella Butayci
'-\’\_’ltm‘.t\i rliltl'i:”f*1‘;3;11::1‘(5.;?'2}. rj{uv._(Ma;,misn’pw.‘a Butayei De
_ AN, AUs. LONEO, SCL, 5, 2, 255: 1908), which was
compared with H. Sapini by De Wildeman, our plant, lik
typical H. Sapini, differs in the leaves ntrta:t't)l'nl-llt)c -lt‘ll :
fmd more or less pubescent on the nerves and in .t] e <o m-sc
indumentum of the inflorescence. For the loan ¢ f‘hmar.scr
of H. Sapini and H. Butayei 1 am very grate S
W. Robyns, Directc 1y grateful to Prof, Dr,

yns, Director of the Jardin Botanic le I'f;
Brussels. jue de I'ftat,

A second species s i

Phiks Tangfn = ?I{etr}:s gr:aup is also to be added to the
y itory. In the Kew Herbarium there
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is'a sheet (“In bush, Mbozi,” 2z Sept. 1932, Jessel 34) that
appears referable to the Northern Rhodesian H. bangweolen-
sis (R.EFr.) Greenway. Its occurrence in the S.W. of the
territory, so close to the Rhodesian border, is by no means
surprising. From H. Sapini var. Greenavayi it may be easily
distinguished by its smaller leaves cordate or rounded at
base and rounded or only subacuminate at apex.

It is perhaps worth noting that nowhere, apparently, in
East Tropical Africa does the geographical range of this
group overlap that of the next.

GROUP II. While examining material of this group
during the preparation of a check-list of the woody plants
in Tanganyika Territory, I was struck by the considerable
variation shown by certain East African specimens. Their
relationship with H. zanzibarica Oliv., the only species of
this group hitherto described from continental Africa, was
obvious and it became desirable to ascertain the range of
variation and hence the taxonomic limits of the species. With
this purpose I was enabled to examine the specimens of
Hirtella from East Tropical Africa preserved n the herb-
arium of the Royal Botanic Gardens, Kew, and 1 must here
thank sincerely the late Keeper, Mr. A. D. Cotton, O.B.E,,
for his help in sending this material to me on loan.

As a result of this investigation, there seems no doubt that
H. zanzibarica must be regarded as a much more variable and
widely spread species than has hitherto been generally sup-
posed. Oliver's original description, based on only two sheets,
gives but a limited idea of its range of variation; in the cir-
cumstances it appears desirable to redescribe the species.
The writer believes that all the material of this group of
Hirtella from East and South-east Tropical Africa that he
has seen is referable to the sin lc-s_Pccies. H. zanzibarica.

Hirreiia zanzigarica Oliv. . Hook. lcones PL: ¥z,
1193 (1876), deser. hic amplif, atque emend. Aber parva
usque magna, sempervirens, cortice nigro, alburno luteo,
duramine obscure rubro (e sched. Dalei); ramuli ultimi
novelli subteretes vel leviter lor;gimdina!iter striato-sulcati,
puberuli, pubescentes vel interdum dense villosulo-hirsuti
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vel appresse araneosi; ramuli vetustiu.rcs teretes, nigro-
purpurei vel interdum paululum ~ griseo-purpurel, plus
minusve vel nonnunquam Vix glahrati. lenticellis parvis
pallidis notati. Folia alterna, elliptica usque ovato-el iptica
vel oblongo-elliptica vel interdum lanceolato-elliptica, ad
apicem obtusum vel rare subacutum sollemniter breviter
acuminatum angustata, basi cuneata usque rotundata vel
emarginata vel subcordata nonnunquam leviter as_wnmetrica,
1.2-11.5 cm. longa, 1.4-5.2 cm. lata, rigide coriacea usque
subcoriacea, Supra nitida, . juventute indumento araneoso
albido facili detersu (an semper?) instructa mox glahcrrima
costa puberula nonnunquam excepta, subtus opaca vel leviter
nitentia, ubique hirrella vel pul_:csccntia vel costa pubesccnti
excepta glabra vel omnino glabra, nervis primariis utrogque
costae latere circiter -8 inter se Versus 111-.11'gincm arcuato-
:m-.ar.tmnus;mtihu.\. costa supra p-.lululum Impressa vel leviter
prominenti 5?11:“.:5 valde prominenti, nervis lateralibus et rete
\L’IIHLIH'I.IIIS mll‘u‘:u_!wmu utrintlne sed pmcscrtim Supl‘:l
pmui?m-lmlma vel interdum supra haud elevats hinc pagina
superiore folii applanato-sublaevi et valde nitenti, interdum
cuiam venulis subrus vix conspicuis; petiolus crassus, 1-2 mn.
diametro, rugulosus, siccitate plus Minusve nigrescens, supra
rotundatus  vel canaliculatus, subtus 1'urﬁmi;1rus. nmore
ramulorum vestitus, 1.5-6.5 nun. longus; :iliplll:lc lineares
2-5.5 mn longae, persistentes vel caducae. !uﬂurcscc»nria;
terminales vel ex axillis foliorum exorientes, paniculatae
multiflorae, usque ad circiter 18 cm. longae et 14 ¢m. Iata(;
;nni:.rcsrcn; ia terminali et iis ex axillis su})criurilms inclusis)
sed sacpe minores, plerumque plus minusve breviter pcdluﬁ-
l'1i|.li':lit', pedunculis ranus ramulis pedicellisqué dense
v chn:m:_~]n:|‘:r:st.-cnrii)115 vel interdum villosis vel 5&1}t(::11(:l1t6-
sis; pedicelli usque ad 4 mm. longi vel interdum subnulli;
bracteolae inferiorae ovatae vel ovato-oblongae, :.5:65 mm,
longae, 2-4.5 mm. latae, plus minusve dense puhern]ac‘ a ict;
angustatac, subeglandulosae vel glandulis paucis vel mP i
mis subsessilibus vel brevissime stipitatis [;mesel}')tlin:lszlci

::;2r-g!1n;:m u.hsirac. nonnunquam utrinque basis consociatione
ghandularum longjuscule atque inaequilonge stipitdmml-

munitae; bracre g i
nitae; bracreolae superiores late ovatae usque suborbicu-
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lares vel reniformes, quam inferiorae minores, gianduhs
inaequilonge stipitatis praesertim ad marginem plerumque
dense obsitae, raro glandulis paucis subsessilibus :'ndumt?n.to'
occultis ad marginem solum adsentibus. Flores albi vel viridi
tineti vel ? lutei. Tubus calycis 5-9 mm. longus, basi unilater-
aliter gibbosus, apicem versus leviter ampliatus, extra more

dicelli vestitus, sublaevis vel longitudinalitcr striato-
sulcatus; lobi alabastro imbricati, sub anthesi patentes,
elliptici usque ovati, 3-6 mm. longi, 2-3 mm. lati, apice
rorundati vel obtusi, extra dense pubescentes vel tomentelli,
intus densissime ac brevissime cinerco—vel albido—tomentelli,
exteriori plus minusve glanduloso-marginati, glandulis
interdum paucis et inconspicuis. Petala elliptica vel oblongo-
elliptica, circiter 5-6 mm. longa, 2.5-3 mm. lata, plus minusve
torta ac sinuoso-undulata, basi breviter unguiculata (vel
unguiculo nonnunquam Vvix distincto), apice ut videtur plus
minusve erosa. Stamiina antherifera 8-9, unilateralia, libera,
filamentis glabris curvatis quam calycis lobi multo longiori-
bus, antheris dorsifixis late eliipsoideo-quadratjs. Owvariwm
densissime albido—vel stramineo—tomentosum, uniloculare,
biovulatum, ovulis basalibus; stylus filiformis, elongatus,
inferne plus minusve pilosus vel omnino subglaber. Fructus
ovoideus vel subellipsoideus, circiter 1.8-2.6 cm. longus,
1.15-1.3 cm. latus, apice obrusus, basi in collum breve abrupte
angustatus, monospennus,.ma_turi:atc e vm-ch_n{hens et ec%uhs,
pericarpio extra (sub lente valido) pilis minimis valde niten-
tibus sparse puhcmlo, intus densissime ac molliter floccoso-
tomentoso.

KENYA COLONY. Buda Forest, Digo country, 150
m., Nov. 1936, I. R. Dale 3579 (Herb. Kew. & Herb. Imp.
For. Inst., Oxon.).;—large trec with black bark, yellow
sapwood and dark red heart; an infusion frc_-m the heartwood
is used as a cure for sores; Clorolla] white; the glandular
hairs on the inflorescence bracts and on the outside of the
calyx are noteworthy; vernacular name (Dig.) “Mwawa.”
Shimba Hills, May 1930, G. H. Donald 22, 2367* (Herb.

*Both these numbers refer to a single gathering; they appear in
different positions on a single label,
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Ke“.-_ & Herb. [|np_ For. Inst., OXHH.):——fﬂir—Sized fol‘cst
tree; flowers yellow: vernacular name (Swa.) “Mkone-
Chacha.” :

TANGANYIKA TERRITORY. Mafia Island, Aug.
1§73, Kirk sn. (typus, Herb. Kew.):—bushy shrub, Mafha
[sland: Kilindoni, 14 July, ro932, Schlieben 2580 (Herb.
Kew.):—“Waldreste auf Uferhohen,Baum 1o-15m.,zwischen
Kopalbiumen, hiufig, Bliite weiss, klebrich.” Same Inca[ity,
c.15 m., 6 Aug. 1937, Greenway 4996 (Herb. Imp. For. Inst.,
Oxon.):—a much branched tree up to 9 m. high with ever-
green leaves and much branched panicles of small greenish
white flowers and round green fruits, grm\'ins{ as a solitary
in a planted grove of Trachylobium VErTHECOSUN TTEES; Ver-
nacular names (Kizaramo) “Mkole,” “Mkolekole.” Mafia
Island: Tondwa, c. 9 m,, 3 Oct. 1937, Greenway 5376 (Herb.
Imp. For. Inst., Oxon.): —a much branched C\'(:‘l'},{ll'ii'cﬂ tree up
to 12 m. r_;dl with dense clusters of greenish white flowers
"m."i oval fruits w hich turn red when ripe; locally common
with Parinari and Vitex cuneata, also with Syzy gium cord-
l'.rr‘:r;sz 'm' \_'ﬂllc_\' botroms in brown and grey sandy soils.

,.l_ ORTUGESE I-.__-\.%I' AFRICA. Zimbiti, 23 miles from
deira, 15 I,-\ug. tgo8, W. H. Johnson 296 (Herb. Kew.):—
medium-sized umbrageous tree, fls. white, M'zimbiti »;u;w
1911, .1_!._ T. Dlawe] go1 (Herb. l'{e\\'.}._gm,ﬂ]‘ s
M'zumbit, T. Honey 621 (Herbh. Kew.)- ['- ar o
tree, smooth bark: fruit about .;i?\-(w e e
e ¢ fn about size of a marble, edible:
xun;u.l_nl;nl' r!mmc- “Chiboma.” (This is the :spellim; on th(:'
written label; o > tvoed 1abel it i ene sy ’

Savane Ri\'l."'lj. bnlfl'llu :[f;:[:(..d]’z.ﬂ:’;Iolfel? ;Ptllc?_] ‘('thlhl'-‘mlm b
small tree. Ribaué .-\quunin‘; I "'-'-J' Q” ("' u’ e

<o : ains, 14°50" 8., 38°20' F
Nov. 1931, Gomes Sousa 750 (Herb, Kew G
m.) de la ealerie ['m-e.qrié‘]'-lc d't . ].‘ E\\)!_. arbre “2"15
Aug, u)zx."(}mm's Su-n;m 8 = .mIF:E' Same _localir_v,
Foake Lo sa 781 (Herb. Kew.):—“petit arbre;
Iiu:{n_hl:fnch(rs; places humides.” PEVS SoES

?\\_:»\SAI,:\;\I). N'Chisi Forest Reserve, 7 §

. Burtt ”t‘!’l’_v 2138¢ (Herb. Im For. 1 Ay 7 Pt 19268
tree near water with Fam'ea; forﬁiin; lc.anl;“q' ?Xc? n.):—s:'all
Various species are arowing frec!y and rcgegg,-at&;r Wwhich
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As far as can be judged from the specimens seen, H. zanzi-
barica has a markedly discontinuous distribution. Though
it is found on the mainland both in Kenya and Portugese
Fast Africa, in the intervening territory of Tanganyika it
has been collected only on Mafia Island; that it is really absent
from the mainland of Tanganyika is improbable, especially
in view of the record of Acioa Goetzeana from the “Sachsen-
wald,” mentioned later on. This distribution suggests the
possibility that we are dealing with a relict species.

The variation shown by the material referred here to H.
canzibarica is considerable. In spite of numerous attempts
the writer has failed to find any correlation berween the
characters concerned, which seem to vary more or less in-

-dependently. Between the extremes of glandular develop-

ment in the inflorescence, which at first appeared to be
taxonomically important, so many intermediate gradations
occurred that it is desirable merely to regard them as falling
within the range of intraspecific variation. It may be noted
also that the length and degree of sulcation of the calyx tube
and the shape and length of the lobes vary considerably. At
present there is no obvious correlation between variation
and geographical distribution in this species. The greatest
variation is shown by the specimens from Portugese East
Africa, which link up with those from the other three terri-
tories. No weakly glandular specimens have been seen from
Mafia Island. The writer was thus faced with the choice
cither of separating varietally each combination of characters
represented, or of choosing arbitrarily certain characters, or
of treating H. zanzibarica in a wide sense and regarding it
merely as a very variable species. On the present evidence
there can be little doubt that the last is the correct procedure,
though when the range of the species is accurately known
and it has been adequately collected and observed in the
field, it may be possible to establish geographical varieties.
In one instance only, to be dealt with further on, the evi-
dence appears sufficient to justify the separation of a distinct
variety.
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An odd discrepancy concerning one character will be

noticed between Oliver’s original description of H. zanzi-
barica and its accompanying plate. In the former it is stated;

“Perala calycem aequantia concava late elliptica”™ in the =
plate, however, the petals are rcprcscnted as only about half

as Jong as the calyx lobes or even somewhat shorter, One of
Kirk’s two original sheets is annotated in ink: “Ic. PL t.1193
(type)”: though there are not many petals visible, those

that I have seen are as long as the calyx lobes and thus dis-

agree with the plate, though they agree with the description

and with those shown by the second sheet of Kirk’s garhcr- i

ing. In fact 1 have not seen in open flowers pcmis such as
are _(lr;l\\n in the plate. Whether this drawing is to be
attributed to an error of observation (for the pctals are
usually twisted and their shape and size difficult to make
out), or whether by mischance an abnormal flower was
M‘.h.’(:(cd._ur whether the perals are represented in the bud
stage before they have attained their full size, is difficult to
decide, though the shortly curled stamen filaments with all

:‘]_w anthers attached suggest that the last possibility is the
right one. ;
In_dc:\lmg with H. zanzibarica, it is necessary to take into
cumulemt:-;‘p Acioa Goetzeana Engl. in Engl. Bot. ]:;brh 30
115 ;m_d txii (1901). This was based on (fm‘f-:c 1176 .t."(ll:
lc_n_cd In ravines at about soo m. on the western slopes t.af .tl -
].}\'r[‘l{_‘:nt(:l\c Mounrtains near lkombe (in S.W .'I"Illlé1l1 'ileb
lerritory). l have, unfortunately, not seen rht1 t\" )C‘h;lf.\ll kt
species, _lnu from the dcsc:rip:i(m' and the derailed’ )[l-!r l “‘
can be little doubt that it is congeneric with and \'(!'.I'" c‘ll K;L
related indeed to H. zamzibarica; indeed. it i-ala uite Ii{' 'i '“h;: x
the rwo are conspecific, though it should I':clnntc I\LI \ " 8
flowers of A. Goetzeana are represented in tf (- S o
having ten antheriferous stamens (the de R
however, 'I':am‘n;linihus circ, 9...."). In this connection 1t i
perhaps, significant that Schlieben :;Rn' (fr sl
locality of H. zanzibarica!) was determi Rt t_vlpc
Herbarium and issued thence as. A Cm)n:cd b El\(: _Bcr :
specimen is certainly H. zanzibarica _:mr_;-.v;pm. Schlielril
\ nzivarica. There is also a record

: plate as
scription  reads,
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of A. Goetzeana from the “Sachsenwald™ near Dar-es-Salaam
(Engler, Pflanzenw. Afr. 1 pt. 1, 241: 1910), and collectors
will do well to look out for the plant in this area. It is curious
that neither Engler nor De Wildeman (Bull. Jard. Bot. Brux.
2, 189, 216: 1920), both of whom remarked on the anoma-
lous position of A. Goetzeana in Acioa on account of the
free stamen filaments, even so much as mentioned H. zanzi-
barica. The last-named botanist even went so far as to sug-
gest that A. Goetzeana might prove to be the type of a
separate genus! Until the type of A. Goetzeana has been
seen, or further material collected from the type-region, |
am not prepared either to transfer it to Hirtella or to reduce
it to synonymy under H. zanzibarica.

Among the material of H. zanzibarica examined, the fol-
lowing appears sufficiently distinct to be regarded as a
variety of that species: —

var, cryptadenia Brenan, var. novy ob ramulos ultimos
araneosos et minute puherulos, folia supra siccitate obscure
brunnea, subtus cuprea, inflorescenrias minute dense et
brevissime velutino-puberulas comparate paucifloras ut
videtur pendulas, bracteolas et calycis lobos glandulis paucis
brevissimis omnibus indumento suboccultis Insignis.

PEMBA ISLAND. Without more precise locality or
date, J. H. Vaughan 652 (Typus varietatis in Herb. Kew.
What is apparently the same gathering is in Herb. Imp. For.
Inst., Oxon. but is said to be from Zanzibar).

1 regard as the principal characters of this variety the
extremely short indumentum on the inflorescence (including
the calyx tube and lobes) and the very weak glandular
devclop'»ment—-so weak and inconspicuous indeed thart, with-
out using a powerful lens, the inflorescence appears eglandu-
lar,

In conclusion, T must thank Mr. A. C. Hoyle, who kindly
looked at the material of H. zanzibarica and came independ-
ently to substantially the same conclusions as are put for-

ward here.
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NEW USES FOR BRAZILIAN TIMBERS
By Eucexe F. Horx

The wood of Pau Marfim (Balfourodendron Riedelimgmf
Eng., Fam. Rutaceae) is now being used for the construction
of laminated airplane propellers. Most of the 51?1:111 Jxlaqes
used by the Civil Aviation Clubs in Brazil are equippe w:t_h
laminated propellers made of this wood or of Feijjo (Cordia
Goeldiana Huber, Fam. Boraginaceae). Propellers made of
Pau Marfim are said to be superior to imported propellers
made of Walnut or Mahogany.

Pau Marfim (Brazilian Ivorywood) has also been success-
fully tested for shuttles in silk looms in Sio Paulo, Shuttles
made of this wood are reported to have given as satisfactory-
service in silk mills as those made of American Persimmon.
The suitability of this wood for uses where the requirements
are so exacting, as for airplane propellers and shuttles, is not
surprising in view of its admirable mechanical and physical
properties. Tests made by the Instituto de Pesquisas Techno-
logicas of Sio Paulo gave the following results: Specifie
gravity (15 per cent moisture ), 0.87; \\'cight (15 per cent

:Ilnirflm'c). 54 1bs. per cu. ft.; Shrinkage: Volumetric, 16.2,
Radial, 4.

: 7, Tangential, 10.1. ('jrushinl;r strength parallel to
grain, 9, 884 Ibs. per sq. in. Static bending: Modulus of rup-
ture, 15,503 Ibs. per sq. in.; Modulus of hc]asricit\-', 1,720,606
Hm._ per sq. in. In impact bending tests its coefficient of
resilience was exceeded only by Angico Preto (Piptadenia
macrocarpa Benth., Fam, Leguminosae) among 130 species
r{,"'n.'li- :

During the past few vears Brazilian arsenals have
using Acgoita Cavalo do Miuda (Luehea di
I_- am, Tiliaceae) for gunstocks for army rifles with very satis-
factory results. The wood of this spécies is light |n'('m";‘| {n
color and is marked with longitudinal streaks of a darker
cnIurA_In texture and general appearance it is m':t n‘nl"I:
l(cd_ Gum, although it is much heavier. Tests imdc by II :
:_n?iman de Pesquisas Technologicas of Sz‘m. l"au]‘u ga:;t: :t::
T y s = -, >

lowing  results: Sp. gr. (ig per cent moisture), 0.61;

I:CCI'I
varicata Mare.,
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weight, 38 lbs. per cu, ft.; Shrinkage: Volumetric, 11.4,
Radgia], 33:6, Tangzntial, 8.2. Crushing strength ara;lel tt;
grain, 4,650 Ibs. per sq. in. Static Bending: Modu us. o'
rupture, 11,400 Iﬁs. per sq. in; Modulus of elasticity,
1,311,000 Ibs. per sq. in. Its coefficient of resilience in impact
bending tests is greatly superior to all other species of the
same density class tested. : _

There are at least two other species of Luehea native to
South Central Brazil, namely, L. paniculata Mart. and L.
speciosa Willd., but they are light colored woods without
figure used locally for ox-yokes, saddle frames, pack saddles,
sabots, heels for ladies’ shoes, and woodenware. The latter
species is locally Agoita Cavalo do Gratdo.

ANOTHER RUBBER-PRODUCING
EUPHORBIACEAE

By Euvcene F. Horx

Although Brazilian rubber gatherers have always mixed
the latex of certain species of Sapizmr with the latex of Hevea
in the preparation nfp rubber, it has only recently been proven
that certain species of Sapitan native to the Amazon Basin
vield a rubber superior in mechanical properties to Hevea
rubber. Tests made by the Burcau of Standards in Washing-
ton, D. C., show that Sapium rubber is not only stronger but
also more elastic than Hevea rubber. Sapium rubber resisted
a rupture load of 3,600 pounds per square inch and a maxi-
mum stretching load of 750 per cent as compared with
2,940 pounds per square inch and 660 per cent for Hevea
rubber. The Sapium rubber trce is abundantly distributed
throughout the Amazon Valley, being especially abundant
on the Caviana Island in the Amazon estuary. In the State
of Par4 it is called Murupita or Curupita, while in the State
of Amazonas and Peru it is called Tapuru or Sermga‘z"ang.. In
British Guiana a species of this genus produces “sapium
rubber” or “arinoco s_crap," while in eastern Colombia anﬁ
Ecuador a species of Sapium produces “caucho blanco.
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The Instituto Agronomico do Norte at Belém, Para, is study-
ing the economic possibilities of this new rubber producing
plant including plantation possibilities.

IDENTIFICATION OF NEW WORLD TIMBERS
Part 1
By Rosert W. HESS
This article is the first of a series dealing with anatomical
and gross descriptions of the woods of the Western Hemi-

sphere. The primary purpose will be the identification of

individual woods. Various lists, keyvs., and illustrations will

be included to assist in selection and elimination. The ®

arrangement will follow closely that of Timbers of the Neas

World (described in Tropical Woods 73: 42) so that it can

E»c}mcd to supplement the information contained in that
volume.*

I 'he te rminology used follows that approved by the Inter-

!1:1".('.".;!]. .\'}\l't'f.!fllli!'t of Wood Anatomists (Tropical Woods
30¢ 1=123 Dec. 1, 1933 I

approved by the 1. A. W. A, (Tropical Woods 59t §1-523

by L 0 . o ifi 1

! {,ul.' ¥ d _:!‘ }). .;\l:(.»»}t other classifications are those proposed
WV ReEcord anc ?‘;HT:!\\: Tr ic X . | )
e | y (Tropical Woods 57: 11-163

HoAe .!r_l'fz‘_ll:“ I'he "Ifxplm*.arinn of the Wood Descrip-
NS an Lmmnbers of the New World. Pp- 561-564, 1§ aPPﬁ-

cable to the I'u[irm iI'\L{ LI(‘SL‘I’iIJ(iUIlﬁ

INCAent o

] the preparation of Thiher the Ne
1 study was [lliinitiisf all ¢ 4t o ] the Neto, ol e
_ all the available woods in each genus, The

sultant descriptions wer
: : prions werg L“‘I\d\'ﬂ.‘«t'd as A - i ey S p
or inclusion in the book. Tt as much as possible and prepared

ind the voluminous ¢

: : 0us character of the work i

o o ork necessitated removal of
oA | ge anatomical descriptions leavi

descriptions in most families, F g fanilics a sy
argte oo ‘¢s: Xor many families, and particularly the

pebek. OF mare varied, such treatmient is inade i '

\\-.\I identification, g Se o A
12 lilln- ['Iul- available d

2 relatively short tima prepared for publicati
e me it was decided that 2 i o
f mes of

O extremes of Vanation and

. Size classes for pores are those

¢ paper shortage brought on by the war

at a more derailed trearment
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ACANTHACEAE

Only two genera of the Acanthus family, Bravaisia and
Trichanthera, have species that attain tree size. A consider-

able number of others are small to large shrubs. Aurthentic

cimens are available for 15 species of 7 genera,

Wood whitish, grayish or oatmeal colored; heartwood
lacking or not distinguishable. Luster medium. Odor and
taste not distinctive. Light and soft to moderately heavy
and hard, mostly medium density; texture fine to mediumy;
grain straight; easily worked. Inner bark of dried specimens
often grayish green. Pith coarsely septate.

Growth rings distinct in Anisacanthus, absent or indistinct
in the others. Pores commonly medium-sized in Bravaisia
and T'richanthera, small in the others; solitary and with
short, sometimes long, radial multiples and occasionally with
small clusters or tangential pairs; in indistinct ring-porous
arrangement in Anisacantbus; more or less radially disposed
in Aphelandra, Beloperone, and Pachystachys; few to rather
few in Bravaisia (exc. B. tubiflora Hemsl.), Sanchezia, and
Trichanthera, very numerous (70 to 200 per sq. mm.) in the
others; usually rather thick-walled, somewhat angular, with
thickened corners. Vessels with simple perforations, com-
monly with wide rims, particularly in smaller vessels; fine
spiral thickenings observed in Awnisacanthus; thin-walled
tyloses present in Pachystachys; pitting irregularly alternate,
typically fine to very fine. Rays decidcdi[y; heterogeneous,
composed mostly of square or upright cells, short procum-
bent cells infrequent; 1 to 4, sometimes up to 6, cells wide

before. More measurements could be made and included. Many addi-
tional woods, recently received, are available for study also. For these
reasons the woods and slides will be re-examined and the descriptions
revised and extended wherever improvements are indicated.
Anatomical descriptions have been published in Tropical Woods for
some of the families. In the interests of completeness of the series and
because of the additional information that will be incorporated, these
families will not be omitted despite partial duplication of description.
It is intended thar the series “Keys to American Woods” will be
continued, at least for a time. These keys will ultimately be revised
and corrected for inclusion in “Identification of New World Timbers.”
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and ranging in height up to 4o cells in B vaisia and Sanchesia,
up to 8o in Anisacanthus, and up to 100 OT MOTE 1N Trichan-
rg)t-'m: 1 or 2, sometimes 3, cells wide and less than 30 cell
high in Aphelandra and Pachystachys; all uniseriate and not
over 15 cells high in Beloperone; palisade and sheath cells
common; pits to vessels either all very small (Anisacanthus,
Aphelandra, Beloperone, Pachystachys) or varying, often in
the same crossficld, from small and rounded to elongated and
in scalariform arrangement (Bravaisia, Sanchezia, Trichan-
thera). Wood parenchyma typically very sparse, scarcelys
\-ixi_hlc with lens; mostly sparing]_\' paratmchcal to narrowly
vasicentric, occasionally diffuse or terminal (Anisacanthus).
Wood fibers with thin to medium walls and numerous, often
irregularly distributed, small simple or indistinetly bordered
pits; abundantly septate except in Aphelandra. Ri‘ppie marks
absent, No gum ducts seen. .
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Aphelandra. None of the various species of shrubs in
this genus have woods of commercial value.
Wood gray or light grayish brown. Luster medium; tex-
‘ture fine; odor and taste lacking; grain straight.
Growth rings indistinct. Pores very small (40 to s51),
solitary or in short radial multiples, with fairly numerous
‘small clusters and tangential pairs, with tendency to radial
_arrangement, NUMErous, well distributed (Fig. 1). Pores in
radial arrangement, with long radial multiples in Aphelandra
superba Lindau. Vascular pitting fine. Rays 1 to 3 cells wide;
up to 25, or frequently fused and up to 70 cells high;
decidedly heterogencous, most cells square or tall upright;
its to vessels very small. Parenchyma very sparse, para-
tracheal. Fibers with thick walls, rather few septa; with very
numerous minute pits. Septa lacking in A. tetragona (Vahl)
Nees.

Beloperone. The wood of these shrubs has no par-
ticular use.

Wood yellowish, becoming yellowish white on exposure.
Luster medium; odor and taste lacking; grain straight.

Growth rings absent or indistinct. Pores very small (40
to sop), few to rather numerous, in more or less radial
arrangement, with few to fairly numerous long multiples
(Fig. 2). Vascular pits very small (qu) (Fig. 4). Rays uni-
seriate; maximum 12 to 18 cells high; composed of tall
tangentially flattened upright cells; very small cubical
crystals sometimes present; pits to vess_els very small. Paren-
chyma very sparingly paratracheal. Fibers a undantly sep-
tate; with numerous irregularly distributed minute pits.

Bravaisia. The several species of this genus are small
trees or large shrubs throughout most of its range from
Mexico through Central America into north-western South
America. In Colombia and Trinidad the Jiggerwood, B.
integervima (Spreng.) Standl, sometimes reaches a height
of 75 feer and a diameter of 18 to 36 inches. The wood has
no special uses but appears suitable for cheap construction
lumber or box boards.

Anisacanthus. There are several species of the Chupa-
rosa. All are shrubs, some are desert browse plants. The wood
has no special uses.

Btmedboo.

e a lt dor ke . | .1: L‘l.f“(llpln.'jn. W 1‘md .\-cHn'w.

T::ni h:n'dr:cw’ sllt:-tl!r;.1l111lltrh.l't'x"tl:;;‘:‘}(fi{:c ‘“{‘)‘.l ot I"‘\L_'l‘mg* dcnmty
! um, te: . Pith non-septate.

Growth rings distinet. Weakly ring-porous; early wood
pores small, mostly solitary, forming :1Lsin*_{lc: fi‘:;‘l“cﬂt.i‘ll rows;
]-‘f“ wood pores ;m_-rc;mﬁg in size to minute i:Tuut.cr nrt‘
of growth ring, with tendency toward tangential -1r1"1tllrlrc
ment, mth_ numerous short and few long radial 11;u|rli ol !
\. w.lu!\ with fine spiral thickenings: ‘.';Ih(‘llﬁ]l' pits small i' ;-
lym:;ai IIHI[UP'(‘I.\ of very small ( 15 to 2510) \'L";HCIQI 'n‘ --{-)!})'
:::;nr with terminal parenchyma. Rays 1 to 4 clnf -:‘ :L”’:ﬁ:‘:;‘i‘:
() MY OF .. " - - = = .
i b 8 ey, g W
oyl procumbent cells, sheath cells abundant; pits to!
\I;l\l;:_hn[:slzljuILI““'[‘[‘;:cmh} ma narrowly vasicentric wi,t'hpsmnzr
oy uznr.”am‘i‘z.[? narrow irregular bands associ=
Fibers with ﬂnfn&;ﬂm ‘\-L\shcis dcm;n‘c:tting growth rings.

_ Jus coarse septa and very nugn s smalll
iy ) 1erous small
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The following description applies pa vaisia
integerrima. Wood grayish or oatmeal colored throughout
specimens. Luster medium. Odorless and rastcl‘ess. Density
medium to rather low; texture medium; easily worked;
straight grained; poorly resistant to decay.

Growth rings indistinct or absent. Pores barely visible:
lower medium-size (1zop); small and not visible withont
lens in Bravaisia tubiflora Hemsl; 8 to 12 per sq.

Y

and crowded, the apertures coalescent. Rays 1 to 5 or 6 cells

wide; uniseriates rather few, composed of one to severald

rows of tall, slender upright cells; multiseriates up to 35, in
some specimens to 70, cells tall, with uniserate nml‘gi‘ns of
variable height; procumbent cells often of two sizes in it=
regular strata alternating with square, upright or palisade’
‘C{‘i‘l‘\'; sheath cells irregularly distributed,; pﬁmuml_aent cells’
infrequent in B. tubiflora; pits to vessels small and subcircular

to elongated and parallel (Fig. 5). Wood parenchyma very

sparingly paratracheal. Wood fibers thin-walled, :1l'mndant1y
seprate; pits numerous, very small, slit-like.
Pach)=s[at'l1}-'s. The specimen available

Pac for studv, P..
Riedeliana Nees, is a large shrub., ; .

W nt)(ll‘ whitish yellow. Luster medium, density rather low
texture tmc.ludnr and taste lacking, grain straight 1
Growth rings indistinct. Pores very small l‘_-;éll). in radial
rows with numerous long radial |11111t;})1es. \"mr:uhr. it "( ;
small (41t); froth-like tyloses sometimes prcuﬂcm( Rplf i
":],I"{]}(_'(.‘:l‘.ili!11;11]}' 3, cells ‘wide: up to 4o, f{'\\h' n\’-cr ?\I'h ie]tlos
“r:;l:\lel!\\ ;l,ii.lhenf; 1%pr|ght. I part palisade type; -];its to
ot ;.“”ném'u,;‘(‘;.3;-3;Ccld?-{‘m Sparse, paratracheal. Fibers
iy disrrit.ufcdhpi{s,}) ations, numerous very small jr-
Sanchezia.
iIs not used,
Wood whitish or g
lacking; density rat
straight. f

I'he wood of these largc shrubs ar small trees

mrga'\*ls?. Luster medium; odor and raste
er low; texture rather fine, grain

No. 86

rticularly to Bravaisia

mm.,
4 A 3 e
solitary and in numerous short radial multiples, cvenly dis-
tributed, sub-circular (Fig. 3). Vascular pits small (5 to 6i)8
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Growth rings absent or indistinct. Pores small (roop),
niformly distributed, rather numerous, with few short
multiples, small clusters and tangential pairs. Vascular pits
small (6p). Rays numerous (18 per mm.); 1 to 3, sometimes
to 5, cells wide; up to 40 or 6o cells high; composed mostly
of square, upright and palisade type cells; pits to vessels
small and rounded to clongated and in irregular scalariform
arrangement; pits to other elements abundant, conspicuous.
“Parenchyma sparingly paratracheal. Fibers rather thin-
walled; abundantly septate; with very numerous small ir-
regularly distributed pits.

Trichanthera. The Palo de Agua is a small to medium
sized tree, sometimes attaining a height of 5o feet. Its wood
is not distinctive and has no particular uses.

Wood grayish or oatmeal. Luster rather high; odor and
taste lacking; density medium, resembling that of Red Maple
(Acer rubrum L.); texture medium; grain straight.

Growth rings absent or indistinct. Pores small to medium-
sized, the larger barely visible without lens; rather numerous;
uniformly distributed; with few short radial multiples, clus-
ters, and tangential pairs; subcircular. Vascular pits s:_mll
(6n). Rays 1 to 4 cells wide; uniseriates 1 to 13 cc!ls high;
multiseriates up to 100, sometimes to 200 cells high, the
body of the ray consisting of square, upright, sheath, and
procumbent cells irregularly arranged without definite
stratification; pits variable in the same u:nssﬁeld, small oval
to elongated. Wood arenchyma sparingly para_trachcal.
Fibers rather thin-walled; abundantly septate; with very
numerous irregularly distributed small pits. Strucrure clf}scly
resembles that of Bravaisia, but the rays are generally higher
and more conspicuous on the radial surface and the ray cells
are not definitely stratified.

KEY TO THE GENERA
fine, pits rounded with narrow apertures.

-

1 a. Ray-vessel pitting very !
Long radial pore multiples few to fairly NUMErOUS...cre

b. Part or all ray Pit"’ ro vessels oval or elongated, sometines in
irregular scalariform arrangement in part. Long radial pore

multiples lacking oo A s L e Y 5
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2 a. Rays uniseriate, maximum 12 to 18 cells high; cells flatrened

No. 86 TROPICAL WOODS 21

uniform; grain usually straight, sometimes highly figured;

[FTYLE L || meme——————RE e Beloperone, _ o 3 :

b. Largest rays 3 to 6 cells wide, 30 to 100 or more cells high; easy to “"31'1_{, ﬁmshlpg very SmOOthly and taking a high
cells not significantly flartened tangentially...c.cimmn sk po ish; not highly resistant to decay.

3 2. Weakly ring-rpumus. Largest rays 4 or 5 cells wide. Vessels Growth rings present; limited by narrow layers O_f flat-

with distinct fine spiral thickenings.......ANisacanthuss tened wood fibers. Pores small (70 to r1op), not distinct

without lens; generally very small (35 to 50pt) in extreme
outer part of growth ring; numerous but not crowded;
occurring singly or in radial multiples of 2 to 5, mostly 2 and
33 uniformly distributed. Vessels with simple perforations;
spiral thickenings present (Fig. 13); intervascular pitting
medium (7 to gu), alternate. Rays up to 3 to 5, somerimes
7, cells wide; generally less than 30, sometimes to 50 or even
100 cells high; multiseriate rays without extended uniseriate
margins; cells small and rounded (tang.) but long (rad.),
‘commonly containing gum; homogeneous or nearly so; pits
to vessels small (4 to 6u), rounded (Fig. 13). Rays darker
than background on radial surface. Wood parenchyma very
sparingly paratracheal, often with few scattered strands of
diffuse, particularly on growth ring margins; not distinct

b. Pores with tendency toward radial arrangement otherwise
well distributed, Largest rays 3 cells wide. Spiral thicken-
ings I.u'!\ing T IO e

4 4. Fibers thin-walled; with very numerous coarse seprations,
With fairly numerous small pore clusters and rangential pairs,
_ Apbelandra,
b. Fibers thick-walled to moderately so; seprations few or lack-
ing. Pore clusters and tangential pairs very few or lacking.
_ Pachystachys.
5 a. Rays having numerous procumbent cells forming distinet
strata. Pores barely visible without lens (lower medium-
sized); clusters and tangential pairs lacking or rare (Fig. 3)
ML b Bravaisia.
ays without dehnite str: - i
s weichon .\-t\-l'lllm .srf‘.;r_a of procumbent and upright cells.
mostly small, rarely distnet without lens; commonly

with somie small clusters and tanpential pairs
6 i ;!,'i\;” m:.;s.nlnw.u cells imcrmi_nglcd with square or Wlth I?DS; Plth ﬂeck.s co-mmon 11 SOME Species. C? stal H‘rai]ds
ht cells; up to 100 or more cells high.................Trichantbera sometimes present in diffuse parenchyma. Wood fibers with

rather thin to rather thick walls; sometimes filled with starch
in sapwood; pits small, fairly numerous, bordered. Ripple
marks and gum ducts absent.

The heartwood of Boxelder, Acer negundo L. (=Ne-
gundo aceroides Moench), is {tllow or light yellowish
brown; sapwood yellowish or y lowish white. Odorless and
tasteless. Luster mostly rather low. Density rather low, occa-
sionally medium, commonly less than other Maples; texture
rather fine; grain straight; easy to work; rather weak; not
resistant to decay. :

Growth rings present. Pores small (65 to go), sometimes
with tendency to ring-porous caused by single row of
solitary early wood pores (Fig. 16), solitary and in short
radial “multiples. Vessels with simple perforations; spiral
thickenings present; intervascular pitting rather fine (6 to
71); gum plates common. Rays 1 to 3 or 4 cells_w:de; up to
30, occasionally 5o, cells high; homogeneous; pits to vessels

b. Ravs composed al '
composed alm ntirely i
] £ nost entirely of square and upright cells;
ersnssmsenssssssaistissrnrss SATIC HOSIAL

Ip to go0-60 cells .I‘IlQE‘J___

ACERAGEAE

Acer. The vari i
e ,Ij-i[‘t.\ \Il:i“-“h_-HPCC]CS‘Uf Maple include several
(R e 1.“?1';_ ?l:..\‘_u species of small trees or shrubs.
S :“M.[m”.cu m. i.llll'nltlll'(.‘. i_]unring, veneers, turned
S e xlmr; -l\lf}h_!)‘ccm!t,\' articles. The denser woods
e -igtl\\"l&lt a hard smooth surface or resist-
N ke 1 Lls.:r.cd_. Much of the softer wood is used
The r't.llr:\?in;_r:ti.r:::':;c? " i |
Acer negundo 1., [-Icarit)\\l-':]al:‘niﬂpwi'}alllc-ml 1;“ i'l” hpCCiCS N
brown, or light reddish [}rn\\.-n-l ,”““.n' |Ight grccnish‘
YWh; sapwood gray or whitish,

rather wide. € .
. Odorless and tasteless. Luster medium to high
'\,'; Sp. o ig

‘If::zmlu; ii%hr to hard and heay r. (air-dry) :
: :; ] i ; ; 2 Bl = l"' 0, .
) 44 Ibs. per cu. ft.; texture nft-:diur‘;3 tt:J) (31712:
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). Rays of same color as background on rad
surface. Parenchyma very sparingly paratracheal. Fibe
rather thin-walled with fairly numerous small bordered pits
Ripple marks and gum ducts absent. E
~ The woods of the more important Maples can be divided
nto two groups on the basis of their anatomv and utili
Hard Maple or Rock Maple includes the woods of Suga
.\_l:zplc (Acer saccharam Marsh.=Acer mc(rf.nn‘ophonm
Koch) and Black Maple (Acer nigrum Michx.f.), The Sof
_\...1.1}111.' group includes the Red .-\I;lp]C (Acer rubrum
Silver Maple (Acer saccharimmn 1..), Bigleaf Maple (4 :
macrophylium Pursh.), and Boxelder (Acer negundo 1..).

very small (4p

KEY TO IMPORTANT SPECIES

t a. Larger rays \I.,id-.'r than pores; uniseriare rays numerous (Fig
2). Wood hard and t.nrl_\' heavy (sp. ‘i{r‘ 057 to 0.64)
th rings very disunct (Fig 14). 3 g
Acer saccharion and A. rniert
s or narrower than pores (Fig 15);
e : . *
nsity low or medium’ (sp, gr. 0.47 tO
s somewhar indistinet,.... 3
da pwood pinkish.
ey ores mostly lower medium-sized
~wrystal strands common in diffuse parenchyma
Acer macrophylluomn,
h, sapwood whitish.
5 to gow), Cryseal

distnctive reddish brown, sa
€ rays '.'(-:'_\ Few,

brown  or yellowis
ner tew, Pores small (4

times with pink
> ras background
rng-porous tendeney
deer negundo:
greenish or grayish cast,
. uil.]l surface, Pith flecks
Aeer rubrion and A, sacebarinign

y _\.:'I.!.. s 4 | w
yeuow or vellowish brown SOme
LHEUS sta {re ¥ ; o

gus stain streaks, Rays of same colo
SUrtace. Sometimes

Pith flecks rare. caeh

* brown, often with
background on r

I présent (1 1, 17)

i _-\m-\ruc,.-mP.-\t;l'm-'
Achatocar I -
oo ooarpus,. The: Mojin: are ism

*rom southwestern :
‘ al America to |
S are lirtle ysed

all trees or shrubs
t'hmugh Mexi
Argentina, Thei

: United Srares
araguay and
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- Wood gray, ashy yellow, or brownish gray. Luster rather
low. Taste definitely sweet in well developed heartwood,
odor lacking or not distinctive. Hard, moderatcly heavy,
mostly tough and strong; texture fine; grain somewhat roey.

Growth rings indistinct or absent. Pores small (largest 70
to gop) invisible without lens, numerous, mostly in pairs,
thick-walled, rounded, well distributed (Figs. 6 and 7).
Vessels with simple perforations, without spirals; pits minute
(31). Rays fine, near limit of vision on cross-section, fairly
distinct on radial; mostly 1 to 3 (4) cells wide; up to 30 cells
high, occasionally fused; heterogencous; pits to vessels
minute (3un). Wood parenchyma sparingly paratracheal,
occasionally slightly confluent. Wood fibers with very small
bordered pits; sometimes septate. Ripple marks and gum

ducts absent.
AEXTOXICACEAE

Aextoxicon. The only species in this family is the
Olivillo (A. punctatum Ruiz & Pavon), a medium-sized
Chilean tree. The wood is in considerable local demand for
general construction and cooperage.

Heartwood pale brown, with a reddish hue; merging
gradually into somewhat lighter-colored sapwood. Not
highly lustrous, Has the general consistency and appearance
of Réd Gum (Liquidambar). Of medium density and weight,
tough and strong; of fine and uniform texture; grain fairly
straight; easy to work, finishes very smoothly; rather durable.

Growth rings present but indistinet. Pores very small, (40
to 64u), angular, scarcely distinct with the lens; sometimes
decreasing in size toward late wood; very numerous, crowd-
ed, well distributed without definite pattern (Fig. 8). Vessels
with scalariform perforation plates having many narrow and

closely spaced bars; without spiral thickenings; pitting finely
scalariform (Fig. 11). Rays very numcrous, inCoNspicuous;
1 to 4 cells wide and mostly less than 3o cells high; decidedly
heterogeneous, the uniseriates with all cells upright or square,
the others with procumbent body cells an few to several
marginal rows of large cells; scattered rhombohedral crystals




S
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present, usually in enlarged cells (Fig. 9); _p:ts.t(} v; |
small, rounded to narrow-elongated _:tnd in  scalarifo

arrangement, mostly in square or upright L"F‘.“S (I"!g. 1
Wood parenchyma finely reticulate, barely visible \thh le
Wood fibers with rather thick walls and numerous la
bordered pits. Ripple marks and gum ducts absent.

Exvreanation or FiGURES

No. 1. Aphelandra superba Lindau (Yale 32008). Cr

ection showing pore arrangement, A section of the pith is
nciuded mn the lower portion. W 10,
No. z. B one Robrii (Vahl) Nees (Yale 16434). Cn

%20, : g . e
No. 7. Bra gerrima (Spreng.) Standl, (Yale 3964).
Cross section showint relative pore sizes and pore arrange
No. 4. Beloperone Robrii (Vahl) Nees (Yale 16434). Ves=
showing typical intervascular pitring. Tang‘-,
No = Br vaisia  nd gerrima | Hi”-cng‘ ) -qtﬂndl. (Ya_le‘
622). Wood paren hy Ma-vessel pitting .«Im\\-ing various | !
apes typical of this and ray-vessel pitting. Rad. ‘I'.-.
50 \ M
N2 A i J 3 §
% i praccox Gris, (Yale 1680), Cross Setl )
\ Pore arrangement and fine rays, 20,
i lebata .: 774 E__.__-._Ir,_lg_;_,“ ]l \\]h !Y'.!I(' ‘{4?90)‘
ng lack of definite growth rings, some~"
5 section ool punctatum Ruiz & Pay, (Yale'3ouil
. 'OWINg numerous small, angular pores and
v us, e, gum-filled rays. ¥ 20. 7 |
-. ). A l'..-f-.-..--,r,-; punctatum Ruiz & Pay. (Yale 39718
ik 5 01 = @ . 3 24 .
it A t[‘ nmon in -.[[1.!.i!.L 01 uimglxr ray cells; red=
N Indant, Rad, S€Ct, “eno.
s [... . ]\-.-._'(‘H.;. {".?I'-"-'\f--'_?,f”}ff I{“i? ‘\ Pll\'. {\.:[]e ‘;7?[)._
52 " 95 N0, 9, Scalariform ray-vessel ]'lilling. Rad. sect,
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No. 11. Aextoxicon punctatum Ruiz & Pav. (Yale 3771).
Scalariform intervascular pitting and closely spaced rays are
shown. Red gum abundant in procumbent cells. Tang. sect.
% 200.

No. 12. Acer saccharum Marsh. Showing frequency of
uniseriate rays; medium-sized, alternate intervascular pitting.
Tang. sect. X 100,

No. 13. Acer nigrum F. A. Michx. (Yale 11444). Spiral
thickenings and simple perforation rim in vessel (right side).
Ray-vessel pitting (lower right). Parts of two crystal strands
(left). Rad. sect. X s00.

No. 14. Acer saccharum Marsh. Cross section showing
relative ray and pore sizes. X 20.

No. 15. Acer macrophyllum Pursh. (Yale 40002). Cross
section showing pore and ray sizes; distinct growth ring
demarcation, X< 20.

No. 16. Acer negundo L. (Yale 26857). Cross section
showing relative pore and ray sizes, X(20.

No. 17. Acer rubrum L. Cross section showing pore and
ray sizes. Pith fleck in upper right corner. ) 20.

INTERNATIONAL ASSOCIATION OF WOOD
ANATOMISTS

A notice calling for nominations to the Council was posted
to members on 20th February 1946. Any member who has
not received this notice is requested to send his present
address to;—

Dr. L. Chalk

Secretary- ['reasurer
Imperial Forestry Institute
Oxford, England.




TROPICAL WOO0DS

SPECIMENS DESIRED

Mr. Maynard F. Moseley, Jr., of r.hc‘ l.)_epartment_;
Botany. University of [llinois, Urbana, I!ll[1()l?, W_ould_.
to obtain material of all species of Casuarina. Specumens:
the anatomical investigation of the mature xylem, b
3 and young floral b

voune Stems, I‘:Hl[.il regions, I'OOTLS

would be appreciated.

LITERATURE

A manual of southwestern desert trees and shrub
By Lymanx Benson and RoperT A. Darrow. Univ. Ati

(Tueson) 15: 2: April 1944. Pp. 411; 115 plag

CURREN'

work is intended to constitute a semipop'_
' '.I..!{‘;Ii;'.] for identification of trees and shrub!
ng in the deserts of the southwestern United Sta
the intentional aid of man. They include all¥8
plants, and only the ‘bushy’ I\'IIL.’.‘:’: which are mot

: II = nsinonal lll'«[‘.'-. cen shrubs and herbs, are excludeds
sy Ver, a few relatively small bushes of especial illtel'

: I\E-‘.-‘_ II"IL“] -E-:.I 'I'ill-ﬁj; in i_dcn_ti!.i_c:ltil'}r‘f of trees @
LR general interest, including thes
_"_"‘-' of species and their values to mam
|-‘iIllliil;:li‘I:L'll[lkTS ]{Effli\\t {5 .i.n 'H:dt‘l‘ t.hat th
each plant or Lil'n;| “Llf :]Jll.llhl.'.lﬂ.dil'tg dmgno__
in order 1Uyll':u"ll]:ir-1:|gi-i”.“\\ N h ]l
e . -tlitate recognition of famili
\1 1"_\].1“”1”“1'] determination of the nam
of keys nd dsiprions given i s
be ]‘}L(\['r(';‘l‘\l-[‘ 1};‘““' method, icis h[lped t
l“t)i{-inub.-]:.t't by merely consulting
or Indian J!. '-H_ f\l};'_lluicx well-establisk
tVpes i.!\L'|H11L'l.‘ -‘ : v L ﬂf'l[‘i:iti{: o1 VCgC
known locally g5 ‘,I_‘_' .‘~1rg the creosote-bush  (sometimé
7 % beasewood) desert and the desert grass

:".'!i.l;{

L CTCAlE]

Crs 0f
C laroer tvn
TEET Ty p
NA Spec
se

iy s may
HUSITations or Itl\
i nglish, Spanish,
tional
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land; and the geographical limits may be summed up roughly
.5 from Palm Springs, California, to El Paso, Texas.”—From
g[ﬁf_‘l(}.",}' -‘D.“f.'fdﬁt’. _

The book is well organized and arranged, printed on
excellent paper, copiously and beautifully illustrated. Con-
cise descriptions and keys to the species are well designed
for use in identification. The illustrations, a notable feature
of the work, include distribution maps, drawings of selected
parts, and many superb photographs (some in color) of the
plants in their habitat.

Louisiana trees and shrubs. By Crair A.Brows. Louisiana
Forestry Commission (Baton Rouge) Bul. No. 1; August
1045. Pp. 2625 147 figs. '

“All of the major forest trees known to occur in the State
are included in this publication, along with a number of
woody plants of lesser importance. The more common small
trees and shrubs are included beeause of their importance as
soil binders, and food for birds and because of their orna-
mental possibilities. Inasmuch as they are a component part
of the forests, the question of their identity is of importance
to foresters, botanists, nature lovers, and to people who
casually come in contact with them. .

“Mast of the vines and half-shrubs have been omitted. A
number of introduced speeies have been included because
of public interest in them, or because they have escaped from
cultivation or show a tendency to €scape. . n

“The descriptions are brief, as non-technical as 1s poss:hl'e
to make them without rendering them -va.luelcss. The maxi-
mum or average sizes have not been given for the ;I_.clfs
because they mean little nowadays when the majority 0 e
original timbers has been cut. The following siz¢ %i'oups
have been rccngnizcd: small trees, those under 6 {nches i
diameter; medium-sized £rees, those from 6 to 10/17¢ sy

1 ' in diameter.
diameter; and large trees, those over 10 inches

; s . author
All illustrations are original and Were raken by the

unless acknowledged."—-Fﬂ'aw authar’s preface.
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American species of Ameiam'bier.?B__v %lkz(mg: lr}]rb
Joxgs. lllinois Biol. .Hnun_?r.-rpi.as (L;:l}]}:: inois, Urba
S0 2: 1046, Pp. 126; 23 plates; g Iaps. s
ﬁ{;m,ia;:-t’(:;l l;_\ a gcnu: 1}:I' shrubs and small trees l?elo
ing to the sub-family Pomoideae ot the R_usaccac. all.d incly
ing not more than two dozen species .\\'Idd-\' distrlbuted__
North America, Europe, northern Africa, and eastern Al

Some kinds are highly ornamental and are pl;‘il‘lted for

<howy earlyv white Howers, as W ell as m,‘(.‘;l&innu”}' fOI‘ t
more or less edible fruits, Only the American Speciesss
included in this paper. Their number is eighteen, Two othe
ormerly included in Amelanchier, inhabiting Guatemal
lexico (and southern Texas), have been transferreds
genus Malacomeles, and are treated in another paper.
'. igin of the generic name Awelanchier I8
definitely known, but probably it has been derived froms

Provencal name of the !"!.';i'llia';:':.'l Amelanchier ovalis Me
American amelanchiers are known by the comme
eberry, sarviceberry, sarvis, maycherty, june=
blow, shadbush. .wl'-..ldiufi'l'_\'. shndhlussmh, shad
lwood, sugar pear, wild pear, lancewood, HOXS
lian medlar, 'i‘r:'-'-].lL'i'l'_\. snowy mespilus, saska="

LIPS SOME orhe

ners. These vernacular names are
Ty, because of the Hil]li;ﬂl‘it}f Of\i .

llows: servicebe

t to that of the |

L) Crare o oh¢ BUTOpean service tree (Sorbus torminalis
certain soent. o coerty because the berry-like frtiitSu
( _i\".__i_,_:ti“ I June; in the eastern part of

name } i}
: names r!l'.i'.',!,aln\‘.'_
vET, and shadwood

loom when

.\h;lL”lCi‘l'_\'. shadblosse
are used for certain species t
shad begin to ascend

boxwood

i the streams, Lances
il 1ave been applied to other spec
Wood has been used for handles for !
stoon: el T 1 handles for tools. T
Amelanchi ,-'-;I;'-L-l l.r;‘ western Canada for the fruits o
WRET Wi ofta 1 - E
ETOW, originated wig} I.:h”'.‘m\l the bushes on which th
R I"l_"“:'_““'ﬂ' Indians, who used
Was composed of dried = ]1|'!c pemmican of the Indi
to which w; o ont pulvenzed deer or buffal
2 as | suttalo m
| saskatoon berries, the mixture thef

Wi ,Lj

Decause

name s

i. - .
tr IS eithe
LTUITS either fresh

1 or dried,

adde
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peing stirred into boiling fat, and when cooled molded into
cakes. Explorers and prospectors fo_ur}d the fruits a welcome
addition to their food supply, and it is recorded that the
fruit of A. alnifolia was used by the members of the Lewis
& Clark Expedition when they ran short of other food. The
foliage of some of the western species is a palatable forage
for «jmzing animals. Some of the eastern species make a satis-
f actory stock on which to graft the pear and quince.”—From
author’s introduction. .

This monograph of the genus recognizes zo species and
rwo varieties. Keys and distribution maps are included.

Journal of the Arnold Arboretum ( Jamaica Plain, Mass.)
27: 1 & 2: 1-252; January, April 1946.

CONTENTS

Phytogeographic studies in the Athabaska-Great Slave Lake
region, 11 (pp. 1-85; 5 plates; 6 text-figs.), by Huea M. Rave.

Studies of South American plants, XI. Noteworthy s%ales 1(:':;f
Hippocrateaceae and -Vacciniaceae (pp. B6-120; 4 text-figs.), by
A. C. SmITH.

The Australian species of Antirbea, and a new name for a
Cuban species (pp. 121-122; 1 plate), by C. T, Wune.

A revision of the Peruvian sPecies of Monnina (pp. 123-168; 10
plates), by RamoN FERREYRA.

) : : 74), by

Notes on some cultivated trees and shrubs, I (pp. 169-174), b)

Avrrep REHDER.

el T A.
A taxonomic review of Eupielea (pp. 175-1855 1 TeXE fig.), by
C. Smirn.

St bodendron
J\-lorpholngy of Eupr.elea and compag.s?an;!;: dl;ﬂ{;r Sy

(pp. 186-192; 4 plates), by (CHARLOTTE .' LA
Plantae Papuanae Archboldianae, XVII (pp. 193-233), by £ L

Mermite and L. M. PERRY.
A% . . a ﬂh!e“ su.
Saccharum yobustum and other wild relatives of "N gar

canes (Pp_ 234.‘.:52; 3 P‘atcs)' by cm O. G“S’-"
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n Eastern North America. By M

Notes on Betula i y
FernaLp. Rhodora 47: 5623 303-3205 13 plates; Octol

1045,

A ):J:.inu!m- of the problems of nomenclature and iden:
cation that have long existed within this genus are disp__o"
of in the manner that characterizes the author’s authoritag
work. A key to the Series Albae and excellent plates :
included. The article is to be continued.

Eastern North American representatives of Alxn
.Fxf"an,u.r.}'._\- M. L. Fernatn, Rbodora 47: 563: 333-361%
plates; November 1943. s i
I‘i':lt- name of Swamp Alder is changed from Alnus ined

to Alnus rugosa (Du Roi) Spreng. The various forms'é

varieties are cited. Excellent plmtugr;]phic plarcs are

cluded.

."\[_:.,’Iirlgi; plantas notables de Tepoztlan, Mor. By

.\'\ WIREZ CANTU. A7, Inst. Biol. Mexico (Chap
pec, Mexico, D.F.) 16; 2: 3533575 1045 A

i) k {)le.l.(‘i-!_.l 3 . A N [y : b ]

rerenae sp. nov. 1s described. The collection

genera is noted 4

s of several other
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United States for structural purposes, nor can the Ceqtml
American woods be used to best advantage. The m_lxed
sands and the transportation of Iuml?er or logs from the
forest present Q|ﬂ1c11lt problems. Until these Problems are
colved and until more adequate data are available on the
roperties of the various woods, the use of Central American
woods for structural purposes will be confined largely to
localities near the forests, to the more readily available
stands, and to the woods whose properties are best known.”

"Speciﬁc gravity and modulus of rupture values for a
qumber of Central American woods are shown in Table 1.
The specimens on which the specific gravity values for
species in Table 1 numbered 1, 4, 5, 9; 10, 11, 15, 16, and 19
are based were obtained from San Isidro del General, Costa
Rica; those for species numbered, 3, 8, 21 from El Volcan,
Panama, and the specimens of species No. 25 were obtained
36 kilometers south of Cartago, Costa Rica. The values for
the remaining species in Table 1 are based on specimens from
various sawmills in Costa Rica. The modulus of rupture
values were obtained from specimens 1 by 1 by 15 in. tested
Over a 12-in. span on a homemade machine. The values have
relative significance only and are not comparable with the
results of standard tests made elsewhere.”

No. 86
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TaBLE 1

Dereraix ' or 125
ETER; vs OF Spectric GRAVITY AND BENDING STRENGTH OF 25
‘mN;n?cm or Centrar Asericay Woobs

Specific

vity, '
iganscdrgn Modulus 'r
Z weight of
‘g when rupture
5 Specics oven-dry when
= and green
: volume
-5 when
:§' green b/
Lb. per sq. in.
1 Alasin (Ormosia toledoana)®.................. 0.45 0,750 \
2 Amarllon ( Terminalia amazonia).......... 050
3 Bambito colorado (Ocotea cuneata)*.... 043
4 Bolador (Persea Austin-Smithii)........... 0.50 11,300 )
5 Campona (Laplacea senriserratal............ o.48 10,350 .
03 BTN T T SR S 0.38 )
7 Cedro macho (2).., 0.50
8 Cenizo (Chactoptelea mexicana).......... o6
9 Chancho blanco (Goethalsia meiantha) 0:57 11,300 I
10 Colorado (Nectandra concinna)... . 072 13,350
11 Comenegro (Hieronyma oblonga,...... o33 :}.-;'so
12 Cl'ismba% FAME S irietspsmpart st s, | NOLE
13 Fruta Dorada (Virola Koschbnyij............ 0.39
14 Guayacin (Sweetia panamensis).... 0.80
15 lra chiricana ( l-'ama_:rm Barbourii),, 062 13,800
16 Ira rosa FLar:mreacJ._.\..._.....,......,,........._..,, 0.34 6,340
17 Laurel (Cordia alliodora). . 0.34 i
18 Magnolia (Vochysia SPdeiiisiimnane. 0,36
19 Marii (Calophyllum brasiliense)........... 045 780
20 Pilén or Zapatero (Hieronyma : &
alehorneoides) s, 0.0
21 Pizarra (Persea pallida)®...... : 0-5
22 Pochote ( Bombacopsis Fendler:). 043
cey LT T N R ey i g
24 Quizarra ..., R s d
25 Roble (Oak) {Quercus copeyensis). ... n:;:
*Probable species : i s
Brion pecies. Information was wsufficient for accurage identifi-
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Maytenus, Microt
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included in the introductory chapters. The flora of Guate-~
mala, as here considered, includes that of British Honduras,
which is continuous with that of the departments of Petén:
and lzabel. There is no reason to suppose that in British
Honduras there exists more than a handful of species that
will not be found eventually in Guatemala.”—Author's
mtroduction. I
The concise descriptions, keys, and norations are ty‘pit’:&l}l 4
of the senior author’s excellent T'rees and Shrubs of Mexico.
T'he lucid commentary that is interspersed adds much inter-
esting information, largely gleaned from skilled field
observations.

Riqueza forestal Dominicana. Tomo II. By Jost Schrg-
FiNo. Pub. by Sec. Estado de Agri. v Riego (Ciudad
F'rujillo, Dom. Rep.). Pp. 230; ill.; 1945.

T'his is the second of the three volumes which will de-
scribe the trees of the Dominican chulllic, (See ’I'-ropir:ai"
Woods 84: 26 for review of Tomo 1.) The organization and
content are similar to Tomo I. The volume is copiously

illustrated with generally very poor photograph reproduc-
tions. T

Studies in the Sapotaceae—V. The South American
s}ﬁ(;:::u_a ;:rfj((11:{3;1/1!:11’!:::: By _‘\.I{'I'l‘l ur Cronouist. Bul.
g y Bot. C 3t 3t 286-311; May 1946.
In continuation of my studies on the American Sapota-
u:-:u.; n.lnflu.' the auspices of the Chicle I)c\-'t:lupmc'nr Com-
nized, rtwo of which '-I.I'L' Im.n\\ i : }PCUC-" e el
SR n to me only from the original
descriptions. Three new species are described. The species
are, in '5“”_”"!' \‘\'L'“ marked and .\,h:ll'pl\-’ dcﬁn'ed ‘lm'il wiltl‘l
the exception of C. margination, do not show «1;1 u;l sual
amount of intraspecific variability. The nlll‘I]l}EI"{f .“5‘_‘3‘
\Fl” !\m.r\\ n from only one or a very few collecti ] }PCCI'?!'
that others remain to be discovered.” N

[l SN
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Caldasia. Boletin del Iustituto de Ciencias Naturales de la
Universidad Nacional de Colommbia (Bogota), 3: 15: 421~
474; December 1945,

Contents (Botanical)

Estudios sobre plantas Andinas, VI (pp. 421-437; 4 figs.), by Jost
CUATRECASAS,

Plantae Austro-Americanae, IV (pp. 439-4445 1 fig.), by Rictarp
[vANS SCHULTES.

Revaluacion de Philodendron hederaceum Schote (1829) como
transferencia de Arum hederaceum Jacq. (pp. 445-452; 1 fig),
by ArmaNDO DUGAND.

Plantae Austro-Americanae III. By Ricuarp Evans
ScuuLres. Bot, Mus. Leaflets (Harvard, Cambridge), 12:
4: 117-132; 8 plates; January 1946. _

“A number of recently made collections, chiefly from
castern Colombia, represent hitherto undescribed concepts
or range extensions. It appears advisable to present the fol-
lowing notes on the significance of these collections as a
contribution to our rapidly growing understanding of the
flora of the northwesternmost reaches of the Amazonian
system.”

Included are accounts of Septotheca Tessmanuii Ulbrich,
Hewea viridis Huber var. toxicodendroides R. E. Schultes &
E. L. Vinton, Sapium Cuatrecasasii Croizat, Mayna inte-
grifolia (Kuhlm.) R. E. Schultes comb. nov., Mayna longi-
folia Poeppig var. phasnatocarpa R. E. Schultes var. noy.,
and Castille Ulei Warb. forma lecithogalacta R. E. Schultes
forma nov.

Vocabulario de terminos vulgares en historia natural
Colombiana. By Hernviano Avorinar Maria. Aead. Col.
Cienc. Ex., Fis., & Nat. (Bogotd) 6: 22 & 23: 172-204; 2
plates; January-August 1945.

The dictionary of names has now reached 1959 entries,
listing names through “Centella.” The usage and scientific
equivalents are given for each name.




1

Sobre las quinas de los Estados Unidos de C
By Nicoras Osorio. Acad. Col. Cienc. Ex., Fis., €
(Bogot) 6: 22 & 23: 244-273; 13 plates; January.
T%‘LS quinine industry of Colombia is djt_?:_scnbdd- -

spect to the species supplying the bark, their abundance

value, the aslia'loid contents, methods of harvesting
processing, cultivation, export, etc. Three plates ir
show the various tvpes of bark.

Notas a la flora de Colombia, VIL By Jost Cuatr
Acad. Col. Cienc. Ex., Fis., & Nat. (Bogotd) 6: 22 &
274-299; § plates; January-August 1945. 1
Thirty-five species and four varieties are described as

to Cecropia (Moraceae).

Estudio preliminar del genero Hevea en Coloml
By Ricuarp Evans Scuuvtes, Acad. Col. Ciene. Ex., Fis
& Nat. (Bogota) 6: 22 & 23: 331-338; 2 plates; January.
August 1945. IR
A general description of the species of Hevea and their
occurrence in Colombia. A key to the species is included.

Un informe sobre las reciente colecciones de Rubiaceas
del Equador. By Wittiam Cantpeere Sreere, Flora o

(Quito, Ecuador) 5: 13 & 14: 85-113.

‘A translation into Spanish from Bul. Torrey Botanical .;
Club 72: 3: 295-311 by Prof. B. de Acosta Solis.

New or noteworthy Leguminosae of the Brazilian
Amazon. By A. Ducke. Boletim Téenico Inst. Agron. do
Norte No. 2; October 1944. Pp. 33. .
I'wenty-nine species and one variety are described as new.

Tlxc author’s intcresting field observations and analyses are
interspersed, T

No. 86

O geénero
DUCKE.
Janudtysis
The species 0Ol

Brazilian Amazon v

dealt with. 0
is described.

New forest trees
By Aporrro Duci
Norte No. 4;
Seventeen New sp

and Helicostylis (M

ticaceae); Sacoglot

Dendrobangia

Matisia (Bomba

(Combretaceae

Aptandropsis |

aniazonica Dug

1943. Pp. 67 |
“The Forest

to popularize the kno
ering trees of Brazil v
for decorative and
cdition of the album,
of the illustrati
and text conce
"By bringing
the subject, it 15
in the series as a
edge of orname
represent the r¢
decorative trees
known. It does,
the subject and forn
more comprehensive



38 TROPICAL WOODS No. 86

Esquisse de mes voyages au Brésil et Paraguay. By Aug-
vst pE Sat-Hivame, Chronica Botanica (Waltham,
Mass.) 10: 13 1946. Pp. 61; 4 figs. Price $2.00.

The introduction to Saint-Hilaire’s “Histoire des plantes
les plus remarquables du Brésil et du Paraguay™ (1824) is
printed verbatim. An introductory biographical sketch (pp.
s-21) by Anna E. Jenkins is included.

A revision of Hancornia (Apocynaceae). By Josepn
MonacuiNo. Lilloa (Tucuman, Arg.) 11: 1: 19-48; 1948,
“In this article an attempt is made to summarize all the

important taxonomic information concerning the spccics and

varieties of Hancornia, whereas all outstanding non-taxono-
mic references are at least included in the bibliography. The
history and synonymy are complete, and all the names deal-
ing with the genus are accounted for. The monospecific
status of Hancornia is accepted; although no final dispnsitinn
of the subspecific elements is advanced, the case for varietal
treatment in the species is presented in full.”"—Author’s con=

Ypectis.

The wood of Ambelania laxa Muell. Arg. By Irma E.
Wegrer. Lilloa 11: :
graphs); 1945.

“Although Bentham reported in 1841 that on the Rio

Neg ro the ‘\\um! of Ambelania laxa (Tabernaemontana laxa

A. DC.) “from its excessive lightness, is used for various

purposes instead of cork, apparently no value has been

attached to the wood of i}lih.g't'l]llfx in recent years. How-

in view of the present demands of the refrigerator,
radio, and aviation industries for light-weight woods, and
consequent interest in Balsa {'():?i?:'ﬁﬁh'f) Lsul:stitutc&. the
possible future imiportance of the wood of Ambelania should

:_;ut be rilhf'L':_'_’_.H'liL'L]. Record and Hess report its weight as ¢

Ibs. per cu. ft. I'he woods of several species of the related

genus Alstonia of Asia, Africa, and the Pacific Islands are

among the lightest now known.

t: 49-54; 2 plates (11 photomicro-

ever,
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“The exeecdingly light-weight wood of Ambelania laxa is
unusually soft, and in common With-many other light-weight
woods it is nearly colorless, being whitish streaked with
pale gray. It is rather lustrous, without distinctive taste or
odor, and like the wood of Alstonia spathulata Bl. is velyety
to the touch. It also resembles Alstonia wood in having
homogeneous rather than laminated structure and widel
scattered radial canals readily visible to the naked eye, It is
diffuse-porous, with barely visible growth rings from o.5
to 2 mm. wide marked by very narrow bands of slightly
cmaller tracheids. The pores are indistinct without a lens
and inconspicuous with it because all of the “fqod elements
are very thin-walled and the tracheids comprising the bulk
of the wood are of about the same diameter as the pores.
The rays are straight and, to the unaided eye, readily visible
on radial, barely visible on transverse, and invisible on tan-
gential sections. Wood parench._ma-ls;-wsiblc with a hand
Jens on cross sections as very fine and closely spaced tan-
gential lines.”

Contributions to the flora of éxfm*“ﬂpi‘fﬂ:--sbmh Am;r 5
ica. VII. By Harorp N. MorpeNkEe. Lilloa 11z 2: 189-
250; 1045- 1 IR ST R
'l';xis article is a continuation of a series published in this

journal,

v vl L . interi, By Lucas A.
Estudio xilolégico del Drimys Wmf:"%adﬂ Direc-

Torrorerer. Pub. Tee. No. z,.le-l ALt B g plates.
cion Forestal (Buenos A‘Fﬂ-s)"- . 5;’8,11 . !’iuanasAu'es
(A reprint from Rey. Facultad Agron. y V&t & | th
11: 1; November 19a4.) | -« oharacterized by the
“The structure of the chgtylcdqn-s' Cagmc o

o heids. fibers, woody rays
presence of wood made up of tmcheldﬁ'aﬁbme'nt from that
and woody pa[‘e}]ch}"t‘ﬂﬁ, is noticeably = ‘,lﬂ spltec’f this,

presented by the wood of Drif"ﬂ_’.” Aora of the subantartic

this species of the dcndrolog‘l?ﬂl ﬂom & Group:

forests is situated systemic'au}? m tmsmsem ance with the
“It shows on the other hand a great ¥t it contains only

wood of the Conifers, since like them, -
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tracheids and woody rays; but these last a_xfe__juijn‘ X
multiseriates.”—Translation of author’s summary.
La disposicion estratificada de los elementos lei T.
el “ibira-ita” (Muellera Glaziovii). By Lucas
TorELLL Pub. Tec. No. 5, Min. de Agri. Nacrgﬂ_',_-,. ;
cion Forestal (Buenos Aires), 1045. Pp 4; 1 plate. (A
print from Darwiniama, Rev, Inst, Bor. Darwinion 7t 1 58
A description of the wood of Muellera Glaziovii :
Chod. & Hassl. is presented.

Plants of the Manua Islands. By T. G. Yuncker, Bernic
P. Bishop Muscum (Honolulu) Bul. 184; 73 ppss 1 .
1945.
“"The volcanic islands of Ofu, Olosega, and Tau are kno

collectively as Manua, now part of American (Eastern)

Samoa. They are situated between 169 and 170 degrees we:

longitude and 14 and 15 degrees south latitude and are abot

67 miles east of Pago Pago on the island of Tutuila, 1

containing about 14 square miles, is the largest and att: 18

an altitude of over goo meters. It is more or less dome shaped

with precipitous coasts on the northern and western side

Ofu and Olosega, only a few miles distant. are rugged and

picturesque and are separated from each other by a narrow

and shallow straic.” ;

“The original vegetation has now been exterminated to a8 .
large extent on the lowlands and lower hillsides to provide
for coconut and banana plantations. It still persists, however,
at the higher altitudes and in ravines and other areas to
rough for cultivation. The vegetation in these regions, espe~
cially on Tau, is exceedingly dense and travel off the trails
15 difficult.”

“The present list includes 37 species of mosses, 53 species
of preridophytes, o5 species of monocotyledons, and 236
species of dicotyledons, or a total of 421 sf:ecies. More care-
ful botanizing, particularly at high altitudes on Tau, will
probably bring to light several species hitherto overlooked.”

1 I
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Yane, Reprint £
Research Society
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Suitable species for dryand desert ar
waR. Indian Forester 72: 2: 64-73; February 19
A compiled list of 193 species of trees, shrubs, he
arasses useful in afforestation. Their applications and
of their products are given.

By Bavwant Sincu. Jour. Indian Bot. Soc, 243 3: 135

13 figs.; August 1943. AN

The anatomical structure of the stem, leaf and
described in detail. One drawing, one photograph
photomicrographs are appended.

Ficus tsjabela. By Mary F. Barrorr. Bul. Torrey
Club 73: 1: 86-90; January 1946. _
“The preceding study has collected and discussed

onyms listed by King and others, has differentiated F. s

from the type of F. lacor Ham. and from F. genie

Kurz, and has corrected some mistakes in determin

authorship, and spelling.”—From atthor’s summary.

The case of the vanishing Ficus racemosa. By Mary Fo
Barwerr. Bul. Torrey Bot. Club i 312-325;' May 1¢
“Evidence from descriptions of Atty-alu Rheede, the pro-

totype of Ficus racemosa L.: from dcscriptions and repo

of F. racemosa; from descriptions, herbarium g ecimens an
observation of living trees of F. glomerata: and from opini

expressed in literature as to these species proves that F.

glomerata Roxb. belongs to the species F. racemosa L=

From author's summary. -

Ficus altissima, By Mary F. Barrerr, Bul. Torrey Bbﬁ;
Club 721 42 395-398; July 1945. I

_ [he largest trees of Ficus bengalensis may have a crown
diameter of go to 180 meters and potential sécondary. ki

numbering up to 4350. ' i l.
“The main differences between two tall ‘banyans’ wjtzhr‘ y

somewhat similar leaves and figs are as follows, F, bengalem:} I|

[°Fy

No. 86
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Le rameau phylétique: Pinus, Pseudolarix, Ketelee |
By Y. vk Feret and H. Gaussex. Extrait du Bul. Soei 3
d'Histoire Naturelle de Toulouse T. 8o; 11 pp.; 2 figs,;
1945. (Travaux du Laborawoire Forestier de Toulouse ¥: §: '%l
1-113 1945.) )
The various evolutionary characters of the genera are

analyzed and tabulated. A new conception of the phylogeny:

of the Abierineae is proposed graphically. :
2

L'evolution paralléle des Taxodinées et des Abiétinées.
By Y. ve Ferrf, Exvrait du Bul. Société d’Histoire Natu-
relle de Toulouse 1. 78; 13 pp.;7 figs,; 1943, (Travaux dﬂ
Laboratoire Forestier de Toulouse 1: 3: 227 1-13, 1043.) [
Evolutionary characters are discussed and graphically pre=S

sented.

Une nouvelle espéce de Psemdolarix: P. Pourtets.
3v Y. oe Ferré. Extrait du Bul. Société & Histoire Natte)
relle de Toulouse T. 79: g pp. 3 figs.; 1944. (Travoux de
fl..I(IJ")’r.lff}‘.‘l.:' Forestier de Toulouse 1: 3: 4 1-9; 1044.)

Lhe various characters of the new species, including =8
anatomical and morphological are analyzed.

Richesse en cendres et teneur en silice des bois tropicaux.
By A. Bessox. L'Agronomie T'ropicale (Nogent-sur-
Marne, France) 1: 1 & 2: 44-56; 2 figs.: 3 graphs; 1946.
['he amount of silica present in the wood and the ash is

determmed for numerous species.

“In the woods rich in silica, the silic
recognized on properly mounted preparations. Always
localized naturally in the parenchymatous tissues of the |
unmi._lhc_\' are distributed as follows: throughout ('(.'affl- '
attiensis, Dicorynia sp.); or only in the ray cells, in nearly
all the cells (Parinari sp. pl., Uapaca Sp- pl:) or (;nl in the
cells of the outermost rows (Pachylobus Sp. ‘pl ); oryunl in
the cells of the vertical parcnch}-'ma ('!)i;rcvff;);:a?rtbmysp.'

Dialivm sp. pL)."=Translation [rom author's sunnnary.

a particles are easi'ly

No. 86 TROPICAL WOODS 45

Les Lannea de I’ Afrique occidentale Fraugais.e. ‘ By A
AuBrEvILLE. L' Agronomie Tropicale 1: 3 & 42 125-137; 3
l.; 2 figs.; 1946. ; nik
“ic z\rar%ms ggecics of Lannea are d_cscnbcd, 1'llu.«_strat-ed.
and tabularly arranged. Specimens are cited and distribution

maps prcscntcd.

Les clés pour l'identification des bois et le systeme def
fiches perforées. By D. Nornano. L' Agrononne Tropi-
cale 1: 3 & 4: 162-172; § figs. ol Sy _ )
The perforated card system of classification and 1der_mﬁ-

cation of woods is discussed. The characters used are listed

with examples.

Foréts vierges et bois coloniaux. By Auvcuste CHEVALIER
and Dipier Normaxp. Pub. by Presses Universitaires de
France (Paris). 1946. Pp. 127.

“The exploitation of the colonial forests presents many
problems. We have been studying them for a long time. It
seemed to us that the time had come ro make a synthetic
exposé of the subject. We have described, in the first chapter
of this work, the principal aspects of the colonial forests
paying particular attention to the dense equatorial forest of
Africa which furnishes the principal woods exported to
Europe at the present time.” (Translation).

The problems are discussed in six chapters, including the
colonial forests and their silviculture and characteristics,
cxploitation and utilization of the colonial woods,

Les Méliacees du Congo Belge. By P. Staxer, Bul. Jardin
Botanique de I'Etat (Brussels) 16: 2 & 3: 109-251; 13 figs.,
13 plates; December 1941,

A comprehensive treatment of the family as it oceurs in

Belgian Congo. Species of twelve genera are described in

detail. A key to the species is included with each genus.

_1 ]“ plates and figures include numerous derailed drawings;
two of the plates are colored. \
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Note sur le Xylia Ghesquierei Robyns. By 'W. Rosyxs..
Bul. Jardin Botanique de I'Etat (Brussels) 16: 2 & 3: 263~
258; 2 figs.;; December 1941, .
This is an expanded description based upon more comp]“ e

material than the original.

Contribution a I'étude du genre Afrormosia au Congo
Belge. By Jean Louis. Bul. Jardin Bot. de PEtat (Bms-
sels) 17: 1: 109-116; December 1943. i
An analysis of the genus and a listing of the species fo

in this region. o

Revision des Piperaceae du Congo Belge. By S. BALLE.,
Bul. Jardin Bot. de I'Etat (Brussels) 16: 4: 367-405; De=>
cember 1942.

The family (genera Peperonria and Piper), as it occurs mJ

Belgian (j(:n'r::n, is dealt with in derail.

Note sur les Ulmacées du Congo Belge. By Lucien
Haumax, Bul, Jardin Bot. de I'Etat (Iimsse]sj 16: 4: 407~

412; December 194a.

Sptlx'ic.» of Hoptelea, Celtis, Trema, and Chaetacime are B
noted. i

J‘tli{\l“nﬁ; Protea L. en Afrique tropicale, By Lucten

AUMAN. Bul. Jardin Bot. de I'Etat (Brusscis') 175 28 163;

176; December 1944.

Six - el Py \ .
i !.\ m." species of Protea are described. The species of the

genus are arranged in a dcxn'riptivc key. .

I.u?.!.m;m‘:'bm du Congo Belge. By S. Bavie. Bul Jardin

Not. di ‘{',‘f.-” r]il‘ll')‘\(_‘l"\} (55 e 4 . ALLE, ' b

Note arklio e wels) 173 22 225-244; Decembet o

Elev el I’“f'“"in-_iirr: a I'étude des Loranthoidées d‘Afri?:ﬁ'

list of |n.m species and several varieties are described, A
t ol the species found in the Belgian Congo is included
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Essences forestiéres es bois du Congo: Afrormosta elata.
By Jean Louis and JosEPH Fouarce. Publ. Ilnst. Nat.
IEtude Agron. Congo Belge (Brussels) No. 2, 1943- Pp.
22; 6 plates. e
A ’monl::agmph of the species covering the .botamca] de-

scription, its position in the genus, Its ecological and geo-

graphical distribution, sizes, volumes per individual and _ﬁ)er

hectare, and other general descriptive infun_natmn. A detai t;d

description of the wood is included. The photographic

illustrations, including four photomicrographs and one color
plate of the wood, are superb.

Essences forestiétes et bois du Congo: Guarea Thom p-
soni. By Jean Louts and Josepi FORARGE. Pub. I'lnst. Nat.
PEtude Agron. Congo Belge (Brussels) No. 3, 1944. Pp.
38; 4 plates.

A monograph of the species very similar in treatment to
that of the preceding review.

Le quinquina. By E. H. ]J. Svorvers. Publ. Plnst. Nat.
I'Etude Agron. Congo Belge (Brussels) Série Tech. No.
24, 1939. Pp. 515 21 figs.

A study of Cinchona with respect to the establishment,
maintenance, and harvest of plantations.

Directives pour I'établissement d'une plantation
d’Hevea greffés au Congo Belge. By M. Ferran. Publ,
Plnst. Nat. PEtude Agron. Congo Belge (Brussels) Série
Fech. No. 25, 1941. Pp. 47; 13 figs.

Instructions are given for the selection of site, establish-

ment and management of the plantation, harvest and prepara-
tion of the rubber.

Additional notes on the Simaroubaceae. By Arruuw
Croxquist. Brittonia 5: 4: 469, 470; November 1045.
On the basis of additional material Castela erecta T
subsp. typica Cronquist, C. erecta Turp. subsp. texana uf?
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& G.) Cronquist, and 84 MTWP* SHOPe RS
(Hook.f.) Cronquist are proposed to replaced the
species. e g o
Pe.i\ revised arrangement of the family, inclu
Diomma, is included.
A revision of Ambelania, inclusive of Ne
(Apocynaceae). By Josern Monacuivo. Lloyd,
109-130; June 1945. ]
“In the preliminary study the two species desc
Neocowma are transferred to Ambelamia, resulti
new combination A, ternstroenacea and the new 1
Markgrafiana. A. Sagoti and A. tenuiflora are p}accd
synonymy under A. acida. Ambelania is regarded as con
ing the most heterogeneous specific elements in all the genera
of Carisseae in America, but nevertheless as displaying suffi-
cient unity and integration of its components to be
tained as a single comprehensive genus, A systematic
ment of the group is presented, with key, short descriptio
and bibliography."—Author’s SUnmnary. d

Pinus: a contribution of turpentine chemistry to den- |
drology and forest genetics. By N. T. Moy, Journ
For. (Washington, D. C.) 445 12 13-16; January 1946.

“Each pine species has its peculiar turpentine, the cliem;;;-'
(__‘dl cn[_ilp-'mrinﬂ of which is spcciﬁc. Ccrtain factors mt - "
fere with the specificity of the turpentines, but if these a:
taken into consideration knowledge of their chemical e
position is valuable in taxonomic and genetic studies.” =

he various chemical compounds in turpentine which

YErmit separatic of <necie AL e
pefmit scparation of species, or even some varieties, of Pins |
are discussed.

S
‘.

‘l.

A useful method for drying plant specimens in the ﬁélﬂé‘
By Cyrus Loxeworta Luspeil, Wrightia (Dallas,
Texas) 1: 2: 161-1625 2 figs.; April 1946. RN
I'he author describes the use of kerosene lanterns, 2 wood
supportng framework, and a canvas skirt with a d.l"a“’strmg'

Trochodes
BarLey. Journ.
plates; April 1
“The morpholg
Trochodendron
trends of phylogi
plants. Signif
suggestive -gf con
close genetic 1

On the taxonom
(Eucommia
Blumea 5: 1:
The results

strongly isolated
of Urticales. Ul
relation with Ex
melidaceae, none
hem),

arrangement. The 2

E. J. Brill, L

An anatomical
stem, leaf origins, p
drawings, '
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Wirneman. Acad. Royale de _
11755 1942 ity
The species of 32 genera are de—s;:rihed
emphasis upon the presence or absen?e
oils in the various plant organs. Na_t‘wc- names
Congo representatives are included. A sun
information is given in tabular form.

Observations sur les variations de la concentratig
latex in situ par Ja microméthode de la goutte ¢
By M. Farrano. [ust. Nat. PEtude Agron. Cong
(Brussels) Sér. Sci. No. 223 1941. Pp. 335 1 figy; 0
and diagrams, Price 12 fr. _
A new technique allows small amounts of latex (di
to be extracted from Hevea brasiliensis. By this meth

concentration of the latex in situ and under different inte
conditions are studied. ,:

The concentration of industrial latex is only 6o to ;
cent of that of latex in situ. The concentration of 1 1
5ir§1 does not change in trees \\:hnse foliagf: turns yeubll'if" _- _ the vast scop
being shed. Old trees contain more highly concentrat 1

latex than young ones, but considerable individual differences ' :[\:stil;lill{tll;vpﬂa&g

occur within a population. In older parts of the cortex an ticglarl - am -

ncrease of the yellow pigment in the latex was noticeds ai 3 essible
The concentration of latex varies considerably with the s

;nctml‘::h'rgit.‘:ll conditions, Portions of the cortex §

'y the crown of the tree have a concentration different ;

those which were exposed to the rays of the sun. On E{}le more sP S

sunny days, the latex becomes diluted during the mids 9 d ese Specitiiy

of the day, and during the night the concentration rises Sageron »_T

again. Generally darkness of the night, covered sky, cold that of formi el

fog lead to an increase in the concentration of latcif, while

heat and illumination seem to favor physiological acti

which reduce the concentration.—RoserT Brocu, Yale De
Botany. .




Classification of the structural elements of t
wood of dicotyledons, using decimal indices fo
fication and identification of wood species. I
Prerrrer and W. W. Varossieav. Reprint fro
51 3: 437-489: 1945- 3 _ Ay
“The literature gives various methods to co n ile -

versal scheme for the classification and identificatic

wood species. To arttain this object a new metho

given possessing various advantages over the metho

have been used so far. _

“The wood structure is subscquentl' descri

decimal indices. Each of five sections of features are

into four groups, and these again n subgmups,.wh; ;

been worked out by means of indices, In the treatment of

various features literature data are discussed.
“The classifications of wood species aims at obtai
grouping which, as far as possible, links up with the bot:

cal groupings -.1ccnr<iing to natural systems.

“On the grounds given in the introduction and the

cussion, the classification has been applicd to features v

can be perceived both with the unaided eye and a

lens. The desirability and the possibility of classifying mi

scopic features in a similar way are dealt with brie Y-

“On the classification scheme an identification metho
based employing loose cards. In this way, the number"
woods included can be extended at will. Drawbacks attae

ing to the loose-card methods, used so far, have be
obviated,

“Itis suggested that the decimal indexing of features should

be normahzed internationally.”—Authors’ sunnnary.

Chronica Botanica calender MCMXLV. Chronica B
anica Co. (Waltham, Mass.) 9: 2 and 3: 77-2505 20 plat
1945.

A collection of more than 40 papers or notes on botanica
or agricultural subjects. Reviews and notices are inclu

and a portfolio of

plates relating to Latin America are
appended. -

g I —— e
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ever, very few references in the literature to the physical
properties or to service tests of the wood pf _Iroko or
Chlorophara excelsa B. & H. For this reason it is thought
that the present case history may be of some interest.

Teak (Tectona grandis 1..) 1s recognized as the outstand-
ingly suitable spe{iies of wood for the decking of ships.t
Its excellent reputation for this use is due to its qualities of
high resistance to decay, extreme durability, low shrinkage
and swelling with chmiging moisture content, hardness and
good wear resistance, ability to stay in place without warp-
ing, the uniform smooth nature of the wear which occurs
under severe usage, and the relative freedom from checking,
splintering, and raised grain.

Large requirements for Teak in naval construction during
the recent war far exceeded the stock on hand. Consequently,
considerable effort was made by the Navy to find or d(:\-'ﬁldp
an acceptable substitute, Fc']g'é—g'l‘ain Douglas Fir was em-
ployed to a considerable extent, pm'ticul-.l}h‘ for the flight
dccks of aircraft carriers. A laminated u_m_apnsire dcc]ci?!ﬁ.
!mvmg a core of Redwood faced with laminated, resin-
impregnated, compressed Birch faces, was used to a limited
extent.

Alt““'“g th(; sc\l'c:ra] other materials proposed and tested as
a substitute tor ak was lrok it 1
5r;mt‘[“im(li:t'niil)tfd [liili\m\;:li :lii::z:')i!n:: r\“ "“m. e

: lled. § ¢ s tree of common occur-
rence in tropical Africa, and the weight, strength, and hard-
?;1&[1:]{(.,-5};:13\] 1:1‘0:'_1”11;1:'\2 I;::‘:;:sp]tf::l ‘Imi-'{ 1II."AIIIL‘ .r_rnmp-.n‘i.ann‘ with
best l{nrs\\'. "I' s l 5 l R, ; -m “.‘Mmr.u?- that' froko s t_hc

: n [eak substitute, and has described the properties
of Iroke as follows:
lll;ﬁlrtrcl:_l:ai:tfirlr:ﬁ‘];:i\gmm W 1Hc|b1lllgi‘\'(:.'f a striped ﬁgt__n‘c to
wood (12% mnisrurclj is about s m%‘ht o tr!m‘mr-d;-_\_,—
s bl ! i.r(;!.” !_ 41‘ [?It:‘un( s }I"-cr cubie foot.
teak; the :1"\'CI".1QL'I:‘5TF(:I‘I(II'}1 \'taiuleh._ nearly the same as that of

= ge | g alues of iroko are, however
the most part below those for teak |
of iroko is low—about 89/

for
j | f The shrinkage
i volume from the oreen to th

o o | g o the
oven-dry condition compared to about 16% for white oak
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In this respect, iroko compares favorably with teak which

1

has a volumetric shrinkage of about 7% . . .
In view of the above and similar information, it appea.red
likely that Iroko might perform satisfactorily as ship decking.
Following preliminary laboratory studies which gave
favorable results,? it was decided by the Navy Department’s
Bureau of Ships, which was directing and coordinating the

search for Teak substitutes, that service trials of Iroko should
be made. Acc.ordinglir, a shipment of 45,500 board fect of
n

Iroko was procured. In February, 1944, about 37,500 board
feet of this shipment was installed from starboard to port
on the main weather deck of the battleship USS Wisconsin,
at that time under construction at the Philadelphia Naval
Shipyard. As laid, the Iroko planks were 272 "x5"x14’ to 16’
and were surfaced on all sides. The rest of the deck was
Burma Teak.

As is customary in the construction of decks, the indi-
vidual pieces were fastened down by nuts and washers on
steel studs welded to the steel deck plates. The edges were
tapered to form a calking seam. The seams were calked
with one strand of cotton followed by two strands of oakum,
driven to % inch below the deck surface. The seams were
then filled (“payed” or “served”) with hot marine glue, a
bituminous composition, After the glue had cooled, the
excess was scraped off flush with the deck surface. The

 Iroko had been shipped from Africa in a partially air-dried

condition (“shipping dry”). At the time of installation it
had dried to a moisture content of 12 per cent. The Teak
employed for the remainder of the deck had been in storage
for several years and was thoroughly air-dried. The grain of
the Iroko approached flat-grain on about three-fourths of
the pieces, and edge-grain on the remainder.

By May, 1944, the Iroko had shrunk considerably, and, in
contrast with the Teak decking, the calking between the
Iroko planks was loose and the level of the marine glue had
dropped approximately %”. Some of the longer planks had
shrunk enough lengthwise to loosen the calking at the ends
or butts. In a few cases, warping had caused the ends of
the planks to be pulled away from the metal deck studs,
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TABLE 3
Per Cent DIRECTIONAL AND VOLUME SHRINKAGE
erom Grien 10 OVEN-DRY CoNDITION

Testing Acency (with refs.) SHRINKAGE (in %)

Longitudinal  Radial ~ Tangential Violume
Iroko
Cambridge University® 1.88% 4.08"
University aof Michigan® 8.1
Duke University® 0.2 3.4 477 :
uke U 3 2 44 477 8.49
N. Y. Naval Shipy ard? ?.:;“
Forest Products Labora-
tory, l'lﬂg'i;\m_i: 2.0 3.0¢
Philadelphia Naval Ship- -
yard 2.82 3.82 8.8
2.82 .82 3.
’II"‘.’:?!\'
Duke University s
o 5 8.15 6.36 55
USDA Forest Service® i : - } i« :\ [?.34
N‘.\ . Naval Shipyard { G : g
Philadelphia Naval Ship- i
yard o
2.15 3.07 7.2

tor .“lllill.! age 1. &) 4 I TO noscure
i : . . : Irom green I\,I
~onten - . ac Annh ] 1 . 's s 5
i cnt. I ]‘I.l'\ ngure was \-“ullltt L0 FIVE an LS“T]]'U{' L8] 'hL' \hlj I 4
: - It . n \'.'!I?

aAcrually given as 0.94%

from green to oven-dry condition

bActually given as 2. )

/ g IVen as 2.04%. Se

yg S 2.04%. See starement under the previous f :

4 tor shrinka oo
Ihis figure was doubled ro
green to oven-dry condition.

9The acrual figu

‘(}J.\L‘I'i 45 3.7 -r s T
3 ] I oe QT
l"': SR ‘1]_1“1 \ Q aven (h'\' L‘L’l[!lii:[jfi”
give ; i Tt Fooy - 2
5VE incstumate of the .‘?‘!HIT'I!\".!UL' flli]l'l

re given is 1.0% ft f

s T : give e tor shrinkage fr [
12% condition. See previous footnote SROI it
from small, clear specimens

T green to the
I'he above v & C
: above values were i
' I'his same refer values were obtained
ing shrinkage figures for ¢ » Sdme reterence® records the follow-
oy SRR or commercial-sized planks and "
tangential shrinkage from green to 10% mo; I} anks and boards: for
{ A s S 4 ; TR U O REe ; J
.lthm. .!p}ma\mm‘.ly 2:6.t0. 6.4% for green . congent, ‘1.3 1o 3.2%
3 i - 2 L L] } rencdmrys £
shrinkage, 1.2 to 1.9% (or 2.4 to 5 4% for wre oven-dry); for
eActually recorded as 1<% €or bt green to oven-dry)
AR :S_\ runl.duf as 1.5% for h}‘r:[’kilﬁl' R V.
B it. dee previous foornotes for ‘-""}’l'il‘l'ltiun green o 2
j_.%\.{ teak. This may explin the unusuall
gCiven as 1 Stg

radial

moisture

v high values,

r,{: . -..‘(.'k' ‘."CPI'JT\:IT[II' r :
VY statement lJl]t,!('T‘ }}rL\\-:““
I 10us

fill nore.
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and duration of stress, temperature and moisture conditions,
and size and shape of the piece, it may be asked, ‘why make
tests on clear woods?’

“Information for application to such uses may obviously
be obtained by testing actual structural members or finished
manufactured articles under such conditions as obtain in
service and with defects as found in such pieces. Some earlier
investigations by the Forest Service included tests of this
character. However, the results of such tests accurately
represent only the combination of variables existing in each
instance, are difficult to interpret with respect to the separate

effects of each variable, and cannot be applied to instances

in which a different combination exsits. Furthermore, the
combinations are so numerous that it is impossible to evaluate
them all by such tests, consequently, the limited usefulness
of the data was soon evident. The plan that has been largely
followed by the Forest Service has been to obtain data that
are more gencrall_y applicable by testing small clear specimens
taken from a specific part of the tree and of a standard size
and form according to standardized methods and supple-
menting the resulting basic data on each species by investiga-
tions in which the effects of the more important variables
are as far as possible separately studied and evaluated.”

However, with a species such as Iroko which has much
interlocking grain and which exhibits such a wide range of
variation,: 7 the laboratory test figures are open to serious
question as far as their representau’vc nature is concerned.
This fact was recognized in the New York Naval Shipyard
report, which concludes: *It is considered that the suit-
ability of Iroko lumber for use as a deck covering cannot
be déetermined by laboratory tests alone. The samples fur-
nished for the tests reported herein consisted of relatively
short lengths which may have been selected with consider-
able care. No information is at hand as to whether Iroko
lumber will consistently meet standards of soundness in long
lengths, i.e.,, whether [')Ianks cut from the log will tend to
contain more than permissible limits of knots, shakes, and
other defects.”




‘q

The Philadelphia Naval Shipyard’s stock pile of 1
consisting of the
.mined, and it Was discovered that there was
arion berween the nature of the grain and
tion of the I'flu'C& As shown b}-‘ Fig‘lII'CS 1 and 3, the

oh were twisted, bowed, badly checked, Plitﬁ

WS EXS

. consin reported to the Bureau of Ship

nsin were due to a high percentage of st

ome data on the effect of this interlockings

- sequent history (Jf (hiﬁ test iﬂstﬂllation ¥
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planks left over after the test

orain invariably had steep Cross-grain;
hich were in cmnpamtivcly good condito
straight-grain. (See Figures 2 and 4.) Ic
crefore, that the excessive shrinkage,
stenings. and twisting near butts on

the iroko.

e were obtained from laborato
ted cross-grained and selected strai
ups measuring 2"x2"x6". It was {0
picces were subject, on the avera
s per cent more shrinkage than were th

el

sting. In May, 1945, the commanding

o the Iroko -.a‘frc-r one year of seryice. !
* d ‘«-\_L"]\L longitudinal shrinkage, Wi
any of the butts had pulled loose froi

v praming how the el GRS
ved an excessive amount of chee
r-r}||li|.ll.l‘l.];-i!}-g were common. It was ¥
o shrinkage, the marine glue had
..:'.';-.EI_.I ;Um I between the wood and
ot had warped badly. It was estimate
e I‘j“l\'“ dccking'had alled away
s _:'I"":'_!‘ ﬁ:md, the Teak planks were in
ity pascicslar, The iSpE
authorization be given to repis

e cak as soon as possible. This 1
L afterward |

9.

il §
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Several factors may account for the unsatisfactory per-
formance of the Iroko. The excessive lengthwise shrinkage,
resulting in sufficient tension to spring the deck studs from
the weld and free the butt, was a?mast certainly due to the
steep Cross-grain present in a large proportion of the pieces.
This excessive cross-grain introduces a component of the
radial or tangential shrinkage into the lengthwise shortening,
'-w__ith the well recegnized result that the shrinkage is greater
than would occur in a straight—gramed piece. The second

factor contributing to the poor pcrfomlance of Iroko is its
more rapid absorption of water. This would indicate that
Iroko, though not swelling apprcciably more than Teak for
a given increase in moisture content, would absorb moisture
more rapidly under the suddenly changing moisture condi-
tions normal to a ship’s deck, and as a result could be ex-
pected to <well and shrink over a wider range. Finally, the
';t-'ough_ened, splintered_su-rfacc which develops in Iroko as a
result of wear is prdbably due in large part to the wavy and
interlocking grain.

In considering the general suitability of Iroko as a Teak
substitute it must be remembered that ship decking is prob-
ably the most exacting use to which a wood can be put. For
other uses where swelling will be less ob]ectionable, or in
which outdeor exposure is not involved and varnish would
be employed, it is quite Probablf. that Iroko would perform
satisfactorily. Its attractive figure, strength, hardness, and
reputed durability would make it a desirable species for
many such protecte_d uses.

It is recognized that the observations described herein are
incomplete and need extension, but it is felt that they do
suggest that although Iroko has several desirable features
(notably resistance to wear) which, at first examination,
make it appear like promising decking material, it is not an
ideal substitute for Teak decking, since it does have much
interlocking grain which leads to the defects already de-
scribed, especially in decking which is exposed to alternate
wetting and drying. One solution, of course, would be to
select only the straight-grained pieces. Unforunately, such
ideal timbers are apparc_ntly relatively rare in this spt’:ciof:s.2 T
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It appears, therefore, that the following judgment of I‘fol;pi _
penned by Howard™ has more t_han_ a lictle trgth in it: “The
name African teak is quite unjustifiable as it possesses no
resemblance to the true teak (Tectona grandis), even m
appearance, while in quality and texture it is totally dissimi-
lar, besides which, iroko, while not pmscssmg.those unique
qualities which render teak valuable ft‘JI'.hpCL'!:ll :wm:k, as
a distinctive quality of its own, sufficient to }ustrfy Its,
specific name.”

SUMMARY

1. Laboratory tests of shrinkage made on standard, clear

test samples of iroko vield results L'nn'lp'.ll‘n|>h‘ to those for
T'eak.

Iroko does not live up to this promise in actual prac= '
at least in such exposed structures as ship deckings
because of the large amount of interlocking and steep grain,
which leads cxcessive longitudinal shrinkage, twisting,

bowing, checking, etc

tice,

Descriprion oF FIGURES

Figure 1. Photograph of five Iroko timbers selected from
the stock pile to illustrate the various types of defects which
relnaad ind) { :
developed. Reading from top to bottom: A. bowed; B,

. , with side split; D, twisted
. with end mp‘.irs.

checked and with raised grain: C
; £

and crooked: and 1

1.'qj'f.-'[. 2. Photograph of four timbers with relatively
straight gramn and with few if any defects. '
_Figure 3. Photograph show ing a close-up view of the same
rnn?:u;« pictured in Figure 1. The excessively Steep Cross-
grain is shown particularly well in timbers A, B, and C. In
addition, B shows surface checls parallel to the orain ‘:ml
. has a side _\}1]11, parallel to the StECp Cross-grain. e gi

Figure 4. I’h..n.}_-_r.lp'|1 showing a L_';l}'-.L-nP view of the same
timbers pictured in Figure » N

i o . The absence of defects and the
relaty r|I'. 1 ".1.':!.11. I:{I'.-im are =‘.i-!L'\.‘\.(|I'I}1\'.
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IDENTIFICATION OF NEW WORLD TIMBERS
Part 11
By Roserr W, Hess

ANACARDIACEAL

A considerable number of the many species in this family
are of tree size, although frequently small, and often have
poisonous juices in the bark and leaves. The woods are non-
poisonous and generally of good quality. Many are attrac-
tivelv colored in various shades of red or olive, often varie-
gated or striped. Except for Astronium and Scbinopsis the
woods are little used, commonly because of the small sizes
available or the poisonous nature of the trees.

The woods of the genera are variable and often distinctive
in appearance. Woods reprcsenting various shades of brown
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are found in Anacardium, Astronium, Lit hraea, Loxoptery-
gium, Malosia, Mauria, Metopium, and Thyrsodium; red-
dish brown in Astronium, Loxopterygitan, Metopium, and
Pseudosmodingium; red or pink in Comocladia, Malosma,
Mosquitoxylon, Rbus, Schinopsis, Schinus, and Tapirira;
areenish, yellow, or olive, often variegated, in Cotinus, Rbus,
Thyrsodivm, and Toxicodendron; grayish or whitish in
Campnosperma and Spondias; dark streaks commonly present
in Mauria, Rbus, Loxopterygiwm, Metopium, Astromium,
and Toxicodendron. Luster low, medium or high, Odor
sometimes present but not very distinetive; taste of reddish
woods sometimes astringent. Density 0.44 10 1.30; weight
(air-dry) 27 to 81 Ibs. per cu. ft.; texture coarse to fine, grain
variable; working properties poor to excellent, generally
_[juml; durability very low to very high. 3

Growth rings present, not always distinet; in diffuse-
E}rrmus ‘\‘\ut.-\.i\.!H‘;'il:'\'d by differences in wall thickness or
:]-.11{1:.1;[15;_ of fibers. Ring-porous structure in some or all
species ot Cotinus, Pistacia, Rbus, and Toxicodendron; the

rrow to wide band, those in the late

wood very small to minute and sometimes tending to for
: . 4 m
| bands; ulmiform pattern in Sehinus
§ 1 Hn et ‘..1!.\u‘.};:‘.u‘:.'n;'s.:-.ls':. Illi:h'LE_\ medium-sized or
‘ n radial multiples of two to several pores

Lt & I']. \ cls 1cally " irl 1 7 1
: seis typically with simple perforations, often witl
WIide rumns. i : - :

early-wood pores in a1

Gi@agonal or tangent

&
(i part); elsewhere

particularly in small veccele: e if
! y m small vessels: scalariform plates

v narrow bars also prese '
ars als esent In some vesse
arnpasperina: ! e 1“

'-'<1".f| TN
] ) 0O
‘i”"f]‘ thl;'l;cmngs present in some or all
LTINS il e ~y )
(i .ri_\, .",.J._'-",w.mr. Pistacia, Rbus, and Schinus (in
‘ Sy cular pits typically rather coarse (mostlyv O O
O ), COATSC O very coarse (12 to 20p) in A :
(rarvely). Spondias, :
or 7u)'in Rbus.
rounded, infre

viessels of (g

¢ (12 nacardiumne, Rhby
5 and Tapirira; sometimes rather fl‘I'I}L\ {“f:
Sehinus, and Schinopsis; alternare .
juently crowded and anoular :
:1lu:>|||_-.:'|_‘, .\]1.|I:c=| larg e
mures. Rays ;

: usually
. often with few
. : er pits, cmnmnnl_\' with ineluded
e - part with small to large
epit ichial Jayer composed of one to sey
small cells,

aper-
gum ducts, the
several rows of VEry

Hl SoIme ; I : ] 4 J i
n OINE o ¢ sSpecies “r }Sf QNN d7 no
Or 1“ T, (‘( Ip
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sperma, Loxoptery gium, Malosma, Metopium, Pistacia, Rhus,
Schinopsis, Schinus, Spondias, Tapirira, and T hyrsodium;
other rays generally uniseriate and biseriate or 1 to 3, occa-
sionally to 4 or 5, Tarely 8, cells wide and mostly less than
30, occasionally to so, rarely roo cells high; weakly to
decidedly heterogeneous; crystals common, often very
numerous, sometimes large; pits to vessels large oval to much
elongated, commonly irregular in shape, occasionally in
scalariform arrangement, Wood parenchyma apparently
absent in Campnosperma; sparingly vasicentric in the others;
sometimes also finely terminal and occasionally diffuse
(Lithraea and Mauria); commonly short aliform in Ana-
cardiums; crystalliferous strands rrescnt in a few genera, e.g.,
Lithraca and Mauria; pith flecks common in soft woods.
Wood fibers with thin to very thick walls; septate, at least
in part, in Anacardium, Astronium, Campnosperma, Como-
cladia, Lithraea, Loxopterygium, Mauria, Metopium, Pseu-
dosmodingiunt, Schinopsis, Schinus, Spondias, Tapirira, and
Toxicodendron: sometimes containing starch in sapwood;
pits small to minute, simple or indistinetly bordered. Ripple
marks absent. Vertical gum ducts not known to occur n
any member of the family; radial canals few to numerous,
visible with lens, sometimes (e.g., Loxopterygimm and
Tapirira) staining the surface of the wood with their dark-
colored, oily exudations.

Anacardium. There are a number of srccies of large
trees in this genus. Probably the best known for its timber is
the Espavé (A. excelsum Skeels) of southern Central Amer-
ica and north-western South America. It grows to large size
and is abundant in many areas. Espavé is considered a good
general purpose carpentry and construction wood and is in
general use in the countries wherc it grows.

Sapwoaod gray. Heartwood reddish brown, golden brown,
or grayish brown; often streaked with darker reddish brown.
Darker vessel lines prominent. Luster fairly high. Odor and
taste lacking. Density medium to rather low. Grain com-
monly roey, Texture medium to fairly coarse.
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Growth rings indistinct or absent. Pores variable in size,
g; large to very large (250 to

often in the same growth ring 7
180u), the largest readily visible; few, fairly evenly dis-
tributed; solitary and in pairs and small c]tlsteljS; rather thin-
walled. Vessels with simple perforations; pitting coarse (12
to 17); vessel lines conspicuous; thin-walled tyloses ahund_—
ant in heartwood. Rays very numerous (about 70 per . )4
| or 2. sometimes 3, cells wide and up to go, generally less
than 20 cells high; coarse-celled; heterogeneous, procumbent
and upright cells short, square cells numerous; large crystals
abundant, often visible with lens on cross-section; gum
deposits abundant in disassociated individual cells, giving
rays a speckled appearance; pits to vessels mostly large and
widely variable in outline. Wood p;lrcnchvnm rather sl;m.'ing'—
ly developed, not distinct without lens; mostly short, blunt
aliform, sometimes di:mu'and-:;h:ipcd. sometimes nal‘mwly
vasicentric in part. Wood fibers sometimes septate, thin-
wal!t_sd. sqlmrish‘ arranged in fairly definite radial rows; pits
medmm-sized, numerous, indistinetly bordered. Ripple marlks
and gum ducts absent. ‘

The Cashew-tree (A. occide

A : ntale 1..) is better known for
its edible nuts and varnish-like

| gum than for its timber. The
wood 1s somewhat denser and the heartwood is lighter-
colored than Espavé. It 1s a good general purpose \\';smlo\\'itlh-
out distinctive nppc;u'-.mcc.‘ - ik

Heartwoaod light grayish brown, often with slicht orange
cast or yellow streaks; not distinet from ii*:iu‘:cr—cnl‘nrg]
SApWO d Luster medium to hich. Odor and I;‘irt’ absent t:‘
not :.11._\rm<l'mc. Moderately hard and heavy; -11)b:111i|11—t"'1
lurr.d; m'.-ngl_n- to 1‘uu_\-'-gt';‘ﬁntd; finishing 51{1(;urhh-‘ e

Growth FIngs indistinct or absent. Pores 1'!1C(ii'..ll11-‘;i?'-‘]
(140-200u), visible withour lens, often som ol
*_I):\L‘L‘Li. few to fairly numerous. solit
few short multiplc'a,

ewhat unevenly
L : ary and in pairs or with
R nieple ) essels \\'nl'h simple perforations and
| arge intervascular pits (9 to 14ux). Vessel line
arec ie [ . . i : g = ]
- 1ess promunent than in A. excelsin. Rays very numer ;
uniseriate or il Eioais X o
; eriate o1 im.,!”} biseriate: up to 3o cells, s i ;
cells high: heterogeneous with very short wccniont e
g g . Snort procumbent cells

p S5
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pits to vessels large, irregular; orange brown gum cpmrﬁogl}\i
abundant. Parenchyma narrowly vasicentric, sometimes Wit ‘
some short aliform, distinct with lens. Fibers non-septate; pits
small, indistinctly bordered, numerous, No gum ducts seen.

. nemt wigantewgn Engl. is similar to A. occidentale
Aamcam'!nm: giganteup? Engl. | a S e b
in anatomical structure. Vessel lines may resem s
A. excelsim.

Astronium. Medium-sized to large trees, representing a
number of species of this genus, are found dist.r1lvut§d f:_‘nm
southern Mexico through Central and South America nto
Argentina. The woods are highly valued for their strength,
durability, and beauty. They are cxt'cn.swcl_\-' used for railway
Crossties, posts, bridge timbers, building and other dm_*abic
construction. They have long been used for fine furniture
and cabinet work. / _ _

The genus is divided into £wWo secrions, the Euastromiuii
section excmpliﬁed by Astronium graveolens Jacq. and A
Fraxinifolium Schott (Gongalo Alves) and the Myracrodruon
section represented by A. wpundeuva (Fr. Allem.) Engl.
(Urunday or Aroeiia). Despite a wide range of variation 13
color and figure the woods can be identified and separate
into their respective sections. ; _ e

The heartwood of Gongalo Alves (Euastroniun section )
i« variable from light to dark brown or reddish, typically
reddish brown; more of less conspicuously marked with
vertical blackish or dark brown bands t_)f various widths ::md
spacing, commonly pm'ducing a prominent, often hcaut.tflll
f sure. Often with oily or waxy feel, becoming Very nom-;et-

able on specimens darkened by exposurc. Sapwood yellowlns 1
or orayish, sharply demarcated. }.u_ster medlqﬂ} to ria-; 133
higﬁ. Odor not distinctive or lacking; taste astringent. arg.
and heavy to extremely $0; sp- 8- (air-dry) 0.8{15 t(.1 1.28;
weight 53 to 8o Ibs. per ci ft.; texture rather fine; grain
variable. commonly somewhat interlocked; fairly easy to

i 1 : ied: Aseroniton Con-
*Speci f the following species weie studied: /
mr:i %SI:EE?SA? f:-axin':'foﬁmn Schott, A gm_mle Engl,, 4. graveolens
Jacq., A. LeCointei Ducke, and A. Ulei Mattick.
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Growth rings indistinct or absent. Pores variable in size,
often in the same growth ring; large to very large (250 to
380u), the largest readily wisible; few, fairly evenly dis-
tributed; solitary and in pairs and small clusters; rather thin-
walled. Vessels with simple perfnratinns; pitting coarse (12
to 17); vessel lines conspicuous; thin-walled tyloses abund-
ant in heartwood. Rays very numerous (about 70 per mm.);
i or 2, sometimes 3, cells wide and up to 4o, generally less
than 20 cells high; coarse-celled; heterogeneous, procumbent
and upright cells short, square cells numerous; large crystals
abundant, often visible with lens on cross-section; gum
deposits abundant in disassociated individual cells, giving
rays a speckled appearance; pits to vessels mostly large and
widely variable in outline. Wood parenchyma rather sﬁarin -
!_\" developed, not distinet without lens; mostly short, blunt
:1!|f_nrm. sometimes diamond-shaped, sometimes narrowly
vasicentric in part. Wood fibers sometimes septate, thin-
walled, squarish, arranged in fairly definite radial rows: pits

medium-sized, numerous, indistinctly bordered. Ripple marks
and gum ducts absent. ]

‘ Ih;s Cashew-tree (A. occidentale 1..) is better known for
Its cchh_lt nuts and varnish-like gum than for its timber Tl;ne
wood is somewhat denser and the heartwood is i ;lt'l'
culc'yrc.'.d than Espavé. It is a good general purnose v 0 IE‘ ]"C )
out distinctive :1});_;0:11‘;1|1c'r;,L ; PR R

Heartwood light grayish brown,

often wi : A
cast of vellow with slight orange

streaks; not distinet fr |

or ks; 1t from lishter-color

sapwood. Luster medium to hich. 3 o

not distinetive. Moderately hard

tured; straight ]
Growth rin

Ud{]r and rtaste absent or
and heavy; medium-tex-
- to rn.c‘\"--gr:iin(‘d; finishing Sn"u.mthT:jIm“ X
g5 indistinct or absent, [ :
(140-200u), visible without lens.
.\ipaccd, few to fairly numerous. s
few short multipIt‘H, Vessels \;'ir
mediam to im'gc intervascular .
are Ics_.\ prominent than in A.
uniseriate or locally biseriate
cells high; heterogene

; Pores medium-sized
“.t ten somewhat unevenly
:]:rql"\' and in pairs or with
.h simple perforations and
PIts (9 to 14u). Vessel lines
excelsum. R:l._\'s VETY numerous
i U_,D. r:: 30 cells, sometimes :
Vith very short procumbent cells;
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pits to vessels large, irregular; orange brown gum cpmmng!y
abundant. Parenchyma narrowly vasicentric, Sometimes wl_th
some short aliforn, distinct with lens. Fibers non-septate; pits

small, indistinctly bordered, numerous. No gum ducts seen.

Anacardium giganteum Engl. is similar to A. occidentale
in anatomical structure. Vessel lines may resemble those of
A. excelsum.

Astronium. Medium-sized to large trees, representing a
number of species of this genus, are found distributgd fl:()ﬂ‘l
southern Mexico through Central and South AI:I‘lC{'Ica into
Argentina. The woods are highly valued for their strc.ngth._
durability, and beauty. They are extensively used for railway
crossties, posts, bridge timbers, building and other dltl:able
construction. They have long been used for fine furniture
and cabinet work. : y

The genus is divided into two sections, the Ewastronium
section exemplified by Astronium graveolens Jacq. and A.
fraxinifolium Schott (Gongalo Alves) and the M yracrodruon
section represented by A. n-nmde'zwa (Fr. Allem:) 'Engl.
(Urunday or Aroeira). Despite a wide range of variation in
color and figure the woods can be identified and separated
into their respective sections. , -

The heartwood of Gongalo Alves (Euastroniti section®)
is variable from light to dark brown or reddish, t_vpica}l_v
reddish brown; more or less conspicuously marked with
vertical blackish or dark brown bands of various widths and
spacing, commonly producing a prominent, often heant-aful
figure. Often with oily or waxy feel, becoming very notice-
able on specimens darkened by exposure. Sapwood yellowish
or grayish, sharply demarcated. _L-uster medium to rather
high. Odor not l-clpistinct'm: or lacking; taste astringent. Hard
and heavy to extremely so3 sp. gr- (air-dry) o085 to 1.28;
weight 53 to 8o lbs. per cu, ft.; texture rather fine; grain
variable, commonly somewhat interlocked; fairly easy to

*Specimens of the following s cies were studied: Astroniion Con-
=attii Blake, A. fraxinifolinrn Schott, 4. gracile Engl, A. graveolens
Jacq., A. LeCointei Ducke, and A. Ulei Mattick,
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ragher difficult to work, turns and carves readily, fim'shit_mg
vc¢v smoothly and taking a high natural polish; noted for its
durability. Deeper colored specimens contain a large amount
of red or brown gum, are more oily, become very dark upon
exposure, are harder and considerably heavier than. lighter
colored material. Available samples of A. LeCointei Ducke
are generally more uniform reddish or coppery brown with
fewer dark streaks,

Growth rings usually present, indistinct, formed by differ-
ence in wall thickness or flattening of fibers. Pores medium-
sized (160 to z1op), barely visible or indistinet without lens;
rather few, solitary and with few to rather numerous short
radial multiples, usually well distributed; sub-circular, Vessels
filled with tyloses in heartwood; white substance sometimes
present. Perforations simple; intervascular pits rather large
(mostly ¢ to 1ox). Rays numerous; 1 to 4, sometimes 5, cells
wide; commonly less than 25, infrequently up to 40 cells
high; heterogeneous; crystals numerous, often large, mostly

confined to marginal square or upright cells, usually visibie
with lens on cross-section; gum abundant; pits to vessels large
and irregular, oval to elongated. Wood parenchyma sparimﬁ\;
vasicentric. Wood fibers septate, at least in }_{nrt: pits very
small, simple or indistinctly bordered; gum deposits abund-
ant, par‘ricnlnrly in dark zones. Radial g?um ducts numerous,

ws‘ihle with lens; surrounded by one or two rows of small
epithelial cells.

The heartwood of Urundav. Uyracrodruon seetion® is
:1cc-p brownish red to cherryv-red. e
Prominent dark streaks usually la
vellowish or grayish, sharply demarcated,

Rays 1 and 2, rarely 3, cells wide. Radial oum ducts few
and sc:urt’fc;'!. Crystals observed in tyloses of .-"hrf'r,;-nfnm
Balansae Engl re i similar tu. that of

darkenine on CXPOSUre.
lacking. Sapwood narrow,

‘ . Otherwise structu
Ewastronium section.

*Specimens of the
Balansae Fngl.
Engl, i

following species. we st
e g s howere studied:  Astroniu
A, conciumen Schott., At

and A. wrmdewva (Fr. Allem.)
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Campnosperma. The two species of Orey (C. gumm]vagzl 4
L. and C. panamensis Standl.) are found in swar?py e
of the lower Amazon and Atlantic cgastal areas Oh sou o
Central America. There are no special uses for t 1;: n::;e .
ately soft, easily worked wood. In general applc(iu;ac e
resembles Soft Maple (Acer rubrum L.) and could b
or simi Urposes. '
fohl:mgt?d grayish or light grayish brm\-'n:. so.m'e\_xhoart’
silver, noticeably marked with fine brown ﬂccl‘\:;1 (llayf;i}sa :
radial surface, grading into light gray or grayish bu rcf:i
wood. Odorless and tasteless. Exrm, rather ﬁr?e tei{tu ; {
tough and fairly strong for its weight; rather low density, ftp:
gr. (air-dry) 0.44 to Gc:.48; welghlt z;; mo 33:: Ibs. per cu. ft.;
very easily worked. Grain irregular to roey. o
ver(}irgjiltlg 'rings absent or pomgly defined. Pores not dlstiin:.::
without lens; rather small (115x), numerous, sol:tz{niri:]f gn : :;1
radial pairs, evenly distribut'ed. Occasional xfesscls rfe t\i\ltln‘;
thin-walled tyloses; both simple and ‘mulnplel perforations
present, the plates of the latter scalariform “’ltl'}_nlll'l'ler?l;‘lib
fine bars; pits rather large (10p). Rays in part fus:ltcinn, W 10;
large intercellular canals .-surmund_ed by scvera__da?r;:rsg e
small cells; other rays 1 or 2, SOmMEUMCS 3, cells wide; heig :
generally less than 4o, sometimes to 6o, cells; ht:'t.erc}gencfmﬁ,E
multiseriate typically with 1 or 2 marginal rows o 1upr:}g_n
or square ccm; pits to vessels large, often e.l_o‘ng.ateu an :m
scalariform arrangement; dark gum deposnt&i ‘:nnm;?n()d
abundant. Wood parenchyma ap_parcntly p)helnt. Yoo
fibers septate in part; walls thin; pits small, simple or 1. 1';
tinctly bordered. Radial gum ducts_few tO NUmerous; “'--l
tingt with lens; exudations show as small specks on rangentia
surface. Woods of all species are similar in strucrure.

i e 15 ¢ of the West Indies
Comocladia. The Guao is a small tree of tf In
and southern Mexico. It has extremely poisonous ]113ccsi.
Although of excellent quality and not poisonous, the wooc
is seldom used. . . e
5 ?—’iea{;:v:;cs:d uniform light red, deepening m_hnc.k—r_ed
upon exposure; sharply demarcated from the thin grayish
oE yelit-nln).rish sa;p-w.obd. Luster rather low. Without distine-
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rize odor or taste. Very heavy, hard, and strong; sp. gr.
(Air-dry) 1.10; weight 69 Ibs. per cu. ft.; texture fine and
uniform, grain irregular; rather difficult to work, but taking
a glassy polish, suitable for turning or carving where sharp
edges or corners are required; highly resistant to decay.
Growth rings present, often poorly defined. Pores not
distinct without lens, medium-sized (120-160p); solitary and
in small multiples, often with tendency to diagonal arrange-
ment. Vessels plugged with tyloses in heartwood; perfora-
tons simple; pits rather large (gu), somewhat irregular.
Rays all uniseriate, in part biseriate, or 1 to 3 cells wide;
commonly less than 20, sometimes up to 40, cells high;
heterogeneous; large crystals numerous, often forming radial
rows visible with lens on cross section; gum c‘lepusitsh:abund-
ant; pits to vessels large, irregular. "Wood parenchyma
sp‘:mn:__*!_\' vasicentric. Wood fibers in part septate; bands of
l'hm—\!.'ﬂ_l'lcd septate fibers common in some spt‘cii.nens; pits
small, simple or m-.hmn(’rl'\' bordered, No gum ducts seen,

('Jonm_ls. I'he wood of the American Smoketree is seldom
;\';111:1111:;_1:1 hlrgc enough sizes or sufficient iluzmtit\' to permit
its practical usage. '

1 .l-[(-;n_"t\wmd I'I(:'.h golden vellow with slight oreenish tinge
;Lurmmg superficially golden hrown after e_\:I;nf-;nre' shal'ﬁlv
(‘Lui.ﬂllkﬂfcf! from the thin, nearly white sapwood. H eartwood
L\;p_m}.:‘m )L*_llr_u\\ {Ii_\-'c. readily soluble in water. Luster hich
.‘.}Nl wout distinctive odor or taste. Medium density: rather
COATSe. UNeven texture: strajel -3 : 2 -
xture: straight graing easilv worked: resis
BRGNS ght grain; easily worked; resist-
l‘:i*l"’- 1r1|.'1|11" i
g-porous, with several row :
s 1[\_”_.\‘ ' “t.\L‘,I.l] rows of barely visible, medium-
: 180w ) p]l]nu.\ mn {';‘11’1\_' \\-'nnd. Pores iI'I I:IFC waod
from small to minute (13, curring | :
multiples and in cluster NOULE (i2u), ‘occurnng m: radial
s and - clusters, tending to irrecular diaconal or
vavy anoe Irr? e T . S 3
ey m?mm]_ arrangement. Vessels filled with tyloses in

artwood; pertorations simple; spir y .

smaltler vessels

grading

. al thickenings present in
; pits rather large (8 or gu). Rays ‘iJnih‘Cl‘i"!l'L‘ ar
AL ally less than 30, sometimes up to 40 ccll-;ri 1]

heterogeneous; crystals numerous; gum de : A
pits to vessels rather large, oval. Waod p

biseriate, usu
hete
posits abundant;

arenchyma sparingly
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vasicentric. Wood fibers with medium walls and very small

pits. No gum ducts seen.

Lithraea. The Aruera Blanca is a small poisonous tree or
shrub of southern South America. Its hard, durable wood

is used locally for fence posts and fuel, and to a limited

extent for cabinet work and turning.

Heartwood blackish brown; sharply demarcated from the
brownish, pinkish or greenish tinged sapwood. Fairly lus-
trous. Odor and taste not distinctive. Hard and heavy,
especial]_\r the heartwood; texture fine, grain straight to ir-
regular; easy to work, finishing very smoothly; highly resist-
ant to decay.

Growth rings present. Pores small (65u), not visible with-
out lens, rather numerous; solitary and in small radial
multiples, evenly distributed. Vessels with simple perfora-
tions (malformed foraminate plates sometimes rrcsent in
small vessels), with fine spir.al thickenings; rather large (on)
intervascular pits; filled with gum in heartwood. Rays
uniseriate or biseriate; up to 40, generally less than 30, cells
high; heterogeneous; pits to vessels large, oval to elongated;
gum deposits abundant. Wood parenchyma sparingly vasi-
centric and diffuse, the latter crystalliferous. Wood fibers
septate, at least in part; sometimes containing starch; often
filled with gum; pits very small. No gum ducts seen.

Loxopterygium. The Slangenhout (Snakewood) is best
known in northern South America, particularly in the
Guianas. It should not be confused with the denser Letter-
wood (Piratinera spp.), nor wigh the Snakebark (Colm’,?-frm
spp-) both of which are sometimes :-:allefi Snakewood. l'hc
trees reach saw-log size and the wood is of good quality,
although not extensively used. _ !

Heartwood brown or reddish brown, with dark lamina-
tions or streaks of varying ayideh apd regularity; usqally
flecked with oil spccks, distinct on Ilfghtﬁl‘ faces, .cspecm..l.ly
the tangential; not clearly defined from the fairly thick
brownish gray snpwood‘ Luste_r _mc@um. Odqr ahser}t or
mildly unpleasant; taste not distincrive. Density variable;
sp. gr. (air-dry) 0.60 t0 0:75; weight 37 to 47 lbs. per cu. fo.;




are found fr
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tegture medium, grain straight to very irregular; easy to
work, finishing smoothly and taking a good polish, though

likely to show ail specks; appears durable,

Growth  rings present, commonly indistinct. Pores
medium-sized (150-210p), barely visible to indistinct with="
out lens; numerous: solitary and in short radial multiples,
well distributed. Vessels with simple perforations; rather
large (9 or 1ou) intervascular pits; moderately abundant®

tyloses and gum deposits. Rays in part with gum ducts;
others uniseriate and biseriate; up to 30, commonly less than

20, cells, high; rather weakly heterogencous; gum abundant; |

pits to vessels large, short to long oval. Wood parenchyma
very sparingly paratracheal. Wood fibers septate; sometimes.
containing starch in sapwood; pits very small. Radial gum

ducts visible as small specks on tangential and as dark lines
on radial surfaces.

Malosma. The Laurel Sumach (M. lauring Nutt,) is a
nhrluh or small tree of California and Baja California.
~ Sapwood I)J"n\\'nixh with tinge of pink; heartwood lack-
ng irom specimen (Yale 23961) or not distinctive. Luster
mcdum_L Odorless and tasteless. Moderately hard and |1JE."1‘\-'\-'
suggesting Maple (Acer): texture fine and uniform ‘1‘ i 1
straight; easy to work, finishing very smoothly S

Growth rings present, poorly defined. Pores t;m
not visible without lens, fﬂ.i’i']\"mm'ltrtnn\'- i
in radial nmls'lpics of 2 to 6: Aot
distributed, without
tions, rather |
small gum dy

all (gop),
oceurring maosely
small clusters r:nmm:-.:;; evenly
UE pattern. Vessels with aimplc— }mrfn:"i-
arge intervascular pits (gu). Ravs in dart \\‘i‘]

1cts, the surrounding cells VEry sn -iH- &
Iays 1 or 2, sometimes 3. cells w ide :md i
cells high; het
cells:

scalariform

vh_\'m;_i sparingly vasicentric. W
sometimes (‘nﬂi'ﬂif]imj starch:
duets visible with lens. ‘

nl'hCl‘
generally less than
| erogeneous, but with
PIts to vessels large,
arrangement. Wood paren-
ood fibers rather thin-walled
PItS very small. i

1._;_ sometimes lip Lo g0,
few distinetly upright

clongated and in often

Radial gum
N " R ’
fauria. The small to medium-sized tre

= - - (;‘
m Costa Rica ro Peru,

e s of this genus
I'he wo 5

ods are used to
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a limited extent locally. Only one, the Ci}aclu ue of chj—
zuela (M. puberla Tul.), produces a beauufu!, gurfcd wood.

Hearewood brownish, usually with distinct leush or
gr-_écn‘ish cast, more or less variegated and sometimes con-

spicuously streaked with dark brown or black; transition to

sapwood usually gradual. Luster silky. Odor and taste dnot
distinctive though sometimes present. }{ather l:gh_t to moder-
ately heavy, firm and strong; texture fine :fnd uniform, gran;
mostly straight; very easy to work, taking a fine natura
polish; probably fairly durable. e .

Growth rings poorly defined, Pores not distinct without
lens, lower medium-sized (100 to Illj,u.); solitary and in
small multiples, well distributed or with tepdency to zonate
arrangement. Vessels with simple perforations, rather large
(gu) intervascular pits, tyloses and gum @cpos_us. Rays 1 or
>, sometimes 3, cells wide and variable in height up to 50
cells; heterogeneous; gum abundant; pits ) largc,_ oval Hto
clongated, often in scalariform arrangement in uppght ce hs.
Wood parenchyma narrowly vasicentric and d:ﬁu-se, It e
latter mostly crystalliferous; crystal strands visible with lens
on cross-section; pith flecks common. Wood fibres septate,
at least in part; Elled with gum in dark zones; pits very
small. No gum ducts seen.

Metopium. The two species of this genus are shrubs to
rather small trees growing in southern Florida, the Greater
Antilles, southern Mexico, and Central America. !t is ofte_n
called Poison Tree or Poison Wood because of its caustic
juices. The attractive wood is non-poisonous, of good qual-
ity, and is used to a Jimited extent locally fm_' fur!nt‘ufc.

“Heartwood variegated dark brown and reddls}j (-;ra\am,
with greenish tinge and golden luster; rather sharply B
cated from the yellowish white sa wood. Without cjnsnm-
tive odor or taste. Hard, heavy, and strong; sp. gr. (?iw-dryé
0.85; weight about 53 Ibs. per cu. fiti; rn'tl:rtl:) radlerab;e (::;1‘1
uniform, grain Via;‘i;.ablcl;l .n}(:t easy to work, but cap §

igh polish; durability high.
h:gG rEv.’th ;'ings fairg di?dncr to nbsc!-u'e:. I?qrcs ratdhc_:r Sm?ﬂl:
(120 to 165u), barely visible, numerous, solitary and in sma
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nn‘tiplcs, evenly distributed. Vessels with simple perfora-
tions; pits rather large (mostly gu); tyloses abundant, often
filled with red gum. Some of the rays containing small gum
ducts with smiall epithelial cells; other rays 1 or 2, occasion-
ally 3, cells wide and generally less than 20, sometimes up to
40, cells high; heterogeneous, usually with single marginal
rows of square or upright cells; crystals common; pits to
vessels large, rounded to long oval. Wood parenchyma
rather sparingly vasicentric and locally confluent for short
distances; also narrowly terminal; dark red gum deposits
abundant. Wood fibers with thick walls, sometimes gela-
tinous in late wood: occasionally septate; guii (lcﬁnsits

locally abundant; pits very small. Radial gum ducts visible
with lens.

Mosquitoxylon. The Mosquito Wood (M. jamaicense
Krug & Urb.) is a small to medium-sized tree found in
southern Mexico and Central America. The excellent wood
is little used because of its scarcity.

Heartwood ]

e e - o
} pink, deepening to red-orange, with vellowish
SLICaKs: e y :

rather <} i fine ; ]
rather .~.-1...rp]_\ defined from the vellowish oray sap-
|\\'"u1. Without distinctive taste. but with faint odor 'I-"lirr\-‘
lustri ierarel ' £ er fing
; us. \]H_L.Ll.’.\&l_\ hard and heavy: texture rather fine
1 . ~ :
l.[',..rIIH-. :‘1.11” ]]I'iU:Jl'.].iI to rocy:; not VEIy €asy to \'L'U'I'I\' I}llr
I.!:EL:.‘- a aul:ur»t_h finish: not highly resistant to decay
”..;::msl!_ rings present, but often poorly defined. Pores
“.:'\l.: HI!—II/LLi 1140 10 165), indistinct or barely visible
.lu-u!. ens, rather numerous; solitary and in short radial
i ‘ .. o . b . adi
nuitiples, evenly distribured. Vessels with simple perfora
HOns: rather laree \ x|
' ns; imhwhu large (gu); tyloses present. Rays 1 to 3
) b 4 - 2 - i : ; s
| e aw”u I_\ 4 }u[]_s wide, sometimes all uniseriate: up to 4o
generally less than 20, cells hi 1 sikater :
it . an 20, s high; decidedly heteroo
s . : gh; ErOgeneous:
PIts to vessels large and irregular: or ' g d
. ge s guiar; crystals numerous, W
p;ntm:h_\'m;l Sparing cal ml;{]mm‘] Hend
arrowly vasi-

Al ! \‘. I ‘I "I'\' p;ll‘:ll I Sl(_'h(.‘ﬂl 01 VEery n
cntric, 00 !] ICI'S W i'i}'l ITe i als l- e
y . (.{.]IUI]I \\-ﬂ[l i 'ery i
_‘\ll Zum dlll'f,‘-i scen, i (I y [.\ M“;]“ P][-&

D g » .

I:I.*.t.xu.a. I'he single Am
mexteana HBK.) is
rom

erican species of Pj
ana: kLB, a large shrub or sm
western Texas through Mexico to G

stache (P,
all tree growing
uaremalga, -
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Sap'wood grayish or }rellowish white; heartwood appar-
ently dark brown (judging from small knot). Luster
medium. Odor and taste slight. Fairly hard and moderately
heavy. Texture rather fine. _ _ J

Growth rings distinct. Ring-porous “"Fh sfol_ltar}' row of
rather small (130p) early-wood pores, indistinct without
lens; late-wood pores very small (5op), numerous, mu.f.rl_v in
short or long radial multiples. Vessels \\'1th_ spiral thicken-
ings; perforations simple; intcrvn.sc_ul:u' pits rather l:u:ge
(gp)- I}ia}'s in part fusiform, containing radial ducts having
small epithelial cells; other rays 1to 3, rarely g, cells \xr}de;
uniseriates few, up to 10 cells high, others to 35 cells high;
cells variable in size (tangential); weakly hf;terogencuus,
with single rows of marginal square cells; pits to vessels
rounded to oval. Wood parenchyma very sParmgly para-
tracheal. Wood fibers with medium walls, pits very small;
starch sometimes present. Radial gum ducts visible with lens.

Pseudosmodingium. The Cuajiote are shrubs or small
trees of Mexico having poisonous resin in the bark. The
following description is of a small twig of P. perniciosum
(H.B.K.) Engl. Yot

Wood reddish brown, hard. Pores sn}aIl (70m), solitary
and in short radial muluples. Vessels with simple perfora-
tions; intervascular pitting fairly coarse (pits op), alternate.
Rays 1 to 3, rarely g, cells wide; up to 4o cells high; decided-
ly heterogeneous; pits to vessels large, elongated. Parcnchy;rﬂ
sparse. Fibers in part thin-walled and septate; pits very small;
starch and orange gum abundant. No gum ducts seen.

Rhus. The various species of Sumach are shrubs or small
trees growing in extra-tropical regions. The woods are ?ftm
of good quality, lustrous, variegated or otherwise attr:ﬁ:.t_t.ve-
ly colored. They are rarely used because of the small sizes
‘w?il;:elz:li:-;iens of the subgenus Sumac* available for study
have typically lustrous olive-green or grf.jemsh' yellnw, mr?t
monly streaked or variegated, heartwood which frequently

“Rbus copallina L Ro glabra Lo, Rotyphina Torer (= R. hirta [L.]
Sudw.).
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begomes superficially russet-brown on exposure, and con-
t-.n?s water-soluble yellow dye. Sapwood whitish or graytsh,
often with vyellowish or greenish streaks, usually_ thin
(thicker in R, copallina 1.), distinctly but not very sharply
demarcated from the heartwood. Luster high. Odor and
taste lacking or not distinctive. Density medium or rz}thel'
low; texture medium to rather coarse; straight-grained;
casily worked, finishing smoothly.

Growth rings distinct without lens, formed by pore size
differences and often by color variations. Ring-porous;
carly-wood pores medium-sized (150-200p, mostly 170p),
barely wvisible without lens, solitary or in radial pairs, in
bands 3 to 6 pores wide; late-wood pores gl‘ading from small
to minute outward; smallest pores angular, in clusters ar-
ranged in irregular diagonal and wavy broken rangential
bands in extreme outer portion of g'rm\"th ring. Vessels with
simple perforations, rather large intervascular pits (8 to 12,
mostly op); spiral thickenings present in smaller vessels;
thin-walled tyloses abundant. Rays uniseriate and biseriate;
up to 25 cells high; heterogeneous; pits to vessels rounded,
oval, or clongated, all usually present in same cross-field;
gum abundant, scattered small crystals usually present. Wood
1):1;':.-11L_"n_\1||,1 very narrowly vasicentric, not distinet with
E?-n\. Fibers with rather thin w alls, very small pits. No gum
ducts seen, : =

Wi r_da r.»i'_{hc subgenus Schmaltzia, section Lobadiung (R,
aromatica Ait. and R. trilobata Nutt.) h
cated heartwood lighter in color b
the Sumac subgenus, Sapwood whiti
with yellow streaks, Luster me
iacking or not distinctive, De
er than most of the Sumac su

Ring

ave greenish varie-
ur J'L*scml)iing woods in
i sh or grayish, commonly
¢‘;l|1|m to high. Odor and taste
nsity medium (somewhar high-
( bgenus,) rather fine-textured.

-porous with rather small (90 to 1204) early-woad
pores arranged in bands 1 to 3, oceasionally more ¥
Wide: other pores very small to minute s 5
irregular diagonal and broken \\'a\'\"
outer late wood. Vessels with simpl'é ]
vessels with spiral thickenings, rathe

‘ cells

i clusters, l‘m‘ming
tangential bands in
perforations, smaller
r large (8 or Ou) inter-
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vascular pits. Thin-walled tyloses abundant. Rays uniseriate

and locally biseriate, up to 25 cells high, heterogeneous, pits

to vessels oval to elongated, small crystals AUMerous. Palren‘-
chyma very narrowly vasicentric, not d1st'1nct w!th ens,
small crystals numerous in R. aromatica. Fibers with very
small pits. Few small radial gum ducts present in R. aro-
matica, none observed in R. trilobata.* ‘

The Mahogany Sumachs include species of the Stypbam;
section (R. integrifolia B. & H.f. and R. ovata Wats.) an
the Pseudosmaltzia section (R. microphylla Engl. and R.
wirens Lindh.). Heartwood uniform salplon color or yello_w—
ish red. Sapwood rather thin, gra){mh. sometimes \f.—':th
yellowish or greenish tinge. Luster fairly high. With slight
bitter taste, odor not distinctive. Fairly hard and moderately
heavy, rather fine-textured, stralght-g_ramed, easy to work
and finishing smoothly. Sl :

Pseudosmaltzia section: Weakly or indistinctly ring-
porous; early-wood pores small, (about 1oop), not v:;ubie
without lens, not crowded; in the late wood of R. micro-
phylla very small, solitary and ?n pairs intermingled w;tl(-i
clusters of minute pores forming irregular patches and
broken tangential bands; in late wood of R. virens _radlall_\f
arranged in clusters and short to long radial muldples o
intermixed small and minute pores. Vessels with simple per-
forations, spiral thickenings in sma}l vessels, 1:ather Iarg‘vt
(op) intervascular pits, abundant thin-walled ty loses. Rays
uniseriate and bisertate and up to 25 cells high in R. micro-
phylla; 1 to 3 cells wide and up to 50, mostly .lesis; than.:lgl;:
cells high in R. wirens; heterogeneous; procu?m ent cells
short; pits to vessels oval to elonga:ted; crysrais often numer-
ous. Large fusiform rays containing resin duCtlS.PICS_f.‘:.Tlt in
R. miicrophylla. Parenchyma very narrowly vasicentric, not
distinct with lens. Fibers with very small simple or indis-
tinctly bordered pits. Radial gum ducts present in R. 7icro-
phylla, visible with lens.

i i bues trilobata Nutt. by
*Radial ducts were reported in the rays of R v
Hci:sscli? in lVlu‘\f’(ﬁ)()l) ANATOMY AND POLLEN ?;OAREHOLOG\-
OF RHUS AND ALLIED GENERA, Journ. Arnold Arboretum 2.

3¢ 279-291. July, 1940.
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Styphonia section: Growth rings present. In R. ovata pores
barely visible or indistinct (120p), weakly ring-porous, with
numerous pairs and few multiples scattered rather irl'egulat_'l}_z
through most of growth ring, with clusters of minute pores

forming patches, radial or short broken tangential bands in

extreme outer part. Appearing difrllﬁc~l)i'_'ll'("—ltl§i under hand
lens in R. integrifolia with rather small (110p) solitary pores
and short pore multiples uniformly distributed throughouts
most of growth ring, with clusters of minute pores formingi’

patches or broken tangential band at growth ring marg'-'. :
Vessels with simple perforations, spiral thickenings in smalles

vessels, small (6 or 7u) intervascular pits; thin-walled tyloses
abundant. Rays uniseriate or biseriate, up to 25 cells high,
heterogeneous with short procumbent cells; pits to vessels

oval to clongated; crystals numerous. Parenchyma very'

narrowly vasicentric. In R. integrifolia pore clusters and
associated parenchyma sometimes resemble terminal paren-

chvm: nds ol i OO RS e e . .
hyma bands under hand lens. Fibers with very small pits.

Nao gum ducts seen.

KEY TO RHUS SPECIES
¢ a. Heartwood uniform salmon color or yvellowish red, awith
rasre. W 4..':'11{[}'.]'illi_{-iwll'lil_l.‘-' 2
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3
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very small to minute,,. A= )

4 2, f.:!l_\

ou )y lateswoad pores

5
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Schinopsis. The two most important Quebracho trees

Jare Quebracho Colorado Santiagueiio (S. Lorentzii Engl.)

and Quebracho Chaquefio (S. Balansae Engl.). It is from the
heartwood of these that tannin is extracted. They are also
extensively used for railway crossties, poles, posts, and
construction timbers. Quebracho is found in northern Ar-
g ntina, western Paraguay, southern Brazil, and to a limited
extent in Bolivia, The Baraina of southern Brazil is S.
asiliensis Engl. The woods are similar and are considered
gether in the following description.
- Heartwood light red. deepening to brick red, becoming
dark reddish brown on exposure; usually with narrow stripes
used by interlocked (roey) grain. Sapwood rather thick,
yellowish or grayish, distinct but not sharply demarcated
from the heartwood. Luster low to medium, decreasing as

- color deepens. Odor not distinctive; taste astringent. Ex-
tremely hard, heavy, and strong, but brittle; sp. gr. (air-dry)

1.15 to 1.30; weight 70 to 8o Ibs. per cu. fr.; texture fine and
uniform; grain irregular, commonly roey; difficult to cur,
becoming flinty when dry. Capable of taking a high natural
polish; subject to warping in seasoning; extremely durable.
Growth rings present, formed by flartened fibers, thinner-
walled fibers, or narrow parenchyma bands. Pores medium-
sized or rather small (125 to 150p, rarely to 1you); barely
visible or indistinct without lens; solitary and in short radial
multiples; few or rather few; evenly to unevenly distributed,
sometimes with tendency toward diagonal arrangement;
subcircular, with thick walls. Vessels with simple perfora-
tions, intervascular pits medium-sized or rather small (7 to
8u); filled with ryloses in heartwood and nner sapwood,
rarely thick-walled in part, frequently containing crystals;
gunf deposits numerous. Rays in part with small to rather
large gum ducts, the cpithc_lial layer composed qf 1 or 2
rows of very small cells; other rays 1 to 3, occasionally 4,
cells wide; and usually less than 20, sometimes to 30 or 40,
cells high; heterogeneous, usually with 1, sometimes with 2,
rows of square or short upright cells on margins; large
crystals common, often nUMErous; pits to vessels large, oval
and elongated. Wood parcnchyma sparingly pamtracheal or
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narrowly vasicentric, with narrow band apparently de
marcating growth rings in some specimens. Wood fibers w
very thick to medium walls, the latter type typically septa
pits very small. Radial gum ducts moderately numerou

usually visible with lens. '

Schinus. The Molle and other related species are usuallys
small trees or shrubs, sometimes medium-sized trees. W
the heartwood appears to be of excellent quality the sr
size of the tree prevents its extensive use. S. molle L. (Mo
or Pepper Tree) is widely planted as a shade tree.

Heartwood dull light red deepening on exposure
becoming more or less purplish and t)il_\-‘ looking; distinct
but not sharply demarcated from the brownish gray sap=
wood which suggests Elm (Ulmus). Odor and taste not.
distinctive. Moderately hard and heavy; Sp. gr. (air_dry'f‘
0.54 0 0.68; W eight per cu, ft. 34 to 43 ']hs.; tc}‘c'rurc mediur
1 hm-,.’um[urm: grain variable, m"tcn_il_‘regular-, very easy.
to work, especially the heartwood of S. wweimmuannifolius
i'_ngl,. and S. praecox (Gris.) Sprg. which cut like Red Cedar
( Junif : durability high.

. Growth rings present, demarcated by flattened fibers of &

f =;:'.i'l_\'--'\'.u=_-_ui pores. Pores mostly small (50 to 100;:.)"-
""“-'I"""‘f“”l"" I:IN'J]H'.H—Ni'/C‘ti (140u), r'unncru_;us-; mostly in“

__._,‘-._._1 a-._':m-gul-.;r groups arranged in wavy {':mgéntial-;
. isible w ithout lens and gi\‘im_: rise to fine pattern (m:'!
rangential surface. Pores solitary and in few to numerous

PHRES I ;=!|]‘.,~_ well distributed without pattern in S. tere=
CAHTIOLTES ]\lelih III'I!‘ S_ ,"b”f"-()}j”_‘-

e yE ) Mart. Vessels with simple
T ;I,’. }Qt 1er coarse spiral thickenings (lacking
o .'f? bt olius ) intervascular pits small (64 in S?
CIANGN oL v - s laroe 3 ¥ M
rather -..-:|;I .-H_\} .t“ .Il.lrhu Ll!g(: Ok 18, 5, molle), mostly
Wi . .l.; * \7p); tyloses abundant, oceasionally L‘m!r'lining
TYStals. KRays in part with rather s ol =
? < ENBVSHY a small to very lare
ducts, the enithe arge 1
! I]‘]‘ » the epithelium composed of 5 to 5 TOWS of \'(FL gm};
CCHS, OTNET ravVs 1.0 5 Ar " Wk R z €Iy Sma
fag Sha Wl ‘”1 1;’_1}“1 4 cells wide and up to 50, generally
= Hhan 23, cells highy weakly to st S .
HEnE _ o' Ay 10 stronely hete s
erystals common, often abundant \"1I'ilﬁ]]€ _]"-U_Jﬂgcnmus_;
4it, variable in size, in part

large, usually conf
ALES ustially confined to mare; ¢
) largmal Square « i
1% . d wr UPI'IQ“ht CCHS‘
1

No, 87 TROPICAL WOODS 29

gum deposits often abundant; pits to vessels large, oval to
elongated. Wood parenchyma very sparingly paratracheal.

‘'ood fibers septate; with very small pits; containing starch
n sapwood of S. rhoifolius Mart. Radial gum ducts gener-

ally visible with lens, sometimes without it.

fSPOndias. The few species of Jobo are found through-

out the tropical Americas; the most common arc S. mombin

(Hog Plum) and S. purpurea L. {S}mnish Plum). They
. often planted for their plum-like ruits. Although the
ht-colored wood is of good quality and easily worked it

Vood whitish, yellowish white, or slightly grayish
ughout; subject to blue stain or other fungus discolora-
on if not properly seasoned. Luster medium. Odorless and

tasteless. Rather light in weight, but firm; sp. gr. (air-dry)
10.50 0 0.60; weight 31 to 37 Ibs. per cu. ft. Texture medium

to rather coarse, grain fairly straight; not difficult to work,
finishing smoothly.

Growth rings distinct to indistinct, formed by a band of
thick-walled fibers. Pores variable, rather large or large
(largest 170 to 300p, usually 190 to 270p), visible or readily
visible without lens; rather few; solitary and in small
multiples and clusters, fairly well distributed. Vessels with
simple perforations; intervascular pits large to very large
(12 to 20, mostly 15u), typically rounded to angular in the
same vessel element, with horizontal included narrow aper-
ture. Thin-walled tyloses sometimes present. Rays distinctly
rwo-sized; in part with large gum ducts, the epithelial layer
composed of 1 or 2 rows of very small cells; other rays 1
to 6, sometimes only to 4 or §, occasionally to 8, cells wide;
uniseriates commonly few; generally less than 40, sometim?s
up to 100 cells high;'heterqgcneous; crystals often present in
square or upright cells; pits to vessels large and irregular,
oval and elongated, with_ mdc__ to narrow bordgr. Waod
parenchyma sparingly vasicentric. Wood fibers thin-walled,
septate; with small, simple or indistinctly bordered pits.
Radial gum ducts visible with lens, few to numerous.
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, Tapirira. The several species, of which the best knoy
is T. guianensis Aubl., are found from southern Mexi
through northern South America to eastern Brazil, T
small to rather large Tapiriri trees yield a pinkish brow

wood of good quality that is used for gcncral carpentry and

interior construction work. Resinous exudations commuonly:
mark the surface with many fine oily-like specks.
Heartwood uniform pinkish becoming light pinkish bro
upen exposure; not sharply demarcated from the pin
or grayish sapwood. Luster medium. Odorless and tastel
the denser kinds suggesting Birch (Betula); sp. gr. (airs¢
0.50 to 0.75; weight 31 to 47 lbs. per cu. ft. Texture medium
uniform; grain generally straight; finishes snmﬂthlyf_. hol
nails firmly; poorly resistant to decay.
_(;1':ln\\'rh rings present, often indistinct. Pores mediong
Il{f\f .f' ml‘;fu_r_l_w to 170p), barely visible without lens, rath
o .T] itary :u?d in short 1':1d].;1.l multiples, well distribute
essels with simple perforations; intervascular pits large
(10 to 15, mostly 13u), alternate. Thin-walled .
R ite.  Thin-walled tylo
F ent. Many of the ravs contain laroe t BTV i :
e A L e T arge to very small .
pithelial layers ¢ ed of i s
very small -gll- ] SR composed of 1 or 2 layers 08
el nall cells; other rays 1 and 2, occasionally 3 cells wide'
SR generally less than 25, cells high; tniseriate tayi
heterogene v e lien 4 . D AESY
Sl ='t!>,.ifm|tlsuu.-m_ generally heterogeneous with &
JatAes square or upright marginal cells occasionally”
10Mogeneous; crystals common in < : 3
Reoe ety mon In square or i 3
Sl Bl ) juare or upright cell
J Its 10 vessels farge and irregular, oval to ..|P & _
border very nartost orlackies W i. much clongated
PR L L acking. Wood parenchy 1
\,;\]1_;_(?1*“{_‘ often indistinct awith ]ml chyma sparin
walleg 11 AT . A
k;---l_tlt \:”h I-TI_{:L h?mm:;.
nall simple or indistinctly
visible with lens; (
Thyrsodi ap
foed y -_"’d“”“- I'he Americ
11 ed to the Amazon valley Presumabl
he wood ha s sumably the tree is
the wood has no known wses. Fourn \ the tree is rare and
for study. o~ tour samples are available
Sapwood licht :
‘ i F Ay
by lllu rays :(;“ &™) l‘?h brown with pinkish cast i :
: ays and vessel lines, gre y unpartc_d'

bordered

: : Hits, Radis e
exudations distinet : lal gum (GHES

without lens,

enish streaks common; heart-

Density variable from light and rather soft to rather hard{

o v
(4 Wood fibers thin="
abundantly seprate, with very™

an SPecies are "]l‘}‘ﬂrcnt]v con~1
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wood olive-brown and sharply demarcated in T. paraense
Huber, lacking or not distinglishable from the sapwood in

T Schomburgkianum Benth. samples. Luster medium. Odor-

Jess and tasteless. Moderately hard, heavy, and compact;

ture medium and uniform, grain somewhat irregular to
g;.working praperties fair.

rowth rings absent or very indistinct, Pores rather small
to 150p), indistinct or barely visible without lens,
ary and in small multiples, rather few, well distributed.
essels with simple perforations, intervascular pits rather
¢ (8 or gu), mostly rounded with enclosed apertures,
rnate; thin-walled tyloses common. Some rays have large
very small gum ducts with 2 or 3 layers of small cpithelial
cells; other rays uniseriate and biseriate, mostly less than 20
high; heterogeneous, with marginal rows of 1 to 4
re or upright cells; crystals common; pits to vessels large
irregular, oval to elongated, with large apertures and
‘narrow borders, Wood parenchyma sparingly vasicentric,
fairly distinct with lens. Wood fibers non-seprate, with very
‘small simple or indistinctly bordered pits. Radial gum ducts
moderately numerous, the larger readily visible with lens.

Toxicodendron. The Poison Sumach, T Vernix (L.)
Kuntze, is well known in the eastern half of the United
States and the Poison Ivy, T. radicans (L.) Kuntze, through-
out the United States and Mexico, for the poisonous nature
of their leaves and bark. Specimens of a similar small tree,
T. striata (R. & P.) Kuntze, are not available for study. Due
to the small sizes and poisonous character of the plant the
colorful woods are not used.

Heartwood variegated olive and orange; sharply demar-
cated from the whitish sapwood. Luster low ta medium.
Without distinctive odor or taste. Rather light weight but
firm; texture coarse to very Coarsc, grain mostly straight;
casy to work, finishing smoothly.

Ring-porous, the pores in early wood rather large (190 to
2z0p), distinct, and in narrow to wide band; pores in late
wood grading from small (85p) to minute (35 to 171), NoOL
very numerous, uniformly distributed, solitary and with few
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short multiples, su
simple perforations;
flled with tyloses in heartwood. Largest rays 5 OF 6,
4, cells wide and up to 70 to 120 cells high; heterogened
with many square cells; crystals and gum deposits nume
pits to vessels rather large and oval to much elongated. Wor
pnrcnchynm sp;{ringi_\f vasicentric. Wood fibers septate
part; pits very small, simple or indistinctly bordered.
gum ducts observed.

(7

(]

5 a. Heartwood uniform ¢

o
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b-circular, thick-walled. Vessels w
rather large (9p) intervascular

KEY TO THE GENERA

a. Woods ri?“‘-"lhnrnus BILE e e e S TICICRR
b. Woods dlﬁl]:\'(‘—}){li‘llll.‘ b vaereies sdsasa e ee s GamE RANKABRER AR SR AR LT SRRRSEE
a, Largest rays 3 to 6 cells \\th..-..
b. Rays uniseriate and biseriate, rarely all URISEIIAte . e erameneiret B
a. P‘.:ad:iu]. Sl]nl'l (Ipctu present, R;l}:}i weakly heterogeneous,
‘-‘P'L:F ly with smglc row of marginal square cells; uniseriate I
rays few, mulriseriates 2 and 3, rarely 4. cells wide. g Pi
b. Radial gum ducts lacking. Rays distinctly heterogencous
with many square pellal LT R e ; I :
a. l"l;'_‘zi't\\'{r[ui uniform salmon color or vellowish red \'.-‘it!‘i l
slight bitter or astringent taste. Ravs 1 to 3 cells wide. \
'..a.llj.]_\\.‘rl:lTL"N very ngt}u-rnns_ \\'L:ﬂ;l\'.|'i11£3~13<11‘{1us, pores il';
carly \!\ut_ui not visible without lens; with numerous lon
multiples in late wood............c........ j'“h
. Heartwood varicgated olive and orange. w ww——i
e and orange, without distinetive'
r|r-;_r-pulnﬁl:.' }‘:__rs 5 or 6, rarcly 4, cells wide. Conspicuously
ring » pores 1n carly wood readily visible wi
FEE R SN e (L adily \1_5;[)]1. without
i) iples few and short in late woaod.
j Toxicodendr
; almon col rellowis i
shght bitter or astrinpent ta 'm\'r'“r }L“‘”\“bh red
" aste. W c:ykl'\' ring-porous,
Rbus (Mahogany Sumac
s glﬂd(‘t.L greenish yellow,
3 ““l' stain obrained when rubbed
aste < 2 .
iste slight not distinctive. Markedly

. Heartwood variegared olive-gree 1‘5'5"
or superficially E'TISS(:E; A
with moistened cloth:
ring-porons :

1. Heartwood i HOTVESsversradta e nabds ihRantARNRERE |

s d rich u”l‘i“’ ot d Abatabisdadal
ATy 5 n col % . 1

. T.;pm""! very thin v with slight greenish tinge.
b. Heartwood oliveor, P ! .
IS vood olive-gree ; VI T et
Sapwood sometir green or greenish yellow, often vari cfiﬂ iy

Rad: 2 nes thin, often ”n]\; | y riegated. -
- Radial gum ducts Y moderately 5ol ..o RUS

y, Radial

present.,
gum ducts absent PSS RORRREp TRyt L 1 .
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iential bands of multiples and

g 2. Pores in diagonal and wavy tan :
clusters. Vesgsels with spiral thickenings. Heartwood dull light

red, more or less purplish.......c. I = R R ..§'cb:'nw.

b. Pores not in distinetive arrangement; usually well, occasion-
ally irregularly, distributed; rarely with tendency toward
diagonal arrangement. Spiral thickenings Jacking. ..o uusnssersseess

g a. Vessels with both ccalariform and simple perforations. Wood
k. renchyma absent. Wood grayish or light grayish brown.
DEASIEY LOW.periprvisnssisssssiisissimisisemsiopetnes s Campnosperma.
'b. Vessels with simple perforations. Wood parenchyma sparing-

ly paratracheal to narrowly VASICENTIIC. iciminmmssesesiies 10

16 a. Density high to very high. Heartwood red to dark brown...... 11
b. Density medium to rather low. Heartwood brownish, pale
reddish brown, pinkish brown, or scarcely distinct from

BADWOOH i insesmssspsstsh st ity e s 16
11 a, Heartwood color uniform yellowish red, light red, or

~ superficially deep red........ e ke ) 12

b. Heartwood variegated or with prominent dark streaks........ 15
1z°a. Dﬁr! heartwood flinty in cutting across the grain; color light
red or superficially deep red. Intervascular pits medium-sized

(7 to 8u) = 5 Schinopsis.

b. Heartwood readily cut across the grain s 3

13 a. Pores medinm-sized (160 to 2104), visible withour lens.
Heartwood dense; brownish red or red. Fibers septate.

Tyloses frequently containing crystals.
Astroniwan ( Myracradruon).

b, Pores small (50 to 100), not visible wirhout lens. Heart-
wood moderately dense 14

14 a. Rays uniseriate and biseriate. Intervascular pits rather large

(gp). Fibers non-septate. Tyloses without crystals. Heart-
wood salmon color or yellowish red............ Rhus microphylla.

b. Rays up to 3 or 4 cells wide. Intervascular pits rather small

(6 to 7u). Fibers seprate. Tyloses often containing crystals.

Heartwood dull light red, more or less purplish and oil;;
looking ... Schinus.

i5 a, Heartwood reddish brown marked with sharply defined
stripes. Rays 1 10 4, rarely 5, cells wide Astromium ( Euastroniunt).

b, Heartwood variegared light and dark reddish brown, with

greenish tinge; STripes, when present, poorly defined. Rays

1 to 3, mostly 1 and z, cells wide. . A iuiae ok e T Metopinm.
16 a. Pores small (gow), not visible without lens. Fibers non-
Malosma.

seprate .
b. Pores mediam.sized to large (120 to 300u), barely visible to
readily visible withour lens. Fibers seprate (except Thyrso-

ditan) | ) 17




s
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17 a, Largest rays 4 to 6, occasionally more, cells “ilx}c. I\Vogg
: whitish. vellowish white, or light graylsh. Intervascu arssl :
large (12 1O 200).vieun: ey

b. Ravs uniseriate and biseriate, rarely 3 cells mdc.
18 a. Heartwood olive-brown (sapwood light grayish b.m\\-'n..\i\nth. |
pinkish cast); not characteristically gum spccked_.nr’: :ezds-_ .
non-seprate, Intervascular pits rather large (8 or gu )4, hyrsodi

_ Heartwood characteristically gum .».:pf‘clced. Fibers septate......
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ZAPALLO CASPI

The use of Zapallo Cas‘Eif for box-making and general
building construction is ent usiastically supported in a short
Lepoin prepared by Dr, Juan A, Pommguez, Instituto
Nacional de Botanica “Julio A Roca,” Faculrad de Ciencias

Medicas, Buenos Aires, Argentina. Because of its wide dis-

1o 2. Heartwood light brown or reddish brown with prominent

A

Note

Anacardiaceae will

dark stripes. Intervascular pits rather large (g or rou). I
Loxopterygit
Heartwood uniform pinkish to light pinkish brown. Intcr-‘_.‘ A
vascular pits large (10 to 770 PO N B ()0
. Rays very numerous, spaced about Y to % pore-width apart. .
Pores mostly large to very large, sometimes medium-sized S8
(140 to 3804), often irregular in size and distribution, com-
monly few. Intervascular pits rather 1-.11‘511.‘ or large (o to
. Rays generally spaced about one pore-width apart. Pores
small or medium-sized. Intervascular pits usually rather large
(gu), rarely Iargtr..___....._.

Pores small (65 to you), not visible without lens. ...
Pores medium-sized (100 to 2o00u), barely visible or indistinet
WARHOUE JeN8. ol St i e
3. Vessels with fine spiral thickenings. Rays uniseriate and

biseriate. Diffuse parenchyma t‘(ﬂ]h‘{i}}iﬂﬂ erystals, Heartwood
lilackish fBrows. 4o ko=t ls CEERTa i Y Lithraed..
\'_n-._s's-;‘..\ without spiral thickenings, Rays 1 to 3 or 4 cells

o 1o DTSRI R WNIAS B R LI ), a .

e Pseudosirodinginnte s

a. Small vessels with spiral thickening. Hearowood uniform
saimon color or light yellowish red..... Rbus
. apiral thickenings lacking...... CO e al

] ..Il_u. > NOn-5¢ plll.xh, Ha-.ll'.'.\mn] }:ml{ to red-orance with
vellowish streak 051 :
SITCAKS., upinrireyraes Mosquitoxylom.

........... 2§
_ _ alning
in radial rows, visible
ystals few or lacking in woaod

. Fibers Seprate.............

a. Hearmwood uniform light red to brick red. Ravs cont

numerous large crvstals frequently ;
with lens on cross-section: cr :
parenchyma ... N
Heartwood brownish.

cnnnComocladia,
Crystal s

1 or streaked,

e parenchyma, often visible
crvstals few or I.lcking in ravs, Mauria.
showing  distincti g :

rographs - showing inctive  fearures of the
appearn Tropical Woods No. 88

more or |
trands namerous in diffue
on cross-section with Jens

€55 \':!I‘li_"_z;!'('t

= : ¢
I i:tm-:nu‘ruurnp!u

rribution, the large size of the tree, and the useful prpdperties
of the wood, he suggests that it should be of considerable
2 ic importance. '
cag’rlg;{f} Ca}:;pi, Pisonia Zapallo Griseb. (Nyctaginaceae),
attains a height of 20 meters and a diameter of 1.2 Euedte;s.
The wood is light brownish gray, prommcntly rpaii' eﬁlleﬂ
bast strand openings which resemble large, pa;na s
vessels. Luster low; texture very Coarse, even ;;(l;r -aci nof;adis;
being rough to the touch. Taste and odor lac ng;} g
tincﬁ\‘e, unless the slight musty c_;dgr (prgs_t;ﬂma y“ rafds)
ating from decomposition -o_f thc.mcluded ph ofrrj:j 1"\7) i
is characteristic. Denlsit); rgﬂ:glimds%f%dugng i ol
to 0.41. Grain irregular to INEEROCKE PRt oo ther
vy stripe figure on uartered su{facﬁ.- esp!
::1\\ }dcflsftv tE: v.-‘ood-qis .c_ompfl;at_l_’_ﬂ'el}j’_. 5‘2’;’2%& i:‘;glrg{f;‘i
resistant to splitting. Its nailing characteristics are

g . G
GLOSSARY OF TERMS I_J.SE—D IN DESCRIBIN
WOODS . . i
g s been made of “Glosary of Fors
Used in Describing WuodS”: hyrhe (}Uﬁ‘lx“;;od Az s
clature, International AS_SQCIBF}%F. ? 1933.Th¢53 el
Tropical Woods, No. 36, DECCMBEL 8 Crar ing and postage
able at a price of $0.15 ‘each, to cover pr ;
COStS.

A second re printi

e Council of the Asso-
The glossary was aPPm?"".d ol thtioﬁso It is used by many
ciation as standard for wood d&mpgs a sup'p'lemenmry refer-
instructors of botany and forestry @ :

ence.
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T e - - ] i ‘
only on swampy flats where competition 15 lessened. Mora is

believed to have crossed over to Trinidad fm{n Gu;llr:};biys*
a land bridee in late Pleistocene to subrecent times. 7

thought to have become gregarious in Trinidad because the

moist forests are not typical fa_in fnresr.q‘, but havEIa r:n.ore-
open structure. Shade is sufficiently th‘m tn e.n.a e mora
readily to become established, after which its g1 eaF rePrﬁ-.
ductive power makes it gregarious and its greater height

suppresses the mixed forest.”—Author's sunnmnary.

Derailed descriptions and tabular analyvses of forest com-

positions (including common nmnss)_ are given for both the
Mora and the “Crappo-Guatecare™ forests.

The physical-mechanical properties of certain West
Indian timbers. By R. W. WeLLwoo.

Part 1

2: 151-173 (English), 174-189
(Spanish); figs. 1-g; April 1946.

“In order to develop an integral economy in the Caribbean
area there is a definite need for more complete knowledge
of the properties of woods native to that vast region. This
paper concerns the properties of tabonuco (Dacryodes
excelsa Vahl), a native of the montane forests of Puerto
Rico, and the most important timber tree of that Island.

“The sphere of usefulness of any wood is defined in large
measure by its physical and mechanical properties, which are
in turn determinable by standard testing methods. A sum-
mary of a eraged results for tabonuco is presented in rabular
form, and discussed in some detail. A positional effect is
noted wherein strength increases with distance from the pith.
There is some correlation between strength and specific
gravity although insufficient measurements preclude show-
g a strong relationship; in general, strength varies directly
as the sp';'gif_ic gravity, Wherever pmsil)ic.:g'raphs and pl'mtds
are I_u_'xc-d to illustrate pertinent properties and rciarinnships.
~“Tabonuco wood has interlocked grain and a rihlmn-t\-'p(:
hgure. Seasoned heartwood. which has a lustrous brown
color, planes and finishes well., At present it is used locally

Caribbean Forester 7:

' 39
for furniture,._-'ca_urp_en' ry and construction. Although it is not
highly regarded as a first class timber its superior strength
properties and attractive appearance merit wider use in
cabinetry, furniture, and interior trim. In common with
many other West Indian woods, tabonuco should produce
attractive veneers, for which a definite market exists.”—
Author’s sunmiary.

Pare 11

Caribbean Forester 7: 3: 191-206 (English), 229-238

(Spanish); figs. 10-12, tables 2 & 3; July 1946. 7

“This paper presents the -mﬂﬁs-aiﬁhysical and mechanical
tests made on the wood of motillo (Sloanea beﬂenm
Choisy ), a native Puerto Rican species offering possibilities
as a commercial timber, . _

“The average results for each test are listed in tabular
form, and are discussed in some detml.Measuremants are
insufficient to show .gpoql strength—sPeaﬁc _-grgﬂgy;__cpr_;els—
tions. The relationship betweer dhardnessand side har &
ness is illustrated graphi fﬁg in compression an
in shearing are shown in photo form. A § _
B “Whengthe wood of P@ﬁﬂ is compared wmh ;h“n:::
oreenheart, Ocotea rodiaei (Ro Sdm ) dM:let :n d m
woods prove similar in general structure, in den utzﬁ iy
srength  properties, One of & W&ngcgtomanne
greenheart '»'VEe.n' used in sal m;smfﬂ?ﬁnmom The
borers which Propert_}tﬁh_"_i{i : bm me =RV -
strength properties of mﬂﬁnamd‘g Ao
are presented on the { Comon AR
indexes. Motillo has less resilience
weaker in shearing whel :
and air-dried. In all Oﬁhe&’%mﬁ
strength in the green cmaél;]ﬁﬂf oo |
dried, S e d parefully, but it
“The wood of motillo m WE‘%’; ﬁmshylglacks
is not difficult to maching, and .ular merit as a cabinet
4 prominent ﬁgu‘re: aﬂdh‘ﬂs-m 1 heavy eonstmmon
wood, Motillo seems best S SR
timber.”— Author's sunnnarys My

eavage when green
‘morillo has superior
nferior when air-




Working stresses are found by applying a correct

stresses for comparable density grades of southern ping
wood is in good favor for local use and its markets shoul
increase as stands become accessible.”—Awuthor’s summn

Notes on forty-two secondary hardwood timbers.
British Honduras. By A. F. A. Lams. Forestry Depr,
Bul. No. 1, British Honduras (Belize), April 1946, Pp.
1235 1 folded map. f \

“For many years information has been collecting about

the secondary hardwood timbers of British Honduras; but tion. of o

until recently interest in these timbers has been slight s _n-kg:o g

sporadic. The increased attention now being paid to 4 i

is due to various causes among which may be mentio .

improved knowledge of their qualities and availabil .

improved communications, the demand for venecers wh

permits the utilization of a variety of timbers, the :
control of mahogany stocks affer extensive overcu

during the war and exchange regulations w
focussed the attention of British importers on |
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Alkaloid distribution in the bark of some Peruvign;'
chinchonas. By W. H. Hovce. Caribbean Forester 71: 13
79-86 (English), 86-91 (Spanish), 2 tables; January *9457
“The analyses of selected bark samples of wild cmchop'gl .-
trees growing in Peru indicate that alkaloid content varies:
appreciably in ascending from the base of a tree towards the -
top. In some types of cinchonas alkaloids are higher in quan= %
tity at the base of the trunk than in the upper parts of the
tree, but in still other types of cinchonas the reverse condi-
tion exists with alkaloids lower in quantity at the base
the trunk than in the upper parts of the tree. Samplcs of
wild trees taken for purposes of estimating commercial s
yields must include therefore bark from these two, parts of 88
the tree. |
“A relationship also appears to exist between the quantity |8
of alkaloids present in a tree and the girth (or age) of thel™S
tree. Alkaloids either increase or decrease in quantity with
increase in girth of the tree and this increase or decrease
-_.iep::ndx upon the alkaloid and upon the type of cinchona
mvolved."—Author’s Supnmary. i
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Notes on the vegetation of the Paria Peninsula,

Venezuela. By Joun S. Bearv. Caribbean Forester 7: 1z
37-46 (English), 46-55 (Spanish); January 1946.

I'he gmgrnl topography of the peninsuln'is described and
the \‘ug(:{'lat.mn‘Jificu:\'.*i{.‘d in considerable detail, Besides an
cnumeration of mainly woody species found in tl-u: various
areas, [I.w ecological and economic aspects are also dealt with
in a lucid manner. The forests of the pcninsui*; ‘{I‘C cn‘t ared
with those of Trinidad in g separate SCC[‘iml.‘ ( i

Bamboo in Ecuador's highlands.
Agriculture in the Americas 6 103
ber It}_}(.!.

3y F. A. McCrure,
164-167; 6 ﬁg:.;,; Octo-

: Il']lghlanc'i bamboos occur most abund
tively pure stands generally at eley
11,000 feer, where t
\'mlmg winds produ

_ antly and in rela-
ations between 5,000 and
he topng_mphy and orientation to pre-
ce a relatively high atmospheric humid-

q TROPICAL WOODS 43
No. 87

: 1 ample-to-heavy rainfall more or less well dzs:tngmted
oy S the year. Such situations exist pnnc1pally
thﬂmg:]hueut(:\’terior slopes of the outer ranges of the sierra,
F o . 7
li:lﬁn the gorges that traverse these ndgles. Ir;h%egzr;:,atl?g
oceurrence of bamboo 18 relatively rare a ﬁng-. St
inner slopes and inner drainage basins oli the swrr;a:elcvatjons
ing to present knowledge bamboo is also rare a ik
of 12,000 feet or over, even Where moisture is ample. e
revailing or minimal temperatures apparently enter I
a5 a limiting factor. Aty _
% ‘?"II‘IITc 11_i§hland regions in Ecuador visited by the “gltcr
where the bamboo flora was observed to be most abun fu;lt,
most dominant ecologically, and most va;:e_d are: the well-
watered slopes between Paja Blanca and_Lon!a lia[}'ga, }:-n
Carchi Province; the valley of the Saloya River, in Pick 1gc a
Providence; the valley above Macuchi; and the valley 3 mir;:
Babahoyo through which passes the road to Guaranda,
Bolivar Province. 3

“In all these regions the predominant ba{nboo §p§lfrxes
belong to the genus Chusqued. In fact, accordmlg t(tJ) mbcg,;
tions of present knowledge, the major part: of the amdo'n
of Ecuador’s highlands, b_cglth in number of species and 1
area occupied, belong to this genus.

“Most gf the knowgn Chusquiea species are plants of small-
to-medium stature, with culms less than 1 inch in diameter.
A few are erect and some of these have culms as much as 2
inches in diameter, but most are more or less scandeqr, o1
climbing, forming impenctrable tangles where tltere is bnn
support provided by other plants. All have solid stems, bur
most of them are soft and pithy, shrinking greatly Lupon
drying and being relatively low in strength and d'}lrablll?‘.

The genus is known locally as Suro or Moya. The culms
are used for house construction, basket making, ladders, and
fences. Two unidentified genera commonly us_ecl to make
various articles are known as Tunda and Tundilla.




44 TROPICAL WOODS No. 87

Acacia negra industry in Rio Grande do Sul. By JosepH
L. Douvcuerty. Agri. Americas 6: 9: 139-141, 1475 3 figs.;
September 1946. ) o
"l"l!n)c growing of Acacia Negra (Acacia mollissima Willd.)

is becoming an important part of the farming industry in

east-central Rio Grande do Sul. A ready market is found for

the bark among the state’s 223 tanning plants where it is

used for the tanning of soft leathers, The wood supplements

that from Eucalyptus plantations as a fuel source. It has been
found that the depleted farm lands can be re-built to a htgh
state of fertility by growing this leguminous tree.

Vegetation of the coast of Ecuador and Peru and its

relation to the Galapagos Islands. By Henry K. SVEN-

soN. Amer. Jour. Bot. (Burlington, Vt.).

. Geographical relations of the flora. 33: §5: 394-426;

plates 1-5, figs. 1-20; May 1946.

. Catalogue of plants. 33: 6: 427-408, plates 6-22; June

1946.

“The vegetation of the Galapagos Islands is closely related
to that of the South American mainland, but analysis does
not suggest continental land connections in the pasf."

““Stewart’s estimate of 40 per cent endemism in the plants
of the Galapagos Islands seems too large. It was based on the
assemblage not only of species, bur of the varieties and forms,
of which there is no end if subdivision is carried to an
extreme. Thirty-five species, treated as endemic by Stewart
and later writers, are considered as not being confined to
the Galapagos Islands. Probably the Galapagos endemism is
not relatively greater than that of the rain-green forests,
and associated arid scrublands about the Gulf of Guayaquil
in Ecuador and Peru, with which the vegetation of the
Galapagos Islands has much in common,

“\'c;u-.-a.t ion in the Galapagos Islands is characterized by
lll}:nl;:rt:n: [.::]:1!:1\] :nf'ri})vfa{ Ir_c'dlf.c.tin.n ‘t.":f lc:af s.ur‘facc frmfn

y to locality, probably in response to ecological condi-
tions. This situation does not appear markedly in the analo-

gous zone of the mainland, but is characteristic of some West
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Indian islands. It is strikingly seen in Croton, Sida, Alternan-
thera, Lantana, Acacia,and some other genera. The Galapagos
Islands have the same general temperature, rainfall, and fog
conditions encountered in the arid region of the Gulf of
Guayaquil (illustrated b comparative charts in the text),
but they differ in one cE’L’matic respect. They have only in
Smalldﬂpartthe intensely drying southwest winds which blow
steadily from the Pacific Ocean across the continental low-
lands. In comparison with the desert flora from Santa Elena,
on the Ecuadorean coast, and from the coast of Peru, the
Galapagos flora is luxuriant. In the Galapagos Islands, plants
exist on seacoasts and recent lava flows, that could not live
at all on the dry Peruvian coast. Once established, they
survive in the Islands, though often in a state where trans-
piration must be reduced to a minimum. Or they may spread
out into the wealth of ecological environments open to them.
A xerophytic forest, similar to that of the Guayaquil region,
though greatly reduced in number of species, occupies the
windward slopes of the higher islands in the Galapagos
Archipelago. This zone is followed, higher up, by a scrub
forest rich in ferns, and on one or two of the islands, by a
dry grassy zone above the ‘%eneral clouf‘l level. W )

“The coastal area of the South American ‘continent which
agrees with the climate of the Galapagos Is_]ands-.—-g-xcep_t_
perhaps for local spots in the Tea to Mollendo region of
southern Peru in the zone of heavy ists or garuas—=1s thff'
coast of Ecuador from Cape Pasado, just below t_h_e': .qua_tgr,
to Santa Elena, encompassing only two degrees of laditde.
The Galapagos Islands cover approximateily three degrecs.

T geographically i iate bteween the dry
I'he Tslands are geographically intermediate bteween 3
coust of Ecuador and Pern and the dry norehers cotes of
Thirty species are rec . :
Clapagos Ishnds—Gulf of Guayaquil rgion, while orly
two (Psidium galapageium and _ ypmsIgl)a’ndsmd ya

confined to Mexico and the Gﬁﬂ?ﬁ%ﬁap&gos 2 e e

species ( Enphorbmwmmd)f‘”h& P G £
Indies (Bahamas). None are mi.ﬂﬁ#?d_ :“__‘;’éa‘?h;kf;l&%ﬁ
Islands and the noxth coast of South America. &
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it is cvident in Alternanthera, that, although the bulk of thg ¥
Galapagos species are from the adjacent coast of Soqt_tjh
America, one of the species ( A, ficoidea) ls_frnm the Cari =
bean region, The Bahama species of Borveria though super-
ficially similar to those of the Galapagos Islands, are entirely
distincr. With the rain-forest coast of South America from

the equator to Panama, the vegetation of the Galapagos

[slands has almost nothing in common, except for widely-
distributed plantation weeds. The flora of the Galapagos
Islands would seem to be of comparatively recent introdue=
tion.

“The annotated catalogue comprises 328 species of which:
six are new: Opuntia melanosperma, Brachistus Haughtii,
Solanum amotapense, Solanum talarense, Heliotropium pitt=
rense and Ruellia pacifica. Several genera—especially Alter=
nanthera, Prosopis Tephrosia, Sida, and Ipomoea—include a
comparative study of West Indian species.”—Fromr author's
SUNTINGry.

La riqueza forestal en la gobernacion de la Pampa.
M. A. N. Publ. of Ministerio Agricultura Nacion (Buenos
Aires) No. 79, December 1945. Pp. 6.

This short article on the abundance, qualities, and uses of
“Calden” in La Pampa, Argentina, is surrounded by photo-
graphs illustrating the appearance of the growing tree, and
the various steps in its conversion: fcllinf_{yrhe ti'(;CS, hewing
the logs, transportation of the I gs, and the finished boards.

“The large forests to be found in the National Territory
of La Pampa are distributed like a park to the north and

south-east of the Territory, and are mainly composed of a

tree called ‘calden’ (Prosopis Caldenia Burk). The measure-

ments of the tree generally run from 20 to 8o centimeters in
diameter, and up to e

have been found with
of 12 merers.

ght meters height, though giant trees:
a diameter of 1.50 meters and a height

“The ‘calden. the specific weight of which is 600 kilo=
grams per cubic meter, has c.\'ccpfinnal qualities. The wood
s very tough, and the various wavs in which it can be used
range from fuel—it has high calorific power—to parquet
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flooring, in which the variety and beauty of the graining
may be appreciated. In Argentina, ‘calden’ parquet is re-
placing _s_atisfacto_r-i-ly the former parquet of imported oak.”
The Calden also possesses notable qualities for wooden
paving blocks and has been used thus with good results.
Other common uses of this wood are: door and window
frames, fence posts, piles for mines, carriage bodies, barrel
-stairés.-_géncral carpentry, foundation forms, pulleys, hatter’s
blocks, support for stercotype plates, and general uses.

Common latex bearing woody plants of India.
By K. L. Bupnmaja and R. Beri. Indian Forest Leaflet
No. 70, Forest Research Institute (Dehra Dun), 1944.

D, 18,

‘I‘)’&f:th a view to discovering rich indigenous sources of
rubber, the examination of possible rubber yielding woody
plants has been undertaken and over 150 latex samples cover-
ing 6 families and 46 species have been examined. With the
exception of Cryptostegia grandiflora, none of the species
have been found to contain high proportion of caoutchouc
with proportionately low resin, but a few species, e.g.
Palagquium (Dichopsis) ellipticum, Madhuca (Bassia) lati-
folia, Ficus glomerata, Wrightia tinctoria, Tabernacinontana
heyneana, Wrightia tomentosa and Poinsettia pulcherrima,
though they have hi h resin consent, have also 15% or
more of rubber and might, therefore, find some use where
rubber content of more than 10-30% Js not required, -for
example, in code wire insulations, jar rings, floor covering,
ground sheets, coating to rope soled shocs, adhesives, etc.,
especially on dilution with para rubber.”—Authors’ sunmmary.

Preliminary studies on improved wood. Part IIL
Compregnated wood. By D. NARAYANAMURTI and Kar-
TAR SineH. Indian Forest Leaﬂ;t No. ?l'i{xs Forest Research

5 . ! D{m i 1 ‘ . ]1; 1 S, 9. f
e e aerid bt t the Forese Reseatch Insiure

Dehra Dun, indicate that c'o_mpgpgna_ed w.ood. cog:p?nng

favorably with foreign samples can be produce . rom

Indian timbers. After describing the preparation ot com=
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woods. It will prove indispensable to dealers in dipterocarp |

nmbers.

Manual of Malayan timbers. Vol. . By H. E. Desci.

Malayan Forest Records No. 15, Forest Research Institute, =
Kepong, 1941. Pp. 328; 7Y, X 9%; 69 plates (photomicro= =

graphs). 65 tables. Price $10.00 or 24 s. Post free.

S\When it awas decided to undertake a revision of Malayaniis
Forest Record No. 1 (Commmercial Woods of the Malay™
Peninsula). no hard and fast limits regarding the scope Gl
the project were laid down, beyond a recommendation that

the completed text should not exceed 300 pages..lt carly
became apparent that it would be difficult to decide what
should and what should not be included.”

“In an endeavor to determine what speci{:s were IJCilig'
exploited, District Forest officers were asked to send in
specimens from logs found in the sawmills and sawpits in
their districts. Study of the specimens sent in disclosed somie
interesting facts: in some districts almost any tree of saw-
log size (2o inches in diameter or over) was being taken
without question, whereas in other districts many not un-
common species were rejected because of rcputc-'d recalei-
trant sawing qualities.

“It was, therefore, decided to enlarge the scope of the
studies to include all species that attain sawmill size. As the
work progressed, however, it became apparent that there
were several small-tree species with useful or pnrcntin'l]\"
useful wood, and a further revision of the scope of this
Record was made to include any tree (as opposed to a shrub)
of which material was available for study. .

“Arrangements were made for botanically authenticated
logs to be accumulated at the sawmills, where the writer
could study on the spot their condition, ease of conversion
and quality of the outturn. The empirical nature of 1:]1(3.5&
ul)a‘t}‘val'ifm.'-'.‘ was a distinct drawback, and the co-operation
L;i the Oﬁ|t.'€1"~i11—(f:|1:11'gc, Timber Research Laboratory,
madd sl L e
devised to provide information .(ml fif::ﬁ:] i S e

. working qualities,

|
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seasoning, preservation, and some of the more important
mechanical properties, the tests being carried out on logs
from three different trees, each log being 8 to 1o feet long
and 5 to 8 feet in girth.

“As regards the text, an alphabetic sequence, by families,
has been adopted as being the most satisfactory compromise
in a work of this nature, although the writer would have
preferred a phylogenetic sequence, based on anatomical con-
siderations, but this is a vast project which would have
entailed many years of fundamental research. With very
few exceptions the families are those defined by Hutchinson
in his Families of Flowering Plants. Within each family the
different timbers are arranged in alphabetic sequence of
vernacular names, except when the majority of species in
a family have 10 established vernacular names and botanical

‘names have had to be used.

“A type family description has been fo?lowed throughout,
except when circumstances warranted minor departures for
the sake of brevity. Information is given under the follow-
ing heads:—

(1) General. ¢ 1 3

(») Trade and vernacular names. _

E;g The timbers. (a) ‘General propertics. (b.) Features
visible to the naked eye. (c) Me‘chamcal properties. (d)
Wor-léing c%u‘aliti_es; (e) Set:isonmg. (f) Preservation. (g)

ects. (h) Importance and uses. T

Dﬁf’%ci::: i(nfOrmaI:ion under (1) above 1s prcs_enttf:d fully
becatse the writer visualizes the Record being usefi in %laces
Jess well equipped than a rescarch laboratory with }il W
facilities. With: this information the shortest cut to finding
possible substitutes for special-purpose woods in any d;s:m;n;
try is to investigate the nearest relatives of these woods that
are represented. The summarized accounts of rhe_apgtzna c:o
stmcmr_e' of the woods of each family have been inc Eci L
draw attention to the numerous tax_onfamn:h contra ;S i

that exist in the Thope that studenm-_turrung b{:se Par% | .nY
be persua&cd to investigate some of the problems :quiring

solution.
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“The information under 3 (¢) to (h) has been culled
from published experimental work carried out at accredited
research laboratories, and is presented in considerable detail
so that the reader can judge for himself just how much
significance chould be attached to it. The alternative of
presenting the statements of all authors has not been adopted,
because many of the earlier writers followed no recognized
standards of accuracy when recording their observations,
Moreover, many of these statements were originally re-
corded on herbarium sheets, the identity of which may
subsequently have been changed when subjected to critical
study.’

“l!m_ Record (No. 15) will, on completion, contain
d_c.«cnptlmn.a of more than eighty families of which fn.rty-ﬁvc
unc}udmg an abridged account of the Dipterocarpaceae),
are 1|_1-sludcd in volume T and the remaining families will
constitute volume IL. It is not endirely satisfactory to publish
;11 reference work of this nature in two parts, with an interval
‘L_f\\_\.li.‘(.i? of two or three years, but this course ;1ppcarcd
preferable to holding up available information until the
whole work was completed. In the circumstances, however
volume one is complete in itself, except that the ‘1ppc11dicc;
are omitted. Pagination will be continuous th i ‘
R B e = uous throughout both

g mne naey 1r1 T . -

S € 1ndex \-._-_.: 1]1[".!:{'..”@].\ suffice. but a
' {f‘. : index to volume 1 is provided. The following
.ipp}\m ices will be included with volume 1I: (1) bibliogs
rap » 147 e fvp 3 : ] I 8"

‘.i 1, (2) figures for mechanical properties collecred from
p]-"nr Tests, (3) uses “f‘ 1\1-1]‘]\-‘ 1 f : '. )

Malayan timbers., (4) citati
on s Ui ) S, clratic
material, (5) card-key to lens character j’ n g8
Mal: LAl i s characters, (6) glossary of
alay words, (%) list of plates. and (8) indi = ¢
| & BT Fromm e b o S indices for volumes
\\"i' u.’lmn h0r's mtroditction.
1en complete, thi ANt : :
ublicetion _l.] . this manual together with the preceding
sation will undoubtedly be the standard refe AL
T!I!Ib('r‘\ Hr |hi\ re Ii{ n f 3 A ) IL!CI‘E“CC h)r
: g10 or many years to come.

Im.r\}_r:*:»i'pi.alniarun'n nmc.ignsium. Edited by Wex Pr1 Fane
. .“Iaajiu.}{u-lm;m Univ., Chengtu, Szechuan., (fhinﬁ.. 2
s 1r:.i' ‘|<;.4|:_ and 25 22 May 1946.

€ .w\flt.& each describe <o species, some new. A full

‘ slish text and one of Chinese 3ccn:1-1pani<‘:s a fﬂll

- .
-

¢ of Fne
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page plate (drawing) for each species. References and speci-
mens are cited.

Die stellung der forstwirtschaft in den tropen. By Jus-
rus WiLneLym Goncerye. Intersylva, Zeitschrife der
Internationalen Forstzentrale (Berlin-Wannsee) 1: 3: 324-
341; 6 figs., o tables; July 1941.

“Next to the coniferous forests of the northern temperate
zone, the tropical forests are of the ultmost importance for
world-economy as wood-reserves, Tropical forests differ,
in the first place, from those of the temperate zones by the
great variety of tree species and by their luxuriant vegeta-
tion. The total number of tropical tree species is estimated
2t about ten thousand. It is extremely difficult to define
these “‘species” for commercial purposes on account of the
great differences found in the characteristics of the same
botanical species. The dimensions of timber exploited in the
tropics are larger, as @ rule, than in the temperate zonc.
Although tropical forests usually show a great variety of
species in their composition, there are forests that may be
considered as practically unmixed. Statements as to the areas
covered with the different species are best avoided. The
rapidity of gro vth of the quickest-growing European
species is about equal to that of the quick-growing species
on Java.—The technical side of forestry in the tropics is
mainly concerned with unexploited forests. The irregular
combination of field-crops and forestry by natives plays an
important part in tropical forestry. The importance of
minor produce is often ovcrcsnm?tcd. Along with the
classical method of exploiting tropical forests by shelter-
wood selection cutting, other methods are being introduced.
[n Surinam the average yield of timber over 4o cm. In
diamerer in managed mixed forests is only 2 to 6 m.? 'lPi:r
heetare. The yield varies however in different regions. lhe
technique of ‘wood utilization is mainl influenced by the
world market.—Tropical forestry 1§ ¢ aracterized by the
fact that forest management is inexistent in the great major-
ity of tropical forests and that sustained working is problem-

avical in the highest degree. A sound organization of forestry
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in the tropics would be largely equivalent to a general agri-
cultural reorganization of native and general economic
conditions in the area concerned. Forest exploitation is
always very extensive. Even in the outer provinces of the
Dutch Indies a forest district averages some 4 million hectares
of forest. For a general survey of the importance of tropical
forestry the known data and figures are far from sufficient.
Java forms an exception and data for Javan forestry are
quoted as examples: the possible production of teak per
hectare and year is assessed at 3.7 m.® of wood having over
- ¢m. in diameter at the smaller end, of which 1.6 m.% repre-
sent intermediate yields and 2.1 m.* the final cutting, ory
otherwise, 1.2 m.% of building timber and 2.5 m.* of fire-
wood,”—English abstract. .

Die holzzufuhr aus den tropen nach Europa. By Jusrus
WirneLy Goncerye, Intersylva, Zeitschrift der Inter-
nationalen Forswzentrale 2: 2: 232-246; § figs., ¢ rables;
April 1942, AT i
. “i‘anpu.-;'.i.‘x:;n:n of timber f";'nmArhc tropics began concur-

rently w ith the t_iL\l;”PIIiL‘I'lT of the overseas trade: it re-

:1_1.!!}1“1 for centuries, however, within narrow limits: tropical

timber was a precious commodity. In the thh.ccﬁlﬂu’.V

EXpOrts ing reased, although their volume has nfr-;-st.hcc.n

n\'cn.\'Ui.u.m-J_ in later publications owing to -cunfn\i.m in

{hu naming of the different kinds of wood and to rhc. differ

ing measurements used. 1-‘..\;})lnuit';11'im1 was limi-rui. to | Lll'-

\|_dv.::1 trees, due to ignorance, in many cases. of the ,'III'“' I_‘

of the various woods, as only a few of the 1.11"11‘:\' tre ey .‘rfl!f-'f'

of the tropical monsoon forests were m;‘.ai\h.-r-:i L-t. h;’{“-t.lt‘s

.il'ini'\'.!ll'.lh]t'. The use of I-'umpc:m or ,\'u‘n‘n--‘:L l‘”'t“- i

ber in tropical countries seemed in many cases .-11[::?”(

n{ more c('_:-nm:1ic;1|.—]’rcm:m' timber .cxpr-n'.f;i.liun

;T-'_-;}I”,(il-” _I lIIII‘I.J]'iL"(‘:'H‘I l”?' ascertained by means of the fareion

-_.-“..('-, ‘I.II.']L\IJ(.T .nf the Import and EXPOrt countries: thtf:c'sc

I this: srcete o, inoW BEave deficiencies in many respeotl
_ export statistics of French l'.".t]u;m_)rifll

(\ 1
ain, France and

an tim-
More easy
from the

ca and the impaort statistics of Great Brit
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Germany have been taken into consideration. Importation
of tropical timber to Europe is estimated at 1 million m.®
per year, to countries outside Europe at approximately the
came amount.—Possibilities for a future increase of importa-
tion are certainly given; tropical forests produce in many
instances as much as 100 m.? exploitable timber per hectare.
Actual exports comprise only a fraction of the timber ex-
ploited, and this, in turn, only a fraction of the fellings.
Notwithstanding the small quantity exported, the danger of
forest devastation and soil erosion is, nevertheless, present.
Conserving the production capacity of the tropics and bal-
ancing the needs of tropica populations with those of
Europe will be the task of the future.”—English abstract.

Die frage der holzbilanzen in bezug auf die Africanishe
forststatistik. By Justus WitneLm GONGGRYP. Inter-
sylva, Zeitschrift der Internationalen Forstzentrale 3: 4:
536-550; 2 figs,, 7 tables; October 1943.

“The African forestry statistics of the International Insti-
rute of Agriculture in Rome: Annuaire International de
Statistique Forestiere, Volume 111, Afrique, form an import-
ant contribution to the discussion of Africa’s position as
producer and consumer of forest raw materials. An attempt
is made to find out in what manner an improvement of the
statistics should be attained and in how far basic material
for a timber balance in the sense of the data demanded by
the International Forestry Center is already available.—As
the newer numerical data on forest areas did not show
enough uniformity to permit a comprchcnsivc survey of
African afforestation, older figures have also been used.
From forest area and possible timber production per unit of
surface it appears that Africa has so far contributed only an
insignificant fraction of its total timber yield. Added hereto
should be the rubber, tan, oil, and cork yield which in many
instances are to a greater extent than timber the main
products of the forests. Although not quite complete, these
data show a passive timber balance, while Europe, errone-
ously spokcn of as poor in timber, has always placed a by
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far greater surplus of raw timber at thc_dispus.al.of the
world—A rational working of the African forests IS impera-
tive not only for reasons of remunerativeness but also for
the prcscrv:{tion of agriculturally used areas. Provided an
adequate organization, extraordinary pussihilitics would
develop for the African forests. On the other hand, the worst
catastrophes and the devastation of whole regions would
have to be envisaged in case of neglect and abusive exp]()ita-
tion. This will in the first place depend on human activity,
and the responsibility of forest administrations and of the
Governments is tremendous.— T'he opening up of the forest’s
riches will make great demands on forestry pcr:sunnel: it
should not be executed in a bureaucratic manner without the
initiative of private enterprise or the aid of the scientist, the
nl‘;du.a:_r'\ and the co-operation of the natives. The remunera=
tiveness of capital destined for silvicultural purposes should
not 1_:;- overrated. Therefore the danger of abusive exploita-
tion is obvious, and the means are lacking to convinee the
Governments of this danger and of the t;fi‘c;l[ value of the
:z;::-;-2;.:N(l:int‘_:-:;iils_ﬂ}a‘r"f':d.uu.ij;nn .;11_1.%1 cunM‘m‘IptEun l;;_il:u}ces of
iber ancfores products, w hich so far do not exist for any
part of ,-\llnm. would be of great importance. The suggestion
_'I“"“l’“_".‘ ‘f‘f ]”"“"‘_‘-"l‘."‘-”ﬂ] l}I‘!!\'ii[‘Hic of Agriculture to enlarge
and complete the African forestry sratistics piving due ¢ 2
sideration to the various sylvicultural vie .:.1}”\:.-. e
rate. highlv commen "-"'llrl _“L]’ \,_]‘T\.\.-I“”n“ IS, at any
laa) iendable.” —FEnglish abstract.

Tul)lf.}.gencra le des matiéres des 1910 i 1945 Supplement

Ilj'\ J!_f-t '-I""’”Ih‘mil du Cango Belge (Direction (ii‘r’lt‘T”lh‘: de
[ s:}”‘*'“l““'f- srussels) Vol 16, [’I‘! 100. Price 1 |‘<

: : oc e Olace Sl e > 15 Irancs.

A asts of titles are classified according to subject catewt rit:s'

icse are followed by alphabetical indexes of I(‘ s

authors. XEs of subjects and

sur la présence de latex chez que

By E. lques Compositacées,

By .m : \\'|J|.m.- VAN, Reprint from Byl Classe des

erences, Académie Royale de Beloique (Brus: 1) Ser

oences Bl ) glque (brussels), Series
3: 17-34, January 1942. : i

| he accur " - z :
ceurrence of latex in nine genera is discussed
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Les latex des Euphorbiacées. I—Considérations gén-
érales. By . o WiLpemax. Inst. Royale Colonial Belge
(Brussels) 12: 4: 1-68; 1944. Price 25 francs.

The problems connected with the study of latex occur-
rence and composition in the various genera and species of
the Euphorbiaceae are discussed in some derail. Lists of
species are included.

De l'origine de certains éléments de la flore du Congo
Belge et des transformations de cette flore sous 'action
de facteurs physiques et biologiques. By E. pr WiLpE-
AN, Inst. Royal Colonial Belge (Brussels) 10: 1: 1-355;
1940. Price 60 francs.

The author recognizes 10 botanical districts of which 7
bear forest vegetation and 3 support grassland vegetation.
Consideration is given to the origin of certain elements of
the flora and to the physical and biological agents responsible
for their dispersal.

The flora consists of:

i. A nucleus of species which are tentatively designated
as “endemics.” The distribution of these conforms, in a
general way, to the botanical or floristic districts. _

2. A rather large number of species, clearly African,
which in primitive times were more or less localized in their
distribution but which have since extended their range into
diverse districts of the Congo by virtue of such agents of
dispcrsal as wind, water currents, animals and man. )

3. A relatively high percentage of exotic plants, particu-
larly of Asiatic, European and American origin. The number
of these species is constantly increasing.
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Notulae Systematicae. Edited by H. HUMBERT, Museum
National d'Histoire Naturella (Laboratoire de Phanero-
gamie), Paris, France.

Contents (Vol, IX, 1040-41)

Les Meliacées d’Afrique occidentale, by F. Periecrin. Pp. 3-425 3
hgs.

Les Passifloracées de Madagascar, by H. PERRIER DE TA BaTine,
|'i'.~, 42-64.

Descriptions de nouvelles Acanthacées malgaches, by R. Benoist.

I’p_ 65-73.

Anonacées nouvelles d'Indochine, by Mnie. S. Jover-Asr. Pp.z3=
88.

Nuxia (Loganiacées) et Cassinopsis (Icacinacées), by P, Jover,

Pp. 88-93; 1 fig.

Contributions a I'étude de la flore de Madagascar et des Comores
(fasc. 2), by H. Humsegrr, Pp. gs-111,

Sur quelques Ophioglossum de Madagascar et des iles voisines
by Mme. Tarowu-Bror. Pp, 111-116; 1 fig. :

Aracées nouvelles indochinoises, by F. Gaexeeain. Pp. 116-140
I'rois Xanthopbyllum nouveaux, by F. GagNepaiN Pp. 151-132
Une Guttifére nouvelle d'Indochine, by F. Gaceeais. P. 143

Une espéce nouvelle d’ : )
g dun genre monotype: Sapri » F. GGAG
NEPAIN. Pp. 144-145. 7l SApria, by ¥ L

Bulbophllyum nouveau de Madagascar, Ly H

Bate. P PermiEr DE 1A

P+ 145-140.
F - 1 H :
Astiella delicatula, espece nouvelle, d’un

: P ZENTe NOUVe: A
ache l.’]{uh:.uc-.-a—(Jdcnl;-mdi(-cs.) [ yEan maig

by P. Joviz Pp. 146-156; 1 fig,

Contribution a 1'étud i i
y : 1de des Euphorbiacées de
acees de Madagasc:
S b ook |i.-}q_ le Madagascar, 1V,

ContEnTs (Vol, X, 1941-42)
- e » o

Revision des Ochnacées arégi
1 des Ochnacées de la région malgache,

La Bamie, Pp. 3-38; 1 fig. by H. Periurr o

Aux confins des Rubiacées
: s Rubiacces et des Loganiacées
3 fign: ganiacees, by P, Jover, Pp.

Oue 106 FESSETT O H
« I;I‘IH-% -rn‘:Lmh].:m.ca et differences anatomique entre Astiell,
. J. et trois genres voising, by Mme. S Jover \' eAshichia
p it 8 “T=-AST.
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Matériaux pour la flore de la Nouvelle-Calédonie. LXVI. Clefs

;i; détermination des Orchidacées, by A, Guiwravmm. Pp. 57-

Hyménophyllacées nouvelles ou litigieuses de Madagascar,
by Mme. Taroieu-Bror. Pp. 90-93.

Contributions a I'étude de la flore de Madagascar et des Comores
(fasc. 3), by H. Humserr. Pp. g5-111.

Ternstroemiacées nouvelles d’'Indochine, by F. Gacxeears. Pp.
112-131.

Dipterocarpées nouvelles d'Indochine, by Mme. Taroiev-Bror.

p- 131-138; 1 fig.

Contribution 2 I'étude des Euphorbiacées de Madagascar (V),
Macaranga, by J. Leanori. Pp. 138-172; 6 figs.

Revision des Celastracées de Madagacar et des Comores,
by H. PesriER pE LA BaTie. Pp. 173-206.

Contribution 2 I'étude des Onopordon de France, by J. AReNes.
Pp. 207-233.

Srerculiacées nouvelles d'Indochine, by Mme. Tarowu-Bror. Pp.
234-238,

Sur le genre Pterocymbium et les Pterocymbium d'lndochine,
by Mme. Taroeu-Bror. Pp. 238-241.

Les Hypoestes africains, by R. Bexost. Pp. 241-248.

Description de nouvelles Acanthacées malgaches, by R. Bexosr.
Pp. 248-252.

Contribution i I'étude des Euphorbiacées de Madagascar (VI).
Acalypha, by J. Leaowi. Pp. 252-2015 9 figs.

Contents (Vol. XI, 1943-44)

Un Aponogeton nouveau de Madagascar, by H, Jumeiie. P. 1.

Elaeocar pus nouveaux d'Indochine, by F. GaeNepaN. Pp. 1-11.

Revision des Rhamnacées de Madagascar et des Comores,
by H. PERRIER DE LA Barmie, Pp. 12-35.

Contribution & I'étude des Euphorbiacées de Madagascar, VII,
Daléchampiées, by J. Leanoat. Pp. 35-46; 2 figs.

Matériaux pour la flore de la Nouvel}e—Ca'lédonie. LXXIX.
Essai d'identification des plantes signalées en Nouvelle-
Calédonie par Jeanneney, by A GUILLAUMIN. Pp. 46-61.
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Contribution i I'étude des Malpighiacées, by J. Agenes. Pp. 62-
Bo.

Le genre Cottsia Dubard et Dop, genre caduc de Malpighiacées,
by J. Asenes. Pp. 81-85.

Le genre Philgamia Baillon, genre endémique malgache de
Malpighiacées, by ). Arexes. Pp. 85-00; 1 fig.

Revision du genre Sphedamnocarpus Planchon (Malpighia-
cées), by J. Auenes, Pp. 97-123.

Le genre Vulpia Link dans Ia flore francaise, by Mile. AL Camus.

% 124-133,

Sur quelques Phanérogames nouvelles d’Indochine, by Mme.
Farmec-Bror. }’}, 133-135,

Un Macrorbamnus nouveau du Sud de Madagascar, by H.Per-
RIER DE La Barie. Pp. 135-136. 3

Contribution & la connaissance des Acanthacées africaines et
l‘lmlg.!i."llrm by R. Benoisr. 1"'|s 137-151.
(,nnl!ii'iuhi»in:'u a I'étude des Euphorbiacées de Madagascar. VIIE
Bridéliées et Géloniées, by J. Leaxori. Pp. 151-162.
\‘ria;'..l:_rm:h.t(é-;s; quelques genres nouveaux, by F. Gaenepain. Pp.

168,

Les Impatiens d'Indochin : it f
.es Impatiens d'Indochine, répartition, affinité seripti
S Rnpen e Hladachios, tp) : és et description
i clies, by Mme., Tasmeu-Broi ‘1) 160-185
. " : - ‘ : .1.
L n Sphedamnocarpus nouveau pour la flore malgache, by ]
P L W ; ]}' 1

5. Py

\RENE

Un Hiptage nou
L pla e nouveau pour la lore d'In hi
S i 1 flore d'Indochine, by J. Arexes, Pp.

Le genre Neos fiella
Yo eostapfiella A. Camus, by Mile, A. Casos. Pp. 189108
£ genre Dictyochloa G, Camus 1 RO -
gente Dictyochloa G. Camus, by Mlle. A, Camus. Pp, 1926498
NTS (Vol, XIL. ig35-46
Descriptions d AR
e ¢ nouvelles Ag; aCEes M
Pp. 3-16. canthacées malgaches, by R.BeNotst,

CoNnTti

[ : Pro l}'l! \I‘ I{ LU lli] L Ill Cirs 13, Mceolal ill“
L P L =PCL |l| C neen
({ ¢} i {/
; L = em .’:‘H = flf m (I .) ]
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Uy

Les Acridocar pus de Madagascar

BICAL. by ). Arexes, Pp. y2-64; 4 fig.
|'1hurhi-.u'{-m de M
!'rx‘il,:;i

by |. Leanpm, P

Contribution a I'étude des Fu
f:ru-.l_p:. de VEuphorbia pyri

rff.i!.‘.i'fr slema

S \ adagascar.—IX.
‘et observations sur la section
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Matériaux pour la flore de la Nouvelle-Calédonie.—LXXXTIL
Apocynacées nouvelles—LXXXIV. Espéces et localitiés
nouvelles de Verbénacées.—LXXXV. Quelques plantes dont
la présence est indiquée A tort, by A. GuuravmiN. Pp. 79-85.

Combinaisons nouvelles, by Mlle, A. Camus, P. 85.

Espéces nouvelles du genre Panicum, sous-genre Pscudolasia-
cus, by Mlle. A. Camus. Pp. 86-88.

Notes sur quelques Mélastomacées nouvelles ou peu connues de
Madagascar, by H. Perrier v 1A Batuie, Pp. 8g-113.
Les Aquifoliacées d'Indochine; répartition, affinités ct descrip-
tion d’especes nouvelles, by Mme. Tarowe-Bror. Pp. 113-123.
Sur une Turneracée nouvelle de Madagascar, by H. Humserr.
Pp. 125-126.

Trois genres de Malpighiacées nouveaux pour la flore malgache
et pour le science, by J. Arengs. Pp. 126-136; 1 fig.

Nouvelles Acanthacées africaines et malgaches, by R. Beoisr.
Pp. 137-146.

Au sujet de la systématique des Vellosiacées et du genre
Xerophyta Juss., by H. PERRIER DE LA Barmie. Pp. 146-148.

Le genre Pseudobyomus Schum. 2 Madagascar,by Mile. A, Camus.
Pp. 149-151.

Setaria Dactyloctenium ¢t Chloris nouveaux de Madagascar,
by Mile. A. Camus. Pp. 151-156.

Contribution 2 I'étude des Euphorbiacées de Madagascar. X.
Euphorbes du groupe Diacanthium, by ]. Leasori, Pp. 156-163.

Rhamnacées nouvelles ou litigieuses d'Indochine, by Mme. TAg-
pieu-Bror. Pp. 165-170.

Sur les Alismatacées et Butomacées, by M. Picsion. Pp. 170-183,

Nouvelle contribution & I'étude des Malpighiacées malgaches,
by J. Arexes, Pp, 184-180.

Le Botbriochloa panormitana (Parl.) by Mile. A, Camus. Pp.
189-101,

Le genre Combretodendron et les Lécythidacées, by M. Picion.
Pp. 192-197.

Revision des Dioscoréacées de Madagascar et des Comores,
by H. PERRIER DE LA BATHIE. Pp. 197-206:




62 TROPICAL WOODS No. 87

Sous-espéce asiatique nouvelle du Dactylis glomerata L., by Mlle.
A. Camus. Pp. 207-200.

Révision des Dilléniacées de Madagascar, by H. PERRIER DE LA
Barmie. Pp. 209-217.

Sur les Commelinacées, by M. PicioN. Pp. 217-242.

Sur quelques Anonacees indochinoises, by Mme. S. JOVET-ASL.
Pp. 243-246.

Boniodendron Gagnep. n. &. Sapindacearum, by F. (GAGNEPAIN,

Pp. 246-248.

Le genre Tristellateia du Petit Thouars dans la flore malgache,
by J. Arexes. Pp. 248-256.

Notes on terms for use in vegetation description in
southern Nigeria. By A. P. D. Joxgs, Farm and Forest
(Ibadan, Nigeria) 6: 3: |_;u-1_:h;': figs.; July-December
lt'_],l!.;.

The author has revised and extended existing classifica=
z.a;-ns in an attempt to satisfy the need for a \\'|;;‘!{aillc field

classification of the woodland vegetation types in southern
Nigeria. i i

’Im\whcrs :;)! }\'("Hl Africa. Publ. by Timber Development
ssoc. Ltd, (75 Cannon St.. Londor M@
| 5 Cannon St., London, EC.4), 1945. P

80; 5§ X 7%; 1 folded map. W

[ he woods are lis 1 alphabe 1
5 ¥ t“ nods are .~.L\'._.{|}.\I|I'.!‘.IU.!'L'.‘.E;\ according to common
name. scriptions mnclude 1 3 s
ot o ¢ .p] 15 include other names, distribution, “the
trec,  the mnber,  seasoning, strencth. durabilicv. worlkt
3 gl { ‘ irability, working
| -] ines, uses, sizes, and supplies. A “use guide
and mdex are included. Fifty-four timbers are listed

World timbe ol .

timbers. Publ. by Timber Development Assoc, Litd
(London), 1946, I Assoc. Ltd.

Descriptions of vas . .

lescribe 1“1 l,m.u tvarious timbers follow the order of those
eSenbed n the preceding reference. They are issued .I

separate leaflets, perforated for loosesteaf bis ArC ISShe I
I and II plus ten add or loose-leaf binding, Volumes
additional leaflets have been puﬂlished thus

o '!Jil)lingl‘aphy
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Phytologia. Pub. by H. A. Greasox and Har
_ A _ oLp N, MoLp-
eNkE (N. Y. Bot. Gard.). Vol, 2: 4; June 1946. Mirgzz-
graphed,
CONTENTS
Nomenclatural notes. II (pp. 129-151), by H. N. Moroenke.

Supplementary notes on the Eriocaulaceae, Avicenniaceae, and
erbenaceae of Texas. 11 (pp. 152-168), by H. N. Morenke.

A Spanish-English glossary of forestry terminology, L
By Carmen Garcia-Piouera. Caribbean Forester (Rio
Piedras, Puerto Rico) 7: 2: 103-120; April 1946.

In order that the work may become available as it is com-
pleted the glossary is being published in provisional form in
groups of 100 terms. The scope of the study is largely de-
fined by the recent glossary of forest terminology of the
Society of American Foresters.

Factors in the natural resistance of woods to termite
attack. By Grorer: N. WoLcorT. Caribbean Forester 7:
2: 121-134; April 1946. - .
“Of the major constituents of wood, Fellglosc is .read}ly

digested by the enzymes of protozoans living in the digestive

tract of termites, while lignin is entirely undigestible. Thus
woods with a high cellulose content have a high food value
for termites, while they invariably avoid those with a high
lignin content. In the case of all 'nmbers_ rested, the sapwood
is invariably more acceprable, as it contains _stal:ch and sugars,
while the “heartwood, being also more l1gn.lﬁ._ed in many
tropical hardwoods, is avoided, or atrack on it is postponed
until all available sapwood has been consumed. ;
“Besides cellulose and lignin, woods have other specific
extrancous constituents, some of which may be d‘cc1§1ve”m
determining whether the wood can be eaten by termites. —
Fromt author's summary.
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The lignin, ash, and protein content
tropical woods. By F. J. Marcuan. Carib
7: 2: 135-138; April 1946, .
The data, obtained in conjunction mth

preceding reference, is tabulated for 43 species.

Color measurement and its application to th
of agricultural products. By DoroTHY Ni¢
Dept. of Agriculture (Washington, D. C.)
No. s8o, March 1946. Pp. 62; 47 figs. IV
Sub-titled “A Handbook on the Method of D

imetry,” this puhhcatiun will be of interest to Wi

biological fields who have problems of color evaluat

classification,

Library catalogue. Timber Development Assoc., 7
non St., London E. C. 4. Pp. 15, March 1946.
This catalog of references in the Association’s 1ib

unique in that the publications are available from ny

branch libraries. The references are listed zu:cnl‘din_g.
decimal system of classification published by the
tion, “Index of Information,” December 194s.

An introduction to historical plant geography. 1|
V. Wurer. (Trans. by Elizabeth Brissenden) €l
Botanica Co. New Series Vol. 10; PP- 223; ﬁ figs
“The present volume consists of eleven cha];r:ers 0

with one covering the scope of the subject, the relatic

to allied sciences, and methods of investigarion, and closit

with an excellently prepared one on the concept.af

cicmf:nt&. Between these rwo chapters, in much de
t'.‘i)?\fi_ld(’!‘td the hi.\lnl‘_\' of the science. areas: their types ang

origins, parallelisms in the geographical distribution o T}

and animals, artificial and natural factors in relation tO/€

geographic distribur  plants, migrati
ge graphic (’namllmnn.m of plants, migrations of spec
of floras and their causes,

] ¢ and the historical causes fi
present structure of areas and the com

ok _ osition of fli
From forenvord by Elmer D, Merrill. P ’ ;
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Color measurement and its application to the gra
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THE EFFECT OF WATER-SOLUBLE EXTRACTIVES

FROM THE HEARTWOOD OF TROPICAL AMERI-

CAN WOODS ON THE GROWTH OF TWO WOOD-
DECAY FUNGI

By Aima M. WATERMAN!

In 1943, during the dcvel::ﬁ:ment of Latin-American For-
estry projects connected with war emergency construction,
U. S. Forest Service field parties collected samples of wood
from selected trees of various species in Central America
and Feuador for a study of the properties that might indicate

!Associate Pathologist, Division of Forest.Pathulogy. Bureau of Plant
Industry, Soils and Agricultural Engineering, United States Depart-
ment of Agriculture, in cogperation with Osborn Botanical Laboratory,
Yale University, New Haven, Conn,
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their usefulness in service. Part of the material was refe
to the Division of Forest Pathology, Bureau of Plant
ery, Soils, and Agricultural Engineering, Agricultural
cearch Administration, U. S. Department of Agri
be tested for relative decay resistance. As a part of
tests a study was made of the effect of the hot-water
extractives from the outer heartwood on the growth
wood-decay fungi in culture media containing the e \
tives, to determine whether a simple rapid technique for the
preparation of the media and the measurement of %ne::gi-c' K
rate of the fungi could be devised that would give res
indicative of relative decay resistance.

The possibility of evaluating decay resistance of Nor
American woods by determining the toxicity of ’Wxa.
soluble extractives from sapwood and heartwood todet:ay i
fungi in culture has previously been investigated. The r sults
have been summarized in connection with recent studies of ]
the mxig:it_\' of hot-water-soluble extractives from the hearr—
wood of Western Redcedar. (Thuja plicata D. Don) (9),
Ponderosa Pine (Pinus ponderosa Laws.) (1) and Black |
Locust (Robinia pseudoacacia 1..) (8). In an carlier study, -
l-l;!}\-}c_\-'. Fleck and Richards (2) reported the results of
toxicity tests with the hot-water-soluble extractives of Black
Locust and White Qak (Quercus alba L.). '

In the experiments here described the toxicity of various
concentrations of the hot-water-soluble extractives from the
outer heartwood of 35 selected trees repr&scnting 11 species
“" tropical woods was tested by means of the effect upon the
!“f!’i.r <.T.\_u-r'h rate of two decay fungi,? Lenzites trabea Fr. aod
,, ;::2 }:Hf'mf\-f}m:ﬂ Overh., both of which cause brown rot in ;
a number of North American wood species. Similar tests

.\fh’JSK( Pj:‘lrn‘:r;?q ‘:f. Lenzites trabea (Madison #617) and Poria micro-

Midison, Vi c100) ‘sed 0 hese cests Were eneiyec from the

Bureat: i pla.sw;'nsm Branch of the Division of Forest Pathology,

tural Resear -!m \ndlll_\n:‘r}-_ S.ml!" and Agricultural Engiueering, Agﬁml-

vore weecasch, Administration, U. S, Deparement of Agriculrre, SHCERS

trotied] 0 laboratory decay tests that formed another part of the
pieal woods durability projeet.
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were made with extractives from the outer heartwood of 10
trees of Black Locust from the northeastern United States,
5 trees of White Oak from North Carolina, and 7 trees of

Douglasfir [Pseudotsuga taxifolia (Poir.) Britt.] from the

Pacific Northwest.? It was thought that a comparison of
the results from the tropical woods with those from the
North American woods representing various degrees of
known durability might afford a basis for evaluating the
toxicity tests as a rapid means of determining decay resist-
ance. All tests were made with extractives from the outer
heartwood only, which in previous studies with Black Locust
(8) proved more resistant to decay than inner heartwood.

MEeTHODS

The material selected* was from the outer one-third of the
heartwood in all trees in which it was possible to distinguish
between sapwood and heartwood. In trecs of four species
no such distinction was possible and an arbitrary allowance
for sapwood was made. The test sample was then taken from
the outer third of the remaining trunk cylinder. The allow-
ance for these species was as follows:—T erminalia amazonia
(Gmel.) Exell. 2,5-3 inches; Brosimum utile (H.B.K.) Pittier
2-2.5 inches; Rhbizophora mangle L. 1.5-4.5 inches; Humiria
sp. 2-2.5 inches.

In general, the expcrimcntal procedure followed that de-
scribed by Scheffer, Lachmund and Hopp (8). The extrac-
tives were obtained by heating 2 grams of sawdust, oven-dry
weight, in 100 cc. of distilled water in an autoclave for 3
hours at 100° C. The hot mixture of extractive in solution
and sawdust was immediately filtered through a tared alun-
dum crucible by means of a vacuum filter pump, and the
remaining sawdust was carefully washed with hot distilled

“The Black Locust wood was provided by Henry Hopp of the Soil
Conservation Service, U, S: Departmtnt of .Aglriculmre, and the White
Oak and Douglasfir by members of the Division of Forest Pathology.

“The test samples were selected and ground to the fineness of coarse
wood flour by C. G. Duncan of the Branch Office of the Division of
Forest Pathology, located at the Forest Products Laboratory, U. S.
Department of Agriculture, Madison, Wisconsin.
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water in order to filter off all extractive possible. |
dust was then oven-dried and weighed. The reduct
weight represented the amount of hot-water-soluble e
tive obtainable from the 2 grams of sawdust. The
containing the extractive was evaporated at a tempe
not exceeding 50° C. to a volume corresponding to 100
for each 2 grams of sawdust used. This concentrati
extractive, designated as 1 X, was used as the standar
u?’lich was prepared a series of weaker and stronger solu
of extractives, from % the strength of the 1 X concentration,
by dilution with distilled water, to 8 times its stren
evaporation at 50° C. Each of these extractive solutions
made into test medium by the addition of 2.5% of 1
extract and 2.5% of agar. The mixture was prepared in
amount s_i ightly less than the final required amount an:
steamed in an autoclave for 20 minutes at 100 C. to liguify
the agar. The hot 111‘cdium was then thoroughly mix y
e
cubic ccrllr‘imetcrso(:;m c(;'- crequisdait L hqmd ol
e h of medium were PlPEtted into each test
ibe, the latter being of the type devised by Scheffer (6)
with an indentation in the wall at one side near the mouth.
Six tuh_es of medium were made from each extractive con-
Cerf”f“"” and likewise a control series of tubes was pre—
l?:':(‘ é :{;nﬂ]ﬁt‘(ll \:uhc ;:)a?ttam’mg 10 cc. of f:‘cshly made malt agar
wood extractive Th g ‘fmd 257 agar:) without the -
the mcdmz; by F_tlih&s st plugged with cotton and
Trs g 1\\:‘32-[5 b:lenhzed 15 minutes at 15 pounds pressure.
e s h]ac dt en placed in a horizontal position while
{he sgar was hardening so that an agar strip was formed the S8
& ength of the tube to the indentation in the wall.
=Yr ‘;t Tﬁiﬁ‘f"fﬁ} of the agar strip was marked on each tube:
(aboutc n‘mf’;":t was placed a small square of inoculum
fungm on ma:]t ag::ls’"tI{?g S myccllal grow:h_ of the test
crution e in.ncu]lrec imb?s of each extractive concen-
with Porig o ated with Lenzites trabex and three
il pora. Three of the control tubes were
y inoculated with each of the test fungi.
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All tubes of inoculated media were placed in sn‘incul?at_or
and maintained at a temperature of 26-28°C., varym? slight-
ly with the outside room temperature. A period of 4 days
was allowed for the growth of the mycelium from the inocu-

lum block onto the extractive agar and at the end of that

period the exact limits of linear growth were marked on
each tube. The cultures were then replaced in the incubator.
Five days later the limits of growth were again marked and
the linear extent of the mycelium during this 5-day period
was measured to o.5 mm. The average growth rate of the
test fungi on each concentration of extractive medium in the
s-day period was computed as percentage of the correspond-
ing growth rate in the accompanying controls, the latter
being rated as 100%.

Scheffer, Lachmund and Holpp (8) found that differences
in toxicity occured most clearly in media containing 0.25%
to 1.00% extractive from the heartwood of Black Locust.
In the present study a concentration four times the strength
of the 1 X or standard concentration gave percentage values
approximately within this range. Therefore only the growth
rate of the test fungi on this concentration, equal to the total
amount of extractive from 2 grams of sawdust in 25 cc. of
water, is used in this report.

ResuLts

The amount of hot-water-soluble extractive obtained
from the wood was found to vary considerably among the
individual trees of a species and among the species, as indi-
cated in Tables 1 and 2. Therefore the 4 X concentration
did not represent a definite percentage of extractive in solu-
tion but varied from 0.18% in one tree of Humiiria sp. to
1.20% in one of Quercus copeyensis C. H. Mull. Previous
investigators (2, 8) found a similar variation among 7 species
of North American trees and among individual trees of Black
Locust, In _general. this variation in amount of extractive
among individual trees of a species corresponded positively
with the variation in the effect of the extractive upon the
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this lack of corelation. K g o = Rt R E5EE s
..[' rom the data in Table 1, the extractives from the tropi RN _;% & %Ei %‘égu n..E'ﬁ 5§ g g E‘“g.g
:f””"“ ””gh)t be rated as follows: Very toxic—Clarisia ra 2 g §§ 3 § S f%‘%‘g “_gggm
f”.’.'f‘.?,- .Ri i P oxic—Chactoprelea mexicana, Quercus ¢og = E"égékﬁ&ﬁé' T x| T EZTS
eI Intermediate—Perseq pallida Mez and Pittier, T =
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volved. The study also indicated that a further reﬁnemm
of technique and equipm’e’_nt for the p se of 'd. casing
the amount of exacting and time-consuming routine, as well
as a parallel study of decay resistance by other labom_tqmlv
and field methods, is necessary to determine the value of %
toxicity tests in interpreting decay resistance. 0

SUMMARY {h

4
As a part of a study on the relative decay resist.ancﬂ 01"* ;
certain tropical woods from Central and South America, tests
were made of the toxic effect on the decay fungi, Lenzites
trabea and Poria microspora, of the hot-water-soluble extrac-
tives from the outer heartwood of selected trees representing
11 species of tropical woods, in comparison with 3 species
of North American woods. The latter species were se ected
as indicative of various degrees of duralaility in service.

Finely ground sawdust of the selected trees was heated in
water and the filtrate obtained was made into a series of
concentrations. To cach of these were added malt extract
and agar and, after sterilization, test-tube cultures of the
media were inoculated with the test fungi, together with
control cultures of malt extract and agar only. The growth
rate of the fungi during a 5-day period was measured and
the average percentage of mycelial growth as compared with
the controls was computed.

On the basis of the data obtained from the tropical woods
the toxicity of their extractives might be rated as follows:
Very toxic—Clarisia racemosa. Toxic—Chaetoprelea mexi-
cana, _Q:fvrcus copeyensis. Intermediate—Perseq pallida,
1 crfpm&h;r_ mna:m:'ia, Nectandra rectinervia, Ocotea ton-
duzii, Brosinum utile. Nuntoxic—t‘nrapa guianensis, Rhizo-
phota mangle, Humiria sp- The results from the tess with
extractives from Pseudotsuga taxifolia, Robinia pseudoacacia

and Qrwrew alba indicate a decreasing toxicity in the order
mt:m_':r.:pcd. .'\ccording to service data, however, R pseudo-
acacia 1s rated as highly durable, Q. alba as du;'al)ic and P
taxifolia as intermediate. The high tuxiciry of the cxtr;ctives.
from the 7 trees of the last-named species, tested .in this

‘5%-,-:-'833
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study, may indicate that these trees represent highly resist-
ant individuals in the species or that the species as a whole
‘may be more resistant to decay than has been repgr-ted in
service data. Also, changes in the chemical comg;omﬂon pf
the extractives in the process of the preparation of the media,
or failure to extract Ey the hot water method all the toxic
chemicals that influence resistance may contribute to the
dmp:mﬁ between the laboratory toxicity tests and service
data, The results of the extractive tests with the tropical
woods can be considered only as a very general indication
of their relative decay resistance.
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IDENTIFICATION OF NEW WORLD TIMBERS
Part II (continued)

By Rosert W. HEss

‘he first part of this series of descriptions ap d
'f‘rjs;ﬁ‘;:} II'(Fad: 86 and Part 11 is included in this issue.
The photomicrographs intended to accompany thg
scriptions of the Anacardiaceae published in Tropical Woo
87 are included here.

Expranation oF FIGURES

No. 1. Anacardium excelswm (Bert. & Balb.) Skeels (Yale 3966)
Cross section showing pore arrangement and very numerous fine ra
“ 20, a2 |
x.\"u. 1. Astrontum fravinifoliwm Schott (Yale 688). Cross sectmn ]
showing arrangement of tyloses-filled vessels and the fine rays. 'I’he k.
late wood in this instance is dense, gum-filled, and dark colored. ¢ 20,

No. 3. Anacardium occidentale L. (Yale 17590). Cross section
showing arrangement of pores and very numerous fine rays. % 20,

No. 3. Campnosperma panamiensis Standl. (Yale 6924). Cross section
showing pore sizes and distribution. % 20.

No. 5. Comocladia dentata Jacq. (Yale 2127). Cross section showing
size and arrangement of tyloses-filled vessels. Rows of crystals in the
rays can be observed in the upper center of the photomicrograph. % zo.

No. 6. Lithraea caustica (Mol.) Miers (Yale 34045). Cross section
showing distribution of small pores. % zo0.

No. 7. Loxopterygitm Sagorii Hook.f. (Yale s000). Cross section
showing pore sizes and arrangements. ¢ 2o0.

No. 8. Loxopterygium Sagotii Hook.f. (Yale 32934). Cross section
through denser, dark colored streaks that characterize this species.
M 20,

No. g. Cotinus americamus Nutr. (Yale 11468). Cross section show-
ing character of this species. Note the similarity to Rbus, Figures 13
and 14. % 20, )

No. 10, Malosma laurina (Nutt.) Nutr, (Yale 23961). Cross section
showing the numerous radial multiples and small size of pores. < 20.

No, 11, Metopium Brownei (Jacq.) Urh, (Yale oR28), CFURS.S&!CtiOIl
showing arrangement and size of pores. Vessels in the uppu} part of

the phoromicrograph are in the sapwood and contain little of the
tyloses and gum that characterize the heartwood of this species. % 20
No. :I Metopiton toxiferum (L.) K, & U, (Yale 15857). Cross sec
ton in heartwood showing tyloses-filled veseelc ] ; #

: g tyloses-filled vessels : g
- el wony ¢ls and abundant gum
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No. 13. Rbus glabra L. (Yale 14418). Cross section showing pore
arrangement. Note irregular tangential bands of minute pores in the
_extreme late wood. 20.

No. 14. Rbus typhina L. (Yale 11470). Cross section showing pore
arrange menmzo.

No. 15. virens Lindh. (Yale 14441). Cross section showing
typical weakly ring-porous early wood and the clusters of mixed small
and minute late-wood pores. X 20.

- No. 16. Schinopsis balansae Engl. (Yale 14958) . Cross section show-
in%mngemeut and number of tyloses-filled heartwood vessels. 3 20.

0. 17. Schinus Molle L. (Yale 6248). Cross section showing
arrangement of the numerous pore multiples in wavy tangential bands.

¢ 20,

)%l’o. 18, Schinus Molle L. (Yale 6248). Large radial gum duct. Tang.
sect, 3 100.

No. 19. Spondias Mombin L. (Yale 17041). Cross section showing
rather large pores and two-sized rays (few uniseriate rays). > 20.

No. 20. Tapirira guianensis Aubl. (Yale 9430). Cross section show-
ing pore sizes and arrangement. Rays are rather fine, ¢ 20.

o. 21. Astromium balansae Engl. (Yale 1046). Crystals in tyloses.
Rad. sect. X 300.

No. 22, Astroniwm fraxinifolium Schott. (Yale 4676). Large crystals
in marginal cells of rays. Dark masses are gum. Rad. sect. X 300.

No. 23. Spondias Mombin L. (Yale 2671). Radial gum duct in large
ray. Note crystals in ray cells (upper part of photomicrograph). Tang.
sect, ¢ 100.

No?iq.. Tapirira Marchandii Aubl. (Yale 9450). Tangential section
showing three rays containing small gum ducts. Fiber septations abund-
ant.  100. :

No. 25. Spondias Mombin L. (Yale 7709). Ray-vessel pitting char-
acterizing this and many other Anacardiaceae genera. Rad, sec. X 300.

IDENTIFICATION OF NEW WORLD TIMBERS
Parc 111
By Roserr W. Hess

ANNONACEAE

Members of the Custard Apple family are widely distrib-
uted through the tropics of the world, Many of them have
edible fruits and a few are cultivated for this purpose. Woods
from the trees of the following 21 American genera were
studied: Anaxagorea, Amnona, Asimina, Bocageopsis, Cym-
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bopetalum, Desmopsis, Diclinanona, Duguetia, lg:vnea; th:t-
teria, Heteropetalum, H mscbucb:q, {1'!.11?:10:1, nye Jopg ﬂ'ﬂ
lum. Oxandra, Pseudoxandra, Rollinia, Sapranthus, Stem_t_
nona, Unonopsis, and Xylopia. Most of these are small trees.
or shrubs, a few attain medium or rather large size; frequent—ly;

they are slender trees 15 to 25 feet high.

The woods vary from light weight, soft and spongy to

heavy, hard, and compact but have a number of character-

istics in common. ©he inability of the botanists to achieve a

satisfactory natural classification of the genera is reflected in
the range of wood characters and properties which is as
great in some of the larger genera as in the family as a
whole.

The bark is generally smooth, finely laminated, and fibrous

and, in most species, exhibits wedge-like widening of phloem
rays similar to that found in the Bombacaceae, Sterculiaceae,
and Tiliaceae,

Heartwood,

found only in larger trees or in association
with wounds or knots, dark reddish brown, dark olive
brown, or almost black. Sapwood yellowish, light grayish,
or brownish, commonly with more or less pr()r{nuhced
greenish cast. Rays often noticeable or fairly conspicuous
light-colored flakes on radial surfaces. not contrasting mark-
edly with background. Luster rather high to low. Heart-
wood occasionally with disagreeable odor when fresh; dry
wood without distinctive odor or taste. Density generally
medium to high; wood soft and light weight in p'arrhnr all of
A nnond, Asimina, Guatteria, H eteropetalum, Pseudoxandra,
Rollinia, and Unonopsis, ['exture generally medium to fine
occasionally rather coarse, Grain straight to irregular T

Growth rings usually present, nccgsimmll 1 ;
absent; usually formed by a band of thicke
FINg-porous structure in Asimina. Pores n
medium-sized, large in Onychopetalum,
5.-1ﬁnlz'd. and mm_ctimts in Rollinia- solitar
multjpit's. sometimes mostly 3% or
sub-circular; typically few; often n
rays; fairly well distributed witho

y indistinet or
r-walled fibers:
10stly small to
Unonopsis Pittieri
Itary and in short radial
3's; rather thick-walled,
Ot In contact with larger
ut pattern. Vessels with
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exclusively simple perforations, often with wide _rfm(si in
smaller vessels; elements sometimes slightly constricted at
the ends; spiral thickenings present in Asimzina; fine stitjations
sometimes present; greenish yellow gum deposits common;
-‘Pitting typically alternate, of;en Irrcgqla; or locally opposite;
pits mostly small (4 to 7.5,), in part minute (e.g. Anaxagorea,
Desmopsis, Diclinanona, and C xmdm), in part mcdmr:; lt-o
rather large (Annona, Asimina, Cymbopetalum pc;;zﬁ wli-
;:_ﬂomm [Dunal.] Baill., Desmopsis, Guatteria, and Rollinia);
:-':apertures often coalescent. Rays homogeneous to hctﬁzog:;ner;
ous, often variable in the same genus; squarish ce 1 0 :j

irregular in shape, ul[)]s ght cells infrequent and rcc1 a}:{lg h);
short, procumbent cells variable in size (tang.) an g

(rad.) and sometimes short; typically more or less hetero-

encous with single marginal rows and urcgula;ly inter-
gpersed squarish ceglls; varigable in width, rays 6 to 11, mostly
6 to 8, cells wide occur in seventeen genera, not aver }1 or
.5 cells wide in part or all of Annona, Cymbogem g‘n;,
Duguetia, Heteropetalumr, Hamscbucbm,. Mal??(z]ea,‘ .::4;17: a:a:
Rollinia, and Xylopia, up to 12 to 14 cells wi edn;_f 71. -
gorea, Annona, Asimina, Guatteria, Stenanond, an l \ n:;;zp
sis; uniseriate rays often few and very low, Sk cssmmu Ig
cells wide ratherffew in gc_ne; v:ltcl:s tﬂ;;cétéls; e;sg?;. v?;t-hin o
i variable, from 30 to 200, MOSt ien the
I:}:r:ggl::tiﬁ 60 to 130; scattered crystals occasnopall{] n[:::;et;::;
oil cells observed in Cymbopetalum, D(igt{-‘-’ﬂdg A pre—
(3), and Xylopia, cells whose contents agd Pbcr)fa e
scn;ble oil cells sometimes occur (e. g Hanésgim rarcly
Oxandra); ray-vessel pitting very fine to mou_nd ey
rather coarse, occasionally unllgtct_'ally comp chezii e
parenchyma in uniseriate or bxse_nat{ﬂ m._ctaffra e
spaced ¥ to 2 pore—widths apart, also Spﬁlfmi gral R
in some instances; cells of uniseriate banﬁ gﬂittenec)ir i o
in cross section, those of biseriate ban el e (Rollinia);
tangential sides of mutual contact; Cry . A
oil cells observed in Bocageopsis, Cymiop i e
Xylopia. Wood fibers nqn-sefat?; walls thin 9 stck. outs
varying in the same growth ring; more Or Yy
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alioned; pits mostly small, occasionally mt_adipm-—s'__
wg?cally I\Jvir.h narro};\r border and extended slit-like ap
tures. Ripple marks absent. No gum ducts observed.

Anaxagorea. About a score of species of this genus ¢
found in the forest lowlands of Central America and nor -
ern South America. The Amoura are typically large shrubs
or small trees, 10 to 25 feet tall. - i

Wood light grayish, with more or less yellowish cast,
distinctly marked ‘on radial section by prominent light-:
colored or brownish ray flakes. Luster medium. Odor lack-:
ing, taste not distinctive. Density medium; wood firm and
strong, grain somewhat irregular.

Growth rings absent or indistinct. Pores small (largest 701

to 120p), not visible or individually indistinct without lens,
with tendency toward radial arrangement, rather few, angu-
lar, in short radial multiples and solitary, rarely in contact
with large rays and infrequently with small rays. Vessel
elements with simple perforations, constricted ends; inter-
vascular pits small (3 to 4.5u). Rays 1 to 12 or 14, with very
few 1 to 4 or 6, cells wide: up to 200 cells high; essentially
homogeneous but with single marginal rows of square or
§hurt_upright cells; pits to vessels small. Wood parcnchy‘ma
in uniseriate or biseriate metatracheal bands about one pore-
width apart and sparingly paratracheal. Fibers with medium

to thick walls and very numerous small, indistinct]y bordered
pits. '

| Annona. There Aare many species of Annona distributed

throughout the tropical and sub-tropical Americas, They are
\\-1dcl_\rl cuiuvgrcd for their fruit and frequently become
?arurﬁnﬂliw.cd. The light and soft woods are somefimes used |
urt 11;1; net floats and bottle sto Pers; somewhat denser

material 1s sometimes used for E i

§ 1 ox yokes. The small si i

able and the com v : i v

: aratively poor 7 imi
e e p Y poor quality of the wood limit. |

Heartwood

2 pale vellow, or orav with « ; -
cist; non o fq gray with yellow or greenish

A !'“l istince drom grayish or whitish outer sa
- brown “heartwood” s i £
ometimes present near wounds,
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‘probably associated with early stages of decay. DLusFer
“medium or low. Without distinctive odor or taste. 1ensity

medium to very low; texture medium to rather coarse; grain

straight or irregular. Very susceptible to fungus stain and

decay.

Glj"owth rings indistinct. Pores medium-sized (lag'gcit 103
to 220p), solitary and in short multiples, cvep]y distribute
or more numerous in early wood few to fairly numerousi
sub-circular. Vessels with simple perforations r.arl}cr smal
to medium-sized (7.5 to op) inten_rascular pits; pitting a[tcr};
nate or with tendency to opposite. Maximum ray widt
varying for different species, largest 4 to 8, sometimes tO
12 cells wide, uniseriates few; maximum height 30 to 1'_20,
sometimes to 200, cells high; nearly homogeneous w{lt:-
short procumbent and few to fairly numerous squansiz cells;
pits to vessels medium-sized or rather small. Par?nchyrna 12
numerous uniseriate or biseriate metatracheal lines space
25 t0 1 pore-width apart, and spapn_gly paratrach.eal;] somﬁ-
times tending to horizontal seriation; metatrac.he geks
rounded in cross section. Fiber }Maﬂs thin or of medium thick-
ness; pits medium-sized, indistinctly bordered, numerous.

imi ilob: is the
Asimina. The Pawpaw (A. triloba [L.] Dunal) is t
only one of six species fgund in the United States that att?,lxi;s
the stature of a small tree, It is best known for its large edible

fruit. .

od oreenish, or greenish yellow, becoming super-
ﬁcﬂﬁ;rrl;wrgwngupon exposgrc; not sharply demarcated, and
often not distinct from the lighter colored, sometimes grgy_
ish, narrow, sapwood. Luster medium to rather h!gl]:. O ?tr
lac‘king, taste not distinctive. Generally light weight, soft,
brittle, and coarse‘-texmred.mn S NRE,

i istinct., -pPOrous; ly-w

mgiirgﬁs%zer&?gbsargiy'visible w%tlﬂxpour lens, in a single lmo;-e
or less continuous row, followed by a narrow band of closely
associated somewhat smaller pores, d_ecreasmg to minute
outwards; initial row mostly solitary, others mostly in :l}us.
ters with few solitary and in short multiples; thin-walled,
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b-circular. Vessels with simple perforations; medium-sizegj__
?; folr?:c;lrintervascular pits? alternate with tendency to

opposite; with spiral thickenings at least in smaller vessels,

Largest rays 6 to 12 cells wide; with few small rays; uniseri-

ates and biseriates low, infrequent on cross-section; nearly
homogeneous, with few squarish marginal cells; procumbent;_.
cells irregular, small and rounded (tang.), mostly long
(rad.); small globules of yellowish brown gum abundax_}t...
Wood parenchyma sparingly paratracheal and in tangential
or concentric bands 1 or 2 cells wide, scarcely distinct with
lens; metatracheal strands more or less storied; oil cells
absent. Wood fibers with thin walls and numerous, small
indistinctly bordered pits.

Bocageopsis. Two samples of B. multifiora (Mart.) R.E.
Fries, a tree or shrub of the Amazon valley, are available for
study. The wood is grayish with strong greenish cast, luster
rather low, without distinctive odor or taste, moderately
hard and heayy, medium-textured, straight-grained.

Growth rings indistinct. Pores medium-sized (170p),
barely visible without lens, solitary and in short multiples,
rather few, well distributed, sub-circular. Vessel elements
with simple perforations, constricted ends, striate, small
(5p) alternate intervascular pits. Rays 1 to 6 or 8 cells wide;
UPp 10 90 to 175 cells high; uniseriate rays fairly numerous;
l::lt]imgi?e::us; Ct:w:mmo%;:m\:gus. with many to few square

S; s [0 vessels . ¥ 7 i 1seri
and biseriate bands 1 10134 peenh oy Ma in uniserite
oil cells common, Fihelr iis 1-:-'cr 7 ‘;I]Hl; ?}Parlt, hmqf 1 §;cpdel'
ey p Yy small, simple or indistinct-

Cymbopetalum. The nine s
are rather small trees or shrub
America, and northern South A
the Orejuelo, C, penduliflorum

pecies comprising this genus
s found in Mexico, Central

merica. The flower petals of
(Dunal) Baill.,

: o, 7 are used as

b;:\ cr_agf, Spice and the bark s sometimes used as cordage

the }1. 0ods have no known special uses 2
g7, (lmd light grayish with mild to

cast,

pronounced greenish

Juster rather Jow di 73 SR
to medium, W thout distinetive odor

1
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or taste. Density rather low (e.g. _C. pqnduhﬂarum} to
“medium; texture medium to fine; grain straight. ‘ s
~ Growth rings absent or indistinct. Pores mcd1;1}m—mz¢z0
(170p) and barely visible in C. penduliflorum, Sllm | (?‘:‘ nd
85u) in others; solitary and with few small c ustcrls ud
numerous short multiples (in dense material short multip e
are often radially aligned and separated only by bsmgd
P'a-re‘nchyma cells, appearing rather lpng), well disnl‘i ut::1 ts,
rather few to fairly numerous, sub-circular. Vessel ¢ tl:'ml('itl
with simple perforations having wide rims; with slig },;
constricted ends; intervascular pits small (6 to 7.3.;:) So
medium-sized (8u in C. penduliflorum); alernate. Rays a: ro
f":cells wide (1 to 3 in C. Jongipes Diels, 1 to 8 in c: glmzl 'nh-
. omm), _uP-to 50 to 100, mostly less than 35, cells hig 3
uniseriates very low, commonly few; pits to vessels sma
and rounded to narrow and clongateé!. Rays heterogeneou.:f}
with numerous square cells in C. longipes and C. Tessmann:
%‘ries (oil cells absent from wood pa}'enchy_ma); rays h;n;o—
geneous in C. costaricense (Donn.Smith) Fries and C. ;:W u&
%eomm (oil cells numerous in wood pare_nchyma). c_:[o
parenchyma in concentric bands 1 or 2 cells wide, spagl: 1
%?:r'z pore-widths apart; slender oil ce-.lls common. F:I t=:rsci
more or less radially aligned; with small indistinctly bordere
pits.

i ies 0 ically small trees
sis. Of the dozen species of typicall
or gerfl?)l: t%und in Central America and no;fth E‘Smmsi?i?;];
| tala on.
America, only one sample of D. stenope S i
R.E. Fries (Yale 14889; N.S. Stevenson :?5}1 Rl o
. The wood (sapwood) is light grayish with a greenis 3
;t;(llgrw cast and s}(noxlx)rs the rays prominently on lrad:al.sua
faces. Moderately dense, medium-textured, straight-grained.
Growth rings poorly defined. Pores small (gop), hno_t
visible without lens, fairly nux-;llelrous, so\l’;t:srg;s a\r::;l tlinsiin ;i:
ultiples, rarely in contact with rays. Vesscis
1;::::rfn:;lx:n:im:ls; vgry fine (3u) alternate p_lmngl. Rays c{ ;:w-{
cells wide, up to os cells high; uniscriates low an it
heterogeneous, with comparatively few intersperse
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marginal square cells; pits to vessels very small. W od
parenchyma in bands 1 or 2 cells wide, spaccd_ab.ou-: one
pore-width apart. Fibers with numerous small, indistinctly

bordered pits.

Diclinanona. Two species of small trees are found in

upper Amazon basin. One specimen, D. calycina (Diels)s

R.E. Fries (Yale 17996; Williams 2756) is available.

sample is badly stained but apparently was light gray with)
a greenish yellow cast, with noticeable rays on radial sur=

faces. Of medium density and texture, straight-grained.

Growth rings present. Pores medium-sized (170p), barely
visible, rather few, solitary and in short multiples. Vessel
elements with simple perforations, constricted at ends; inter~"
vascular pitting medium (8u), alternate with tendency to
cells wide; up to 115,
heterogeneous with single
marginal and few interspersed rows of square cells; pits to

opposite. Rays 1 to 6, mostly 3 and 4,
mostly less than 50, cells high;

vessels rather small. Wood par
seriate with few biseriate, spaced about %

flanked on either side by wood fibers o
usual, Fibers with nun
dered pits.

Duguetia. The numeroy
to medium-sized trees. T

vary considerably in

density and
use of denser woods

for tool h
| “'m_nih yellowish or yellowish gray. with more or less
rownish or greenish cast, with noticeable light colored or

brownish ray mar]{ings on radial surfaces, Black streaks or
patches of gum-filled wood are sometimes found adiac

0 wounds, resemblino traumatic . o b
Diospyros (Et ) .

attendant properties. Local
andles has been reported.

rmation n
Fre g ebeas € wood of D. Sanduwithii RE
- > Aght brown, superficially resembling Fusgeq, 1,
med : s Eag

um to rather low. Odorless and tasteless. Hard and

‘more or less alternate, wit

enchyma bands mostly uni-

4 fprm:-\\'idrl'l apart,
larger size than
1erous rather small indistinctly bor-
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: ity.? i
rather heavy! to medium? or rather low density. Medium

to fine texture. Straight to irregular grain.

| ium-sized
srowth rings usua resent. Pores sn?all or medium-siz
?ig 15-5p),gsoli y;rl:d in short mqit;pics or radial pal%
( ly numerous tt:?;w (e.g D.ﬁSpixmm_}. :fcae; :Le?gr)
with si ions; pitting fine to minute (4. bp),
o e choal%scent apertures. Rays m.ostg
1 to 5 or 6 cells wide (1 to 8 in D. Spixiana, 1 to 4 n L.
tzz'gﬂ?;a),- uniseriates few; up to 8o to 140, mostli)i( lel?:
than 6o, cells high; homogeneous or nearly so; large oil ce
s tj pxts to vessels very small or minute. Wood pagden}:
a En.uni;seriatc or biseriate bands about one pore-wi aEl
Wood fibers with thick walls in late wood; pits small,
ndistinctly bordered.
Fus Valley species,
Fusaea. Only one of the three Amazon Vall S
F. longifolia (A):;bl.) Saff. (Yale 35700; A.C. Smith 2779) is
available for study. The wood of this sample (from as«sr.r:mllzmd1
) is brown, hard, heavy, and medu.lm.-texmrci ]
black streaks due to injury present, similar to those n
Growth rings present, indistinct. Pores smai,l (100;.1;):
:_faiﬂy numerous; solitary with numerous radial 2's _?ild 3’s;
sub-circular, rather thick-walled; rarely in COt!t‘-'_lCl; wi r:)r:;
Vessel elements slightly constricted ends; simple perf

' tions; fine (4.54) intervascular pitting, more or less alter-

nate, with coalescent apertures; gum deposits r;:ﬂmer:‘::sl..
Ray; 1 to 8, mostly 5 to 7, cells };nhde; a‘rlaf;r to :I?a?i’shmcell}sf it
i : ok

40, cells high; heterogeneous wit TR 5

: t, procumbent cells short; pits to vessels
:E::I‘:}.twc?og:}l (;:l;relr)lchy-m in uniseriate and h:s;;me :)l-?izk-
spaced about one pore-width apart. _;?Voo_d ers tt
walled; pits small, indistinctly bordered.

) i . hadrantha (Diels)
7, Fries, D. caulifiora RE. Fries, D els)
R.lé.)';r?e‘:ag. l}ézl:ifoﬁa RE. Fg;s, D. quitarensis Benth., D. Sandwithii
’ri . wallicola MacBride, el
&%F S::;o?ﬁcba '(Dfmls) R.E. Frics, D. panamensis Standl,, D. Spiviana
Mart., D. uniflora Mart. |
25. mﬂm RE. Fries, D. Spixiana Mart.
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Guatteria. There are over w{?& hlg;i}‘:d_[_sifl’:‘?;o‘éi; g
or shrubs of this genus in tropical America, Dot
yugh about the same range of properties as ugft 20 e
il:l?iu;?l;é’ {r}nore grayish orghrov.'nish gray with less yellow:
rreenish. ] =
“r\g-'!\-tr;:il grayish or light brownish gray, SOMEHIMES
yellowish “or greenish yellow cast. Occasional Specines
have black streaks or patches of dense black gum-infiltrat
wood near wounds. Luster low to medium. Wlthopt di
tinctive odor or taste. Density mostly medium, occasionalls
low (e.g. G. aeruginosz Standl, and G. Slateri Standl.);
texture medium to rather coarse; grain straight. )
Growth ringos usually present, marked by bands of thicker=
walled fibers. Pores medium-sized to large (120 to 255u),¢
mostly few, solitary with rather few or few short multiples,
sub-circular. Vessels with simple perforations; intervascular
pits typically rather large (8 to 10p4), large (12 to 15p) in'}
G. acruginosa, more or less alternate. apertures commonly -
coalescent. Rays variable, largest usually 8 to 13 cells, some-
times only 6, cells wide; uniseriates, and often other narrow
rays, few; up to 75 to 170, mostly less than 50, cells high;
heterogeneous to nearly homogcumus; cells coarse and
variable in size: pits to vessels medium-sized to rather Jar €.
Pa;‘{'nth'\'mn in uniseriate and biseriate bands spaced about
% to i pore-width apart; also sparingly paratracheal or
narrowly vasicentric, Wood fibers with numerous medium-

sized to rather large pits, with narrow distinct or indistinct
borders.

¥

Heteropetalum, Ty,
are available for study,
probably grayish or ]qu
sofr, approximately of
specimens of Balsa (

Growth rings fairl
smaller diamerer of
bands of parenchy
few and scartered;
simple perl‘uratiuns;

0 samples of H, brasiliensis Be
The specimens
ht brownish. 1

nth.
are stained but were
o he wood is light and
Ol the same density as ligl i

y as 1t-weight
Ochromu), 8 %

y distinct, due to sli
a few rows of fibers
ma. Pores smjg]] (
snlitar}‘ and in 1

‘adial pairs.
rather smal] (e

; Vessels with
5p) alternate Intervascu-
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0 33 ide; up to 65 cells;
its. Rays 1 to 4, mostly 1 to 3; cells wide; up
jila;tg;(?gcnzyous, with large s«;uarelsor megulalll-ly &Iﬁgi ;::el][;s:
mostly on margins; pits to vessels very sma = ged ok
ds uniseriate, spaced 1 or 2 pore '
E: lsmf?ng E\‘irailm:stelrlled radially?zll’ith flecks commcl)_‘n.rglbeg P:z
wall d very large with blunt or shortly
thlgq-waliltids;nall,ve;{rcmregly numerous, mostly urcgulagg
?I?st}ibgted but often in horizontal rows, bordered wi

extended slit-like apertures.

chia, A few species of shrubs or small trees
areligzgglciir‘:uBrazil and the Guianas. The woo_d c:if Il-lf : c;z:;dnc_:stﬁ
R.E. Fries (Yale 35467; A.C. Smith 21 3o)hlskinq tga's il
ellow throughout. Luster medium. Odor l-::r %,ne- e
gisﬁnctive. Density medium; texture rathe 2
strggg‘t;[h rings indistinct. Pores srr;all (851), h!::gt v:nrgéf
numerous, infrequently in contact wlfh r:};fsé rzt;i onsr’y i
in small multiples. Vessels with simp ei ts;: T
stricted ends; small (4.5,4_?,, a.ltemate. p L
ertures. Rays 1 to 4; uniseriatcs up to 5, S
?Ilfostly less than 5o, ce!ls high; .hﬁt;er;)gociixe;uﬁ fb e
e Sh;r;]san\sitlﬁrc c%i-.ll-ilti{f:;: cfntenm presen(ti; pitzo !:(;
Eril;zg]ss?maﬁf Wood parenchyma in g::r‘t:,\;é t}l:sana; arlt s
: l z - - ’ .
R U o
E::?rtgcnam;w borders and extended slit-like

bs
species of small trees or shru
almea. The several species ica and north-east-
o i ey N Lot A s
;:)m Smifstli1 tAhfgflggzut. Luster medium. Odor and taste lack-
rown ' i
ing. Density and texture AR, rminated by a band of
8 h rings distinct, being te all (70p) and
Growt anedgfsibem Pores variable from smd rather few.
;h_;clker-w lerous to medium-sized (170x) a?d‘e rims; with
Vessels with simple perforations having W ), irregularly
xf:?:lzr‘f;ss constricted ends; fine (4 ©© 4.51);
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i itti alescent,
alternate intervascular pitting, the apertures co
Rays nearly homogeneous in M. hypoglauca (St‘andl__:.)
R.E. Fries, and M. cuspidata Diels; heterogenous in M.
depressa (Baill.) R.E. Fries and M. lucida Diels; 1 to 50r6

cells wide (to 10 in M. cuspidata); up to 6o to 130 cells™

high; pits to vessels small to very small. Wood parenchym;
bands uniseriate and biseriate, spaced 1%. or 2 purc-w:dths
apart. Fiber pits numerous, rather small, with narrow borders
and extended slit-like apertures.

. t?lt‘p:”t’.f.\'.']’ [Bd]“) R.E. Fries {I‘l'i!lf;‘ 1
son 103) referred to in Srnrldl{a}-'
Guatemala® is hard and he
sapwood sharply demarc
I]c'.ll‘l'\\'m'.(f,

and Steyermark’s Flora of
avy, fine-textured, with yellowish
ated from the dark greenish brown
The vessels of the he
sapwood are filled with white de
intervascular pjﬁing very fine

similar to others of this
resembles available s

posits of calcium carbonate;
(3:31). Structure otherwise

genus. This sample more nearly
pecimens of Oxandra, v

_ Onychopetalum. Ope specimen of O, lanceolatumn R.E,
Fries (Yale 36971; Krukoff 6909) is available for study. The
wood is pale olive-brown with prominent ray nmr!cihgs on
the radial surface. Luster rather high, Dcﬁsiry medium;
texture fairly coarse; easily worked, ~ j
Growth rings demare
walled fibers. Pores |,
and SL‘;‘HT.CI'CL{;
perforations,
sizes; tl

ated IJ}-‘ a4 narrow
age (230u), distinet wi
frcqucnrlj.‘ in radial pairs,
small (7,) intervascular
: 1€ uniseriates very few
wide and 18, cells high: hom
stonal single rows of cells Jar

band of thick-
thout lens; few
Vessels with simple
ar pits. Rays of two
multiseriates up to 10 cells
] ‘;.gcncnus, thnugh with ocea-
PIts to vessels small, Wood ;.};:1\;({11(:'[|11L\]'I?]}1:0'I el i
bands Spaced about 1/ 2/ oAt kot g

, POre-width apare, Wood fibers

_ 2 10 23
WIth numeroys rather s ' i
OUS 12 small pits ; arrow
il I : having narroy borders and
: s apertures,

¥

ded sht-like

'l-'."lm-.: of Guateng]
Fieldiang: Botany, ,

4877; N.S. Steven-

artwood and part of the
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dra. The true Lancewood of commerce, O, lanceo-
,??;3.; Baill,, is one of two species found in the West
Indies. Eighteen other species grow in South America, most-
ly in the Amazon basin, §l '
1 There is a considerable range of variation among the speci-
mens of the available species and most of them do not have
‘wood of the Lancewood type. Sapwood pale yellgw,bor, in
some species, light grayish. Heartwood dark greenish Lro“.n
‘or blackish, commonly absent from small specimens. Luster
rather low. Wood of O. lanceolata hard, heavy, fipe-tex)—
red, straight-grained, to‘ug_-h,_ and strong; sp.gr.d( alfr-dt?;r
‘about 1.00, Weight about 62 Ibs. per cu. f. Woo ho do I
species variable from medium densnty to rather hard a
rather heavy, medium to rather fine-textured. L
. Growth rings present, dcmarcate;lni;fy ;ln b:;nm?nal el
‘walled fibers and a band qf mo_;ﬁg "edigm e e
‘chyma, Pores all small or in part me oA s
to 150p); solitary and in short multiples, ffmt){ons- g
well distributed. Vessels with simple _Cfﬁoz:t G ,) Pin o
very fine (2 to 4.5, mostly 3 to 3.7u), -naltemi:;e et
euneura Deils (Yale 36870; Krukoff 6:784&3 e
with coalescent apertures. Rays tW0~SiZt:s I e o
monly few; largest 4 to 7, usually 5 o're;kl “heterogeneous
80 to 120 cells high; homogeneous or we sy;n 0 e
with few square cells; pits to vessels c;ery e L
unilaterally compound, Wood paren Yt“{;‘al o Sre it
biseriate metatracheal bands Spacec.s‘mfﬂ St v?n icow,
part Woeld W _nqme_rgusneﬂdeg slit like apertures.
generally indistinct, bOfders__an i small, thick-walled, with

In O. lanceolata the ROERS; $50 i pifss sl (4.5h)-

numerous radial pairs or 3's; INEELVAsc few; up to 120, oSt
Rays 1 to 5 or 6 cells wide, Uniscriates s or nearly so; pits
rays less than 70, cells high; *‘°m93irﬁi°' eneric déscription
to vessels small. Otherwise as in the Gench ed

3 ssll b Wl PG tter: MO~
35?: ethe rays of O. Riedeliana R*E&lgism g;os:asuggﬁtp oil
o, Lk e ot and, dios
cells. Wood fiber pits with distin




|

26 TROPICAL WOODS

Pseudoxandra. Only one of the six described species:
shrubs or trees, P. guianensis RE. Fries (Yale 356513 A
Smith 2665) is available for stpdy. The wood is lég':lt yell. W-
ish green with rather conspicuous rays on radial sectio
moderately lustrous, light weight and rather soft, medit
textured. o

Growth rings present. Pores rather small (110p), in ra
pairs and solitary, rather few. V essc?ls with simple Perf.o -
tions, and small (4.54) alternate intervascular pits wil
coalescent apertures. Rays 1 to 8 cells wide, uniseriates fa r
numerous; up to 1zo cells high; nearly hnmogeneous’;_ i
to vessels small. Wood parenchyma in numerous unisers
and biseriate bands spaced 1% to 2 pore-widths apart. W
fibers mostly thin-walled, with numerous small pits having
narrow borders and extended slit-like apertures.

: Ro_l!muli‘ About 55 species of trees and shrubs have been
(im-rsm:{ n this genus. The woods are Iight grayish, p
brownish or greenish; luster mostly medium., texture rather
coarse to medium without distinctive odor or taste,
medium density or light and soft,
_(.m\\'ih rings present, often distis
of thicker-walled fibers, Pores medium-sized to large (large '
145 10 3004, usually 160 to 220p), barely visible to distinct
:\ lthm]t‘ lens, solitary and in short multfplcs or radial pairs’,-
lL}&._ \cs._w:ls with simple perforations; intervascular pits
}r{m]mm-smu] to rather small (g to 7-51), mostly alternate
ays more or less heterooene . larges e :
cells wide s o heterogeneous; largest typically 6 to 8
> Wide," uniseriates generally few; maximum height
variable from 30 to 95 cells high. infre : 579
with vessels: [)iftc to vessels I].L i‘é e e conCe
present. Wood parenchy - tumm-sized, crystals Sometimes
; ¢ parenchyma in uniserjate or biseriate bands

1Ct, f('.'l'n]{-:d h‘: a ban

Spaced V) s =Wl
_]___ ) 17/, pore-width apart, also sparingly para-
. ".l|{|i-"H _:,I!' R. permensis Standl, (Yale 12278: G
cells wide. 0 200 cells ki acemosy b
o i“‘z{n;r: ;‘;301 I(.cils}lhigf‘._}:] R. subracemosa Pitr. (Yale 36273; L
RE, po 19260) FOUS Wide, up to 45 cells hioh. ides
130 ; ;;:- }’:LL~11(J;)26;' Krukoff 6856) -andﬁ% exm:f: ( gh:’;m:mgg
* 9431 Persaud 13 1 . cellsd .

respecsaty 4 12) 1 to 4 cells wide, up to 45 and 85 cells high,
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acheal in most species; scattered crystals sometimes present.
Vood fibers mostly with thin walls and numerous medium-

‘sized bordered pits.

Sapranthus. The seven species of shrubs or compara-

R i - d
tively small trees in this genus are limited to Mexico an

Centyral America. Only one specimen of Palanco, S. nica-
raguensis Seem. (Yale 10083; Record 132), is available. The
wood is rather dense greenish yellow with very dark brown

traumatic) heartwood. Luster and texture mec!ium.
( Growth rings present, formed by an indefinite band of

thicker-walled fibers. Pores small (gop), solitary and with

erous radial pairs and 3’s. Vessels with simple
‘};eegorr:t]ir;]ns; small (4.5p), irregularly glternat-e mtqrvascuiar
pits, apertures coalescent. Ra){s hett_:rogeneous, w:tltlm ix:mg
cells squarish; 1 to 8 cells wide and up to 70 cells t.:gm:
pits to vessels small. Wood parenchyma bands umf)ermnﬁn
biseriate and 1 or 2 pore-widths apart. Wood fibers E:C(‘.lf th%
increasingly thick-walled toward the out;r Jt}sart o
growth ring; with numerous small bordered pits.

ies 1 all tree found in
Stenanona. The only species is a sm f
Panama. The wood of the sample, St@_"i?‘:‘# g”imﬁ
Standl. (Yale 12046; G. P. Cooper 427),is 1 %‘l tg syad'acent
a strong greenish yellow cast, with blackish areas ad)
to wounds. Density and texture medium. 1 i
Growth rings present, pores small (8ou), s?s Wi:t);J. e
pairs and 3's, rarcgr. in contact with rays. V'estseervasc o p?ts,
perforations and small (4.51), alternate in

apertures coalescent. Rays 1 to 12 cells wxde,utémﬁirtlﬁtin r:gr;
very few; up to 6o cells high; heteﬁrgen;o a;-enchyma 7
squarish cells; pits to vessels small. :::?i e
uniseriate and biseriate bands 1 or 2 301‘8 P

ET i ered pits.
fibers with numerous medium-size bord P

Unonopsis. There are about 22 SpECIes .(sl:;s;iﬁ::dBi;;T
the West Indies and Central America I:(')h a greenish cast,
The woods are light gray or brmfvah W 'Lgo b Tatliey
with noticeable ray flakes on radial sections.

- ed.
low density, rather coarse-textur
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edium-sized
'th rings present or absent. Pores m ed (
o v visible without lens; solitary and in §
BB tohy pate o ; paired; few. Vessels with simpl
multiples, occasionally paired; . o
rforations; intervascular pits small (5 to 6), M _
A ly : ‘I' ate, with coalescent apertures. Rays 1 to
sl corL 30 tC ells high; heterogeneo
or 8 cells wide; up to 80 to 120 cells g ,ll' i
with many squarish cells; pits to \.-'cssels Isma : s_ & _
(3) numerous in U, floribunda Diels. Wood parenc ym?d
uniseriate and biseriate bands spaced about one pore-width
apart. Wood fibers with numerous small bordered pits.
The wood of U. Pittieri Safford (Yale 1o551; G.P, Copp £
198 ) 1s of low density and coarse texture. Pores large (z;:o;q)_:!
distinct without lens; intervascular pits rather small (7m)3
rays 1 to 14 cells wide, up to 100 cells high, homogeneous
or IlL.‘;lI"L_\ S0,

i t, oil cells present in X, frutescens Aubl. (Yale
ﬁmdtgﬁ épgta‘ll?lgs:relllslﬂ)ljand X. pmmfma Fries (Yale 18925;
:i,O?\g/V,iJliz.ams 6225). Fibers with numerous small bordered
Pits.

I Key 1o THE GENERA
1 he
| e available specimens (305 samples) and t

::Zﬁ? bg::anical classiﬁgation it is not possible to m‘?:(:l .2
. r lete workable key to the genera. of the wog' o
.comlp me general structure so that charactfzrs of ( lsitli'n
Io'f ; 1:rgam:t:egssarily small and subject to relatlyc lvarnca;b3 ;tgro
il’gih a number of species appearing to be mis :;;::cc =

s the range of characters within some (')l lt ag sEe
g laree portion of the total for the family. It app "
g ili? mI())re extensive collection of accu_ratel_;lf naig:: <
:hiziisr:rlild a careful study of ahhm)rﬁzggﬁi ::ls as(;sf this

ill be required before_ e ric
?a(ﬁilv\‘:lcm be (ildem:iﬁed to the proper genus.f e sim

Most of the woods can be pla‘_(’:.ed in j:he a " y ity
difficulty on the basis of distinct to cong;;:;t;(:lus y;&ed e
alsl)ider":wcb pattern with the fine, uniformly spa
of metatracheal parenchyma.

Xylopia. The Polewood (X. frutescens Aubl.), as it is
known in British Honduras, is the mostly widely distributed:
of the numerous species found in tropical America. A few
are medium-sized trees but most are small trees or shrubs.!
The heartwood. when present, i1s blackish brown; the sap-
wood is hight grayish or thr brownish with more or less
distinct greenish east. Luster medinm, texture medium or
rather coarse, Heartwood of X. frutescens with fetid odor

when cut, dry wood without distinctive odor or taste
l)umr_\' medium to rather low,

Pores medium sized
lens; solitary and in gf
Vessels with simple I
(5 to 7.5u), i|‘1'egularl_\-‘
tures.
Wwide,®

EXPLANATION OF quunrs | Ao
Annona scleroderma Safford (Yale :ﬁﬁ% . -E;‘;:; 5::3030 £
II:I)(\)V 14;luznsity specimen showing IT;ge E:-J:;car cely visble. X 20
:rmngemcnt. The fine paten(i:lm:;]es (Yﬂé Sy Crossxsc::;on
imiina_triloba (L. rood. clusters. .
shi‘-}i'ngh rirlfg-por:us character and late-wood pore

; ' aill, (Yale 34555):

No. 3. Comhopeilital B8 L (Dtg:{t), :1:1 scarcity of small

Cross s 3"tion showing pore sizes and mﬁ?‘chyma b S igares
Ial;)sssé)cii- cells may be observed in the par :

Cross section
10 & 13. ¥ 20. i« Srandl. (Yale :_30.5?}-u g
No. 4. Duguetia pamaméml "5 Gy of che family.
sosing W0 fazre;nchyma_ PSS large rays. Oil cells may be
infrcqu%nt pores seldom in contict WIth ©

of conter;: X 20. X '
observed in large ray to left il o). Cross section showing

- grandl. (Yale 1053 ; imen,
No. s. Gﬂd!t‘-”'i; ggmfdls(‘inmher low density specin
the coarse rays an 3 '

X 20.

(100 to 185u), barely visible without
10rt multiple

t s, well distributed, few,
serforations; mntervascular pits small
S alternate. often with coalescent aper-
ays ENEous Crogeneons
y hunmgcnwus to I‘.C(ungumam; I 10 4 cells 8

; ]ilur;1§(';"1:;t'cs often few; up to 40 10 110 cells high (to
100 cells high in X, brasiliencic @ "ale '
i asiliensis bprcng., Yale 23836; Hoehne

.; n_;;-, pits to \_'c.ssc'lsj sm'all; oil cells sometimes present. Wood
parenchyma in uniseriate and biseriate bands | to 2 pore

l.R"-H up to 8 cells wide in X
wide in X, Benthami RE,

- @Omaticn (1,
cells wide i

Lo am.) Marre,
ries (Yale 35492: A.C. Smith 21«

X. discreta (L) Spr. & Tl 2150), 1 to §
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No. 6. Heteropetalum bmn;tlietr;:e ?:\:t};;::t\::::dsﬁszilsc;f this
ing thin-walled fibers and the =
fitﬁ‘s‘i::gwt(}:;?i.“l;nrk horizontal lines arc' parer.lchyma- g>)< E g
No. Oxandra lanceolata (Sw.) Baill, (Yale 'gsggd n o
s‘h;wi‘n; numerous small pores, rather coarse ray
$ hyma lines. % z0. f o
pa::zcs" Rollinia permensis Standl. (Yale 1::78)}. Crossz,osectxon she
iné lack of contact between vessels aucP larger rays. C 4
No. 9. Xylopia Quintasii Engl. & Diels (Yale 15243). Cross seef

R
. i enchys

showing pore arrangement, rather fine rays, and typical par

pattem. ;\( 20, ' : I

] No. 10. Cymbopetalum pendulifiorron (Dun,) Baill, (Yale 34555)

Oil cells in parenchyma. Rad. SeCt. ¢ 100. !

I\.L) :bx. I!)u_:{m-ri.z Sandwithii R.E. Fries, (Yale 35503. Intervas
pitting; pits t.6x in diameter, Tang, sect. X 1500. ' '

No. 12. Guatteria Slateri Standl. (Yale 10530). Radial section sh
ing small bordered pits commonly found in the fibers of this fs
X 300, .

No. 13. Cymbopetalum pendulifiorum (Dun.) Baill. (Yale 345
Cross section showing oil cells (4) in parenchyma bands. Cells con:
yellow oil or gum. See Figures 3 & 10. W 200.

3

?\'(J.\i[".f\'fﬁl.,-'\TL‘Rz\L TRANSFERS AND CORREC%
TIONS IN THE EUPHORBIACEAE*
By Lrox Croizar
Arnold Arboretum, Harvard University
It was the writer’s privilege to hay
in puhlishing a number of new
African island of Mauritius, Among them was 2 lant
described with doubt as Cleidion ? Cafeaf (Tropical Woodss
77 165 1944), with the comment that it might prove a di
unct genus when the 2 flower could be studied,
Thc characycr_istic ¢ flower of this putative Cleidion and
varu:nus_dcscnptwe notes and illustrations by the writer'sh
good friend Léandri of the Parisian Museum fLecomte Not.

S_\,-.vr__g: 156, fig. 10 etc.; 1941) make it evident that Lauge -
bergia Baill, not Cleidion BJ,

is the genus. Heretofore Igue
*Received for

€ access to these pagest
Euphorbiaceae from the!

publication Seprember 24, 1646,
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rgia was believed to be restricted to Madagascar, and
its extension of range to the Mascarenes, though not unex-
is interesting.

: following new combination is accordingly in order:
| Lautembergia Cafcaf (Croiz.) Croiz. comb.nov.—
Cleidion ? Cafcaf Croizat in Tropical Woods 77: 165 1944.
~ As the writer remarked when first publishing Cleidion ?

' caf, the generic limits in this affinity are hazy, con-
uently the choice of generic name is often a matter of
vidual judgment and convenience. A study of certain
1 American Euphorbiaceae later caused the writer to

consider again the limits of Cleidion, and to give especial
attention to Adenophaedra K1., a genus of unsettled affinities
but beyond doubt close to Cleidion, endemic to the Guianas
and adjacent Amazonas.

It seems probable that all the collections thus far identified
under Cleidion in America belong to Adenophaedra. The
material now available in herbariums is indifferent, and it
will be the task of future monographers to verify this sur-
mise in detail. Acting upon present owledge, nt_:\rerthelﬁs,
the writer presents the following new com inations:

(2) Adenophaedra [mmdtd (Croiz.) Croiz.comb.nov.—
Cleidion praealtum Croiz. in Jour. Arnold Arbor. 24: 167;
1943.

(3) Adenophaedra W oodsoniana (Croiz.) Croiz. comb.
nov.—Cleidion W oodsonianum Croiz. in Jour. Arnold Arbor.
24: 167; 1043. oL, k!

Although the writer is fairly sure that other species of
Cleidion in Tropical America belong to Adenophaedra he
refrains from effecting new combinations, SUGEEsting that
coming monographers give the matter their attention. It is

with genera like Adenophacdra, as a matter of fact, that two
" large affinities in the Euphorbiaceac, the Mercurialis-

Acalypha and Tragia group, come together, and it remains

to be seen to what extent Adenophaedra is related to Githara

and <imilar genera.
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The writer must rectify a mistake of w‘hich he was
victim, believing that Myrica pubescens Willd. was Aleh
nea cerifera Croiz. (in Caldasia 2: 128; 1943). Female speei
mens of this well known entity, which were turned o
to him repeatedly as an “euphorhiaccous" plant‘by a bota 1
who had collected the flora of Colombia extenswely,_lcd h
by macroscopic means to key this putative “euphorbiaceou
form under Alehornea which it simulates to perfection,
castaneifolia (Willd.) A. Juss. in particular. This error adds
one more example to the already long series of indifferent
records credited to taxonomists, both illustrious and noty
who have tried to deal with Euphorbiaceae without havit
at their disposal 4 and ¢ flowers. Gambles of this kind
succeed in perhaps 997 of the cases, but the 1% in which'
they fail is neither very useful nor very plcasing. 4

BRAZILIAN TANNING MATERIALS
By Evcene F. HorN

i R i of e Bsny Rivee . she ‘e
ox fopc e s aguay River in the 'I:ernto s
ot 4 in southwestern Brazil. Quebracho Colorado (S
fmf'.-:'f-'\'fi' I-_ﬂb_]l‘). also called Quebracho Femea, vields 28 er
:"i..'.-".z.l“‘T tannin as compared to a yield of 18 pér' cent for-lgh i
Juebracho Macho (8. I.m-mr:ir"l?,ngl.), which is somctinieﬁa
:-.:I;il:l,‘jqT-(‘.m-d)md“'l Cornillo. The trees of Quebracho Colo="
5 i..m.{‘_ ingzial\]'»‘};emlr{g only 400 to 500 kilos of heartwood
”m}m{{ih” a\\I“-l average yields of 1500 to 2000 kilos for thel
S acho. Ocm:fs_(mal trees of the latter species
g (‘nlﬁlrzdm‘.m metric tons of heartwood. The Que=
iy a’nd fu;J_]; n.mch less abundant than the Quebracho
Tl t‘\\-':n.}- es .m_qu 9 per cent of the extract wood
e G ; .%ct(;rles now operating in Brazilian ter i
ot xtract factories therefore require 555 kilos

vood to produce the same quantity ofsst in
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extract as the extract factories in Paraguay and entina
produce with only 357 kilos of extract ’5305, whicﬂ?sghrge-
ly S. Balansae. The heartwood of Aroeira Vermelha (Astro-
nium urundeuva [Fr.All.] Engl.), sometimes called Urun-
deuva or Urunday, yields 15 per cent of a catechol tannin
similar to Quebracho and is used to a limited extent for the
manufacture of tannin extract by the Brazilian extract fac-
tories previously mentioned.

Barbatimao (Stryphnodendron barbatimao Mart.) is wide-
ly distributed throughout the -dry forests and “campos
cerrados” (savanna forests) from Rio Grande do Sul Ceara.
It is especially '

pecially abundant in some sections of Mato Grosso,
Goiaz, and Minas Gerais. The bark yields 35 per cent of a

‘catechol tannin which produces a light-colored leather of
excellent quality. It is preferred over all other native tan-

barks by the fanneries operating in southern and central

Angico Preto (Piptadenia macrocarpa Benth.) is widely
distributed throughout the seasonal and dry forests from

southern Brazil to Ceard. The bark of this species yields 34
per cent of a catechol tannin, The leath

what darker in color thun that prods
Nonetheless, it is widely employ:

out its entire range.

eechol tannin. The leather produced is some-
Sl 0 ces by Barbatimao.

by themnnencsthmugh-

is widely d.lstrlb d thro
cerrados” from Sao Pz
castern Brazil this Species ¥

employed local
Angico Preto @0 DEE 22
leather and in Pard it is
tanbarks by the local tant
Red Mangrove (R

P er all other Amazonian

o5 vale L) is very common

on the tidal m e dheen Br ccially ong the coast
northeastern and NOFENERE 2= 0 7 of the Amazon where
of Maranho and around the €5 S

¥_’.
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it is called Mangue Vermelho. The bark yields 24 per cent

of tannin but up to the present it has not been utilized exten-

sively. These vast mangrove swamps offer interesting pos-
sibilities for development on a large scale as the timber fre-
quently occurs in almost pure stands with a high volume per
acre. The logging of these mangrove swamps presents pr_o‘_b._-
lems similar to the logging of cypress and swamp hardwoods
in southern United States. An overhead method of logging
is indicated owing to the great mass of tangled roots on the ©
ground. Donkey engines for skidding out the logs could be
mounted on scows of shallow draught which could be floated
to the edge of the mangrove swamps at high tide. The logs
could be peeled mechanically at the mill and the bark sold
to tanneries, or tannin extract could be manufactured, The
wood of Red Mangrove is very hard, heavy, strong, tough,
and durable. It has an air-dry specific gravity of 1.00 to 1.10
and ;\'zig?s 62 to 69 pounds per cubic foot. It is recom-
mended for all purposes requiring strength
resilir{ncc, and resilztm?cc to wiar, ira;sects. agnd,d;?:;l}g.h?:siss!
especially recommended for cross-ties, Tests made by the
Pulp and Paper Section of the Forest Products Laboratory
at Madison, Wisconsin, revealed that Red Mangrove is a
promising pulp material by the soda process owing to the
f;-‘('f't'[}:ﬂr;nall‘\- high yield of cellulose on the volume basis as a
b ot g o ey S P
o .\\'orl(%q Hm t_'.c‘utllizatlon of th(_?sc mangrove
o s markets presents no difficult trans-
P"{‘I-H“m pr}nhicms owing to their location on tidewater,
and Mangue g oo Laguncularia racemosa [L.] Gaeren.)
_ gue de Bordo (C onocarpus erecta 1..) S0
with Red Mangrons il )  L.) are associated
g hroughout its range in Brazil. The bark

of both species ¢ :
th S contain 16 : :
are utilized. per cent of tannin but neither

Black Wattle (Acacia
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A RAPID METHOD OF SOFTENING WOOD FOR
MICROTOME SECTIONING

By G. L. FrRaNKLIN
Forest Products Research Laboratory, Princes Rishorough

In the course of experiments on the softening of so-called
“improved wood” (wood-resin composites) for sectioning
prior to microscopic examination, it was found that heating
in a mixture of glacial acetic acid and hydrogen peroxide
softened both the wood and the resin.! As a result of further
experiment the method has now been adapted for the soft-
ening of hard woods and has been found to have distinct
advantages over other methods in general use.

A squared block of suitable dimensions (e.g. /2 inch cube)
is placed in a mixture of 1 part by volume of .glac-l_al ac?nc
acid and 2 parts by volume of hydmgen__perox:de in a glass
flask fitted with a reflux condenser, and is heated for 1 fo %
hours according to the kind of wood. (The PTOPOTE"’"'? ﬂ(:
the two reagents can prabably be _vaned considerab gi w;{ 1;
out affecting the efficacy of the treatment.) Th; ?:hich
then washed in running water for a few minutes after e
Zﬁgeatgﬁd;ﬁf 1':11"23 softened suﬂil-)cicnt]y ?f]tg.d :‘x’-l;ogsouarr :

catment. Dense ical and sub-tropica : -
u:;g?atniﬂ:ﬂﬁ gi‘;;cﬁaction but exls:jelle_tgt sectons hlﬂ“'e
?eéxi-éut' of Lignum Vitae, Ekki or Bongossi ( Laits'lfm_ :fg‘:.
var. procera), Iroko (Chlorophora excelsa) and others
‘two or three hours’ softening. f . Lote
twﬁsogt:)l:ﬁzrhﬁpid methods of softening .v{t;?d bgf :;l:sl&lgﬁ

ction the outer layers of the block are sof emii ey
acl ; ore than the center. It is an advantage, t e;;m]l ' be
?Ef:ﬁith a block 's'l:i'ghtlly larger giﬁd%:.guég tt‘;g_ mft{hey
: nat if the outer layers are ke P
e fmmed off,lewving the barder core (01 etonnl,
AR B s O e e ised for making PIEpRiss “uR
The outer By s without further tratment. They ars




36 TROPICAL WOODS No. 88

simply shaken up in water, removed with a pipette and
mounted in the usual way. If macerations only are required
these may be prepared more conveniently by immersing
chips of the wood (about the size of half a matchstick) in a
mixture of ¢qual parts of the acid and peroxide in a corked
tube for about two days at 60° C.

The effect of the treatment is to partially delignify the
wood, as indicated by the reaction of sections to standard
cellulose and lignin Q:mining reagents. In this respect it is
comparable to a prolonged treatment in boiling water.2 Thus
the method is not suitable for work involving critical micro-
chemical investigations of the cell wall; it is very useful,
however, for purely anatomical studies, and enables sections
of even the hardest woods to be cut at short notice.
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INTERNATIONAL ASSOCIATION OF WOOD
ANATOMISTS
: Dr. L. (_‘:h'.'{]k reports that his reques
the L_‘mmq] members of a Secretary-
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it gi- E. I?adsw_cll. Ofﬁcerlin-C‘narge, Section of
idic },;;.mg?' Cr.nglcul of Scientific and Industrial Re-
PR arra Bank Road, S. Melbourne, S. C. 4,
T'he Members of Council are as follows: Prof. Irving W

Bailcy Dr. Laurence ¢
» Dr. L halk, Mr, K, ;
Prof. Jean Collardet, Dr, H. Fr ngs?vg;?agirphj%‘:eil;lug’

t for nominations by
Treasurer to suceceed
7 unanimous selection of
refore, no need to hold a
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Hale, Prof. Robert W. Hess, Prof. Fernando Romano
Milanez, Mr. J. B. Rendle, Dr. Y. Tang, Prof. G. Van Iter-
son, Prof. Dr. Albert Frey-Wyssling.

CURRENT LITERATURE

Progress in tropical forest legislation. Caribbean Forest-
er 7:4: 275-278 (English), 279-284 (Spanish); October
1946.

ﬂ?: ordinance to provide for the conservation of the pri-
vate forests of British Honduras is given. This is fOlIO.Wt’j(,i
by a “program for forestry and forest lands in Puerto Rico™
A brief article in Spanish gives the apportionment of income
derived from the sale of various forest products.

Orientando al agricultor en selvicultura. By Jost A.
Girormint, Caribbean Forester 7: 4: 295-296, 328; Octo-
ber 1946.

The z?gticlc contains a discussion of the value of trees on
the farm, silvicultural practices in felling timber, and tree
planting methods. ;

{ : 23 A B
almiers de la Guadeloupe et dependances. y

LesAgmw QuesteL. Caribbean Forester 7: & 297-302
(F rench), 303-308 (English), 308-314 (Spanish); October
1946,

The native I
tional notes concerning
included. £

_ : 2 S

A list of woods arranged according to their resistan

Atb the attack of the West Indian dry-wood termite
Cryptotermes brevis (Walker). By Grorce N. Wm.o-cm;
Caribbean Forester 7: 4 3297334 (English), 335-33

Spanish); October 1946. .
S[‘l'ln)e list ﬁlcludes many species of woods grouped into five

s & . :

wood termite. The per cent of lignin is §

introduced palms are listed. So_mt? addi-
i distribugon, uses, and description are
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Contributions to the study of the Cuban palms. VIL
The genus Calyptrogyne in Cuba. By BrotHer LEON.
Contribuciones Ocasionales (Museo de Historia Natural
del Colegio “De La Salle”, Havana), No. 3, April 1946.
Pp. 12, 2 plates.

~ An account is given of the species of Manaca palms from

(_‘,uha. A new species from Jamaica and two new species

from Cuba are described.

Excursién botanica a la bahia de Nuevas Grandes y
hallazgo de una especie de cachalote nueva para la
fagna _cuban_a. By Hxo. LeoN and C. G. Acuavo. Con-
tribuciones Ocasionales (Museo de Historia Natural del
Colegio “De La Salle”, Havana), No. 5, December 1045.
Pp. 7, 8 figs. }

Ii}c brief account of the expedition includes general
descriptions of the flora in various areas.

Notes on the vegetation of Sierra Surotato in northern
Sl.flalloa. By Howarp Scorr Gentry. Bul, Torrey Bot
I(_\:m' 73% 51 451-462; September 1946.

_ I he vegetation of mountains forming the Sierra Suratato

u.‘amin[m is described in considerable detail, The major zones

of vegetation are given as follows: '
i;m_ Oak !n!est 4500 - 7000 feet elev,
Oak Forest—Grassland 2000 - 4500 ¢ ¢
!z‘rr}ncnl Montane Forest 3[;[;0».}.500 L
_h_h:_:rt—r.rcc Forest §00-3500 Y ¢
I'horn Forest - 2

13

0= 1000

A preliminary study of the ve
bercen Cerro Tancitaro an
Michoacan, Mexico. B
Amer, Midland Nat. 36:
1946.

A deraile ESCEIpt f

:u:uun-;pa::it:lj it:tullp]tbl.ﬂl‘l of the vegetation of the region is

P a list of species collected. Vegetational

described on the basis of the field collections and

getation of the region
: d the Rio Tepalcatepec,
y WiLLiam C. LEAVEN WORTH,
L: 137-206; 20 figs., 1 map; July
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these zones correlated with other vegetational zones of
Mexico.

Flora of Guatemala. Part V. By Paur C. StanpLey and
JuLiaN  A. STEYERMARK. Fieldana: Botany (Chicago
Nat'l Hist. Mus., Chicago) 24: 5: 1-502; August 1946.
The continuation of this valuable work (see Tropical

Woods 86: 63) contains descriptions of 1z additional fam-

ilies, including the Leguminosae, Zygophyllaceae, Rutaceae,

Simaroubaceae, Burseraceae, and Meliaceae.

The vegetation of San José Island, Republic of Panama.
By C. O. ErvaNsoN. Swmithsonian Misc. Col. 106: 2: 1-12;
1 fig., 2 plates; July 1946.
An interesting general description of the plant associations
that occur in the various parts of the island.

El problema maderero de Venezuela. By JoaquiN AVEL-
LAN. Revue Internationale du Bois 13: 109 & 110: 131-130;

1946. .
A comprehensive general analysis of the forestry prob-
lem in Venezuela. Past and anticipated exploitation are dis-
cussed. The composition of the forest, the merchantable

species and their utilization are summarized.

Henri Pittier — a man with a dream. By Tosias LASSER.
Agric. Americas (Washington) 6: 11: 183-184; 1 fig.;
November 1946.

This is the story of Henry Frangois Pittier, who at 89
ears of age is recognized as one of the world’s great leaders

in the field of plant science. Born in Bex, Switzerland, oi: a

mountaineer family, he was early attracted by the Tropics

“with their exuberant vegetation, their immense climbers,

and their rare orchids”. A man with great physical and men-

tal powers, he has centered his interest on the flora and forest
of Venezuela, He has served that country well and among
his outstanding accomplishments are the Manual de las

Plantas Usuales de Venezuela, published in 1926, and the

establishment of the National Terbarium at Caracas. His




e ]

publications number more than 300 books, pamphlets, and
articles on botany, agriculture, geography, and ethnography.

Notas a la flora de Colombia, VIII. By Jost CUATRE-
casas. Rev. Acad. Col. Cienc. Ex., Fis. & Nat. (Bogota),
6: 24: 533-5513 4 plates, 4 figs.; September 1945—March
1040.
Forty-nine new species and one new genus, Phragmotheca

(Bombacaceae), are described in the Araliaceae, Sterculia-

ceae, Vochysiaceae, Bombacaceae, and Melastomaceae.

l\'u:evas nociones sobre el genero Ficus en Colombia, V.
yy ArmaNpo Dueann. Caldasia. 4: 17: 113-1204 August
1046. b

_ i_hrccl _\[xcriu and one variety are described as new, The
distribution of other species is discussed. Part VI in Caldasia

4: 18: 220-230, October 1946, deals with two additional
Spccli“i, 0one new.

Adiciones a las Leguminosas de Colombia. By Lorenzo

_.L,_luin--L RiBE. Caldasia 4: 18: 211-213; October 1946.
T'he occurrence of several species is discussed and a new

combination reported,

Noticias botanicas Colombianas
GAND. Caldasia 4; 18:

, VIL By ArmaNnDO Du-
= : : 231-241; October 1946.
-seven species of Moraceae. Flae i i
. aceae, Flacourtiaceae. mni
ceae are discussed. P Bignoma-
77
Wooden boats of Ecuador. By L
can Forests 52: o 410-412, 42
1946.
A brief account is oj
boats at Posorja, B: 7

V. TEeEspALE. Ameri-
% 444, 445; 5 figs,; September

i -1?.{‘“‘ of the fabrication of wooden
ihia de Caraquez, and Esmieraldas.

Mahogany industry of

; y of Peru, By Hagry ] E

=i bk : P A L. E . Bco-
nomic Geography (Clark Univers ity, \-Vurcesrf::-y M'l:so)

;3\:1 i 1-133 13 ﬁgs.; 1946.
“More than one-half o i

M : all or approx 2]y

miles of Peru’s tota] area of ¢ i \llllatcly g

59,000 square miles is forested,

No. 88
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Most of this is troFical lowland; all of it is located east -of
che main ranges of the Andes on the steep-sided foothills
.nd the broad, flat to undulating plain of the upper Amazon
and its tributaries. Even though this vast area has bee_n
rraversed time and again, little of a quantitative characrer. is
known of its forest resources. After completing a brief
curvey of the forest resources of Peru in 1943, Cox con-
cluded that the range of mahogany is great in the ‘montafia’
although its density varies from place to place. In some areas
there may be one or more mahogany trees to the acre but
more often they are a mile or more apart.”

“It is claimed that the finest area of caoba, as well as rub-
ber, occurs in the Department of Madre de Dios in f_he
southeast of Peru. This is a part of the Acre region which
Peru shares with Brazil and Bolivia. At present there is no
cutting of mahogany there. The regipn is a part o:f ,t,he
watershed of the Rio Madeira and is tributary to Brazil.

The two sawmills at Iquitos cut both ped;o (Cedrela)
and Mahogany lumber. Most of the Cedro is shipped via the
Amazon and the Panama Canal to the west coast of Peru;
nearly all of the Mahogany is shipped to the United States,
Although the annual capacity t_Jf the two mills is abou.t
7,000,000 board feet, the output 15 usually less than half this

ﬁgurc.

Flora of Suriname (Netherlands Guayana). Edited by
A, Purie. Vol. 3, part 2, pp. 1-48; Amsterdam, 1942.
Price f2.50.

The families treated are: Erythroxylaceae (pp. 1-12), by

V. Westhoff; Oenotheraceae (pp. 13-34), Rhizophoraceae

(pp- 35-43), and Oxalidaceae (pp- 44-48), by F. P. Jonker.

Notes on British Guiana timbers. By F. S. Danks. Pp. 28.
Pub. by Forest Department, Georgetown.
This pamphlet describes in non-technical language the
tree and its distribution, the wood and its properties and
uses. Sixteen species are dealt with.
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A histéria taxonémica do “imiri-eém” do brasilindio,

By F. C. HoeuNe. Arquivos Bot. do Estado de S. Paulo 23
3: 33-60; September 1946,

The literature from 1839 to 1946 is reviewed for that
group of the Brazilian Sapotaceae represented by the genera
(or genus) Chrysophyllum, Pradosia, Glycoxylon, Pouteria,
Lucuma, et al. The following species are proposed as correct
for Imird-Eém Chrysophyllum Buranbhem Riedel & Martius
(= Pradosia glycyphloea [Mart. & Eichl.] sensu Kuhlmannj
!I’ _:z_f_‘; c) p}’.?fr:-.r.-; (|.( f'.:s;uu_; I,i;n'ﬂ. Scjnsu Eyma; P. Kublmannii

oledo), and Chrysophyllum lactescens (Vell. i
sensu F. C. Hoehne (= Pometia hn‘a'xcf'm{\-'ell.-) PE;;EE};
lactescens [Vell.] Radlik., sensu Kuhlmann; P ’I :
bl , sens ann; P. lactescens

€ll.| sensu Fyma).

Samuel J. Record. By F, R. M ]
J. ord. By F. R. Mivanez. Rodriguésia 9: 103
1-7; September & December 1945, i 7 g

{ aenimieé of Recnrd? -
A resumé of hecord s work as a wood anatomist and a

r ]1).]1{. o CX 10rdinal 1 !( cV .
L 1S 3 aULUINany SCIEnUnce

Samuel James Rec g
] s Record, M. F., M. A.. Ph
Souza. Rodviewics s S 5.0 D) By PauroF.
o '. Rodriguésia 9 197 117-123, 1 pl\omu}a h; S
ember and December 1045 ' S
‘trl
A biographical sketch. (In Portuguese. )
Glossario d : .
$sarto dos nomes vuloare
> res das pl d ari
e el plantas do Herbirio
ol ]la |--":‘fv ?f!)ttl_ﬁlta. By Henrioue DeLrorce, Pub, b
B restal, Rio de Janeiro, Brazl 104 P, 8 i
A ISt of a g vt T 25 b i
s }151'];;1]‘i111}1)}:11;'{”{1”m'rd'\' 1800 common nmnc; talfen f
name is given tl ‘1 ‘:t'bt‘c.tiran of Botany, With each c i
g 1€ scientific name and’ hcrlnriu;n ml?mon
i 3 : number,
| r;}alfl_bura. By PIMENTAL Gomps P
da / _gim;}mr;z.Scr\'iqn de Doc: it
Brazil, 1945. Pp. 62 G
A dt‘:a‘cri])t'.' o
: ; 1on of the C >
_ Aarnauba P )
ind y Jir A2 : ba P 1RICE :
i nu§fil”}. el i 111111((,0P£mmm cerifera)
nsider: : ! LS .
A products, and economie

"ub. by Ministerio
mentacao, Rio de Janeiro,

==

e

e =
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Tecnologia da madeira seu significado para o Brasil.
By LiNo Tarro. Pub. by Ministerio da Agricultura,
Servico de Documentagio, Rio de Janeiro, Brazil, 1945.
Pp. 9.
A discussion of the problems of wood technology and
their need for solution in Brazil.

The forest resources of Paraguay and their possible
industrial utilization. By Evcene C. Reicuarp. Pub. by
Inter-American Development Commission, Washington,
July 1946. Pp. 26, mimeographed.

The forest resources and wood production of Paraguay
are discussed and plans for improvements outlined.

The evergreen ghat rain-forest of the Tunga and the
Bhadra River soutces. By Kapavinr KRISHNASWAMY. In-
dian Forester 68: 5: 233-240; 2 plates; May 1942 and 68:
6: 305-312, June 1942. ‘ ‘
“The evergreen forest which forms the subject of this
note is part of the almost continuous stretch of the evergreen
zone covering the crest of the Western Ghats (Sahyadri

. - : 3 . -

lored, virgin evergreen forest of the m
If)o?;:d i.:rl gﬁ_e Stat% and embraced b}," the reserve forests
Tungabhadra ‘and Narasimhaparvatha. :
The forest composition and types are described and the
utilization and silvicultural practices dlspus:sed for the prin-
cipal § ecies, Hadascale ( Palaquium ellipticum) and Balagi

(Poeciloneuron indicunt).

New or noteworthy Apocynaceae from India and
Burma. By M. B. RaizApa. Indian Forester 68: 7: 361~
68; 1 plate; July 1942 \ . .
2)ne ngw species ( Aganosma Lacei M. B. Pv.nzaclazi is
described and 11 previous]y unreported species are noted.
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A new Pygeum from Bastar State, Orissa. By M. B. Rar- 4':'

zADA. Indian Forester 68: 8: 4215 1 plate; August- 1942. )
A small evergreen tree, Pygewm mooneyi Raizada, is ,

described. A ,]
- ) |
The forests of Ramdurg State (Deccan). By KADAL»;B__[-
KrisuNaswamy. Indian Forester 69: 1: 3-10; January |

1943 | :
“The growth type is ‘dry-deciduous’. Pmnouncedly. S,

xerophytic species predominate in the growth. The forest

s patchy and open on hill-tops and ridges. In sheltered

\';ﬂh\-s trees generally grow close together to form a coherent
forest canopy.” _
Anogeissus latifolia ( dindal), Albizzia '

*The principal woods are Albizzia amara (tugh), Chlor-
oxylon swietenia (meshwal) and Wrightia tinctoria (hala-
gatt1). Their associate species are Acacia spp., Melia
azadirachta (mm),
lebbek (shirsal), Zizyphus jujuba (bari), etc.”
Sandalwood regeneration in Sambrani Range in the

Kanara northern division. By §. V. Gurwabt. Indian

Forester, 6g: 2: 67-74; February 1943.

The natural distribution of Sandalwood (Santalum album
L..) and its artificial Propagation in this region are discussed.
Indian kapok. By T. P. Gros. Indian Forester 69: 4: 155-

165; .-\pr!l 1943,

“The demand for kapok has increased
" the manufacture of life-belts and othe
ances as well as for its newer uses like tl
tcl_tud kapok and kapok textilor yarn,
(Ceiba pentandra floss) used to meet
and the ian k ¢ 7 ; j i

d the ‘ln(_lun Lapnh (Bombax malabaricym, floss), which at
one tme used to be considered as of inferior ¢ uality, has now
bcgn recognized as equal to the Java kapok in b,uo ancy
\\':':zg'l'lt-bcarlmg capacity and freedom from watcr—lg in) ,
?m‘i Its use in making life-belts, etc , has been approv%g 0%
oth by the Mercantile Max Ve

) cantile Marine I)cpartment, Calcutra and

considerably both
r !ife-saving appli-
e manufacture of
The Java kapok
the bulk of the demand,

tol
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he Marine Surveyors of the British Ministry of Transport.
e N
.t_me author’'s sunumary.

Helves and tool handles. By V. D. LimaYE. Indian Forest-
er 70: 6: 175-177; June 1944. ' S
“The following timbers ga]\iel esta-bhéh:‘:sd a;]:}cr;::i :l;een

rst-class hammer handle and helve timbe _ 2 bees
iﬁacluded in their list of approved timbers E)qy Hgisg?e";tgj

Forces and the Railway Departments. A70g ol

dula (kardhai), Arzogeis)-mcla;ma:m(aﬁiy;;ga ’(ping)

eissus acuminata (yon), C¥ andr 2)s
guqemia dalbergiaid{s (Oss;ndan), Sézlf:;;'eapf:::zga ( ;:::?;23:

Celtis australis (cellis), Olea spp. 0), Pa

montiana (parrotia), Diospyros spp. (light col(c;urci_awood

of ebony, tendu), Acacia arabica (babul), Te’u’Ka sc[:_;;

(dhaman), Heritiera spp. (Sundri), J-Kayea Spp- étc );tc ),

Dalbergia spp. (sissoo, rosewood), solid bamboos etc. ¢ 15
“For the handles of carpentry tools such as planes, c}ll;se),

screwdrivers, etc., such woods as Buxus sempgr;vzrezzs ( .?;; J

Betula alnoides (birch), Acacia spp., Dal f'rgza s;orm

(sisso0), Dalbergia latifolia (rosewood), Gme :moa‘r i

(gamari), Pongamia glabra, Murraya exotica, du;cg p

dalbergioides (sandan), and many others are used and foun

SmFt‘T)Ei'ki:high class articles such as .handles fo_r hair brushes,

mirors, shav‘mg brushes, various kinds of kn!ves, etc. orna-

mental timbers or timbers that can be easily stauTed are
required. Dalbergia latifolia (rosewood), Chlor axyla:ln
swietenia (satin wood), Diospyros spp. (ebony), Cedrela
toona (toon), Adina cordifoliz (haldu), Sar:coﬁetalmln
tomentosum (hoom), Michelia Spp: (Fhamp), Chukrasia
tabularis (chickrassy), Mangifera indica (mango heart-
wood), Juglans spp. (walnut) and many others can be used.

Timber extraction in Sierra Leone. By Roy DuUFrFELL.
Wood (London) 11: 2: 48-50; 9 figs.; February 1946.

A brief description of a logging operation, first without

tractors and later with them. Photographs illustrate some
of the aneratinne
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L'identification des bois de la Céte d'Ivoire. By D. Nor-

MaND.  L’Agronomie  Tropicale (Nogent-sur-Marne,

France) 1: 7 & 8: 361-374; 4 plates; 1946. _.

The woods of the Ulmaceae, Moraceae, Olacaceac,_lc.a-
cinaceae, Octoknémataceae, and Annonaceae are dexnbe_d.
Keys are included for separation of the genera both by
macroscopic and microscopic character. Drawing of cross-
sections illustrate principal features.

Merrilleana. A selection from the general writings of
Elmer Drew Merrill, Sc.D., LL.D. Chronica Botanica
10: 3 & 4: 1-393; 1046. '
This volume, published as a testimoniq! to Dr. Merrill,
contains a biographical chronicle, his l)ihhpgraph}f of pub-
lished articles, and a reprinting of 23 of his principal, gen-
eral articles.

Studies in the Sapotaceae — VI. Miscellaneous Notes.
By Artnur Cronouist. Bul. Torrey Bot. Club Y33 58
465-471; September 1946.

“My revisions of several American groups of the Sapota-
ceae, under the auspices of the Chicle Development Com-
pany, are now concluded. During the course of that work
various notes on other groups in the family have been accum-

ulated. These are here presented, in order to make them
available to future students of the family, a

tain names available for use, An artificial k
can genera of the family, as I understand
by notes and comments a]phnhcticaily arr

nd to make cer-
ey to the Ameri-
them, is followed
anged by genera.”

Distribution of the Dipterocarpaceae. By F. W. Fox-
WORTHY. Jour. Arnold Arb. 27 4: 347-354; October 1946.
“There has been a good deal of study of this family during

the past quarter century, and it is now possible to give a

somewhat more detailed survey of its distribution than that

made by Merrill in 1923. Fxtensive studies of the family
have been made in the regions where it is most highly devel-
oped. There have been changes in the notions of generic and
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istributi i umbers
i limits, in records of distribution, and in the n
specific 11 i e
1 -ies recognized. .
"o 7 i alaysia.
liminary revision of the genus Lom;;ie:; E?n 2M' 5 );4 .
Pre{:}v C. G.'G. J. van STEENIS. Jour. Arno rb. 27: 4:
s2; 2 figs,; October 1946. : N
j&j provisional revision of the genus 1s proposed an y
to the species presented.

y Harorp N. MoL-
ia. Pub. by H. A. GLEAsoN and .
Phgzgzgfl?N. Y Bgt. Gard.). Vol. 2: 5 & 6; September &

October 1946.
ConteENnTS, NO, §
Notes on the Avicularia, 11, by J. F. BReNcKLE. Pp. 169-171.

Additional notes on the genus Petrea, I, by H. N. MOLDENKE.
Pp. 171-184,
ContenTS, No. 6

The Junipers commonly included in Juniperus chinensts, by P.
J. van MeLie. Pp. 185-195.

Additional notes on the genus Petrea, 11, by H. N. MoLDENKE.
Pp. 195-198.

Additional notes on the genus Amasonia, 1, by H.N. MoLDENKE.
Pp. 198-200.

Tropical rain trees. By EpwiNn A. MENNINGER. Jour. New
York Bot. Garden 47: 564: 296-209; December 1946.
“Scattered through the tropics of every region in the

world there are trees of various kinds which are known as
‘rain trees’ because drops of moisture fall to the ground
beneath them, sometimes almost like a shower. This phenom-
enon has fascinated many observers. A few writers have
attributed the ‘rain’ under these trees to a condensation of
dew, but the majority of scientists who have studied the
matter have proved that the ‘rain’ is generally a liquid
secreted by insects which are sometimes present in such
enormous numbers that they actually produce a shower
under the tree while the sun shines brightly all around.”
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A revision of Dyera (Apocynaceae). By Josern Mona-

cuINo. Lloydia 9: 3: 174-202; September 1946.

“In this paper a detailed bibliographical rcvisinn- of quera
is presented. All data available to the author‘whlch .mlght
bear taxonomic significance for the genus or its species are
claborated, and all the important non-taxonomic references
are at least cited in the bibliography. This treatise is chieﬁy
a compilation and lacks taxonomic finality.”

A propos de medicaments antilépreux d'origine
végétale. By E. o WiLpemax, Inst. Royal Colonial Belge
(Brussels).
Part 111, Les plantes utiles du genre Strychnos. (Mémoires 13: §t
1-105; 1946)

Part 1V, Des Strophantbus et de leur utilisation en médecine.
{ Mémorres 15: 42 1-70; 1046)

Part V, Des Ephedra er de leur constitution chimique. (Reprint
from Bul. 16: 2: 306-412; 1945)

The known medicinal values and chemical constituents of
the various species in these genera are reviewed and their
possible use as a leprosy cure discussed. Additional study of
the chemical constituents in the various species and varieties
is advocated for the more promising.

Notes on the anomalous structure of a species of
Baubinia. By Kexnern A. Waoner. Amer. Midland Nat.
36: 1: 251-256, 1 fig., 1 plate; July 1946.

“The strap-shaped stem of this Bauhinia is the result of
the restriction of the activity of the regular cambium to two
localized regions on the periphery of the stem. The seemen-
tation of the pith and wood as reported for other Bauhinias
;luw not occur in this species. The formation of tl
is always at right angles to the two-ranked altern
I'here is also a consistent orientation relative to
of the cruciform pith. The periaxial vessels are unusually
large in diameter, reaching .35 mm. Continuity of the peri.
cycle is maintained by the production of stone cells,”
~Author’s sunmmary. T

e wings
ate tendrils,
the position
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The fﬂfmatiOﬂ of gl'OVV[h l‘ings in Eﬂfﬂﬂdfﬂpbl’d ma
macrophyllum. A. Chev. and Khaya grandifoliola
CDC. By F. C. Humwmer, Empire Forestry Rev. : [ &

103-197; 1946.

“Blocks of wood were removed at monthly intervals for
twelve months from two trees in the Gold Coast, one of
Entandropbragma macrophyllum A. Chev. and one of
Khaya grandifoliola C.DC. Entandrophragma spp. have
definite growth rings consisting of concentric bands of
parenchyma. In the tree of Entandrophragma macrophyllum
such bands were formed at the beginning of each of two
consecutive growing seasons and at no other time. It appears,
therefore, that ring counts may be expected to give a fairly
reliable estimate of age in most species of this genus. In
Khaya spp. growth rings are often discontinuous and in the
tree of J%l;mya grandifoliola it was not possible to correlate
their formation with seasonal periodicity of growth; their
value for estimating age thus appears to be very doubtful.

—Author’s summary.

Influence of fibril angle on longitudinal shrinkage of
ponderosa pine wood. By R. A, CockreLt. Jour. Fo;.
(Washington) 44: 11: 876-878, 2 figs.; Nnvcml:ter 1946.
Results indicate that factors other than fibrillar orientation

in the secondary wall are involved in longitudinal shnnkar%e
of wood. “In (a previous) study it was cxp]amf:d that the
cellulose in the secondary wall is robably a co?bftmmt:ﬁ
matrix of overlapping chain molecules which .!Tl pe ‘m?l‘h ;
by a continuous system of intermicellar capilaries.

coming together of these chain mo‘]eeﬁl::s:: ?ﬂ:ref:sltm‘:fs:ﬁ
of adsorbed water from the intermice xed ends. The

acec ied by a u_shingapartofthq_' A
rri:qtn;%:::?: of t};zis ;henomen n on Fhégg}“g't;‘g'gﬁrltig‘nm
sional changes of wood WOlﬂ.d be inv 1 an: Pthe i
the average length of the chain molecules. thlés’greatcr i
the chain molecules between fastenings,
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increase in length upon drying. This effect apparently occurs

principally during the change from the green to the air-dry

state. The net longitudinal dimensional change in wood,

therefore, would be the resultant of both fibrillar orientation
and chain molecule length, as well as the composite effect
of summerwood and springwood.”

Steps in the silvicultural control of wood quality. By
JensoN H. Paur. Jour. For. (Washington) 44: 11: 953=
058, 2 figs.; November 1946.

“In hardwoods a well-maintained or accelerated growth
in diameter gives the best results.” “A growth pattern
recommended for conifers is a medium, uniformly sustained,
ring width from the center outward.” i

Timber identification as 2 campaigning problem. By
H. E. Descu. Wood 11: 5: 186-189, 5 figs.; July 1046. ¢

A resume of the identification of wood using the card-key

system and, particularlv, the work done by Dr. H. E.
Dadswell. K

Die Toxizitit der phenolischen Inhaltsstoffe des
Kiefern-Kernholzes gegeniiber einigen Faulnispilzen,
By Erik RENNERFELT. Svensh Batanisk Tidskrift 375 1
83-03; 1043. '
I'he fnng:c:dgf properties of the phenolic compounds

!m!rax}.‘h'm and pmr:s_\'l\'m monomethyl ether, which occur

mn tlag heartwood of pine, were investigated. Pinosylvin

“lk;‘l(‘(_fiilu_\'. possesses antiseptic properties toward wood-

destroying fungl. The phenol coeflicient of pinosylvin is

¢a. 5-10; that of the monomethyl ether. . '
Simall ‘wood blocks, containing about 0.7—0.8 per cent
pnosylvin monomethyl ether, were significantly resistant to

at Ii“..'i\' h\ ]‘{'ff”?f ] S(?‘Hd”fﬂjﬁj l{ I { 1ié
o =INOB tR1 ]31 MWCH
: " .‘. \] 3 }/.I!I I)C'pf.
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The influence of the phenolic compounds in the heart-
wood of Scots Pine (Pinus sylvestris L.) on the growth
of some decay fungi in nutrient solution. By Erix
RENNERFELT. Svensk Botanish Tidskrift 39: 4: 311-318;

1945-

Of the two phenolic compounds in the heartwood of
Scots Pine (Pinus sylvestris L.), pinosylvin and pinosylvin
monomethyl ether, the former is the more universal poison.
Pinosylvin in a nutrient solution is active in a concentration
of 0.02-0.002 per cent. Pinosylvin monomethyl ether is the
more specific problem, of great toxicity for example to
Coniophora puteana and Merulius lacrymans, of much small-
er toxicity to ther fungi such as Lentinus lepideus and Poly-
porus annosus—Rosert Brocu, Yale Dept. Botany.

L’utilisation dans le royaume-uni des bois tropicaux et
subtropicaux britanniques. By S. E. Cuaxprer. Revue
Internationale du Bois (Paris) jo: 109 & 110: 126-130;
July-August 1946.

Dr. Chandler, Secretary of the Advisory Committee on
Timbers, Imperial Institute, London, discusses Ytl}tz tropical
and subtropical species of trees of the British let;df d%-;
dom that have proved to be good sources of E'oo. orfm_-
following uses: decorative work, carpentry, oon;xgt,f S
niture and cabinet-making, heavy cupstrur:tm!:;1 pla O'I'he
for piers and bridges, wagons, and various dspct_:l til;is:sr.zamm
country of origin and both the common and scien _
of the trees are given.~MarY RECORD.

. : . waad
Developing the colonies. By W, A. RoBERTSON
tr: 7: 183-185, 4 figss July ‘!946'.. industry in the
The problems of the WP“:“.! m:lcbt:f f;? the furure are
various British colonies and the prosp

outlined,
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Arbol de lacre (rev.) 84: 29
Argentina, Calden (rev.) 87: 46
Chorisia (rev.) 81: 51
Ficus (rev.) 83: 19
Flora (rev.) 83: 11
Forests (rev.) 81: 51
Lythraceae (rev.) 83: 18
Myrtaceae (rev,) 83: 19
Plants (rev.) B4: 32
Woods (rev.) 84: 32
Arinoco scrap 86: 14
Aristolochia, 5. Am. (rev.) 83: 17
Aroeira vermelha 88: 33
Ash content, Woods (rev.) 88:
44, 87: 64
Asia, Hippocrateaceae (rev.) 85:
Asimina 88: 17; (rev.) 84: 38
Astianthus, Guoar, 84: 17
Astiella delicatula, sp, nov. (rev.)
87: 58 i
Astreniiem wrundenva 882 33
Avicennmiaceae (rev.) B4: 40
Distribution (rev.) 85: 36
I'exas (rev.) 87: 63
Arvicularia (rev.) 88: 47

Balagi (rev.) 88: 43 !
Balfouradendron Riedeliamon 86: |
3alsa, Shrinkage 84: 18

Specific Gravity 84: 18

|
Bamboo. Eucador (rev.) 87: 42 ‘
Nails (rev.) 85: 29 \
3arbarimio 88;: 38 |
Jarbuda Island, Greenhearr 81: 2 |
Baubinia, Anomalous |
(rev,) BB: 48
Begomia, Brazil (rev.) 84: 31
Belgian Congo pulpwoods (rev.)
B&: 34
sernoutlia, Guar, 84z 15
Berula (rev,) 88: 20
Hﬂ.hlinf__gr.;pi.. rev.) B7: 64
]':‘.!‘_._f..!“ Congo (rev.) 87: 56
Urrechr (rev.) 86: 43

structure

| Burseraceae (rev.) 85: 27: B5: 49

Bignoniaceae, Colombia (rev.) |
40
Billia, Guatemala 84: 13
Blakea (rev.) B4: 36
Boats, Ecuador 88: 46
Bocageopsis 88: 18 \
Boranical identification (rev.) !
a1
Jox-elder 84: 14
Brazil, Acacia negra (rev.)
“Album floristico” (rev.)
o
Begonja (rev.) 84z 31 !
Carnauba palm (rev,) 883 42
Dalbergia 86; 1
Flora (rev.) 84: 31
Imira-eem (rev.) 88: 42
Medicinal pls. (rev.) 84: 31 =
New spp. (rev.) 83: 17; 84t 31
Palmaceae (rev.) 87: 42
arana pine 85: 9
Plant names (rev.) 88: 42
Tanning marcrials 88: 32
Sapotaceac (rev.) 883 42
iuiip\umd 86: 1
Wood names (rev.) 85: 28
Wood technology (rev.) 88: 438
Woods 86: 12; (rev.) 85: 27
Brazil and Paraguay, Vo I
(rev.) 86: Z'.-'-\g’ / VAR
Brenax, J. P, M. (art.) 86: 3
dritish colonial rimbers (rev.) 883
bl
dritish  Guiana,
88: 11
liriris_h Honduras, forest legisla-
tion (rev.) 88: 47
Forests (rev,) 84; 97, 98
Timbers (rev.) 87: 40
Brosimum wtile 88: 4-11
Bumnelia (rev.) B5: 94

limbers (rev.)

Burma, Apocynaceae (rev.) 88:
43

Timber (rev.) 85: 28

No. 88

Cajueiro (rev.) 81: 50

Calden, Argentina (rev.) 87: 46

Canté 84: 16

Capparis salicifolia (rev.) 84: 37

Carafio 84: 12

Carapa guianensis 88: 6-11

Carnauba palm, Brazil (rev.) 88:
42

Cassinopsis, Icacinaceae (rev.) 87:
58.

Cassipourea, S. Am. (rev,) 85: 32
Castela (rev.) 84: 39
Caucho blanco 88: 13
Cecropia tree (rev.) 81: 49
Cedar, Red 84: 9
Western red 88: 211
Cedrela mexicana (rev.) 84: 28
Cuba (rev.) 87: 36
Cedro (rev.) 83: 26
Cuban plantations (rev.) 87: 36
Gelastraceae, Madagascar (rev.)
87: 59
Central America, Lauraceae (rev.)
B85: 25
Plants (rev.) 83: 24; 881 33
Timbers (rev.) 86z 30
Chactoptelea mexicana 88: 6-11
Charophyta (rev.) 85: 32
Chilca 84: 17 A
China, Abies (rev.) 863 43
For. Prod. Lab. (rev.) 86: 41
Kywangsi plants (rev.) B5: 22
Melastomaceae (rev.) 84t 39
New plants (rev.) 84: 39 by
New species (rev.) 851 23; B3

52
Thalictrum (rev.) 85% 23
Chocon 84: 17
Chorisia, Cult, Arg. (rev,) 81: 51

Chronica Botanica Cal. (rev.) 88%

52
Chrysophyllum, N. Am. Spp-
(rev.) 84: 25 _
S. Am, spp- (n;\;.) 48:: 34
ea (pev,) B7: 4 3
gﬁggm barks (rev.) 84: 29; B7:
42
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Colombia (rev.) 85: 27
pitayensis, Ecuador (rev.) 83:
28; 84: 30
Ciprés llorén 84: 8
romano 84: 8
‘Clarisia racemosa 88: 0-11
Classification, Plant families (rev.)
84: 34
Verbena (rev.) 83: 23
Wood characters (rev.) 88: 45;

52 _
Coffea, Morphology (rev.) 88: 49
Colombia, Bignoniaceae (rev.) 88:

0

4
Cinchona barks (rev.) 84: 29;
B8G6: 27
Flacourtiaceae (rev.) 88: 40
Flora (rev.) 83: 22; 85: 26; 86:
36, 88: :0 ool
Fo rev.) 85: 2
Gmceﬁc (rev.) B4: 32
Hevea (rev.;’ 84;628; 86: 36
rev.) 85:
il oa)ae (rev.) 88: 4028
Melastomaceae (rev.) 84:
New spp: (rev,) B4: 28, 325 85:
26; 882 40
Plant names (rev.) 86: 35
Plants (rev.) 84: 28, 29
Quinine (rev.) 862 36
Shade trees (rev.) Bd: 27
Color measurement (rev.) 87: 64
Reaction of wd. (rev.) 862 51
Compositag, Latex (rev.) 87: 36
Compregnated wood (rev.) 87: 47
Congo, Belgian (rev.) 84 33-4;
86 49-7, 50
Conocarpus erecta L., 88: 33
Copaifera aromatica Dwyer, sp-
nov, 83: 16
Cork oak, United States (rev.) 85:

22
Corynanthe  paniculata, Wood
(rev.) 84: 37

\ Crowzat, Leon (art.) 88: 30
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Cuba, Cedro (rev.) 83: 26; 87: 36
Glossar}' (rev.) 84: 26
Medicinal pls. (rev.) 85: 25
Palms (rev.) 84: 28; 88: 38
Shade trees (rev,) 87: 36

Cupressus, Guatemala 84: 7

Cymbopetalumn: 88: 18

Cypress 84: 7

Dacryodes excelsa Vahl, Wood
(rev,) 87: 48
Danswerr, H. . (art.) 83: 1
Dalbergia cearensis 86: 2
frutescens var. tonentosa(Vog.)
Standl., comb. nov, 88: 3
variabilis 86 1-2
Decay resistance, Trop, wds. 88:
1: (rev.) B8: 51
Derris elliptica,
B4: 37

Desert .\'pu.":u- rev.) B6: 42

Rotenone (rev.)

Irees and shrubs (rev.) 86: 2
Desmopsis B8z 19
Dialtzem Klainei (rev.) 84: 36
Diclinanong 88: 20
Dicymbe onazonica Ducke 81: 8
heteroxylon Ducke, sp. nov. 81:
6
Woods 81: 2
Dilleniaceae, Madasgascar, Revi-
sion (rev.) 87: 42

Dioscareaceae, Madagascar

87: i

Dipbolis (rev.) 85: 24

Dipteroc irp nmbers, Malay (rev.)
87 48

I)5|\Tl'rlh_.:1[1\l.l‘.‘il'. Distrib. (rev))
B8: 46

Indo-China (rev.) 87: 59

Distyliumn, Revision (rev.) 84: 30

Dominican Rep., Forests (rev.)
B1: 47, B4: 26: 88: 34

Douglasfir 88: 3-11

Drimrys Wimeri (rev.) 88: 2386

Ducke, Avoreno (arr.) 81: 6

No. 88

Duguetia 88: 20
Dwyeg, Jous D. (art.) 83: 15
Dyera, Revision (rev,) 883 48

East Africa, Timbers (rev,) 85: 82
Fcuador, Bamhoo (rev.) 87: 42
Boats (rev.) 88: 40
Cinchona pitayensis (rev,) 833
28; 84: 30
Coast flora (rev.) 87: 44
Esmeraldas Prov. (rev.) 81: 503
83: 22
Rulbiaceae (rev.) 86: 36
Elaeagia utilis (rey,) 84: 20
Elaegearpus, Indo-China
B7: 59
Erandrophragma, Growth rings
(rev.) 88: 49
Epbedra, Medicinal (rev.) 88: 48
Erniocaulaceae, Texas (rev.) 87: 63
Esclrveilera (rev.) 872 37
Eucalvprus oils (rev.) 83: 21
Euconnnia uhnoides, Taxonomy
(rev.) B8: 49
Euphorbiaceae. American (rev.)
85: 23, 25
Latex (rev.) 87: 57
Madagascar (rev.) 87: 58-61
Names 882 30
Rubber 86: 13
Euptelea (rev,) 88: 29
_Morphology (rev.) 86: 40
Europe, Tri p. wd. imports (rev.)
87: 54
Uxrractives, Water soluble 88+ 1

(rev.)

Farm forestry, trop, (rev.) 88: 37

Fibers, Parenchyma-like 85: 12

Fibril angle, Influence on shrink-

age (rev.) 88: 49

Ficus altissima (rev.) 86: 49
Argentina (rev.) 83+ 19
Colombia (rev,) 84: 28: 88: 40
racemosy (rev.) 88: 49
”r.:'j.ri!.-.-:',-: {rev.) Bg: 42

Fiji plants (rev,) 85: 23

w

No. 88

Fir 84: 6
Douglas 88: 3-11
Fire resistant wds. (rev,) 85: 30
Flacourtiaceae, Colombia (rev.)
B8: 40
Flora, Argentina (rev.) 83: 19
Brazil (rev.) 84: 31
China (rev.) 84: 39; 85: 23
Colombia (rev.) 83: 22; 88: 40
Cuba (rev.) 88: 38
Florida (rev.) 84: 25
Guatemala (rev.) 88: 30
Mexico (rev.) 84: 38, 30; 88: 38
New Caledonia (rev.) 87: 50
Panama (rev.) 88: 39
South Am. Extra-trop. (rev.)
83: 18
Surinam (rev.) 88: 41
Florida, Flora (rev.) 84: 25
Shade trees (rev.) 87: 36
Flooring timbers, N. S. Wales
(rev.) 83: 20
Forest legislation, Brit. Hond.
(rev.) 88: 37
Forestry, Tropical (rev.) 87: 53;
88: 52
Venezuela (rev.) 88: 39

Fragmenta i (rev.) 83: 25

FRANKLIN, gt(m} 88: 35

French colonial forests (rev.) B6:
45

Fusaca 88: 21

Galapagos Islands, Flora (rev.)
2 4‘% ) 84: 38
cia, Oil (rev. 7
gfank’rr. Grorge A, (art) 82: 1
Gesneriaceae, Peru, Col. (rev.)
84: 32
Glossary, Cuba (rev.) 84: 26
of Terms 87: 35 _
Spanish-English (rev.) 87: 63

Gold Coast, Silviculture (rev.)

85: 34 o
Graves, HeNry S (art.) 82:
Great Slave Lake (rev.) 86: 20
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Greenheart 81: 2
Growth rings (rev.) 88: 49
Guadeloupe, Palms (rev.) 88: 37
Guarea Thompsoni (rev.) B8: 47
Guatemala, Flora (rev.) 86: 33;
88: 39
Trees 84: 1
Guatteria 88: 22
Guayacan (rey.) 83: 19
Gum ducts, Rutaceae 81: 5
Gurtriferae, Indo-China (rev.) 87:
58
Latex (rev.) 88: 50

Hadascale (rev.) 88: 43

Hainan, Flora (rev,) 84: 39

Haitian pine, Properties (rev.) 87:
40

Haitl, Forests (rev.) 85: 26

Hancornia, Revision (rev.) B6: 38

Harragr, E. S. (art.) 85: 1

Hasseltia, Guatemala 84: 16

Hedyospmum, Guatemala 84: 10

Hess, Roperr W, (art.) 82: 143
85: 11; 86: 14; 87: 11; 88:
12, 13

Heteroperalum 88: 22

Hevea, Belg. Congo (rev.) 86: 47

Colombia (rev.) 84: 28; 86: 38

Hippocastanaceae, nom. (rev.) 85:

24

Hippocrateaceae, Asia (rev.) 85:
23

South America (rev.) 86: 29
Hirtella, East. Trop. Afr. 862 3
Sapimi var, Greenway: Brenan,
var. nov. 86: 4
canzibarica Oliv. 86: 5
2. var. cryptadenia Brenan, var.
nov. B8: 11 -
Hongkong, New spp- (rev.) 85:

23

Hoxx, Eveene F. (art.) 86: 12,133
88: 32

Hornschuchia 88 23

Humiria sp. 883 3-11
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Ibira-ita (rev.) 86: 40
Idenufication of wds. 87: 11;
(rev.) 85: 28, 31
Imira-eém. Brazil (rev.) 88: 42
Improved wood (rev,) 87: 47
India, Apocynaceae (rev.) 88: 43
India, Forests (rev.) 88: 43, 44
Kapok (rev.) 88: 44
Latex pls. (rev.) 87: 47
New spp. (rev.) 88: 43
Sandalwood regen. (rev.) 88: 44
Tool handle wds. (rev.) 88: 45
Woods (rev.) 85: 29-30
Indo-China, Flora (rev.) 85: 23;
87: 58-62
Plants (rev.) 87: 58-62
Inga, Colombia (rev.) 85z 26
Inrernational Assn. Wood Anato-
mists 84: 25; 86: 25; 88: 36
Iroko decking 87: 1
Isoetes, New Guinea (rev.) 85: 23
Ivorywood, Brazilian 86: 12

Jamaica, Forestry (rev.) 84: 26
New spp. (rev,) 88: 38
Japan, Forestry (rev.) 86: 41
Jatropba, Mex. (rev.) 81: 48
j-!\.; woods (rev,) 85: 31
Juliamia, Guatemala 84: 12
Juniperus, Guatemala 84: 9
chimensis (rev.) 88: 47
Mexico (rev.) 81: 49
Jussieua, Surinam (rev.) 85: 32

Kapok, Indian (rev.) 88: 44
Keteleeria, Phylogeny (rev.) 86:
44
Keys to Am, Woods 85: 11
Khaya, Growrh rngs (rev,) 88:
44
Korea, Thalicrrum (rev.) 85: 23
Kublmarmiella Faleconiana (rev.)
B4: 31
ings1 plants (rev.) 85: 22

Kwanguung, Flora (rev.) 85: 23

|\..
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Laguncularia racemosa 882 34

Lannea, Fr. Afr. spp. (rev.) 88:

45

Latex concentration (rev.) 86: 50

Compositae (rev.) 87: 58
Fuphorbiaceae (rev.) 87: 57
Plants, India (rev.) 87: 47
Larin America, Pls. (rev.) 83: 25
Lauraceae, Mexico & C. A. (rev.)
85: 25
New spp. (rev.) 86: 41
Lautembergia Cafcaf  (Croiz.)
Croiz., comb, nov, 88: 31
Leeward Is., Forestry (rev.) 813
47
Leguminosae, Amazon (rev.) 863
36
Colombia (rev.) 88: 40
Phyllotaxy (rev.) 85: 35
Lignin in woods (rev.) 87: 64
Lignum-vitae 81: 5
Lilac, Hybrid spp. (rev,) B6: 22
LivsacH, Joun P. (art) 84: 18
Locust, Black 88: 2-11
i.i_i;_'.if‘:‘;:lﬁc.'\(.' (rev.) 87: 58
Logging, Sierra Leone (rev.) 88:
45
Lonicera. \1:1!:!}‘Si:a (rev.) BB: 47
Loranthus, Belg. Congo (rev.) B8:
48
New species (rev.) 868: 46
Louisiana trees & shrubs (rev,) 862
Luchea divaricata 86: 1o (rev.)
81: 51
| ythraceae, Arg. (rev.) 83: 18

Madagascar, Flora & plants (revs.)
87: 58-02

\-I:siuugnn_\' industry, Pern (rev.)
88: 40 ]

Malay, I)iptcrm:;trp wds.

‘ (rev.)
s 48
I'imbers (rev.) 87: 30

Malaysia, Lonicera (rev.) 88: 47
Walniea 882 23 .
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Malpighiaceae (rev.) 87: 60
Madagasear (rev.) 87: 61
Mangrove, Red 88: 33
Mangue branco 88: 34
de botdo 88: 44
vermelho 88: 34
Manilkara (rev.) 85: 24
Manua Is. plants (rev.) 86: 40
Maritime constr, wds. (rev.) 84:
36
Matayba, Aggregate rays 81: 3
Mazorco 84: 11
Medicinal plants (rev.) 88: 48
Brazil (rev.) 84: 31
Cuba (rev.) 85: 24
Melanesia, Woody plants 81: 9
Melastomaceae, China (rev.) 84:
39
Colombia (rev.) 84: 28
Madagascar (rev.) 87: 61
New spp. (rev.) 84: 31
Meliaceae, Africa (rev.) 87: 58
Belg. Congo (rev.) 86: 45
Merrilleana (rev.) 88: 46
Mexico, Flora (rev.) B4: 38, 39;
88: 38
Jatropha (rey.) Bl: 48
uniperus (rev.) 81: 48
{.auraceae (rev.) 85: 25
New spp. (rev.) 86: 30
Nyssa (rev.) 85: 24
Pines (rev.) 84: 26
Plants (rev.) 86: 30, 33
Microtome sectioning 88: 35
Monnina, Peruvian spp. (rev.) 86:
29
Mora forests, Trinidad (rev.) 87:
37
Moraceae, Colombia (rev.) 88: 40
nom. (rev,) 85: 24
Motillo, Properties (rev.) 87: 39
Mova (rev.) 87: 43
,l-ffigllﬂa Glaziovii (rev.) 861 40
Myrtaceae, Arg. (rev.) 83: 19
Surinam (rev.) 85: 32

Names, Avictnniaceae (rev.) 84:
40

Brazil plants (rev.) 88: 42
Brazil woods (rev.) 85: 28
Melanesia woods 81: 30
Verbenaceae (rev.) 84: 40
Navia, Colombia (rev.) 84: 28
Nectandra rectinervia 88; 7-11
Neocounm (rey.) 86: 48
New Caledonia (rev.) 87: 59, 61
New combinations 86: 3; 88: 31;
(rev,) 84: 38; B6: 41; 87: 61
genera (rev.) 83: 22; 84: 31; 85:
25, 82; B7: 58, 60; 88: 40
Guinea 83: 1; (rev.) B83: 25;
85: 23, 31
names (rev.) 85: 23; 86: 29
plants (rev.) 84: 39; 85: 22
species 81: 6-8; B83: 15-1T;
(rev.) 81: 49; 83: 17-19, 22,
24; 84: 28, 31, 32, 36; 856: 23,
95, 32; 861 30, 36-7, 41, 44, 46;
87: 52, 58-61; 88> 40, 43, 44
varieties 86: 4, 11; (rev.) B3:
22. 84: 36; 85: 25;86: 41
World timbers 86: 14; 87: 113
88: 12, 13
New Zealand, Pinus ponderosa
(rev.) 83: 20
Plywood (rev.) 83: 20
Nigeria, Vegetation (rev.) 87: 62
Niopa peregrina (L.) Britr. & Rose
88: 23
Nomenclatural notes (rev.) 87:
63
Nuevas Grandes, Flora (rev.) 88:
a8
Nuxia (rev.) 87: 58
Nyssa, Mexico (rev.) 85: 24

Oak, White 883 2-11 4
Ochnaceae, Madagascar (rev.) 87:

58 !
Ochrocarpos odoratus (rev.) 85:

23
Ocorea tondugii 883 T-11
Oczé 84: 10
Oil. Garcia (rev.) 84: 38
trees, Belg. Congo (rev,) 84: 34
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Onc 84: 11

Onj 84: 11

Onoseris, Revision (rev.) 84: 39

Onychopetalum 88: 24

Opbhioglossum, Madagascar (rev.)
87: 38

Opiliaceae, New sp. (rev,) 83: 18

Opuntia, New sp. (rev.) 83: 19

Ocxandra 88: 25

Pacific area, Forestry (rev.) 86:
41
Islands, Woods (rev.) 81: 51
I'imbers (rev.) 868;: 43
Palaquium ellipticion (rev.) 88:
43
Palmaceae, Brazil (rev.) 87: 41
Palms, Cuba (rev.) 84: 28; 88: 38
Guadeloupe (rev.) 88: 37
Palo borracho (rev.) 81: 51
de agua 84: 10
de azucar 84: 15
de caballo 84: 15
de vinagre 84: 15
Santo, reprod. (rev.) 85: 35
anama, Copaifera 83: 15
Flora (rev.) 88: 39
Papua, Archbold pls. (rev.) 84:
39; 85: 22-3, 30: 86: 20

I)

Para une, Brazil 85: 9

Para r, Forests (rev,) 88: 43

Parenchyma, Unilat, paratracheal
B6: 12

Wood (rev,) 81: 50
Paricd de cortume B88: 33
Partnari glabra (rev.) 84: 38
Passifloraceae, Madagascar (rev.)

87: &8
Pau marfim 863 12
PauL, Benson H, (art.) 84: 18
Pausinystalia  Beguaerti, Wood
rev.) B84: 37
Persea pallida B8: 6-11
Peru, Cinchona bark (rev.) 87: 49
ra (rev.) 87: 44
Gesneniaceae (rev.) 84: 39

Mahogany industry (rev.) B88:
40

New spp. (rev.) 84: 32
Peralonema (rev.) 85: 23
Petrea (rev.) 88: 47
Phloem, included (rev.) 84: 40
Pinabete 84: 2, 7
Pine 84: 3
Haitian (rev.) 87: 40
Mexico (rev.) 84: 26
Ponderosa 88: 2-11
seed, E. white (rev.) 84: 30
Pimues, Guatemala 84: 3
wmichoacand (rev.) 81: 49
occidentalis Swartz, wd. (rev.)
87: 40
Phylogeny (rev.) 86: 44
ponderosa 88: 2-11; (rev.) 83:
20
sylvestris (rev.) 88: 51
turpentine chem. (rev.) 86: 48
Piperaceae, Jelg. Congo (rev.)
86: 46
Pipradenia macrocarpa Benth. 883
Pisonia Zapallo Griseb. 87: 35
Prrrier, Hengt (rev,) 88: 39
Plant mnatomy (rev.) 86: 51
classification (rev.) 84: 34
n:.r_\il:!,{ (rev.) 86: 48
geography (rev.) 87: 64
Plantae Austro-Americanse (rev.)
86: 35
P[_\"-\'urni. N. Z. (rev.) 83: 20
Podocarpus, Guaremala 84: 2
Poeciloneuron indicum (rev.) 88:
43
Ponderosa pine, hlu'mluq_{c (rev.)
88: 40
Prodremus Flopae Nepalensis
(rev,) 85: 23
Prosopis Caldenia (rev.) 87: 46
Protea, New spp. (rev.) 86: 46
Prorein in woods (rey,) B7: 64
Protium (rev,) 85: 27 85: 32
Praomes Ochorerenge (rev.) 868: 30
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Pseudolarix, Phylogeny (rev.) 86:
44

Pourteti (rev.) 86; 44
Pseudolitsea (rev.) 86: 41
Pseudoxandra 88; 26
Pseudotsuga taxifolia 88: 3-11
Pterocymbium, Indo-China (rev.)

87: 59
Puerto Rico, Forestry (rev.) 84:
27

Trees (rev.) 84: 28

Wd, utilization (rev.) 84: 27
Pulpwood, Belg. Congo (rev.) 85:

34

Brit. Empire (rev.) 83: 23
Pygeum mooneyi Raizada (rev.)
88: 44

Quebracho colorado 88: 32
femea 88: 32
macho 88: 32

Quercus alba 88: 2-11
copeyensis 88: 5-11

Quinine, Colombia (rev.) 86: 36

Quinquina (rev.) 88: 47

Rain trees, Trop. (rev.) 88: 47
Raxoch 84: 15
Recorp, Mary (art.) 81: 9
Recorp, Samues J. (art) 81: 25
(rev.) :hs: ;: £
Bibli y 82:
Biugroag;?:y 82: 1,3
Trees named for 82: 38
Redeedar, Western 883 2-11 )
Research guide, For. prod. (rev.
B5: 35 _ : )
Rhamnaceae, Indo-China (rev.
87: 61
Madagascar (rev.) 87: 59 A
Rhizophora mangle 882 3-11; 3
Robinia pseudoacacia 882 2-11
Robinsonella, Guat. 843 15
Rollinia 88z 26 3
Rotenone, Derris elliptica (rev.)
84: 37

Rubber, Euphorbiaceae 86: 13

Rubiaceae (rev.) 87: 58
Ecuador (rev.) 86: 36

Ruraceae, gum ducts 81: 5

Saccharion robustum (rev.) 88:
20
Salvadora persica (rev.) 84: 40
Sandalwood regen., India (rev.)
88: 44
Sandio 84: 10
Sapium rubber 86: 13
Sapotaceae (rev.) 85: 24; 86: 34;
88: 46
Brazil (rev.) 88: 42
Sapranthus 88: 27
Sapria (rev.) 87: 48
Schinopsis spp. 88: 32
Schizandra (rev,) B4: 39
Sciaphylhum (rev,) 85; 32
Selaginella oregana (rev.) 84: 39
Shade trees, S. Florida & Cuba
{rev.) B7: 36
Shorea timbers, Malay (rev.) 87:
48
Shrinkage, Fibril angle influence
(rev.) 88: 49
Ponderosa pine (rev.) 88: 49
Silica in wood (rev.) 84: 36; 86:
44
Silviculture (rev.) 84: 28
Control of wd. quality (rev.)
88: 50
Gold Coast (rev.) 85: 34
Trinidad (rev.) 84: 27
Simmaba 81: 5
Simaroubaceae (rev.) B8: 47; B7:

G(' »
Sloanea berterima Choisy, Wd.
(rev.) 87: 80
Fernando-Costae (rev._)_ 83: 17.
South  America,  Aristolochia
(rey.) 83: 17
Cassipourea (rev.) 85: 32 )
Extra-trop. (rev.) 88: 18; 86:
a9




_Surah in w_pods 85: 1
Stenanona 88: 27 :
Sterculiaceae, Indo-China (rev.)
87: 50
Steriphoma (rev.) B4: 28
Storied structure (rev.) 86: 40
Capparis (rev.) 84: 37
Strophantbus, Medicinal
86: 48 _
Strychnos, Amazon (rev,) 86: 37
Medicinal (rev.) 88: 48
pachycarpa Ducke (rev.) 86: 37
Strypknodendron  barbatiniao
Marr. 88: 33
Surface film water, Apparatus
(rev.) 85: 23
Surinam, Flora (rev.) 88: 41
Jussieua (rev.) 85: 32
Myrtaceae (rev.) 85: 32
Timbers (rev.) 85: 27
Suro (rev.) 87: 43

(rev.)

Sycopsis, Revision (rev,) 84: 39

Szechwan, New plants (rev.) 86:
41

Tabonuco, Properties (rev.) 87:
38

'lsnnmg matls,, Brazil 88: 32
2 b a\odtncae, Phylogmy (rev.) 86:

Ta.xonumlm. eries 84: 24
Tarus, Guatemala B4z &
Te 84' 11
Teak 87:
Temnm!m mnazonia 88: 3-11
Termite resistant timbers "(xav)
87: 63; 88: 37 ;
Temstroemiaoeu. ;
(rev.) 87: 50

Identification 86

12, 13; (rev.)

46 0 ]
Indusmr. Trop. (rev.)
Tests 34. 13, s':. 1, (re

88: 1
Utlization (rev.) 88:

Timbers, Argentina (rev

Ash conrent (rev.) B8: 44:
64
Brazil 88: 12; (rev.) 85: 27
Brit, colonies (rev.) 88: 51
Brit. Guiana (rev.) 88: 41
Brit. Hond. (rev.) 87: 40
Burma (rev.) 85: 28 l
Centr. Am. (rev.) 86: 30 -
Classification  (rev.) 86: 45, 5@
I()}olnr mcno(n (rev.) 863 51
iprer: rev.) B7: 48
F Mmrev) B5: 32
content (rev.) 87: 64
Maiﬂv (rev.) 87: 50 1
New Guinea 83; 1; (rev.)) &ﬁ*
31
I;sc;ﬁc (rev.) 88: 43




