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ly related to thc Amm‘antha
Chenopodlaceae (herh m

buch der systemmscbm Botanik (1
Batis maritima in the treatment of Ama
(1905), Bessey (1915), and Hutchinson 926,
daceae as having “centrospermeous” affinities
edition of Handbuch der sys‘temwschen Bo
however, Wettstein puts the species in a separ
Batidales, which he places between the Sali _
cales. Engler and Diels (1936) put this order .'be_t_:w )
Juglandales and the Fagales, adding that it is a complete!
isolated taxon. :

The Batidaceae have been assigned to these various posi-
tions primarily on the basis of gross morphology and stru
ture of the flower, relatzvely little work having been do:
on the stem anatomy. Solereder (1908) and Metcalfe and
Chalk (1950) describe the m hology of Batis mari mc
Van Heel (1958) has studied :hp h in
Batis argillicola. The present mvwngatmn was undertaken
in the hope of establishing more definitely the systematic

position of the family by a detaﬂed study of the wood
anatomy. The results of e in gations, coupled with
information already i ave been interpreted
and brought to bear on the solut:on of this problem.



and mounted in Canada VHAREEALIONS:

were prepared using Jeffrey’s maceration fluid a

by Jogmsen- (1940). \ -
Wood characters were analyzed following the

Tippo (1941). From the macerations of each specime

lengths of one hundred vessel elements were me:

according to the suggestions of Chalk and Chattaway (1934

Measurements were also made of the lengths of one hundr

fiber-tracheids and of the tangential diameters in cross

tion of one hundred vessels. Results and statistical an

as recommended by Rendle and Clark (1934a, 1934

be found in table 2. Terminology used in this pape:

proposed by the Committee on Nomenclature of the

national Association of Wood Anatomists (1957).

Description oF THE MorPHOLOGY
:I‘hc fleshy linear leaves of Batis are simple and oppe
Stipules are present hut are early deciduous. The flowers

Batis muritima are arranged in axill S
ﬂthough Da—mmer ( 1893% ary sessile SPLI{

tative of Batis icola, a species of
l;]_z}alnts with solitary unisexual flowe ; et

_. _ rs borne on brachyblas
g ; :
s tmalg: .ﬂ;lcfwers are axillary or terminal and female -}{;'o
The elongate male inflorescence of Basi itina i
?os;ddof ten to thi-rty pair; of staminate %zi$;Ma 151_'l
en-;l.a_ by a scale-like persistent bract. The flowe ach sub
t}!;g_l- icola are subtended by leaves, According ¢ 5 of__B
1_rn (1903) the male flowers are naked, alt%mo M
(1850) and others state that there s g tyyg 51 10
late, membranous calyx. Johnson (1935) Pped, campan

considers th-is'-&rﬁg!: it |




found in the literature. He

mentary pistil, as does Baillon
hemmgg;igves that Dammer mistook
for the pistil, and asserts that no rudim
in the male flower, an idea with v

The female inflorescence of Batis muaritima is a flesk
ovoid spike of four to twelve naked flowe bt

by a small deciduous bract. The ovari

herent, and fused at the base to the s

sessile stigma exhibits two pubescent lateral

fan-shaped. According to van Tieghem the

ovary E:s diagonal chambers, and has been derived by
fusion of two, one-loculed carpels with the development of
a thicker false septum in each chamber. Each locule con _
a single basal hyponastic, anatropous ovule with two integ
ments and no endosperm. The embryo is straight. The
consists of four distinet nutlets

held together by the fusion
of the ovary to the axis. o8 % usion: ¢

Similar but solitary female flowers oceur in Batis arg,
cola. Evidence of :;g- bi‘ca:pe]lary nature is prnvi‘ée.:l ;rg: h
vascular bundles and two Jater
The ovary is one-loculed at th base
ely four-loculed by the union .

presence of two median
ones which are double,
but becomes immediat

septum and carpel

margins. Ovules are anatropous, the young
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Table 2. Dimexsions oF TracHEARY ELEMENTS =’
MOST FRE- STANDARD :
RANGE QUENT RANGE MEAN DEVIATION '

Grand mean 344170 38=+11.7

N3es

; - . .

‘ : 2he™
Fiber-tracheid length l‘?." :

Stern & Brizicky 176 100-500 308412 340+8.5 85--6.0 % A

Stern & Brizicky 399  228-464 316-371 342454 54+3.8 F ih'*’

Stern & Chambers 209 200-540 352-460 39774 7452 ;gq

Stern & Chambers 217 104-504 220-340 28722 22+1.6 T

Raven 13559 108-520 312-412 35679 79456 21 .

Vessel element length
o

Stern & Brizicky 176 44-152 76-100 94=+2.0 2014
Stern & Brizicky 399 85-357 200-243 22554 54438
Stern & Chambers 209  72-184 92-152 115+2.6 26+1.8
Stern & Chambers 217 32-120 60-92 78204 403
Raven 13559 56-156 92-132 112407 7405
Grand mean 125+263 §8+18.1

Vessel diameter

Stern & Brizicky 176 1449 26-37 31409 907

Stern & Brizicky 399 10-71 40-58 4813 134133

Stern & Chambers209  17-66 1251 401 1 1+ ﬂ"

Stern & Chambers 21T 13-56 31-41 “IO-I P 8

Raven 13559 15-60 3152 ;‘_:09 I‘Q:g-;
Gundmen 323y pad:

[hc_ \:muil-.lr rays (ﬁg. 2) of the pecies are
averaging 6.75 per mm. measured

abundant,

ACross 4 t :
TOss g t.-.nga:m.‘ml section

They are Heterogeneous Type 11 A 8CCOrdinG v Tl
clussification (1935). As may be seen from, 1.|.'i;£f i
varied from 1 to 8 cells wide; the uniseriate Fays rap, _”w Tays
 to 7 cells high, and the multiseriate rays 'J-;u,.‘:,.ll‘hf:"d from
to more than 72 cells high. Pitting in w3

(o

- |-i'l1 3
walls of T, R

cells ig

Fig. 1-2. Batis mmaritipra xylem. Fig. 1. Trﬂan;ﬂlﬁf_;aﬁQFl_m sl
pore chains, radial mu_lt-:pl_gs, an_cl soh_tarz._];lt_l_ B ieOn
parenchyma is present as is \‘ilSICf!lleflc ﬂht -mem‘flc yn
Fig. 2. Tangential section illustrating storied duss‘l!
chyma cells, erystalliferous ras\;parcnch)una.- and slightly obl

S Hiy BRI VA







stamens,
stemonous cyclw.

stigmas and anatropous ovules. A trac
present in the seeds of Salicaceae but &
in the Baridaceae. Both have straight em

characters which are identical in the two |
follows: vessel elements with simple perfor
alternate intervascular pitting.

In the Centrospermae, the Amaranthaceae
aceae are the two families to which the B
usually been allied. The three families are ¢
habit as well as in gross morphology
of Batidaceae are opposite and?y :
ceae and Chenopodiaceae may be :

in some cases also fleshy. Nodes are ur
-famlhes inflorescences may be
in the flowers. Moreover.

Agmbocbiron (Amaranthas rcobatus and the
tribe Atripliceae (Chenopt ), some of the flowers
are completely naked, as is the case in the Batidaceae, In all
three families peraloid outgrowths are situated on the
receptacle. The Chenopodi and Batidaceae have bicar-
pellary ovaries. All three ies have ovules with two
integuments. Ovules are basal in the Amaranthaceae and

Chenopodiaceae and appear basal, at least, in the Batidaceae,
Van Royen calls them “basilateral” in Baris argillicola, and




secondary growth is usual in the G

in the Bat_it’?ac‘t:ae. However, it is also lac

of the Phytolaccaceae, Gyrostemonaceae, an

‘ceae.

There is no fossil record of the Batidaceae.

has yielded no conclusive evidence of th

family; however, there does seem to be a

tween pollen of Batis maritimna and that of_ 't

and Gyrostemonaceae according to Erdeman (1

grains of Batis argillicola are similar. |

Gibbs (1954 and 1958) and Bate-Smith and Metcalfe

(1957) have carried out a number of phytochemi

TResults of these for various species in the

spermae, and Batidaceae are listed below. ;

the latter family are recorded by van Heel.)

cyanin test: Batis argillicola, negative; Centrospermae, 7
species negative, 4 species positive; Salicaceae, | species
n?auve, 7 species positive. Test for cyanogenetic glyco-
sides: Batidaceae, negative; Centrospermae, 1 species nega-
tive, 1 species positive; Salicaceae, not known. 'Cl/MetE o
nol test: Baridaceae, negative; Centrospermae, Salicaceae not
known. Miule’s test: Batidaceae, +-+ to +-4+4-; Centro-

spermae, 2 species -+, 7 species - t e
9 species +Pcm =N Sl;'rin% + to +----; Salicaceae,

Centrospermae, not known;

in test: Batidaceae, negative;
ac. Salicaceae, 5 species positive.
In the opinion of the author the Batidaceae are more

closely related to the Amarantha 3 :
ceae and Chenopodiaceae o
the Centrospermae than to any other living p diaceae of

'I_‘he c-vidence_must be considered incon
since the family also shows many simila

ng .p ant 'gmups-..
c}gswe, however,
rities to the Sali-



Gaess, R. D. 1954, Comparative ¢7
plants. Trans. Roy. Soc

. 1958. The Miule reactt
tween wood{ plants i
forest trees, Ronald P

Haruier, H. 1905, Provisional scher
system of flowering plants. Ne

Hookex, J. D., Ao B. D. Jacksox.
Press. Oxford.

Hurcuinsox, J. 1926, The families

Jacouny, N. J. 1763. Selectarum
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Jousson, D. S, 1935.
seedling of B
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The forests of Panama are po
important natural resource. txarver
roughly 5.2 million hectares, or 70 per cer
afugma, should be classified s comm
that is, land capable of growing timber
quantity and quality, and either now
available for commercial use. The importan
as such becomes evident with the realization
the tropical forest soils in Panama, as elsew
American tropics, is not suited to permanent . 118
cultivation. Tropical agriculturists in the past have been
greatly misled by the assumption that the luxuriance of the
tropical forest is a direct indication that the soils which
support such forests are also suitable for agriculture. The
forest land planted to bananas and cane in tropical
America, and then subsequently abandoned due to soil
deterioration, bears witness to this fact (Lamb, 1954; Ward-
law, 1929). There is apga.-renﬂy little correlation between
the soil fertility and the lushness of forest vegetation in the
tropics (Lamb 1956; Popenoe, 1945; Richards, 1952). Al-
though the leached, impoverished soils of the wet tropics
may bear magnificent forests, the soil serves as little more
than a substratum for the roots and a passageway for the
nutrients which are taken up immediately as they are released

from the rapidly decaying plant e (O ;
Richards, v;»s’z)).y ying plant materials (Gill, 1958;

The present distribution of the forests in P : :
ceni Otk e e of e o T Tl
still exist today remai thati

n either because of their i :
oday € eir '
because climatic conditions make clearin i

: : for agri e
l::rrac-ncal‘ For example, the extensive %orestsaglr(;ﬁulmﬂr:
antic slope of the central cordillera have been cutgonl;



coPé et al., 195 Flinta,

S. mahbagoni (Flinta, 1959; L

smithii (Lamb, 1951), Cordia

and Tectona grandis (Food an

tion, 1956). This appears now t
method of restoring pt‘odueti_ve:

culrural Jand that has deteriorat
ductivity. Certain other areas a

suitable” for permanent grazing

grazing and burning; some of t

pasture could be better employed fi
mspection in sections of Chiriqui Province
rice straw was observed. Good agricul '

in the central provinces of
and Coclé are seeking to |
illiﬂiculties encountered in attaining
iving. The reasons given by these
soil and hmuﬁdcnt-giiavxtd.:by

| : eir subsequent misman-
agement as agricul  given rise to wasted soils,
essentially barren lands group of people dissatisfied |
to migrate elsewhere, no
tices that have brought about

'-x.
i

The adequate and efficient employment of land in Panama

hinges on an intelligent categorization of tlie llar:lcf ain g,
attempt to determine for what purpose it is best fitted

d@ﬁon and land use planning techniques now available

_ mt‘g € the, basis for MPTOan land management Prﬂ

Pm:: _elcs. d'Is'he long range use of the soil resources of

_ pends on a program of land ‘-'hﬁﬁuubn_ oS




which he should carry out his

The effect of the forest on wat
needs immediate study. Several rivers o
Panama are changing from a steady
alternate periods of flood and droug
basins are being denuded of forest by s
burning. The Chiriqui Viejo River in Chiriqui
peningnt example. Observations here over a p
years by a lay observer, indicate that since t
have been gradually denuded, the minimum Son |
has decreased to only 50 per cent of the former dry seaso
minimum. During periods of high rainfall the maximum c:
of floods has more than doubled.

Watersheds which, because of their importance to irriga-
tion projects, hydroelectric developments and Panama Canal
operation, require immediate control, are those of the
Chiriqui Viejo, Chiriqui, San Pablo and Chagres Rivers, It
is much less costly to protect existing vegetation on critical
watersheds than to re-establish it after destruction. The
remaining vegetation on the rivers mentioned should b

protected and experiments set up to determine the effect
timber removal on a controlled

Thus, in the future these forests can be managed for ma
mum production of both )

water and timber. Few data are
currently available on the exact effect of vegetation on wate
flow under conditions in Panama, (5

basis from watershed area

] Tree Crops
:Th; importance of tree crops to the econom of Pana
will become more evident g integrated land managem




serhaps it will be best to clear cut in blocks and r
with the species desired. Such questions as stand con
tion, rates of growth and density of stocking

determined. The silvicultural characteristics, an
cal and mechanical properties of the woods of man
forest tree species in Panama are as yet unknown

It might be of interest to examine the possibilities of tin
ber production in two of the provinces of Panama as.
amples of conditions which exist in the forests.

Darién Province.—The province of Darién, where 0
90 per cent of the land is now covered with forest, rovides
an example of the type of resource problem facing Panama. -
A recent reconnaissance soil survey (Smith et al, 1954)

indicates that the land area of this province suitable for
permanent cultivation is approximately 10 per cent of the
total land area of 1.5 milﬁ

on hectares. The undesirable
physical and chemical characteristics of the so-called upland

soils limit the area suitable for cultivation in Darién to the
friable alluvial soils of the river basins, These constitute only

a small percentage of the total area. An ecological survey
of the same region resulted in the recommendation that =
clearing land for agriculture should not be allowed to
grogress into areas of rough topography and low fertili

ecause such terrain would not yield an adequate return fo

the effort required (Holdridge and Budowski, 1957). How

ever, future developments are unpredi
1 ! ictable due
extension of a p_rclm&a . 2

‘ route survey for the Inter-/
can Highway through garién to forg; the <:cmrmt.‘:l|-:iAr;m=

ombia (Pan American Highway
esult, considerable speculation
arding the use of the land that w

between Panama and Col
Congress, 1957). As a r

already taking place reg




excelsum. _

Production of mahogany
recent years has averaged approximate O
feet annually, largely extractec from Darién. One
this production is wtilized locally, and the other ¢
is exported. At this rate of cutting the remainin,
mahogany can be expected to last approx
(Lamb, 1953, 1954). The timber now b
accumulation of mature and over-mature trees that
developing over a period of several hundred years. Si
to 50 years are required for planted mahogany to r h
commercial size, the natural growing stock remaining in
Panama does not provide a basis for continuous supply at

present levels of production. However, restrictive measures
do nort seem advisable since

such a large proportion of the

existing trees are over-mature and defective, and subject to

raﬁid deterioration if left standing. A planting program,

which does not now exist, is essential if Panama is to have
mahogany in the future.

Bocas del Toro Province.

—The forests of this province
are considerably different

from those of Darién largely
because of the higher rainfall. There are nearly pure forests

of orey, Campnosperma panamensis, in the coastal swamps,
and of cativo in the swamps along the rivers, The upland
forests 4re a more complex mixture of species than occurs
in the drier forests of Darién. This ares is now hej ng studied
to determine the feasibility of setting up g pulp and paper
industry to utilize the avajlab]e wood, Pa
Of particular interest in this are.
that haye SPrung up in abandon
of the most abundant Species in this seco
is the valuable timber tree Cord

a are the secondary
ed banana plantations, One

) this ndary vegetation
1 alliodora, It wou]gd be of




to $40.00 p ‘boare

yet in effect in Panama, ge
assessed at 10 per cent of the gr alue
properly applied, this plan may improve

ConcLusions '
Central and South America, including Mexico, emt
the greatest wood-surplus region on the face of the
according to a recent report of the Forestry ion o!
Food and Agriculture Organization (1946). Howev ;
proportion to total area and total volume of wood availabl

these forests ]:lrobably make the smallest economic contri-
bution of all ¢

e major forest areas of the world. The great-
est obstacle to the development of these forests is the low
value per unit of area because of the lack of established
markets under existing methods of utilization, If integrated
forest industries can be founded, based on sound forest
management, regular markets can be developed. Problems of
forest management will become vital, and it is likely that
such -Problcms will find their solutions only through p[anne'd
experimentation carried out under industrial auspices as the
industries themselves develop. Progress in both of these fields
appt:‘au'sl i)ft'm behc'ini tha}‘.\)l being made in many parts of
tropical Africa and Asia. Many aspects ci -
ket?ng and technology e et

: remain to be worked out. ever.
an integrated type of development, utilizing at nf}t:::ﬁ:?;ﬁ
species to produce a variety of products, appears to offer the
most promising means of extracting a significant economic.
contribution from the complex tropical forest, Such ¥
tribution will create add; W

tional forest values and will justify



RicHarns, P. W. 1952, The mpxc
Press. Cambridge,
Swrs, R. T., £1 AL, 1954, Soil survey of
Fruit Company Division of Tropical R
Honduras (unpubl.).
WasoLaw, C. W. 1929, Virgin soil deterioration.

249,
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A NEW SPECIES OF WIMMERIA (CELASTRACEAE)
FROM PANAMA

C. L. LunpeELL

Botanical Laboratory, Texas Research Foundation, Renner,
Texas

Wimmeria Sternii Lundell, sp. nov.—Arbor glabra, 40
cm. diam. Folia parva, 3-8 mm. longe petiolata, chartacea,
lanceolata, 3.5-7.5 cm. longa, 1.2-2.3 cm. lata, acuminata,
serrulata. Cymae ad 1.5 cm. longae.

Tree, 40 cm. in diameter, entirely glabrous; branchlets
slender, reddish. Leaves small, chartaceous, slender petiolate,
slightly paler on lower surface of blade. Petioles 3 to 8 mm.
long, with conspicuous medial ridge on upper surface. Leaf
blades lanceolate, 3.5 to 7.5 cm. long, 1.2 to 2.3 em. wide, the
apex acuminate, base acute to acuminate, costa prominent on
both surfaces, veins inconspicuous, margin serrulate. Cymes
(in bud) up to 1.5 cm. long, the peduncles slender, 1- to 7-
flowered, usually 3-flowered. Pedicels slender, jointed at
base. Flowers and fruits unknown.

PANAMA: Province oF CHiriqui, in cloud forest, alt.
4500 ft., foothills of Volcan Bart, northwest of El Hato,
tree, 16 in. diameter, known locally as “ratén rojo,” June 6,
1957, William L. Stern & Kenton L. Chambers 57 (TYPE,
LL; ISOTYPE, Y. fig. 1).

W. Sternii appears to be related to W. concolor Schl. &
Cham., a shrub of Mexico. This is the southernmost repre-
sentative of the genus.
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A CRITICAL NEW BURSERA FROM COSTA RICA

Louts O. WiLLiams AND JosE CUATRECASAS

New Crops Research Branch, Plant Introduction Section,
U. S. Department of Agriculture, Beltsville, Maryland, and
U. S. National Herbarium, Smithsonion Institution,
Washington, D. C.

This unusual member of the Burseraceae has been studied
at various times for several years by the authors and by Paul
C. Standley, for whom we name it. It has changed generic
da.-wl_;n-.amn\x three times in our notes, partly because of the
morphology of the flowers and the unusual epiphytic habit
of the plant. Burseras are most often to be found as terrestrial
plants in mesophytic or xerophytic habitats. The habitat
of the present species is a wet rain forest area where the
annual rainfall amounts to 3,800 mm. or usually more. It has
occurred to us that epiphytism in this spec'ics may have
developed in response to these wet conditions, for the rela-

tively dry tree tops remove the p]ant from the constantly
moist ground.

L e, L Raetr

Bursera standleyana L. Wms. & J. Cuatr. Sp. Nov.—
._\r'im,- magna ramis terminalibus viridibus striatis minute
:\-.-'.:-gc!_;-.m_\- glabris, Folia alterna imparipinnata vel paripin-
nata bijuga vel unijuga 30-40 cm. longa. Petiolus ambitu
\]}EJTLTL‘\ striolatus rigidus mediocris basi paulo incrassatus
laber circa 10-12 cm. longus. Internodia rhachidis striata
labra 5-6 cm. longa. Petioluli graciles striolati glabri 1.9—
-5 cm. longi. Foliola chartacea utrinque nitid v
ovato-elliptica vel oblongo-elliptica basi
apicem paulo artenuata subrotundata vel ot
acuteque triangulari-acuminata, margine
cm. lung.l. ¥

;_;l_:: ‘.“-_30.
NELL el

ry

g

o
4

"} Tarr Nnpee, Nt cnina Firs
i w3y

a et glaberrima i ‘
¢ 1a, S f‘“"ﬁmiﬂ-’“
.

rotundata, ad
tusa er subite
g : Integerrima, 9-18
2 +11.5 em. lata, acumine acuto 8-12 mm. longo
I’_"f“ 5-10 mm. lato; supra nitidissima, nerve medio secu %
I i s A : : : : Anda-
]i].\l]i'Lll nrJn.]\;LtH'\ venulis in reticulum gracile prominulum
productis; subtus costa prominent; sed rep: '
ariis irregularibus !‘]Ii!'n!‘r'nl:t'\ pr‘ SL'd "“_1“' crs
g nibu ominentibus 7-
Margmem arcuatis
Prominentem v
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8 utroque
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_ imens of Bursera sima
Colombia which we have seen
This is true also of most Mexican

ous flowers. Apparently the trimerous flower
feminine, which may indicate a possible sex
There is a possibility also that among the
determined as Bursera simaruba there is more
species.




flame of fire.” It is entirely possible a'so,

early botanists took for granted the ex

the region without actually seeing any

the place names. R:
Reiche (1896) records queule from Tor_n‘;

province) and from Collipulli (Malleco province). E

personal communication with F. Philippi who' s

certain fruits seen by him and collected in the |

of Valdivia, could only have come from Gomorteg:

also records the remarks of R. Bonn: Queule inhabit

ed region near Tomé and occurs between 500 and.

above sea level. Bonn states that it is a constituent

the forest associated with Fagus dombeyi Mirb. [
fagus dombeyi (Mirb.) Blume] and several My
Reiche (1907) mentions that the queule extends nor
35° 30" in the vicinity of Chanco, Ma
reaches south to 40° 20’ in Valdivia province. Espino
Bustos (1948) collected specimens from the northé‘isﬁ

ule province

Tomé at 120 m. altitude. Two herbarium specinie
queule in the S. J. Record Memorial Collection of the
School of'Fprcsrry (L. Rossousky s. n.) were colle ¢
near Torpe. in a high mixed forest ar 600 m. altitude, a
near Copiulemu ( Concepcién province) in a mixed fo
POOT appearance at 800 m. altirude.
: A(!ll of thhc trees observed by the senior author were
ned to the coastal area, principally ; viro
R _ ipally in the enviro

% rther north. These observations show
the queule grows naturally on ve

: rough, rocky land, unfi
for agr:culrllr?, and generally wh?lte t}lllgre isoabli:'ld;:i mo
ture. In the hills north of Concepcién it is found in erod
gullies from quite close to sea level up to 150 to 200 m
above sea level. Queule has actually been seen by the seni




Ruiz Lérez, H., axp . Pavéx. 1798, Systema
vianae et chilensis. G, de Sancha. Barcel;




NorasLe Trees FroM Py
In November 1958, a small collec

mens was received for identificati 1 m th
search Laboratory in the Panama Canal Zon
Corrosion Laboratory). These specimen
vouchers for woods which, after_ seven-mon
exhibited marked resistance to marine borers. 1he
is of interest not only because of the resistance
the associated timbers, but also because of t-_h'e"-
unreported common names: accompanying the sp
and a new distributional record.

CARINIANA PYRIFORMIS Miers (Lecythidaceae) ‘e
DARIEN: Near Pananvanian-CoromsiaN  BORDER e
Adrian 5. n., October 1958, This collection is apparently ¢k
first of this species from Panama. Previously, C. p:
has been known from Colombia. However, in 192
(Contr. U. S, Natl. Herb. 26: 2) wrote, “More speciesig
the genera (of Lecythidaceae) already represented will'l
found, and at least one genus, Cariniana, abundant in ¢
forests of the Sinu and Atrato valleys, is likely to exist als
Darién.” According to the collector, the fruits of “chib
are used by the Indians to make smoking pipes. N

CoLusriNa GLANDULOSA Perkins (Rhamnaceae) “carbo
de municién.” CANAL ZONE: Mabpex Dam AREA,

Zone Corrosion Laboratory s, 7., 14 October 1958,
Johnston, who discovered thi

: s species in 1945 (Sargent
190, 1949) on San José Island > i

Bt o in the Gulf of Panama
1€ Species ranges from Panama to Peru and Brazil
g::‘st }]t }ms been confused with C. rufa Reiss. That species
azil, however, is more closely rel '
: L] N ate t - X
e ferrugino x d to the Ve

sa Br(mg and differs fr

oLl _ 2 om our tree not
in its much_ larger rufous flowers, but also in its very
leaves Iackmg basal glands.” X

According to Johnston
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ntagonis, in SICCO bruneolis, lenti}cellatls', plhslfnm}mssli IS
glandulosis parce pilosis, ceteroqui glabris. Folia simp cia,
alterna, membranacea, pt‘tiUhtﬁ; anﬂh subt'cre.tl, 55‘_'7-15“_
cm. longi, minutissime partim gladuloso pilosi; lamll‘.laﬁ':
’_na'cfr;xe.h(-11111:':1;.'.&:. 16-22 cm. longae et FS—S cm. latae, apice
breviter acuminatae, basi acutac, in sicco brunnescentes,
im ad costam et Nervos laterales minutissime
Slerumaue elanduloso pilosae costa mervisque lateralibus

olus minusve impressis, Vvenis vix conspicuis, subtus ad

supra }\5'.‘:L‘--L':'?

1

costam, NErves 51:';_-5'.\.':u venasque minutissime parce, prac'-e,
loso. pilosae costa crassiuscula prominentes

ervi ralib robique 18-22, angulo semirecto abeunti-
bus, rectiusculis, u:-_:-.m:_!.ii.m prope m-.trgincm arcuato cons
junctis, venis p!':::l!':':wl‘.h, laxe reticulatis, ViX c¢:;n5picuis.' ,
ul illaris, py ramidalis, 12.5 cm. longa et 6 cm, lata,
pedunculo 0.4 cm. longo, multiflora, dense ad-
presse pilosula ramis ramulisque crassiusculis, floribus parvis,
ilibus, congestis. Sepala 5 subaequalia, suborbicularia vel

rbiculana, apice rotundata. 0.08-0.1 cm. longa
gine scarioso minutissime pler—
ciliata, extus parce adpresse pilosulas

1 3 exteriora majora, carnosula, viridi-flava (:‘\Ht‘ﬂ!)a

co nigrescentia, late-ovata wvel t-_"i;mg'u‘.nri-suhorbicu-

) el ol ssima, basi paulo contracta,

ga et 0.2-0.25 cm. lara, marginibus

2 interiora minora, membran=

| o-linearia, apice longe attenuata, cas:
- . _1'“\ em. lata. Stamina 2 fertilia, petalis

0sita, filamentis anguste linearibus 0.15 cm.

cm.. latis, basi latioribus et hoc loco

aminodia 3, petalis exterioribus r)ppusira,

il ! . 0.1 tfi‘l‘..‘]!;'ll".l‘ Discus h\'png}'nus
Ovarium ovatum. 0 ‘.HW.I I:P:ff%h‘ H.].Cg”lm'”” 5-dentatus,
DGt BB Vo S PR AR longum, glabrum, in stylum

| Fi '5HIM sensim - attenuatum, 2-loculare, loculis 2=
CIUCTUS ignotus, ;
\fals

“. =\'._:LT-'JL11- & L., 0O, \\'”]\ 'I“Ulto

s minoribus, ellipticis nervis

1171 &

Fig. 1. Meliosma lon
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The species is known in the trade by the n
Local n?nelg-for the species include bu-ay-w Fay” ( '-’
manasati (lIvory Coast); igilogbon (southern ng 1
essenge (Cameroons); muhongera, musizi nda); -
hunya (Kenya); muhumula, nsira (Tanganyik
and Harris, 1939; Dalziel, 1937).

The tree attains heights of 90-120 feet or mo
diameters up to 4 feet at maturity. The bole is strai
reasonably cylindrical, clear of branches f'nr_--a I_¢ gth
30-80 feet, and with occasional buttresses which are
and blunt (Eggeling and Harris, 1939; Wimbush, 1 ).
The species occurs in western, central, and eastern Afri
along the equator. Its range extends from Liberia eas
through the Ivory Coast, Ghana, southern Nigeria, C;
roons, Belgian Congo, to Uganda and Tanganyika. The
largest trees occur in Fast Africa and decrease in size as one

goes westward. It is most commonly found in forests border-

ing the grassland where it thrives on dry sandy soil. Planta-
tions have been established in the Belgian Congo and Uganda
with good results. :

The heartwood is olive-brown when fres

russet upon exposure (Cooper and Record ;
wood is nearly white, 1-2 inches wide, and sharply deline-
ated from the heartwood ( Department of Scientific and
Industrial Research, 1956), The

hly cut becoming
, 1931), The sap-

wood is
and has a high satiny lus
€ grain slightly interlocke

less when dry

odorless and raste~
medium and th

ter. The texture s
d. The growth rings
A

uet
92-128 for Part 111,




rain surfaces. Musizi is 20 per cent
%ru‘sh‘ing strength and approximately eq

ellow poplar. B
s The wood appears to possess good d
as is indicated by the chmcl.monal chan
cent and 60 per cent relative humld_lty Th
moisture contents at these two‘relatwe_ h |
per cent and 12 per cent respectively (Forest 2
search Laboratory, 1954); the dlm'enswnal c
between 60 per cent and 90 per cent rel

1.5 per cent tangentially and 1.0 per cent ra
the dimension at 60 per cent relative humidity
are only slightly higher than compgrabl_e values
cent and 0.8 per cent for teak. Musizi is therefore
as a2 wood with small dimensional Change.

The results of decay resistance tests conducted in
(Findlay, 1938) are reported in table 3. After exp
white-rot and brown-rot fungi for periods of +
months, specimens exhibited :1pl:nrc~::iah£:c weight loss
decay, particularly when exposed to the former, Th
i therefore classified as not resistant to decay.
resistant to damage by termites and should be trea
a preservative whe

cervative when used under conditions where. biol
deterioration is ga hazard

) (Eggeling and Harris, 1939)
wood is reported as easily treated with preservatives,
The wood is soft an

d works fairly i ith n
it rks fairly readlly with

ind tools (Eggeling and Harris, 1939), Irreg
of grain may result in grain B

ick-up in planing. Ge
facc_s are produced if the \\-'o[z:d is Edcqt&?(:;\?gsu%'
sawing, drilling and mortising, and in planing if a ¢
anglc of 209 is employed. The wood nails we I
orily with the usual finishes, b
and grain filling

are required before varnishing or
ble for millwork ang general indoor
ftwood substitute (Jay, 1947; O !

Musizi is suita’
struction as 3 sg



ghaniensis) in most strength properties.

The unseasoned wood of mansonia is superi
birch in maximum bending strength (modul
but inferior in total work in bending and impact str
In all other strength categories, mansonia is far
vellow birch, _

In drying from the green condition to 12 per cent
content, mansonia undergoes moderate increases i
with the exception of total work in static bending an
age. Total work exhibits a slight decrease (appro
10 per cent) upon drying from the green to air-dr
tion. Cleavage decreases approximately 25-30 per cent of
the value for the unseasoned wood. il

In the air-dry condition, mansonia is e(L 1 to yellow birch
in maximum bending strength, although, it is slightly in-
ferior in stiffness and work to maximum load in static bend-
ing. However, it is 25 per cent inferior in total work and
20 per cent inferior in impact strength. Mansonia is consider-
ably less resistant to splitting than yellow birch, but equally
strong in endwise crushing, hardness and shear.

Mansonia is suggested as a possible substitute for well-
known bending woods such as oak, beech and walnut
(Department of Scientific and Industrial Research, 1956).
But the steam-bending properties of the wood vary consid-
erably and as a result, it is not generally recommended

exct:rt for moderate radii of curvature. Steam-bending tests

conducted in England demonstrated that the material could . I.
be bent to radii of curvature of 10 inches

per inch of thick-

ness when supported, and 15% inches wh 48
by a steel teng?on strap. Wnhadie |*
Green to oven-dry shrinkage values for manson; re-
ported in table 2. The shrinkage of the wood-:ﬁuzﬁ-, -



Leone, Ivory Coast, Ghana a
Research Laboratory, 1952a).

The wood is pinkish- to reddish:
textured, straight-grained to slightly ro
tinctive taste or odor, and has a medium
(Kribs, 1950). It bears a superficial resen
any, and is sometimes called cherry m: gan
grained stock presents a plain appearance; how
presence of interlocked grain produces a mottle
stripe figure), handsomely marked with irregul:

darker color (Forest Products Research Laboratory:.
of a nature seldom met in mahogany. Mako
tinguished from mahogany by its distinct reddis
finer texture. Growth rings are indistinet; pore
without a lens, not numerous, arranged in definite

lar radial lines, and solitary or in radial groups from 2-6
(Kribs, 1950). Vessels contain a brownish “gum” an
tyloses. Parenchyma is distinct without a lens, apotracheal
in closely spaced tangential bands 24 cells wide, and the
cell cavities contain a reddish “gum.” Rays are distinct with
a lens on cross-section, inconspicuous on the radial surface,
and the cell cavities contain a red “gum.”

The wood is somewhat heavier on the average than cen-
tral American mahogany (Swietenia spp.) ranging from 40—

53 pounds per cubic foot when green (Farest Produc
). It has an average density

Research Laboratory, 1952a ty
40 pounds per cubic foot air-dry (Rendle, 1938) which
specific gravity of 0.56 (oven-dry weight and aj
volume).

The wood dries slowly but is by no means refra
There is a tendency for splitting to develop around ki
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sapwood is susceptible to powder-post beetle
otherwise the wood is very resistant to insect attack in
ing termites (Jay, 1947). The heartwood is imp:
preservative treatment and the sapwood modera
ant to treatment; nevertheless, satisfactory creosote pene
tion into the sapwood can be accom&l_ish'ed cither
pressure or by the open tank process (Forest Products
search Laboratory, 1952a).

The wood can be worked with moderate ease by
and machine tools but rapid blunting of cutting edge
common (Forest Products Research Laboratory, 1
The difficulty of working and the blunting effect, in
as the moisture content of the wood decreases.
material can be satisfactorily cut with a wide tooth pitc]
a fast, uniform rate of feed. Material below 20 per cer
moisture content should be cut with a ca_rbid_e-tipped s
A cutting angle of 20° is necessary to avoid tearing quar
sawn stock in planing. The wood tends to char in bo
and to split in nailing. It has good screwing and gluing
properties, slices with ease, and stains and finishes very
well with little grain filler required (Department of Scien-
tific and Industrial Research, 1956; Jay, 1947; Kinloch and
Miller, 1949). A good dust-collecting system is required
as the wood produces a dust irritating to the nose and throar,

Being a timber of exceptional beauty, makoré finds its
greatest usc in decorative work. Its ease of slicing renders it
an ideal venecering wood. Tt compares favorably with
mahogany for furniture and high-class decorative work
cither in the form of lumber or veneer, It is also used for
superior millwork and interior woodwork (Forest Products
Research L::horatory, 1952a). Veneered wood of this species
in the form of panels was used in the main lounge gallery
and book shop of R. M. S. Queen Mary (Forest Products
Research Laboratory, 1945, Jay, 1947). Makoré finds 'iessé;'
use for exterior doors, benches. sills, thresholds and floori
drain boards and textile rollers. o

% It has been used in crr
quantities for plywood manufacture. n used in small

No. 110

Mitragyna Spp- cinal species of this genus: M. inernn
re are three principal species Ot TE2EBE ' Tp pe

OTII{]SR- (M. africana KOTT ) M ﬁy ‘Hiern). T

'\ M. stipulosa O. Keze. (M. macropRy & &
b1 sscussed by Dalziel (1937) and OY -
species are discussed by hioe o P : - only
' Pellegrin (1936). The latter two species £/ "0y son
ones which are described in the Ilg:lh _ Oii:eratﬁre-."dbn e
characteristics. An .iniual.su;‘v;y-(}f' he 1 Intharitaﬁve'“ e
the gcnus.Mitmgy na failed t-:o_-E_rof._lnge an a'.-.__ .
ence to M. ciliata, wh'ic.h’ was ﬁ.rst:m(ﬁa gmz “Previous litera-
as such in 1936 by Aubrewll_e:_.and_l’-c legrin.. Wk liter .__f;
ture referred to M. stipulosa ;sfs_t;ta: g:;iy ;ogm G spect S

is genus. Since it is pointe it 1n I'ItISh ! m at _“r_

?;"otl}-l;;: ig’rodu-cts Research -aborat-_qry, .-_19.4-:5 :)_., &Et ;‘1{
losa does not occur in the dense ramforests which furnish
the timber of abura for the export trade, it seems a rs%alw iy
assumption that a goodly portion of. the export shipme
of Mitragyna timber consists of M. ciliata. ) o 1

The common names applied to the tWo sp mmgrem
gyna ciliata (Jay, 1947): subaha (Ghana); bahJa (Frenc
West Africa); elilom (Cameroons); elebom (Gabon)s
vuku (Belgian Congo). Mitragyna stipulosa (Cha
1933; Dalziel, 1937): baya, subaha (Ghana);
agouwa, popo (western Africa_);.mukﬂni'aﬂm la
croons); mvuku, vukus (Belgian Congo); bahia
Coast); abura, eben, (Nigeria).

"The differences between the two species 2

the flowers (Aubréville and Pe]legrm 193,
are medium to large trees attdiniﬁgf heights
and a diameter of 3-5 { eet (Chalk et al., 1933;

1' ' T E e ek e aN

of Scientific and Industrial R

and usually with only a
of the species are not
ctal. (1933) report the
ern tropical Afriea fron
Coast, Ghana, Nigeria
northern Rhodesia and eastw



The litera
of the wood is somewhat 1c0;fu3¢d,
the particular species involved. E
et al-l:alr‘;'l”; Im?l:lcﬂl Institute,
erable valuable information whicl !
studies on material shipped in inte ade and now
known to be M. ciliata, but then assigned to M. stipul
To avoid further confusion, the following description of
the wood will apply to Mitragyna spp. This should not

result in any inaccuracy, since there is little difference be-
tween the two species (Aubréville and Pellegrin, 1936).

The wood of abura is pale grayish yellow, yellowish
brown with a pinkish cast, or g

rayish pink sometimes with
darker streaks (Kribs, 1950). The sapwood is usually not
differentiated from the heartwood (Aubréville and Pelle-
grin, 1936). The wood has a low luster and lacks a distinet
taste or odor (Cooper and Record, 1931). The texture is
medium but apparently quite variable (Jay, 1947); the
grain is ordinarily straight, and the wood lacks pronounced
figure. Growth rings are inconspicuous; pores barely visible
without a lens, numerous, _.ev:;{;r distributed, solitary or in
radial groups of 2-5, and open; parenchyma indistinct with-
out a lens, diffuse or in short, broken tangential lines be-
tween the rays; rays not distinct on the cross-section without
a lens but distinct on the radial surface, lumina of ray cells
are filled with reddish “gum” (Chalk et al,, 1933), .
The wood is moderately heavy ing from 29
pounds per cubic foot air-dry Zdrf:rgm%ng abou
pounds per cubic foot (Chalk et al., 1933 Jay, 1947; K
1950). Chalk reports the average specific gravity ;;



resistant to preservative treatment but ¢
of sapwood enables satisfactory r
(Department of Scientific and Industri ear
The working qualities of the timber are
perial Institute, 1926). Straight-grained m
and bores easily resulting in smooth clean surfac
and screws can be driven easily, hold firmly anc
cause splitting. The wood glues well, stains very
finishes well but requires several applications of finish. s
Because the wood is easily worked with simple tools, it
finds many local uses. In various parts of western Africa, it
is used for canoes, paddles, drums, barrels, boxes, house posts,
roofing, El:mking and doors (Dalziel, 1937). In Freetown,
Liberia, floors laid of abura are still in service after 100

years. It is recommended for carpentry and joinery, labor-

atory fittings, battery boxes, flooring and plywood fabrica-

tion, the last-named in the form of rotary-cur veneers

(Forest Products Research Laboratory, 1945; Jay, 1947).

The wood has found application in the building trade for
joinery, decorative moldings and other interior work (De-
partment of Scientific and Industrial Research, 1956),

Ocotea bullata E, Mey. ex Meissn.  Stinkwood Lauraceae

The species is also known as stinkhout, Cape laurel, and
umnukane in South Africa (Chalk et al., 1935). Stinkwood
is closely related botanically to East African camphorwood




moisture content. ¢ :
toward degrade. _ _

The results of mechanical tests on air
reported in table 1. The wood is
its specific gravity than East African
wood compares favorably with dom
similar specific gravity.

The seasoned wood of stinkwood may be compared to
that of rock elm (Ulmus thomasii) of somewhat greater
specific gravity. In static properties, stinkwood is superior
in fiber stress at the proportional limit (11,780 ps.i.), modu-
lus of rupture and stiffness. It is somewhat superior in
maximum crushing strength but slightly inferior in shearing
strength and hardness.

The shrinkage of the wood is exceptionally large being
8.0 per cent tangentially and 4.2 per cent radially in drying
from green to 10 per cent moisture content (Scott, 1945).
The value for volumetric shrinkage from green to oven-dry
is 22 per cent (Scott, 1926). These values are in the order
of those for blue gum (Eucalyptus globulus) and are asso-
ciated with the tendency of the wood to distort and collapse
in drying.

The species is considered as durable (Scott, 1927) in
service but no details are given as to its specific resistance
to various agents of biological deterioration. Its resistance to
decay is probably similar to that of East African camphor-
wood since both specics possess the aromatic oil of camphor,

Scott (1936) reports that the wood works well by machine
or hand but is hard and severe on tools, and is inclined to
exhibit some irregular tearing. The best surface 2 pears to \
be obtained by scraping and an excellent finish 15 easily




with some tendency to Department

and Industrial Research, 1956; Forest Proc

Laboratory, 1945). It also kiln-dries very w

tending to retain water pockets in the interior. Cl

and splitting are slight, and defects initially Br |

little tendency to extend. The British Forest Proc

search Laboratory (1945) suggests a schedule ha
temperatures and relative humidities which is inten

use with woods that dry very slowly but show
tendency to warp. A

Results of mechanical tests on green and air-dry material
are presented in table 1. The values reported from two
different sources are not averaged because of the difference
between specific gravity and strength values, the lighter
material having greater strength. East African camphorwood
is quite similar to American beech (Fagus grandifolia) in
most strength categories.

Unseasoned camphorwood of approximately the same
specific gravity as American beech is superior to the latter
in maximum bending strength (modulus of rupture) and
stiffness in bending, but only 60 per cent as great in total
work in bending and impact strength (toughness, 106 in.Ib./
specimen). It is 25 per cent stronger in maximum crushing
strength parallel to the grain but not quite as hard nor as
strong in shear parallel to the grain and only 90 per cent
as resistant to splitting. : A

Upon drying from the green to the air-dry condition,
camphorwood exhibits appreciable increases in maxim
bending strength and crushing strength. Increases in all
other properties except total work in bending are moderate.




be treated by the 1

stisfactory retention (Departme
trial Research, 1956).

The wood is worked readily and easily
machine tools and has very little dulling effect
edges (Department of Scientific and Indust
1956). Straight-grain material may produce |
face in sawing if dulled tools are used. The presen
locked grain ma{' cause grain pick-up in plani

cutting angle of less than 20° is used. T 53’"_woqd. <€
and screws well, glues satisfactorily, stains readily and giv
good results with paint and varnish.

The species is used in railway construction and furniture

and for paneling in Kenya (Forest Products R
Laboratory, 1945). It is said to be suitable for high qu

joinery and interior fittings (Organisation for European
kconomic Co-operation, 1951). It is believed unlikely'tha'ﬁ
this species will find a market in the United Kingdom for
general construction and joinery (Department of Scientific
and Industrial Research, 1956). However, it is considered
suitable for plywood core stock and can be sliced for use
in decorative paneling due to its attractive figure.

Olea bhochstetteri Baker FEast African Olive Oleaceae

Local names (Wimbush, 1950) include musharagi, ol-
toliondo, murakoiwa, masaieta and muthat (Kenya).

The tree attains a maximum height of 90 feet and a
diameter of 3 feet at maturity (Wimbush, 1950). The bole
is seldom absolutely straight or clear for more than 30 feet.
The species is found in the coniferous forests and rain forests
of Kenya at elevations from 6-9 thousand feer. -

The sapwood is pinkish white when freshly cut, turning
to 2 light brown upon exposure, and about 1-2 inches wide
(Wimbush, 1950). The heartwood is light brown with
regular dark gray veins or streaks of varying width wh



In the i

ignut hickory of compar
?nl%:hnamw pgper.tiw. If is equal to p ory |
static bending pro;ge_ ies of modulus of ruptur d
ness but only one half as great in total work. In the
erty of impact resistance, it is 80 per cent as stro
nut hickory, the latter undergoing a moderate de
impact strength upon drying, while East A '_p_oh (3
mains the same in this category upon drying. The woo
Fast African olive is 10 per cent stronger than pi
hickory in maximum crushing strength_'pa:aﬂcl to th
and superior to pignut hickory in shearing strength par
to the grain. It is almost as hard as live oak (Quercus virg
ana) when air-dry and about as resistant to splitting as
ashes (Fraxinus spp.). In the last-named category, t
African olive is much less resistant to splitting in the radial
plane than in the tangential plane.

The wood is classified as moderate in steam-bending
characteristics (Department of Scientific and Industrial Re-
search, 1956). Steamed material may be bent to radii of
curvature of 13 inches per inch of thickness when supported
by a steel tension strap, and 30 inches when unsupported.

Shﬁnk%s\valucs from the green to the oven-dry condi-
tion for East African olive are reported in table 2. The
values—volumetric 14.9, tangential 10.2 and radial 5.2 per
cent—compare favorably to white oak (Quercus alf:a)
although the olive exhibits somewhat greater tangential
shrinkage than the oak.

The results of decay tests on the wood are reported in
table 3. The values indicate that the wood is moderately
resistant_to decay by wood-destroying fungi (Findlay,
1938). The weight loss due to 4 months exposure to fungl
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istinct. The pores are
rather few in number, an 1
Axial parenchyma occurs in ly reg
less than one pore-width apart and is vis
The rays are very fine and scarcely vis
on the end and tangential surfaces, a
the radial surface. -
The wood is very heavy, ranging in 3
from 43-55 pounds per cubic foot
pounds per cubic foot (Department
trial Research, 1956). The 'sp'eeiﬁc gr.
weight, air-dry volume) varies between 0.61 and (
an average of 0.66.
The wood is very difficult to kiln-seasc
condition. Drying is very slow and t
ceptibility to degrade in the form of
Distortion is often a problem in dryin;
may necessitate air-drying prior to ki
Forest Products Research IBahoz_’-!a
a high humidity kiln schedule
thicker than 115 inches.
The results of mechanical tests
reported in table 1. In most stre:
compares favorably with yellow
sis). Notable exceptions:
in static bending and im
yellow birch in the static b
rupture and stiffness. It is definitely inferior to yellc 3
in work to maximum load and total work in static bending.
Mubura is only 60 per cent as resistant to shock loads as
vellow birch, but considerably harder on the end and
grain and stronger in endwise compression and




~oast, Gl

It is sparsely distrib

_-frcqueP;é; zrom 10

Products Research Laboratory, 1

The sapwood is a creamy color, 3
and sharply delineated from the pi
which is often veined or mottled
shade [Wood (London), 1948]. The w
tured with straight to somewhat inter
times irregular and tortuous (Kinloch -

Pores are visible without a lens on a cleanl

tion and are generally occluded with tyloses.
visible without a lens and vary appreciably in wic
distribution.

~ The wood is very heavy, averaging 44 pounds pe
foot air-dry (Department of Scientific and Indu:
search, 1956) with a specific gravity of 0.63 (o
weight, air-dry volume).

Essia dries very slowly and is subject to degra
form of checks, splits and distortion. In most cases, seasoning
degrade is serious and almost unavoidable making it imp:
able that the wood can be satisfactorily kiln-seasoned fr
the green condition. The British Forest Products Researc
Laboratory (1951) suggests a kiln schedule havir :
humidities at each stage of drying in order to provide
drying conditions. '




le is uspi:d It tends to

nail holes to prevent
The wood finishes and stains w |
must be taken in staining heartwoo
produce a uniform color. Peelmg tests a
tory indicated that essia is unsuitable
1947).

The species is essentially of local importanc
Marshall, 1941) for heavy mine constructi

sleepers Its working qualities render it
extensive machining.

Piptadeniastrum africanum (Hook.f.) Brenan®

The species is also called (Chalk et al., 1933; Dalziel,

beli, mbeli-guli (Sierra Leone); gaw (Llhena), gbo!
dabbema, kuangua-mlama (Ivory Coast); dabbema.
odani (Ghana); agboin, ekhimi, ikkimi, ey
(Nigeria); edundu (Cameroons) ; mpewere ( Ug
names for the species are dabbema (Ivory Coast) 30
(Ghana); agbom or ekhimi (Nigeria).

Dahoma is a tall forest tree 120 feet in height and 3-4 feer
in diameter (Department of Scientific and Industrial
search, 1956), easily recognized by its large plank
buttresses extending about 15 feer up the bole and outwa

*The name of this species, formerly and cemmonly k
Piptadenia africana Hook, f., has lately been altered as in
Brenan (1955). A recent ansmrmcal study (Brazier, 19
woods of Piptadenia sensu lato tends to support Brenan’s




greater strength values even
approximately the same for both

Dahoma compares closely with w
propemcs At 12 per cent moisture
as strong as white oak in bendmg (fib
limit 9400 ) psiis; ; Imperial Institute, 19 2
€er in maximum crushmg strcngth and 15-20 per
The reported value for sheanng strength
per cent moisture contem) indicates that da oma
favorably with white oak in this categor; ALE;
conducted in France indicate that the woad ten

brittle and has low resistance to impact loads (Fo |
Products Research Laboratory, 1945). '

Bending tests carried out in England on material in the
green condition indicate that the wood possesses '
iod bending properties (Department of Scie

dustrial Research, 1956). Steamed wo
radii of curvature of 14.5 inches per inc

supported with a steel tension strap, and 29 inches - per mch
of thickness when unsupported.

age values—volumetric 16.4, tangential 10.2 and
radial 5.8 per cent—for dahoma (tab 2) are snmlar to
for American beech (Fagus grandifoli

dimensional changle between 90 per cent re]anve hu '

(20 per cent equilibrium moisture content) and 60

rclatlve humidity (12 per cent equilibrium moi

tent) is 2.8 per cent tangentially and 1.5 per cen




Belgian Congo, Tanganyika, Kenya,
and southward in east Africa to the Transva
1932).

The wood bears a superficial resemblance to o
of Pterocarpus such as Andaman and B

dalbergioides; Department of Scientific and

search, 1956). The sapwood is white t

inches wide, and sharply defined from the dar.

(Chalk et al., 1932). The heartwood is golde

in color with streaks of brick-red or dark br

1s straight to interlocked, texture is coarse, and p

faces are lusterless. Growth rings are indistinet;

able in size, distinct to the unaided eye,

tributed, mostly solitary, sometimes in radial

2—4 and visible on longitudinal surfaces as de

axial parenchyma is abundant, visible to the na

form and confluent in wavy tangential bands sev

eral pores; rays are fine, not visible to the naked eye on

Lransverse or on%i(mdingl surfaces; ripple marks are present,

140 to the inch (Yw 36388). :
The weight of the seasoned wood is quite variable, ranging

from 30-49 pounds J:_er cubic foot with an average air-d

weight of 39 ;)oun s per cubic foot (Chalk et al, 1

Department of Scientific and Industrial Research, 1956).

Specific gravity (oven-dry weight, air-dry volume) anges

from 0.43-0.70, averaging about 0.56.



humidity (equil

10 per cent respectively), mun

cent radial and 0.6 per cent rangent
based on per cent of dimension at 6
humidity (Forest Products Research
Comparable values for teak are 0.8 pe

1.3 per cent tangentially. The values for muninga are
the three lowest values for all species of Britis
woods tested at the British Forest roducts Resear
atory. A

“Tests on the decay resistance of muninga for Tangan
were conducted in England (Findlay, 1 d a
ed in table 3. After 4 months exposure to th '
of bath white- and brown-rot fungi, the spe
1 le decay by brown rots and only s
white rots. On the basis of these tests, the
as very resistant to decay. The sapwood is sus
ever, to powder-post heetle artack. The hear
as resistant to nﬁpregnat-ion and sapwoo_d' is co
moderately resistant to preservative treatment (Department
of Scientific and Industrial Research. 1956).

The wood works well with hand and machine tools b
has a2 moderate dulling effect on cutting edges (Departme
of Scientific and Industrial Research, 1956). The straight
grained material machines well but figured material n
show grain pick-up in planing. The wood gives e
results in nailing and screwing and is suitable for
Finishes are easily applied. '




radial groups of vessels fr
The wood is very hea
vounds per cubic foot air:
and Industrial Research, 19
sity is reported. The specific gravity (
dry volume), ranges from 0.56 to
barwood is somewhat heavier on the av
muninga.
Jay (1947) reports that the wood is mot
warp. Barwood exhibits seasoning charac
those of muninga.
Strength properties of barwood are not re _
wood is similar to muninga and somewhat heavier, |
equally as strong or somewhat stronger ti
mechanical properties. Y
The green to oven-dry shrinkage valu
tangential 4.4 and radial 3.8 per cent— )
in table 2. The total shrinkage of the
greater than that of teak.
The wood works easily (Jay, 194
interlocked grain may result in grai
surfaces in planing. 7
Barwood is used in western 4
same purposes as is muninga; r
oars, agricultural implements, furnitt
(Jay, 1947). Howard (1951) states that
(muninga and barwood) “have been produced without .
tinction.” In practice, the smaller material of trade consign-
ments has been shipped under the name barwood or cam-
waod (the latter name is usually reserved for Baphia niti
and the larger sizes under the name padauk.




fairly quickly, but flat-sawn ma
and develop checks and splits in
wood dries slowly with a tendency to :
Forest Products Research Laboratory (194
schedule similar to that recommended for
(Juglans nigra) and sugar maple (Acer sac
The results of mechanical tests on gre
material are reported in table 1. Opepe is supe
to most domestic hardwoods of equal spec
The unseasoned wood of opepe is comparable to b
locust (Robinia pseudoacacia) in the static bending pro
ties of modulus of ruprure and stiffness. In work to m
mum load and toral work in static bending, it is notably
inferior to black locust and it is only 75 per cent as stror
in impact bending as the latter. The wood of opepe is ess
tiall‘{_las.strong as black locust in maximum crushing strengtt
hardness, shear and cleavage. V
Upon drying from the green to the air-dry condition,
opepe _.un'd-e.r?'oes' moderate increases in the static bending
properties of modulus of rupture and stiffness, a slight
increase in work to maximum load and a i
total work. Impact strength decreases slig ] :
strength falls off appreciably. Maximum crushing strength
hardness and shearing strength undergo moderate increas
upon drying to 12 per cent moisture content. i
At 12 per cent moisture content, opepe is very si
to yellow birch (Betula alleghaniensis) in the static
properties of modulus of rupture and stiffness, A
both species are approximately equal in specific -




indicate that the wood works with mof erate.
hand and machine tool operations and has a
effect on cutting edges. The resistance to
with density but averages about 25 per c€
medium-grade African mahogany. Flat
to a smooth finish but quarter-sawn st _
pick-up in planing. A reduction of the cutting
should produce a smooth quarter surface. Go
produced in all other operations but the wood te
in nailing. It takes screws well, glues well, and
finishes satisfactorily when moderate amounts of gr
are used.

Opepe is used in western Africa for canoes, m
planks, tables and bridges (Forest Products Research
atory, 1945). It is suitable for exterior uses such as ha
work, piles, planking and heavy construction (Departmer
of Scientific and Industrial Research, 1956; Organisation fo!
Furopean Economic Co-operation, 1951) Other recom-
mended uses are flooring, framing of railway passenger
coaches and crossarms. v

Scottellia kamerunensis Gilg Odoko Flacourtiaceae
The species is commonly known in the ‘trade under the

name odoko (Jay, 1947). Local names include (Dalzie

1937) mehr-chu, ne-mor-ba-de (Liberia); aburuhi (Ivo:

Coast); lakpa (Ghana); emwenfuohai (southern Nigeria)
The tree is of medium size, attaining a height of 100

at maturity and a diameter of 1-2 feet (Departm

Scientific and Industrial Research, 1956). The bole is

and straight but seldom cylindrical. The species -




decreases 25 per cent an

decreases by one third, :
In the air-dry condition, odoko is comparab
oak in all properties except total work in bendi
and cleavage, although of lesser specific gra
bending properties it is superior in.--mo‘ ulus
stiffness, but considerably inferior in wi :
and total work. It is superior to white oak in n
crushing strength and end hardness bl_.}.t :
shearing strength parallel to the grain and resista
splitting.
The wood is classified as having very poor st
properties (Department of Scientific and In
1956; Forest Products Research Laborato
bent to radii of curvature of 30 inches per inc
when supported with a steel tension strap an
inch of thickness when unsupported after stea 2
The green to oven-dry shrinkage values—volumett
tangential 9.0 and radial 4.4 per cent—for odo
in table 2. These values are comparable
elm (Ulmus rubra) which is a less d
sional change between 90 per cent
humidity (equilibrium moisture conter
13 per cent respectively) is almost ide
being 2.8 per cent tangentially
odoko and 2.8 per cent tangenti
for white oak (Forest Products

Therefore, odoko is classified as
sional change.




The wood is creamy {( llow to hght yeIIe
color (Forest Products esearch Laboratory, :

heartwood (Department of Scxennﬁc: and I
search, 1956). T%e freshly-cut wood has a str

able odor which fades upon drying. The grain .
interlocked and the texture is coarse,

The wood is very heavy having an average we
cubic foot air-dry of 49 pounds (43-52 pounds

ment of Scientific and Industrial Research, 1956). S
gravity (oven-dry weight, air-dry volume) avera
(0.61-0.74). _ : :

The timber seasons slowly with a marked tendency |
surface checking to develop and for splits to extend. C
lapse and cupping may also be encountered. The
Forest Products Research Laboratory (1952b) suggests a
kiln schedule similar to that recommended for white oak

(Quercus alba).

Numerical strength data are not available for
sterculia; however, the air-dry wood is comparable ta
brown stercuha (Sterculia rbmopetafa) in static bendi
strength, impact strength and maximum crushing stren;
(Forest Products Research Laboratory, 1952b). It is sor
what inferior in side hardness and shear and comparable
cleavage. It is equal to or slightly superior to white o
strength, both woods being of similar spemﬁc gravity.

Tests of the steam-bending properties of yellow stercull
indicate that it is 2 moderately good Steam—bendmg
(Forest Products Research Laboratory, 1952b). S




Jay (1947) reports that brown sterculia
2-3 feet in diameter, and has a straight, c i
sharp buttresses which extend approximately 10 fe
bole. It is found principally in the rain fores
and southern Nigeria where it is frequent in ce
ities.

The color of the heartwood varies between pale
reddish-brown. The sapwood is straw-colored, g
1%-2Y% inches wide, and sharply delineated fron
darker heartwood. The grain is commonly interlocke
the texture coarse (Department of Scientific and Ind
Research, 1956).

Brown sterculia wood is heavy, we‘ighing between
pounds per cubic foot with an average weight of 51 po
(Department of Scientific and Industrial Research, Al
‘The specific gravity ayerages 0.73 (0.47-0.92) based on over
dry weight and air-dry volume. ol

The wood seasons slowly from the green condition and
requires care to avoid the development of cupping and the
extension of splits (Department of Scientific and Industrial
Research, 1956; Jay, 1947). Appreciable checking may be
encountered and slight collapse is frequent. '

The results of mechanical tests on air-dry material are
reported in table 1. Brown sterculia compares very favo
ably in strength properties with domestic woods of e
specific gravity. The seasoned wood of brown sterc
superior to domestic white oak (Quercus alba) of si
specific gravity in most strength categories. Tt exceeds w
oak in the static bending properties of modulus of p
and elasticity, work ro maximum load and total wor t




dom); yawe, red cedar

lé:sgt), o??ué (Cameroons);
names of local importance incluc

yaw (Sierra Leone), de-orh (Liberi:
Coast), nyankom, nyangwen, nyangwun

The tree attains a maximum hetght of 1
with an average of 100 feet (Forest
Laboratory, 1952a). The diameter of ma

ground and occasxonally as high as 105 feet. On W
sites, the bole is cylindrical and of good form, but

sites the tree develops a twisted, irregular shape. The
occurs in the rain forests of Sxen-a Leone, Liberia, th
Coast, and in the southwestern region of Ghana. It"

recorded in Nigeria but is found further eastward in
Cameroons and Gabon. Nyankom is found in an av

frequency of 200-300 mature trees per square mile, and
under especially favorable conditions, up to 1200 mature
trees may occur in a square mile.

The heartwood is light to dark red-brown in color and
bears a superficial resemblance to African mahogany (Jay,
1947). The sapwood is grayish in color and about 3 inches
wide (Forest %roducts Research Laboratory, 1952a). ;
wood is odorless and tasteiess, medium-textured, -
straight to interlocked grain, and a high, satiny |
(Cooper and Record, 1931; Kribs, 1950) Growth rmgs
fairly distinct due to an increase in fiber density a
presence of axial parenchyma at the margins of the
increments. Pores are distinct to the naked eye, not
ous, evenly distributed, and solitary or in radial g






coarse. Occasionally a zone of low-density
ly containing com?r&ssian failures (“thunds

near the center of the log. This zone, term

can usually be distinguished by a pinkish co
develops in it after exposure to light for a
Growth rings are unusually distinct for a tr

and produce an appearance on a flatsawn surf:
similar to plain oak. The wood contains a yellow ¢
matter which when wet will stain fabrics.

Idigbo is moderately hea\rfv exhibiting an extrem

variation in density probably due to the varyi

of “brittleheart” in the wood. The density varies betw
23 and 47 pounds per cubic foot, though more comm
30-39 pounds per cubic foot, in the air-dry conditio
specific gravity variation based on oven-dry weight a

dry volume of 0.33-0.67. The average density of the wi
when seasoned is approximately 34 pounds per cubic
(Department of Scientific and Industrial Research, 19

a specific gravity of 0.49 based on oyen-dry weight and air-
dry volume.

The British Forest Products Research Laboratory (De-
partment of Scientific and Industrial Research, 1956) reports
that the timber seasons rapidly and well. Little or no check-
ing should develop during drying and distortion of all forms
is very small. Some degrade in the form of splitting may
develop in the zone of “brittleheart” and in the vicinity
of knots. For lumber sizes up to 1% inches thick, a mod
ately high temperature schedule such as is used for Ameri
basswood (Tilia americana) and non-aircrafr Sitka spru
(Picea sitchensis) can be employed. '
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all the British timbers tested in Engla
ent with the comparatively high shrink
for the species. _

The results of decay resistance tests condu
land (Findlay, 1938) are reported i in table 3. Sf
idigbo were subjected to the action of five w
fungi for a period of 8 months. The wo
measurable deterioration by brown-rot fu
the two white-rot fungi, Polyporus wer.
guineus, resulted in only slight decay.
tible to pinhole borer attack and pow
age. Reports from Nigeria (Department of Scientific
Industrial Research, 1956; Forest Products Resea
Laberator}r 1945) indicate that the wood is also liable
termite infestation. The wood is extremely resistant to
impregnation with creosote, penetration occurring in the
vessels only.

The wood works easily with hand and machme tools
a slight dulling effect on curtting edges (Departme
Scientific and Industrial Research, 1956; Forest Products
Research Laboratory, 1952). The presence of interloc
grain may result in plcicmg up on the quartered s
which can be overcome in planing with a cutting
207. The wood tends to crumble on end grain wo
some charring in boring may be 1C _
do not clear effectively. It has fairly good screy



tinct : : €

1947). A common phenomen

is the occurrence OF dark walnut-broy

of logs, often marked with darker b

tions which give the wood a striking ap)

English walnut (Dalziel, 1937). The darker colo

is suited for veneering, cabinet work and patt
Therefore, the wood is divided into two groups dep
upon the proportion of the log containing the dark color
tion. “Limba clair” is the term applied when the da
colored wood occupies one-third or less of the log diam
“limba noir,” when the dark colored wood is extens
enough to show on the sides of squared logs (Jay, 1
Brittleheart is occasionally encountered in some logs (D
partment of Scientific and Industrial Research, 1956).

The wood lacks a distinct taste or odor (Kribs, 1950).
Grain is straight to somewhat wavy or irregular; the wavy
grain often yields highly figured veneers (Jay, 1947). The
luster is high and satiny, enhancing the decorative value of
the wood. Growth rings are distinct; vessels indistinet,
numerous, evenly distributed, solitary or in radial groups of
2-3, open or occluded with a yellow *“gum”; axial paren-
chyma is distinet without a lens, vasicentric, aliform with
short to long wings, aliform-confluent forming wavy tan-
gential bands and occasionally terminal. Rays are not visibl
on either the transverse or tangential surface, and are i
conspicuous on the radial surface. The lumina of ray c
are filled with a yellow “gum” (Kribs, 1950).

The wood is moderately heavy averaging a
34 pounds per cubic foo{(sPe?irﬁc_ graaantggr OPP




epti
derately resista

deterioration by brown-ror fungi. Weight losses «
decay by two white-rot fungi amounted fto 2 :
in 4 months. Therefore, the species is classed as not
to decay. Logs are susceptible to sap stain and the
wood is usually found to be unsound when the trec
felled (Department of Scientific and Industrial Rese
1956; Forest Products Research Laboratory, 1945). Both tl
heartwood and sapwood of downed trees are liable to da
age by pinhole borers; the sapwood is also susceptible -
powder-post beetle infestation. Observations of prese
tive treatment in Nigeria indicate that the wood is resi
to penetration of creosote by the open tank process but 1
resistant fo treatment with aqueous solutions. ,

The general working properties of the wood are good.
The straight-grained wood machines easily without the
problem of grain pick-up. Occasionally irregular grain can
be satisfactorily machined employing a cutting angle of less
than 20°. The wood holds nails and serews firmly although
some tendency to split may be experienced. Afara has very
satisfactory veneer-cutting qualities by either the rotary or
slicing methods, it finishes well when a grain filler is used.
and has good gluing roperties (D.c_parnnent of Scient ¥
and Industrial R:es_e-arcg,- 1956; Imperial Institute, 1923),

In western Africa, afara is used for furniture, school fur-
nishings, sho{) fittings and j-'oine? (Jay, 1947). Afara | I
gaining popularity in international trade as a light colored
decorative wood commonly in the form of vencer f
furniture and paneling (Organisation for Europeaﬁ'
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tree and dries readily developing littl

1929a). The wood shows little tenden

split durin ing and exhibits good

.-(lj‘?‘qrest Pgog;zrs chsearch 'Labogratory )

slight distortion and splitting about knots m:

tered (Department of Scientific and Indt (&
1956). A moderately high temperature schedule is
mended similar to that suggested for western re
(Thuja plicata), non-aircraft Douglas-fir (Pseudotsu
ziesii) and western white pine (Pinus montico j
seasoning is decidedly to be preferred because of th
and decay hazard encountered in air-seasoning.

The results of mechanical tests of green and air-dry mate- .
rial are reported in table 1. Obeche compares favorably .
with yellow buckeye (Aesculus octandra) in most strength |
categories. In the green condition obeche is superior to
yellow buckeye in most static bending properties, impact
strength, compressive strength parallel to the grain and hard-
ness, Values of modulus of rupture, work to maximum
and total work are somewhat greater for obeche, but
only 70 per cent as stiff in bending as yellow bu ckeye
Obeche is 30 per cent more resistant to impact loads (toug
ness, 96 in.-lb. per specimen; Armstrong, 1953), 40
stronger in compression paralle] to the grain, a
cent harder than yellow buckeye. Both woods a

mately equal in shearing strength and cleavage
the green condition. '




sote but the outer
treated (Departm
1956; Forest Products

tools with no undue dulling

partment of Scientific and i .

tendency to crumble in cutting, espe

can be largely overcome by maintaini

Interlocked grain causes grain pick-up on qua

in planing which may be minimized by redu

angles. The wood takes nails and screws re

joints do not stand up well in rough usage.

stains of water, oil, or spirit bases well, but its ¢

requires considerable grain filler (Clifford,

1938). It finishes nicely with a satiny sheen..
Obeche is used locally for dugout canoes, sh

shelves, dishes, platters and house constructi

1937). Presently, it is used commercially for inte

framing, furniture, shop fitting, veneer (sub

yellow poplar) and vehicle bodies (Gerry

1954). It is recommended for containers, wi

furniture core stock and interior millwork (Wood, 1

Obeche was tested in 1952 by the Bureau of Ships 2

Philadelphia Naval Shipyard for use as pattern stoc

of its low shrinkage (Eierry and Miller, 1954).

Turracantbus africana (Welw.) Pellegr.

In ex'rort trade (Forest Products Research Lab
1945; Miller, 1951), the species is also known
(United Kingdom), African satinwood and white my
(United States). Local names for the species




avodiré, It is slightly sge erior to b cherry in m
crushing strength, shearing strength and res e to.
ting, but both species are approximately equal in sids
end hardness. :

Steamed solid beams can be bent to a radius of

of 36 inches per inch of thickness when supported b
tension strap, and 38 inches when unsupported (
Products Research Laboratory, 1951). Unsteamed la;
will take hends of 57 inches per inch of thickness: the
is therefore classed as a very poor bending wood.
Shrinkage data for avodiré are reported in table
shrinkage of the wood—volumetric 10.6, ta

ngential
radial 4.0 per cent—is of the same magnitude as yello
poplar (Liriodendron tulipifera), although yellow popl
weighs only 60 per cent as much as air-dry avodiré.
dimensional change between 90 per cent and 60 pe
relative humidity (equilibrium moisture contents of 1 pe:
cent and 12 per cent respectively) is 1.8 per cent tangentiall
and 1.0 per cent radially based on dimension at 60 per
relative humidity (Forest Products Research Labo
1954). These values are (_:'onsiderably less than comy
values of 2.8 per cent and 1.3 per cent for white oak
ous alba). e

The wood is extremely perishable and should not-
in a situation where decay is a hazard (Forest Pre




Tie thocitance of

ct_lmmgn northeastern American es, J.

ern redcedar). The grain is straight and

The wood has the characteristic cedar-like ar
rings are distinct to indistinct on the end surfa
times distinct on the longitudinal surfaces.
invisible to the naked eye on the end surface and ¢
ous on the radial surface. Compression wood is a
countered defect with African pencil cedar and is
to much of the material (Department of Sci
Industrial Research, 1938; Phillips, 1940).

The wood is moderately heavy in weight, aver
pounds (32-38 pounds) per cubic foot air-dry (
of Scientific and Industrial Research, 1957; Forest
Research Laboratory, 1945; Wimbush, 1950). The spe
gravity (oven-dry weight, air-dry volume) averages
(0.44-0.53). )

African pencil cedar exhibits a marked tendency toward
surface-checking in seasoning which necessitates mild dry
ing conditions in the early stages of seasoning (Departm
of Scientific and Industrial Research, 1957; Wimbusk
In kiln-drying, rapid drying conditions may cause e
ting. The presence of compression wood causes e ve
longitudinal shrinkage, which when localized in a Sing

iece, may produce serious warping. The British

roducts Research Laboratory (1945) suggests a h
humidity kiln schedule during the initial stages of d
the initial low temperature being progressively in re:

drying proceeds beyond the point of maximum
hazard. '

The results of mechanical tests on green materia
ported in table 1. African pencil cedar, in the areen |

tion is superior in strength to domestic softwoods
specific gravity, ", ek




Podocarpus is podo (Chalk et al., 1 93 1
African species (P. elongatus, P. falcatus and Tt L
are known collectively as yellowwood. In South Af
elongatus is generally referred to as common yello
P. faleatus as falcate yellowwood and P. thunbergii as re
vellowwood or as upright yellowwood (Eckbo, 1922).
gracilior and P. milanjianus are known locally as my
in Kenya.

The trees vary considerably among species in g
habit. Individuals of P. elongatus, P. henkelii, P. mil
and P. thunbergii attain a height of 100 feet or more (C
et al.,, 1932; Eckbo, 1922; Forest Products Research
tory, 1945); trees of P. falcatus atrain heights of
feet. Individuals of P. usambarensis may grow in hi - up
to 250 feet (Dallimore and Jackson, 1948), but those of P.
gracilior are generally only 60 feet or more in height (
Produets Research Laboratory, 1945). The basal dia
of the bole arc also variable from species to species.
elongatus attains a bole diameter up to 10 feet, P. fal
from 3-8 feet, P. gracilior up to 2V feet, P, henkelii and P.
thunbergii from 2-4 feet and P. milanjianus up to 3
The boles are straight and cylindrical with very little aper,
and clear of branches for a distance from 40-80 per ¢
the tree height. Four species are found in east Afric:
henkelii occurs in the mountain forests of Natal, Swaz
Orange Free State and northern Transvaal on sites with deep
moist soils (Chalk et al., 1935); P. milanjianus is found



ind Industrial Research, 1957)..
thick were dried from an initial moist
cent to a final moisture content of 6.4
An initial relative humidity of 86 pe
progressively decreased to a final relai
19 days of 27 per cent. One-inch thick m:
tus required only 14 days to dry from
content of 67 per cent to a final moisture ent (
cent at the same range in relative humidity. A n
bulb temperature of 175° F. was used during 1
in drying for P. falcatus, but only a 160 F.
bulb temperature was used for P. elongatus
three species (P. elongatus, P. falcatus and P. t}
little or no splitting or warping occurred even af
ing. The wood can be kiln-dried rapidly from
condition with a slight to moderate tendency toward:
ting. checking and warping. Care in piling should co
warp satisfactorily. The British Forest Products Rese
Laboratory (Department of Scientific and Industrial
search, 1957) suggests a low-temperature schedul
species particularly prone to warp.

The results of mechanical tests on green and
material are reported in table 1. The test material rep
P. gracilior, P. wilanjianus and P. usambarensis fro

Africa (Forest Products Research Laboratory, 1945)
is no appreciable difference in strength amon - these
species, and since the woods of the 7 species are
structure and density, the data in table 1 are probab
representative of all 7 species. '

The unseasoned wood of podo may be compart d tc
of baldeypress (Taxodium distichum) of equal




is permeable. |

The wood is easily worked by hand anc
little dulling effect on cutting edges (Dej
tific and Industrial Research, 1957). Smoot
are produced in planing. Care must be ¢
chip-out at tool exits when cutting acros
and mortising. The wood has a tend
unless thin gauge nails are used, but it hol
Gluing and finishing properties are gene
wood stains readily but not always uniform

The wood is used for railroad cross-
bottoms. rough construction, boat buil :
work, furniture, paneling and framing (Chalk et al.
Dallimore and Jackson (1948) state that P. falcats
of the most useful woods of South Africa.
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“This small book is a r
fruits for southern Florida ar
now out-of-print. Although dedicat¢
southern Florida and subtitled “A
owner,” it contains much of interest !
summer-rainfall areas bordering the trc
professional horticulturist with long exper
and Florida, and the book is essentially a su
experience and his interests. One of the strong
latter is the uses to which the fruits may be pt
book is unique in combining sound homcultu:al advi
practical ideas on home procedures for Etepmng; th
in their most palatable form. Considera le effort has
made to provide data on the nutritional values of the fr
fruits, but here the author has had to rely on the literat
rather than on his own experience, and the results are
successful. Frequent reference is made in the text to the '
of Cardenas and Moreno on Cuban-grown fruits, an
though the paper does not appear in the bibliograph
assume their 1923 paper Las frutas de Cuba is meant.
much more recent and detailed work of Navia, Lopez e
on the nutrient composition of Cuban foods of plant
published in Food Research in 1955 and 1957 is not
tioned, nor is any of the work of the INCAP group
Scrimshaw’s direction in Guatemala. Many blanks in |
table of food values could have been filled in from these,
many obsolete figures replaced. -

After short chaprers on climatic factors, cultural n
“plant disorders,” commercial and home plantings, an,
the 120 fruits are described. The arrangement fi
family, in alphabetical order, and within the fam
genus. Brief comments are made on each family, a
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MaterIAL EXAMINED
Eugenia “A”

E. anastomosans DC., 2, British Guiana and Surinam;
avillaris (Sw.) Willd,, 6, British Honduras and US.A;
babamensis Kiaersk., 2, U.S.A.; brasiliensis Berg, 1, Argen-
tine; buxifolia Willd., 1, US.A.; cabanensis Britt., 1, Cuba;
cisplatensis Camb., 1, Argentine; confusa DC., 1, US:AG
fAavescens DC., 1, Surinam; flavifolia Standl,, 1, British
Honduras; florida Merr., 2, Argentine and US.A.; guabiju
Bere, 1. Argentine; guatepmlensis Donn. Smith, 1, British
Honduras; ligustrina Willd., 1, Cuba; maestrensis Urb,, 1,
Cuba; monticola (Sw.) DC., 2, Dominican Republic; mucro-
nata Berg, 1, Dominican Republic; mzyrtoides Poir., 5, U.S.Ay
oerstediana Berg, 1, Costa Rica; origanoides Berg, 1, British
Honduras; procera (Sw.) Poir., 1, US.A,; rariflora Benth.,
2, Fiji Islands; retusa Berg, 1, Argentine; roraimana Berg, 2,
Colombia; wniflora L., 2, US.A. and Argentine; aventi
Amsh., 1, Surinam; whytei Sprague, 1, Liberia; awinzer-
limgir Standl,, 1, British Honduras.

Eugenia “B” including Syzy gium

E. albidiramea Merr., 1, North Borneo; alcinae Merr., 1,
North Borneo; angophoroides F. Muell,, 2, eastern Aus-
lia; attenuata Koord., 1, North Borneo; bleeseri Schwarz,
ern Awustralia; caleicola Merr., 1, Philippines; caryo-
pbyllata Thunb., 1, East Indies; clusiaefolia A. G-r:ly, 1,
castern Australia; cormflora F. Muell,, 1, eastern Australia;
corynantha F. Muell., 5, eastern Australia; crebrinervis C. T.
White, 4, eastern Australia; crypropblebia F. Muell.,, 2,
castern Awustralia; eyanocarpa (F. Muell.) Maid, & Betche,
4, castern Australia; duthieana King, 1, Malaya; erythrodoxa
[ .I, White, 2, eastern ,'\Ubtl".ll.l.'.l: everettii C. I‘; Rob., 1,
Philippines; filiformis Wall., 1, Malaya: francisii Bail., 6,
castern Australia; glauca var. pseudoglauca King, 1, ;\1:1|;1y3;
'._:'-frh'-'l_-_h'_\ ¥ ‘Merr., 2, l’hi!ippinc_\; grandis Wight, 4. eastern
!\ 1stralia ,1Im1 Malaya; grisea C. B. Rob., I, l’hiiippincs;
erers I)'.'.'.n".?-, 1, Malaya; jambos (1..) Alston, 2, Dominican
Republic and US.A.; kuranda F. M, Bail., 1. castern Aus-
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sis, guatemalensis, rariflora, retusa and whytei. In all these
species wood typical of Eugenia “A™ has been observed.
The main characteristics of the bark of most of the New
World species examined is the presence of §h0rt fibres,
under 1000 except in E. florida (table 1) seen in cross sec-
tions as widely spaced groups, often with large radial
diameter, often extending tangentially across many rays
(fig. 1-10) sometimes in concentric bands (E. cisplatenss,
ligustrina and uniflora), rarely in uniseriate lines (E. florida,
guabiju). These fibre groups are separated by wide areas of
phloem parenchyma and sieve tissue which commonly alter-

b=
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Fig. 11. A. Eugenia monticola (Sw,) DC. “A" ty

: 11, . _ : : y hellem, show-
ing unisenate suberised layer a alternating with npemlr::iscriate bands
of sclerosed cICUs b. X 400.—B. E. jembos (L.) Alston “B” of
phellem showing alternating lines of suberised a and lignified b cells

and phell : . i f
ccllspdﬁt xﬂicorgl of adaxially thickened cells ¢ and occasional stone

No. 111 TROPICAL WOODS 5

nate with lines of errs:t"a]liférous parenchyma containing
twinned or occasionally multiple erystals. The rhytidome
of these species usually consists of uniseriate lines of thin-
walled tanniniferous cells with suberised walls, alternating
with multiseriate bands of very thick-walled lignified cells
(fig. 11.A). There is little Hell&derm in most of these
species and the peripheral parenchyma is unthickened ex-
cept for clusters of enlarged stone c&

The majority of the New World species examined exhibit
these general’ characteristics, but Eugenia babamensis,
cabanensis (fig. 2), cisplatensis, retusa (fig. 8) and wnifiora
(fig. 1), while appearing very similar in cross section, differ
from them in the details of their fibre structure. In these
species there appear to be no true fibres, and what seem on
a cross section of the phloem to be fibre bundles are seen




pared with the colums ne
from a cambiform mother cell afte
into ar least two daughter cells. €

cells has become thickened, and the :
undergone any extension in Jength; consequentl
not be described as true fibres, and although
markedly in appearance from the columnar gro
stone cells (fig. 13) many intermediate stages betw
two extremes can be found. These species ar

13 A

Fig. 13-14, Fig. 13. Eugenia bahamensis Kiaersk. A. Columnar i
strand of stone cells. % 300—B. Small shorter fibrous cells, ?sdm i
macerated material, % 300—Fig. 14. Eugenia moorei F. Muell.
type of phloem showing scatrered fibre groups with crystallif
strands containing druses on the adaxial side. X 300.
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bundles with large cross-sectioned fibres (fig. 16, 21). The
crystalliferous tissue contains druses in most SPECICS, less

frequent rhomboidal crystals, twinned crysta-ls or many

small multiple crystal masses. The crystalljferous tissue abuts
adaially on the fibre masses. In the older parts of the
phloem, the phloem cells and parenchyma usually become

heavily sclerosed, especially on the adaxial side (fig. 11.B). =

In some species this sclerosis extends throughout the whole

of the phloem (fig. 20). The phellem CONSIStS Most frcquentttlly-
e

of alternating lignified and suberised cell layers with li
thickening (fig. 11.B), less commonly of up to 4 slightly

Fig. 16. Sy
with ].‘ir_uc fil

sygiom rubiginosumr Merr. & Perry

. res and crystalliferous s ini
SEilb : yst: us strands ¢
sides of the fibre bundles. » 400 trands containing druses on both

uBu t_ype phloem
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thickened lignified cells alternating with the suberised rows
(fig. 15.B). A phelloderm of 1-6 cells with strong adaxial
thickening (fig. 11.B) is usually present; stone cells with
large tangential diameter occur in the outer phloem. The
main distinguishing features of the two groups may be
summed up as follows:

Eugenia “A”: Fibres less than 1 mm. long or “columnar”
stone cells; occasionally scattered and in groups, more often
in widely spaced bundles crossing several rays tangentially,
or in tangential bands; crystals twinned, raref;z multiple and
never druses; peripheral F_arenchyma cells thin-walled except
for scatrered groups of enlarged stone cells; phelloderm
absent or unthickened; phellem commonly of uniseriate
rows of cells with suberised walls alternating with bands 1-6
cells wide of heayily sclerosed cells.

Eugenia “B,” including Syzygium: Fibres 1-2 mm. long,
solitary or in scattered groups or bundles, sometimes closely
spaced, crystals mainly druses, but sometimes solitary or in
multiples; peripheral parenchyma cells and cells of phello-
derm usually heavily sclerosed, especially on the adaxial
walls; phellem usually of alternating rows of lignified and
suberised cells without much heavy thickening of the ligni-
fied cells.

Three species of Acmena and one of Cleistocalyx were
examined. They were very similar to Eugenia “B,” espe-
cially to those species which have solitary or multiple
crystals; no druses were observed.

Discussion

It would appear from this investigation that in general the
features shown by the bark of the four genera, Er{genm,-
Syzygium, Acmena and Cleistocalyx, add to the evidence
for a classsification such as that proposed by Ingle and
Dadswell (1953) which was based on the wood anatomy.
Examination of the list of species given on pages 2 and 3
of that work shows that all except two of the species listed
as Eugenia “A” occur on the American continent or in the
Woest Indies, The two exceptions are Eugenia rarifiora from
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are always found as whole strands, the cells of which have
become enlarged radially and tangentially, and every cell of
the strand has undergone sclerosis (fig. 13.A). Furthermore,
superimposed strands show this structure through long ver-
tical distances in the phloem. Stone cells on '[hf'.: other hand
usually occur in “nests” or pockets of cells in the outer
phloem, only a few cells of adjacent strands being sclerosed.

In Eugenia “B” the main feature of interest centers on
the crystal strands which contain druses in all but 15 of the
47 species of Eugenia and Syzygium gxami_ncd. In these 15
species the crystals are solitary or multiple, in the latter case
a single large crystal is usually accompanied by a large
number of very small ones. Sometimes the effect produced
is very similar to that of a druse, but their true nature is
clearly seen in macerated material, where the aggregations
usually disintegrate, whereas the druses remain intact. In
only two species, Eugenia cryptopblebia and hbelferi from
eastern Australia, were solitary and multiple crystals and
druses observed together. In the three Acmena species exam-
ined and in Cleistocalyx gustavioides, only solitary and
multiple crystals were observed. In Syzygium druses were
present except in S. zultipetalum.

Fibre diameter is another feature that is variable within
the different groups. In both “A™ and “B,” both large and
small diameter fibres occur, but in Eugenia “A” the larger
diameters predominate, whereas in Eugenia “B” the fibres
are all of small diameter except in Eugenia grandis (fig. 21)
and everetii (fig. 22). In the latter species bundles ofhlargc
and small fibres are intcrmingicd.
s o e e e

e res s colmont s dhr oot G
E;\'ccn in thc‘ c-.:nEi]'l;“:l'm;::raccins S'h“;; " SFr‘-I.ng- ]!gnfﬁc:lt!on
s often delayed until the Fhres are o oora. 2 e
stinad i skt i hes are quite mature, In sections

ght green there is often a pro-

gressive colour changc from green fibres near the cambium
to red ones at the periphery.
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Fig. 17-22, Cross sections of the phloem of Eugenia “B" and Sysy-
aitm > 85, —Fig. 17. E.moorei F. A;I_uc]l.-v-l* ig. 18, K, m'co‘cf F. Muell.—
Fig. 19. . kuranda F. M. Bail —Fig. 20, .S_r-;j';:nm{_ onesintin \Icn:.
& Perrv. (a) fibres, (b) selerosed parenchyma—Fig. 21. E, grandis
Wighr.—Fig. 22. E. everersi C. B. Rob.
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of Frijoles, tree 15 feet (tall), wet forest, December 1-9;,?
1923, Standley 27445 (US).

This species is closely related to Chrysoclamys s.m:dfeym
from which it is distinguished by the more diffuse sub-—
paniculate or subcorymbiform inflorescence. The leaves are
longer petiolate than those of C. standleyana and terminate
more abruptly on the petiole; they are also more gonace?ugg._
The fruits described are from the second specimen cited
(Standley 27445 ).

CHRYSOCHLAMYS STANDLEYANA L. Wms. nom. nov. _
Chrysochlamys pauciflora Standl. in Ceiba 3: 214, 195338
non ?\t.u_\-crm. 1952,
A species described from Panama. The type spccimen,-'as"-
mentioned by Paul C. Standley, is not as complete as might
be desired. It is related to the species deseribed above. Thes
type is in the Chicago Natural History Museum; a photo=
graph is in the United States National Herbarium.
Tovomita macrophylla L, Wms. sp. nov.—Arbor terre=
tris usque ad 8 m. alta. Folia elliptica vel ovalia, acuta vel
wuminata, coriacea, breviter petiolata; nervis lateralibusi
utroque 15-18. Inflorescentia terminalis, Paniculi-fonnis;
densifiora. Sepala 3, cochlearia, suborbicularia, Petala §=7
mbricata, ovalia, ovata vel obovata, obtusa, subaequalia:
| carnosa. Stigmata 5.

] | terrestrial trees up to 8 meters rtall, probably
Hoecious or possibly polygamodioecious. Leaves {Jpposité,-
equal in size, broadly elliptic to oval, acute or short acumi-
n 25-40 em. lnng and 11-17 em. broad, coriaceous, with
'8 pairs of prominent lateral nerves and a network of
small secondary nerves; petiole thick, sulcate above, 2.5-4
cm. long. Inflorescence a dense, terminal, somewhat corym-
biform panicle of yellow flowers; bracts subtending the |
divisions of the inflorescence cochlear, ovate, acute, 5~7 mm.
long and nearly as broad, bracts under the ultimat:: division
(the flower) similar, smaller, usually paired, point of de-
i{;ﬁ&itilcc of the flower is inuncdiateiy abov:: F1:11?.39. bracts.
Male flowers to 3 em. broad when expanded; sepals 3,
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Fig. 1. Tovonita macrephylla Lo Wins. sp. nov, Type US.







Tovomira Nicarauensis (Oerst.) L. Wms.
Tovomitopsis nicaraguensis Oerst. in Ann. Sc
Bor. 14: 266. 1846.

Chrysochlamys nicaraguensis Hemsl. in Biol.
Bot. 1 87. 1879,

Tovemita micaraguensis is assumed to be the cf
species of T'ovomita in Middle America.
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These habitats are strongly related to growth form among
the woody perennial 5pcci&i_0f I}-lelcmeac_. Tl\c.de§cr: or
dry-country perennials are fruticose Ot suffruticose, and
could all be termed "c.mdcx-pcrcnnmls because they have
a short woody stem which inirinrcs_ new stems each year.
Eviophyllum lanatum and E. confertifiorum, from‘ sr)mcwha_t
urw regions, have this habit also, although E. conferti-
florum may develop a woody stem up to an inch in diameter.
Flaveria linearis is a small shrub. Baeriopsis guadalupensis 1s
. diminutive shrub with succulent leaves, probably influs
enced by the salt spray sweeping the cliffs on Guadalupe
Island where it grows. Baeria macrantha is a stoloniferous
perennial, the older portions of whose stems dc»’elop a
nount of secondary xylem. In Helenieae, the only
true shrubs with indefinite secondary growth of stems are
Eriophyllum Nevinii, E. staechadifolium, and Perityle in-

ma. These species form shrubs with basal stem diameter

I'he growth forms of perennial Helenieae thus seem
ely keyed to their respective climatic situations. The

| growth «¢ ula; ;a_nd coastal perennials is prob-
th the relatively even temperature of these
ighout the year, and possibly with the avail-
sture from fogs during the otherwise dry
n. Perennial Helenicae in inland regions are

to {..--._\‘ Not summers h)‘ means of the

habit. Lhese variations in habit and

mportant in interpreting the variation pattern
wood anatomy of the group, for they seem

s€d :s‘\.',"ung :t?imu:‘.u on wood -.mnl'.r;lll\' of
Because of the pattern of \'pccinlim'tirms
nicae, 1t s difficult to select primitive or ad-
! ra cither on the basis of gross rlmrlmi‘.ulug\' or of
omy. The gamut between the most primihl.'i'\re and
15 20 I-'-\’."-.El']i.'\.;ll 15 very small. Thus, although woody
rielen . 1€ are neither numerous nor impfu'l ant \\'u:)d\' plﬂllfﬁ.
I 'ylogenctic problems they pose are of considerable
Additional genera, such as Hymenopappus,
might have widened the scope of

1§, and “”J 'yYa,

1. Transection, showing
w B0—Fig. 2, Tangential
ig. . Eriophylhm: conferti-

Fig. 1-6—Fig. 1-2. Perityle incana—Fig,
thin-walled fibers, lack ;:lf ring }E“rl';:m“]?;
section, showing type of Tays. o on onping: X 63—
florim. 'I'r:lnscl(.'-rtt):n. to illustrare rll‘_lﬂs"ﬂ-:s?&le:::n::} shi:m-ins thin-
Fig. 4. Eriophyllum seaechadifoliton, mugllh:r_“’.'“‘ ‘Efiéﬂirrffrﬂ:: Nevinii.
walled nature of fibers, ray cells. X Y :5 uniseriate rays, X 77—
I'angential section to show multiserate la{ rforate perforation plate
Fig. 6. Eriophyllum confertifforim. Multperiors
from transection. » 385
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acid-ferric chloride mordant. Paraffin sections were 'stained_
with safranin and fast green following the use of this mor-
dant. Slides upon W hich this study were based have beens
prepared in sets, and one set has been distributed to the
Yale School of Forestry. In the accompanying photographs,

1 .
all wood transections arc oriented so that the most recenﬂy

ormed elements are above.

AxaToMICAL DESCRIPTIONS

¥
[able 1 is a summary of the characters deemed most
' omparing woods of Helenicae. Features whichs

only one or two species, or which are not suitable

mn ition in the table, are described in the text®

\dditional features would have been added if they were

1] .- ant in deseribing the variation pattern of 'helenioii_i'i.',

Is. The reader will note that the characters used here®

t those which have been found useful in surveys of

yledons as a whole. For example, the angle of the ends

nay vary greatly within 3 single section, so that™a
generalization for such a species would be useless.

dia1a
o Fig. 7. Transsciion
Fig, 7-10.—Fig, 7-8. Baeriopsis g.fmdqfr{g[;_gxm:.mil;;g,sc‘zt:m‘ «
owing a groweh ring. X B0—Fige 8 TELTL B0 Crrnsction,
Fig. 9-10. Baeria macrmrb; var, praerant :;f Bl Bhers
showing the virtually identical appearance T S T
{ note rayless condition. X 160.—218: MG
rrions of several yessels and  (low
(i} ]

sten in this sections n
tal section, showing p
storied fibers. % 160,
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Explanation of symbols in table 1:
c = cork
f = libriform fibers
g = grooves interconnecting tTwo or more pit aper-
tures
mv — more numerous vessels than at end of ring, con-
comitant with fewer fibers than at end of ring
nv — narrow vessels
p = axial parenchyma
s = striae (unrelated to pits) on vessel walls
tf — thin-walled fibers
ur = uniseriate rays
v = vessels
vt = vascular tracheids
wv = wide vessels
+ = presence of character
— — presence of character toa limited extent

blank space = total absence of character

GROWTH RINGS; RING POROSITY

In table 1, column 7 shows that most of the Helenieae
studied possess growth rings. Stems of Baeria macrantha
have perhaps only a single season’s accumulation of second-
ary xylem before death, and may not show growth rings
on this account. In species with growth rings, formation
might be related more to water availability than to any
other factor. This may account for the type of elements
produced. Because of differences in types of seasonal pro-
gression in rainfall and temperatire, growth rings in the
various species are probably not truly comparable with
each other, however, and this ma account for tt}e fact that
the predominant elements at the beginning of a ring are not
alike from species to species: In all instances in which growth
rings are present, species may be regarded cither as ring-
porous or as having a ring-porous tendency. Tl_us is true
because the variation in vessel diameter or the dgstnbuupn
- of vessels, which makes for ring porosity, is associated with

' the presence of growth rings.




Table 1.

SPECIES

Baeria macrantha (Gray) Gray var. macrantha
Baeria macrantba var. pauciaristata Gray
Baeriopsis guadalupensis Howell

Chrysactimia mexicana Gray

Clappia suaedifolia Gray
Dyssodia Cooperi Gray
Eriophyllum confertifiorum (DC.) Gray
Erioplbyllum Nevinii Gray
Ium staechadifoliwm Lag.

a linearis Lag.
Laphamia megacephala Wats.
Perityle incana Gray
Porophyllum gracile Benth.
Prilostraphe Coo peri (Gray) Greene

Psilostraphe gaaphalodes DC,

g
1
E. '.
&




2

Experimental evidence on pr
Helenieae would be hig
estimate the modifiability

relatively uniform conditions for cultivati
Newinii j:night have caused the lack of |
However, such a possibility is ce

case of Perityle incana, in which the h igh!
respect to rainfall) climate of Guadalupe

no perceptible growth nng’s.__At- rhe__
Laphamia megacephala, in which each s al
of secondary xylem is separated from the next
thin-walled cork cells (fig. 22, below), resu
sectional appearance like that of some an

VESSELS
Diameter.—In table 1, a figure is given both !
gest vessel present and for the average diamet
Both figures include the vessel wall. The two fig
each other, so that species with rather wide
this tendency in both figures. However, the p
numerous small vessels or vascular tracheids
decrease the average figure. Because a species
tracheids may also possess wide vessels, the wril
consider that the average necessarily gives an
ture of vessel size. More elaborate statistical treats
not seem to be justified, however, because the writ
tions whether the samples of this study—like those
studies in wood anatomy—are truly comparable sta
Vessels of Baeria macrantha are notable for

narrow diameter. This is illustrated in fig. 9-10. B

vessels in this spe
fication

! cies are no wider than fibers, t
in transection depended on a slight dif
which does not reproduce photograpl

unit area)
former mu
account ¢

it grows. ]
canyons,

in Helenieae




28 TROPICAL WOODS

width of libriform fibers, or less. In Helenicae, vasculs
tracheids appear to be characteristic of species f%‘om dry or
desert habitats. On the basis of the writer's \H)rk‘ (1957,
19582) with other tribes of (.-,(II'I]p{lSiti’.e. a correlation be-b
rween dry habitat and vascular tracheids \\-‘oulfi appear to
be justified, for all species of those tribes with vasculam:
tracheids either grow in arid regions or form vase
tracheids ar the .f;j\,“! of a ﬂl'i)\‘.illg season, pns&ibly )
response to 11:(']1'.14215:' ‘\‘.',EIL_‘l‘—;:!‘\'.‘.ii'.lhli!jf_\'. Within ]"]Clcnieﬂe',;.
narrow vessels and vascular tracheids are most pr(:minently
represented in Chrysactinia mexicana (fig. 13, 14) and
J.IE_,"I.‘.HH.'.I megacephala .;'1;, 22). In these s:pccics, vascular
tracheids and narrow vessels occur in patches in the seconds
ary xylem. The distribution of these does not appear to be
correlated with a seasonal pattern. Such bands of vasculap
tracheids and narrow vessels have been reported for other
Compositae, such as Flourensia cernua and Dubautia Menzi=
esiz (Carlquist, 1958a).

Perforation P;*T"'-""-“—f‘i1"'-"-‘:"':5! perforation plates, round to

slightly oval, are characteristic of all Helenieae. In Erige
‘,'JJ',‘_\'HIHH confertiflorum (fic

- 6), however, occasional multie
perforate pertoration plates are formed. Such

wrregularly-placed bars, occasionally for
tion plates, with more numerous forked bars have been
reported as occasional in Flaveria linearis (Ca; 1aist 1958b)
.\lultipcrx'ur;uc plates of this sort are probably oeeaciinal s

: : : occasional in
many Compositae, and have been described for several
Heliantheae (Carlquist, 1958a). i

plates have
lra; o 1 - F
ked, Simila; perfora-

Pitting.—Intervascular pitting consists of alternate yits
with sht-like, wsually obliquely-oriented ; [
Laphantia megacephala and Psilostrophe Cooperi, egpye ,__-,_.‘Hn.
on narrower vessels, certain vessel walls possess : l""ar'u'\
pitting. As in Mutisicae and Heliantheae, this cannot 2
interpreted as a primitive condition, but rather is 3 ¢
zation, whatever the cause may be. Neither except
large nor small pits were observed in any of the He
studied, and diameter of pit cavities is typically ahc

PErtures,
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As table 1 shows, there are many species in which E{I‘r,..-._; :
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Fig. 11-16—Fig. 11-12. Porophyllum gracile —Fig. 11. 1 ran_sccuhgs.
¢ b'-Fi 12. Tangential section; note raylg‘ss cum}x_uun in it
’K,.(')?‘q f 67.—Fig. 13-16. Chbrysactinia mexicana—¥ig. 13. Tran-
::z:;:::..?luncs of fibers appear slightly darker than the‘ vessels :m;i
vascular tracheids, < 11—rFig. 14. Tangential seeron, ﬁa.u_\\-u.lg na:
row vessels, vascular lrac‘l;cifla. -.md_ the near-rayless con _lf;ﬂn. l;- _r;lﬁ{
is present to the left of a strip of fibers (center). X 148. Fig. "eil‘s
Vessels from tangential section to show heligal ﬁulpturea my ¢
shown (below) in fig. 15. < 830.
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in long radial rows. Taxa in which radia} axrang
vessels was preﬂﬁm-inan} or;j%mqﬂent'(‘ﬁ“;m ;) &
. Eriophyllum confertifiortm \1g. 2)y &4
?oapeﬁ.o?ﬁg. 19), and P. gnaphalodes (fig. 21). V.
clustered vessels are typical of the rematmn%l =
interesting modification is the occurrence of obligue, r:
truly tangential, bands of vessels in Eriophyllum
florum (fig. 3, right half of photograph). The r:
figure for vessels per group in Flaveria linearis ar d
incana is interesting in view of the rglanvaly NS
(for Compositae) nature of woods in these species.
The figure for grouping of vessels may be conside
some extent, an expression of the number of vessels
area. In any case, the high figure for vessels per .
most Helenieac would seem an indication of their spe
zation, in agreement with the dictum of Tiﬁpo (1
grouped vessels are more advanced than so! tary ones.

LIBRIFORM FIBERS

The most interesting variation in libriform-fiber t
ology in Helenicae is that of wall thickness. All
mesophytic maritime Helenieae, includin Perityle
(fig. 1, 2), Eriophyllum staechadifolium ( g.4),E
(fig. 5), and Baeria nacrantha (fig. 9, 10) possess r
wide, thin-walled fibers. Thick-walled fibers are al
absent in these species, as are growth rings. All other
have at least some thick-walled fibers, usually related

growth-ring phenomena, Thick-walled fibers are.
teristic of late wood,

AXIAL PARENCHYMA
Although Heliantheae (Carlquist, 1958a) offer a nu
of instances in which bands of a otracheal paren
present, few can be cited in Helgnieae. The earl
growth rings of Baeriopsis (fig. 7) shows pare;
in i_’as;:lncnlar areas to the exclusion of fibers, w
a simular position in late wood. Sumlarmstanees 0
quop}:yﬂm gracile (fig, 11) and -Ps‘ilbst‘mfa‘?bé
(fig. 19), although such parenchyma is much mor

Jimited to only
thick, around i
condition !
parenC’h" '
per vessel

a particular
species of
erect cells

as are the fibers |
account. Notab)
Psilostrophe
Intermediate in tk



to have both procumbent
cells are uncommon in Ba
quent in Pfilost;ropﬁs o 'pl" .
to procumbent cells exclusy LS : :
C’Iagpr.'a suaedifolia, Eriophyllum 'co?zfﬁ’_mﬁf’m i{m
strophe Cooperi. Procumbent cells, where present, -
fined to the central portion of rays. Inte
strophe gnaphalodes and Eriophyllum Nevini
isodiametric to erect in shape. Other species in which
condition occurs exclusively or predomaﬁﬂ-
Baeriopsis guadalupensis, Chrysactinia mexicana
and Flaveria linearis. _
Uniseriate rays—In all of the taxa studied, uniseriate
are infrequent, and are usually limited to one Or tw
in height. In those species in which rays are present,
no uniseriate rays were found in Baeriopsis guadi
(fig. 8), Clappia suaedifolia, Flaveria linearis, Lap
miegacephala, and Perityle incana (fig, 2). '
Raylessness—The tendency toward raylessn
marked in Helenieae. Although Barghoorn (1941) lis
a handful of rayless species from the dicots at larg
Helenieae offer three species in which Trays are co;
absent: Baceria macrantha and its varieties (fig.
Dyssodia Cooperi (fig. 17, 18), and Porgp}gyﬂum

(fig. 11, 12). Chrysactinia mexicana (fig. 13, 14) is ;
rayless. Barghoorn's (1941) suggestion that ray
results from ontogenetic and phylogenetic elongation o
initials seems clearly borne out by Chrysactinig 1
The few rays present have cells nearly as long as
elements. The rayless condition is attained quite ra
crantha ' ey

prominent pith rays are present in the P’rimary e
The high proportio ; £ 5

positae. One sp
sistently st

ate rays a
storied constr
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ture, numerous small vessels and vascular rmchc;ds,.l.:nromment
helical striations on vessels, and almost random arrangement
of fiber bands with relation to zones of vessels apd vascular
rracheids offer similarities to such genera (\t-'hlt;h occupy
similar habitats) as Chrysothammus, {m.s:r-wpgdm, Haplo-
pappus, and Lepidospartumt. ;\n_: these 5|1m]_ar|t1es caused by
parallel specializations in relation to hai"nr_n_t gnd‘ growth
form, or do they represent genuine affinities? Sccreto.ry
cavities in involucral bracts—a chief character of Tagetin-
inac—may be found in Chrysothamnus as well as Chrysacs

ewise, secretory cavities in terete leaves occur in
us, Haplopappus, and Peucephyllum, as well
as in Ch nia. These genera of shrubby desert Com-
pos 5.':L'—L::li'i'u'11£==_\' treated under three different tribes—and
their relatives need intensive investigation from every stand-
t to determine which features are parallelisms and which

1

e indicators of true J'Lhrinmhip.

7, the Helenieae studied here show
ittle or no storied wood structure. The presence of storied
bers in V i@ (whereas even in Chrysactinia, fibers
ried) and a tendency toward production
potracheal parenchyma bands suggest that Vemegazia
(previously treated as helenioid) is in fact better placed in

iantheae, wl:s-r'z".u_- ('__'mc:upmlin:u-, This interpretation was
y _Iiu- writer (1958a) on the basis of wood char=
other features. Now that a survey of helenioid
available to lend greater perspective, the coreopsi-
position of Venegazia seems definitely more defen-

Aside from Chrysacti

woods 15

Discussion AND SUMMARY
itteen species covered here includ

species of Helenieae, as well as
'«.'-.1|‘.|xl'

Lhe { ¢ all the woody
Wi a fairly comprehensive
Aot \11Innr;:ul‘}:wf:qmulnti_{m of s.ccondary
€Ious comparisons w il'lll }\I“’T'L L]"‘“GL'“-'I'S Os U‘lb‘:‘-‘« A
S el u ‘iz. ?cEnr ieac have been utilized on
of the two tribes };Il -J;L'R- SO0k W]M“"“hlps between genera
ate cunsidcr;uijraﬁ. in EHCUH'-HC. Gt = i 2 087

: us paper because of the great degree

ng of species with
xylem.

j : SN ayless cond
Fig. 17-22.—Fig. 17-18. Dyssodia Coopers: N SEC

o % ; seetipn; X B
Fig, 17, Transection. X 35:-——['}_’5' b :I[m;:;ﬂn- chowing 2 8
19-20. Psilostrophe Cooperi—Fig. 19 1 . note shormess gk Ko
ring. % 130.—Fig. 20, Tangential SECHos slodes. Transeetion. ST
clements, % 130.—Fig. 21. J’sﬂasrrapbdeﬁ:f“ 5 95 — it 2 W
thick-walled nature of fibers, ray cells. oX SA=EEe s than fibess
N}"uf:,-\,\ul.h(v;‘t n‘:'!}-LInL.‘nte:r;nn A" \'ﬁ‘i‘ncnl e{mﬁmo









Publications, Gove}' €1 t
i-liii, 1-304, including In ces,
rrations and map. 1958 (abo

Among the first books to appear g
trees and the structure and pI'OPQKi 9
Balfour’s The timber trees, timber Jﬂd_ f
the forests, of India and Of eastern
1862. Under the farsighted impetus Of Die
Inspector-General of Foregts in Indi ._
systematic anatomical studies of v\food
the Indian Forest Department. This rest
important works on the subject beginning
Gamble’s A muanual of Indian timbers. Sin
succession of volumes on Indian woods has
ing those by Troup in 1909, Pearson anc
and more recently, Trotter's Common
of India. The present work, Indian «wo

recent and ambitious addition to this d
publications.

In their introduction, the authors state tl
the book is to give all up-to-date in

secondary xylem or wood of the
the Indian sub-continent and which are
Indian wood collection of the Forest Rese
An Fxtensivc introduction to this first vol
cussions of the forest areas and clima - of
distribution of woody species, botanica
nomenclature, classification of w0 )
tural features, and mechanical and
woods in general,

In the body of

A the text, the fam
Ing 1o the system of Bentham 3

tree sPeel.






