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BOTANICAL EXPLORATION OF THE FIJI ISLANDS

By Arsert C. SMITH
Associate Curator, New York Botanical Garden

As a holder of a Bernice P. Bishop Museum Fellowship in
Yale University for 1933-34, I spent nine months collecting
botanical specimens in the Fijian Archipelago. More than
2000 herbarium numbers were obtained, in sets of ten or
eleven, and through arrangements with Professor Record,
817 wood samples, each accompanied by a herbarium voucher,
were added to the collections of the Yale School of Forestry.

The Fiji Islands are of special importance in the study of
the botany of the Pacific because of their position in the path
of plant migration from southeastern Malaysia into Polynesia.
Until the Fijian flora is well known, the relationships of the
plants of Polynesian groups farther eastward will remain
imperfectly understood. The outstanding contributor to our
botanical knowledge was Seemann, whose excellent Flora
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Vitiensis (1865-1873) is the only cOmPfe}“?“swe. pulbhcatlon
on the plants of Fiji. The late Dr. J. W. Gillespie also spent
some months in field work there and subsequently described
many new species, but there are still extensive areas botani-
cally unexplored. ! :

Comprising the Fijian Archipelago are more thap 200 1s-
lands, with a total land surface of 7083 square miles. Viti
Levu, largest of the group, has an area of over 4000 square
miles or about four-ffths the size of Connecticut, while
Vanua Levu covers about 2000 square miles. These two vol-
canic islands attain an elevation of about 1300 meters and
are continental in appearance; in the interiors one becomes
unaware of the sea. The southern and eastern slopes of the
massive mountain ranges are exposed to the moisture-laden
trade winds and receive a well distributed rainfall which may
total 200 inches annually, whereas the northern and western
slopes are nearly rainless during six months of the year.
Accordingly, the wet forest of one side is in sharp contrast
with the other’s open growth of grass and scrub and the
ubiquitous Screw-pines (Pandanus).

Suva, the port and capital town of the group, lies by an
excellent harbor on the southeastern coast of Viti Levu. I
spent llll.'l ““'.k following my arrival there on October 3, 1933
in preparing for work in the outlying islands where little Ur.!;(;
collecting h:ui: been done, since Viti Levu has been more thor-
oughly botanized than the others.

My first h;-h‘ll trip was bc miles southward to Kandavu, a
]‘l'.'i‘»k which attains an L‘l;‘\';l:iun T.-L:\li r} dﬂ:? .}”.]] 'y & rounded
dense tropical forest. (J:; I};:-.-.i“ ‘L.. '. —:\; n.m(fr:a_ am_i supports a
SRS Beemanm. &9 veats hafe .-_-‘:.!_ r‘mm. summit of t}l.”‘t otR

. lann, 73 years betore, tound manv new snecies -
anticipate that some of my specimens \riﬁ ;:::\ *‘II‘I‘]-L}LS) ‘u}dll
ness increased by the fact that the S TSIt
lna_';t',i!Tr\]“. :‘:l. t :.Inl' }1 |::||iL t:\"““i{:l]:;k: t};h.'\l .‘._{Jmc from the 1)"])'-'

- . ime of Seemann’s visit
?\Ir-.l':-illtIiI]!:-::'I?'lz-ilIi‘lt!:luli:.‘(iE\'“-j: 1'1;?:.{'.:‘ most of the
red from Kandavu, |

, according to his

b : original forest had

t, if so, the sar i

been clea . : » the same species h:

reclaimed land no longer in use. for at rre. ed
» 10T at present many of the

I|r';|LZ'.-l-’ ridges are > LENSCI Mol . L WEI'e De re the
t 2 all o JCNSCIY [ores LLi : b, *
e as €1 > 'I}L"\' wer } |
'I( L h
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encroachments of a large population. There are some valuable
timber trees, the best known being the Ndakua or Fijian
Kauri (Agathis vitiensis). This species also occurs on Viti
Levu, where the stands are large enough to make it of some
commercial importance.

1 visited Vanua Levu at two different seasons, but limited
my work of over three months to the wet tropical forests of

the southeastern slopes and su mmits. Previous collectors had

confined their attention to the coast but I ascended nearly
all the high mountains, including Mbatini, Ndikeva, the
Korotini Range, Mariko, Seatura, and Uluingala, whose

'summits are reared from 820 to 1030 meters above the sea.

All are in the wet zone and belong to the single long range
forming the backbone of the narrow island. Since they have
much the same general aspect of vegetation and degree of
accessibility, I shall describe the ascent of only one of them
—Mount Ndikeva, situated a few miles from the coast of
Natewa Bay, behind the native village of Korotasere.

The people are kinky-haired Melanesians, darker in color
than the Polynesians who inhabit Samoa and Tahiti. They
are extremely hospitable and treat a white visitor with con-
siderable respect, especially when his mission is mysterious,
even if none too sane—such as collecting leaves. Each group of
villages is under the control of a native chief, or Mbuli, who
holds a hereditary title, although he is now an employee of the
British government. In governing Fiji as a Crown Colony
the British have not attempted to change the custom of he-
reditary chieftainship and have not introduced English even
as the official language. Consequently a native interpreter,
who can also serve as a head boy, is always necessary. The
Mbuli of Korotasere, becoming acquainted with my intention
of climbing Mount Ndikeva, appointed a few natives to serve
as guides and carriers. In addition to these, several other
villagers came along for the excitement, some of them bring-
ing their dogs to hunt wild pigs enroute. In all, eighteen of us
started out one morning for the mountain, making an im-
pressive array.

After traversing the narrow coastal plain, we began the
ascerit of the steep humus-covered slope, guided by an old
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woodsman who told the boys where to cut a_t!_'ail. The_ region
is all densely forested and is very rugged, giving the B s
sion of the interior of a tropical continent. The prmc:pal
families of trees are the Rubiaceae, Apocynaceae, Myrtaceae,
and Euphorbiaceae. As always in tropical forests, ﬂow?rs are
inconspicuous, being small, dull in color, and borne high up
on the frequently large trees, many of which support dense
epiphytic growths of orchids, ferns, and lower crytogams.
ianas form tangles throughout the forest, making progress
slow and difficult. Species of Freycinetia, a relation of the
Screw-pine, grow in dense tangled masses. On the steep slopes,
continually wet humus-covered and moss-grown rock surfaces
provide a precarious footing. Late in the afternoon our num-
ber one guide began looking for a cave he knew about where
we could pass the night, but before he could locate it we were
all thoroughly drenched by a cold rain. It was quite dark by
the time “Ndravundravu,” the cave, was discovered and we
could make ourselves comparatively dry and comfortable.
This cave, one of many on the slopes of Mount Ndikeva, is
formed by a huge overhanging cliff which protects a chamber
of about 30 by 100 feet. That night we seemed to have moved
back many centuries, as we sat around the smoky fire and
E’-)l\jt;i:::l‘?:jrrn; :L T\h:}: }.I:li;i{rn-}' ;jerf_r:.rm their inevitable dances.
! y chamber the rain poured down on the dark

Ir’(-:t:np.\' lm]nw,
upliim”:}l\,,:}::]Ti::l:'ll,-fi:-:.,-?:tl-ccisw’ ‘a‘nkd‘ some of us continued
2 ey \_rgm"”,‘]“n o I,:hti,nt‘lr.,ﬂ.m‘(hwmimg buttress to the
i ' egetation at higher elevations, particularly on such
exposed situations as these buttresses, is very differe
aspect from that of the forested slopes. ; '
are lower in stature, and one observes ST
Decaspermum, Geissois, Calycosia, a

nd other genera of
ecaspermum, Geissois, G _ g a of com-
pact, En.grl_ui habit. Epiphytic vegetation abounds, man
species of ferns, mosses, and beautifyl orchids ('U\'U.I‘}il’lg thy
§ cov e

woody plants. We collected industriously an | towards :
returned heavily laden to the cave, After a Hl_ ,'.J“d‘“fl:’ cvening
primitive !-EI"IL‘II.L‘I', we returned to }\'(;;.;):(,\::Il_ _nlgiht a (.Jur
¢ !'-_’-f.!'.}'.r-l_-,tjrj rlupr)rtl a successful "L!‘@p o -.\I‘I)IL;]} z,“.lrl_nt]Icc:til'lg
the specimens. At least half of 4 field l1(';t:l'1ist’;)l:g:)r

. nt in
Ihp trees and shrubs
vecies of Metrosideros,

on
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takes place in the village where he has headquarters, as he

must press and dry his plants, make detailed notes, and cor-

relate herbarium and wood numbers. The villagers found this

work very engrossing and would watch me for hours, giving

native names to some of the plants and speculating as to my
rpose.

In addition to Vanua Levu and Kandavu, I collected on the
somewhat similar volcanic islands of Taveuni, Koro, and
Moala. The Lau Islands, at the eastern end of the archi-
pelago, are predominantly limestone in structure and support
many plants of different species from those of the volcanic
islands. In this group I visited Vanua Mbalavu, Fulanga, and
Kambara, islands on which one is closer to the ocean and
where the setting is more of the proverbial ““South Seas” type.

On July 3, 1934, I regretfully took my permanent departure
from Suva, going to Honolulu, where some time was spent
sorting my collection at the Bishop Museum. Leaving the
first set of herbarium material there, I returned to the New
York Botanical Garden, where the specimens will be studied,
with the codperation of specialists in various American and
European institutions.

The Fijian flora (seed plants and ferns) is estimated to
include upward of 3000 species. The majority of these are
doubtless to be found also in adjacent island groups, but a
large percentage are endemic to Filji, though the high moun-
tain plants have been too poorly collected to make an estimate
of endemism reliable. It is to be hoped that another field trip
can be arranged in the near future, on the codperative basis
which has been so successful in the past, to permit additional
collections in Fiji. Seemann’s Flora Vitiensis is much in need
of revision, but that task should be undertaken only when
field work has been brought to a reasonable degree of com-
pletion.

In conclusion, I should like to express my thanks to the
Bishop Museum and Yale University for the fellowship that
made this trip possible, to the Yale School of Forestry for a
special subvention for the collecting of woods, and to the many
inhabitants of Fiji, both European and native, who make a
visit to their country both delightful and profitable.
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'NOTE ON THE GENUS PARAMACHAERI '.,-I
By Avovpro DUCKE :
Yardim Botanico do Rio de Janeiro

Paramacuaerium Ducke, Archivos Jard. Bot. W (192!
p. 86; V (1930), p. 136.—Generi Plerocarpis afine, |
calicis basi obtusa, petalis atrowol.al_:els,. legumine
minali, oblique triangulari vel falciformi, acuta, bre
mediocri, instructo.—Arbores inermes parvac vel |
mediocres trunco vulgo irregulari, cortice succo rub
fluente, ligno molli albido. Species duae hy‘lae_ae -amazoni
et guiancnsis silvas riparias a fluminibus periodice inunda
habitant. S
Paramacuaerivm Scromsurckil (Benth.) Ducke, Arch.
J. B. 1V (1925), p. 86 =Machaerium Schomburgkii Benth.= =
Ptergcarpus Kublmannii Ducke, Arch. J. B. 111 (1922), p. 1 55_;,{:_:1 -
Leaflets mostly s, rarely 3, subopposite; stipules, bracts, and
bractlets persistent; flowers in dark brown, tomentous, dense
spikes; calyx 8 to 10 mm. long, vexillum 11 to 12 mm.;
pod-wing very short, thick, and rigid.—Britisn Guiana
(Schomburgk n. 385, floriferous); Brazir, Rio Branco (State
of Amazonas): Jart (Kuhlmann, Herb. Jard. Bot. Rio de
Janeiro n. 2980, floriferous) ; Péo Brasil (Kuhlmann, H.J.B.R.
n. 3085, with very young fruits); Caracarahy (Ducke, wood
sample n. 217 [Yale n. 271537 and H.J.B.R. n. 23862, with
adtl:a{ltg'ruttls;). v
ob. Schomburgk by mistake attributed to this species the
recious Tigerwood of British Gui -
gf this tree%s valueless. 1208, b, zedlly, the Mol
Paramachaerium ormosioides Ducke, comb
Prerocarpus ormosioides Ducke, Arch, J.B. 111 !
t. 11 et 125 IV (1925), p- 84; V (1930),
5 (3 or 4), alternate; stipules, bracts
ciduous; flowers in lax racemes, :

nov.=

(1922), p. 154, =
t. 13, fig. 33-——’Iaeaﬂ_5
and bractlets yery ¢

nearly LN
bl g vetlus 1o s rly glabrous, calyx env:

rather thin, Braziv: State of Pap;(é)d-wmg g Io'n_g .

» periodically inun
f cataract region (

nd 16918); State o
acke T4 ; State of

banks of the Rio Tapajozin the |
Herb. Amaz. Mus. Paré n, 16782“:
zonas, Santa Izabel, Rio Negro (D
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FIBRIFORM VESSEL MEMBERS IN
THE PASSIFLORACEAE
By ROBERT H. WoopWORTH
Bilogical Laboratories, Harvard University
ne specimens taken for anatomical study from
" Jeland in the Canal Zone are several sp

\ study of the stem anatomy has reve
racheary element, which is her

ic that places them in the cate
ients is the pt!'!'l_ir;itit'm; otherwise they-a
he cells measure in 1cngrh from 45 to 60 tim:
> ] er than the cambial initi:
lelike points Plate 1, 1), and freque
5), which indicates increase in length d
he thick walls are similar to those usuall
s and, viewed in transverse secti
the cell’s x]‘.;_i.mcmr. The pitting 150 thté
anals flaring to lenticular inner apets
forations these cells are precisely k
ut them. In fact the writer in

needlelike

; _:?:';‘:cx_':l.rall'\.r’ they are jus'

B Erhunate definition this descriptive’p

SRR \:-;a\:_!E-\-z\} is an imperforate cell ¥
" .. nents bordered ['__-/_}, 1t certainly

s gnate a cell as a perforated imperfor
B O recognize the perforation asan

Si% .:-:I‘ to another (4) and to hold, the

the 1115 a vessel element. For these

ne cells in question as fibriform

t scarler A ._;f_]__l“[’_‘_ _i;\_' s a striking plant, with its
. ”H[ (1'.: ].ialm hal_)it of running o
; :j-l,l,:]'h or reauhmg far up amo

¢ single stem ig suspended thr

NO- 41
30 meters or more before entering the ground its diameter may
be no more than two centimeters. The xylem of plants with
this habit is usually provided with very large vessels, and, in

across, .
diameter, Figure 14 (PL II) shows a member of one of the

larger vessels; it has a diameter greater than its length and the
sim

|I:. o ‘: YI
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e specimens available, the largest pores measure 0.5 mm.
while the majority are between 0.4 and 0.5 mm. in

e perforations are at right angles to the vessel axis.
er vessels have longer and narrower elements (Pl 1L,
n the first-formed secondary xylem the pores are much
aller than those of the rest of the wood, some of them being
30 win diameter. Throughout the xylem, even among the
few cells cut off by the cambium, there are also vessel
elements of the fibriform type distributed among the fiber-
tracheids, from which they differ only in being perforate. In
cross sections of the stem the large vessels are seen to compose
the major portion of the xylem, and even when the pores are
farthest apart no tracheid is more than twelve cells from a
vessel. In a stem so well supplied with conducting tissue of a
type commonly supposed to be efficient, it seems unlikely that
these fiberlike vessel elements contribute significantly to the
water movement in the plant.
Among the fibriform vessel members in the xylem of the
'species being discussed, about four-fifths of those observed
were provided with two perforations, the others with only one
each (Pl. 1, 3; PL II, 10). If the element is extremely long
with taper-pointed ends, thick walls, and small Jumen the
yerforations are located well down the side, about one-quarter
the cell length from the end (Pl. 1, 4), and their shape may be
circular (with a diameter of 10 y or less), elliptical, or even
linear (12 X 2 p) (PL 1L, 9). In wider and shorter cells with
thinner walls and larger lumens, the perforations are larger
and nearer the ends (Pl 1, 6, 7).
~ The real nature of these openings is revealed by sections
through them. Figure 12 (Pl. II) is a photomicrograph of a
‘cross section showing two pairs of fibriform vessel members
with their cavities connected by true perforations. It is ob-
vious that no pit membrane exists. The upper right portion of
the photograph shows a part of a large vessel in cross section,
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thus demonstrating the comparative diameter of_' orfilnary
(Pl. 1I) pictures

vessels and fibriform vessels. Figure 13 :
another transverse section through the perforated portion Pf
two of the fibrous elements (at center); here again, as in
every instance the writer has observed, there is no pit mems
brane. There are several bordered pits in the picture, one of
them being located at the bottom of the lower of the two
| cells, and the pit membranes show as black lines;
S are very much narrower than the per-

The fibriform vessel elements are so long and slender that
' is not possible to ascertain their relationship in series by
the study of sections. The cells with solitary perforations are
]nu-}s:a.‘n‘\ the end units, and, if their frequency is correctly
interpreted, the vertical series of coalesced fibers is not long,
though it is possible that some are very short, consisting of as

“2 K t L 1 | -.I - - " - - 13
as two cells, while others are correspondingly longer. In

water might be conducted through some ap-
ance in the stem, but the qn:mriryh would only
in comparison with that moving through the
's, Tyloses are sometimes present in large vessel
PL 11, 15) and oceasionally occlude them, but such
are actually too few to reduce water passage ap-
and therefore can not be held to initiate the forma-
itions in the fibrous elements. Moreover, these
s are found along with ordinary vessels among
to mature from the cambium in very young
- tyloses make their appearance,

¥ (2) : shown that ordinary vessel elements have

| .' L-',[-"-.‘- the same length as the cambial initials, and

il -‘mhh and C h:itr;m-a_v (3) have demonstrated that
1€ LAl IEngtn ol a4 vessge w o 0 G 1

o sel member corresponds closely with

I.Ii':i], am 1 "0 { 3 H
e Jm .‘:‘ { lrlr.in.t] cell from which it was derived. Fibriform
1},..\1-1,.-21'; ;‘.Tn“ 1*5;;:;1_1 rli}c‘_a'f'ailtrary, are significantly longer than
¢ tusitorm cambial initials, The writ
i er measured the len
L:;‘;-_‘fa"m‘t”} elongated xylem cells in the stem of Pas.r'gths
foira and the results are given in Table | The e
] . measure-
sections and from macerated tissue,

ase is the average of about 25 cells.
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It is well known that much variation exists in the size of
tracheary elements from different individuals of a species and
from different parts of the same individual (Kribs, 5; Bailey
and Tupper, 7). The measurements for Table I, however, were
all made on cells from the same piece of stem. Attention is
here called to the re/ative, rather than to the actual, lengths of
cell types. Wood parenchyma strands, septate fiber-tracheids,
sieve tube members, and ordinary vessel members are
usually supposed to maintain the length of the cambial initial
from which each was derived. In the table it is seen that these
four types all fall into the same size class. There are two

figures, however, that require special mention. The maximum

for septate fiber-tracheids applies to the only cell among

TABLE 1

Lencras oF CeLLs 1N PASSIFLORA VITIFOLIA
Min, Mean Max.

Wood parenchyma strands. .. ......vciciponen.-. 440m 7bop BB
Septate fiber=tracheids , .. oo Lioiitiin s giop 7o0p  136ou
Sieve tube members. .. ... oot e soou ssou  Bogu
Vesselimembers. .4 . winirimaalyn abp s bt simeas 2004 goop 825
Fibriform vessel members. . .. .oovvcvevaie.onn. 6O 1400p 2000u
Libriform fibers. ... ..oocinunn v 1460u 2000g j000n

hundreds of that category which has been seen to attain such
a length, others being close to the mean measurement. Vessel
members of the minimum length type (PL II, 14) are of
common occurrence and are much shorter than any of the
other cells arising from fusiform cambial initials. Since they
are in direct radial line with much longer tracheary elements
obviously derived from the same cambial cell, it scems that
the cambial derivative destined to form the very short vessel
members must divide transversely once or twice, since other-
wise the whole vessel would have to move longitudinally,
contracting through its whole length as its individual cells
widened; the latter obviously does not happen. The longest
vessel members came from first-formed secondary wood, as is
normally the case for Dicotyledons (Bailey and Tupper, 7).
As shown in Table I, the fibriform vessel members and
libriform fibers are of quite a different size class from that of
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the cells maintaining approximatcl}' the length of the cambial
initial, By examining enough macerated tissue f_rom all parts
of the xylem it is possible to construct a perfectly graded
series of vessel members from the longest and most fiberlike
(almost of the libriform fiber type), through shorter, wider,
thinner-walled forms (of the tracheidal type), to the long,
narrow vessel members of the first-formed secondary wood,
and thence through shorter and wider cells to later-formed
vessel members that are shorter than they are wide. It is
obvious that there is no sharp dividing line between vessel
members of the usual type and those here called fibriform
vessel members. Most of the latter appear to be about twice
as long as the cambial initials and are therefore unique among
known vessel components.

I’;ré’m“;uilnr\.s in the fibrous cells evidently represent large
?_)(Llr(_‘-t‘rnli pits that have lost their membranes. The overhang-
ing b(:ra.h_-r,l_r}'a_\'.-ug}'f not ‘_-“_'_'-:u'li]}' seen in macerated tissue (Pl
Lo el
Pali':l]:-ld to the ;ipcr.t!._l_"tl‘;\ U*: t_‘I'::—LQ“]L'{IIII"“C‘}"“ \.Ht hlts long e
and lying across rhr.;lim:mre ;:; Lrh;r Il”i"el;“ : ev-s?lm? wel
instance was there evidence of fusion Uf‘i:tfrjd;nil it . l: i
the larger perforation. - - by T
ha!\-n‘ ;dir'}}'. atiempt to aceount for the presence of such cells as

e occasioned r_h1s report, there is to be considered not onl

the factor of utility but also that of heredity. The laree v .
s_c!s:‘ are so numerous that it hardly seems likel théat e}?-
ﬁbr:t_orm vessel members contribute significantly tg the-w 3
requirements of the plant. Furthermore the wr':': “al:er
exammeéi Lhti'.1 xylem of other liana types, which ‘:Oir]d ;:
supposed to have similar need for water, wi :

vessels COmposed of fiberlike (:niol_:‘lb‘li:stuf::aléilout detectmg
stems of other species of Passiflora has disél ;natlon o_f the
vessel member in all species available. App opeC the fibriform
form perforations in’ tracheary clements 15 schons 1 Ecpol
genus. It is noteworthy that the pcrforatio::z }?trong o A
not in a series of cells specialized for cond e appeattdl
series modified for mechanical purposes. uctiof, bat 7

F: - *
xamination of macerated xylem of the species of Passiflora
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in the Harvard University collections for anatomical study
has disclosed this type of cell in all species represented. These
are: Passifiora menispermifolia H.B.K., P. Seemanni Griseb.,
P. biflora Lam., P. misera H.B.K., P. punctata H.B.K., .
auriculata H.B.K., P. coriacea Juss., P. caerulea L., P.
maliformis L., P. rubra L., P. edulis Sims., P. gigantifolia
Harms, and P. guadrangularis L. Professor Record supplied
‘material of the last two species listed and that of other genera
in the Passifloraceae discussed immediately below.

Figure 8 (PL. 1) is from the wood of P. guadrangm‘ari.r {7
The cell photographed is unusual in that it has two perfora-

“tions at each end; since the perforation plates are in different

facets of the wall, it is not a case of multiple perforations (¢).
At the other end the cell is tubular, with the perforations in

~opposite walls of the cell. Apparently two vessels joined with

this cell at one end, divorcing again at the other.

Other genera of the Passifloraceae have proved to be in-
teresting. There is a striking similarity between the macerated
xylem of Tacsonia mollisima H.B.K. and that of species of
Passifiora. (It should be noted here that although Jussieu
considered Tacsonia to be a distinct genus, Engler and Prantl
place it in the genus Passiflora.) The xylem of Smeatbmannia
pubescens Sol. contains an abundance of libriform fibers, but
very few fiber-tracheids (just the reverse of the situation in
Passiflora) and these are longer and thinner-walled, with many
more pits, than in corresponding cells of Passiflora. The
6briform vessel members seemed about intermediate between
those of Passiflora and the small vessel elements in such woods
as Beech (Fagus); one cell was found that had multiple
perforations rather than simple. The ordinary vessel elements
of Smeathmannia are often peculiar. The two perforations
may be very close together in the side wall leaving the bulk of
the cell as imperforate extensions; in figure 11 (PL II), the
two perforations shown are directly opposite one another,
thus forming a passage across the cell. Occasionally cells were
observed with three perforations variously placed. And-
rosiphonia adenostegia Stapf contains a scattering of fiber-
tracheids in the xylem, but none were seen to be perforate.
The xylem of Soyauxia grandifolia Gilg & Stapf contains very
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few fiber-tracheids, and examination of a large amount of
macerated tissue failed to disclose perforated cells similar to'
those of Passiflora and Tacsonia. In fact the xylem cells of

this and t

those ot Ir assiffora. ’
As a result of o rrr'a-spnndcnm: C{mccrning the ﬁberlike
vessel members in the Passifloraceae, Professor Record fors

writer a wood sample that he had just received
ination and had identified as Evonymus sp. The
en proved to contain fibriform vessel members, al-
h most of the thick-walled cells with pointed ends were
fiber-tracheids. Forty-five species of 35 genera of the

Celastrac eae were then Fx;nnim-d, but the only woods showing
- hi "‘f:!.-‘-"m cells with perforations were Celastrus
Irrmnl\., C. scandens L., Evonymus alropurpurens
f -.:..‘...l;i!“!. I,f-.: ;, ,,. f,l,f, In the case of three of these

Il n.)thc clements could not be determined

the cpptl
tn e Ctioy

's and no u_-l.-.m'; was available for maceration,
' 1:--.- determine whether the cells in

_ ke, with long pointed ends, or
merely nature of small vessels. Macerated wood of
oot airopurpureus Jacq. showed no fibriform: ivessal
" yessels are numerous but they are more like

than SR - el R - Y
n nibers, Professor Record writes: "Iaxamining

our shides of Evonymus and certas ;
i e i ..g.,L‘Ll_V,.am _(Jthr;r Celastraceae brings
'+ ohe same type of cell—that is, they are fiberlike, with
EW and scattered swderer - o ;

li.i-.T.If‘.i.'l.'. 5|J!;].-l|‘"r'r Lh -.L. v}?{llkitll—d, l.‘]tS_. af'ld not r‘-‘;““ly
S anishate 'om the adjacent fiber-tracheids except for

e presence of perforatione ** :
F nce of perforations.” It may be that fibriform vessel

members are widely distr
alc iely distribute e
avelii it ed, but previously haye bean
The writer feels that the conclusi
way (3) inregard to measus; >
7\ g asuring the length of ord:
R 10l o . .
;::Lm::ub .l;‘L timely and well drawn InErhmc ﬁLc:'!?dry i
embers the : : 3 SE Horm ve
of the C.”: }t’- tluﬁal_ l_L ngth is apparently muych more t} ! Ve
S ambial 1nitial, but unti] more is known !-mn that
2118 1 Qo ~ .
o Idbt;.ms better to consider them as a gpec; l"’ out such
J - EC1¢ o
that they must affect the general pecial type than
members. general concept of vesgel

ons of Chalk and Chatta-

previous species appeared to be quite unlike’
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SUMMARY

1. The secondary xylem of the stem of various species of
Passiflora (and a few other plants) contains, in addition to
the usual type of vessel elements, cells here designated fibri-
form vessel members, which, except for their perforations, are
quite like fiber-tracheids. There are intermediate forms.

2. Fibriform vessel members are about twice as long as the
fusiform cambial initials and, therefore, appear unique

-among vessel elements.

3. Perforations of fibriform vessel members have their
origin in single large bordered pits that lose their membranes.
4. There 1s some evidence that the very short members of
the large vessels of Passiflora vitifolia H.B.K. come from cells

formed by transverse division of cambial cells, rather than

from whole cambial initials.
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Expranation oF Prates 1 anp I1

All figures except 8 and 11 are from Passiflora vitifolia H.B.K. Figs. 1-11,
14, 15: Photomicrographs of cells from macerated xylem. F.V.M.=Fibriform
vessel member.

‘No. 1. Fibriform vessel member with two perforations, each about one-
third the cell length from the end. %53,

No. 2, F.V.M. with two perforations. % 53,

No. 3. F.V.M., with only one perforation, X $3.

No. 4. End of very long and thick-walled F.V.M. showing a perforation at
one-fourth the cell length from the end. X125,

‘No. 5. Forked end of a F.V.M, showing a large perforation. X138,

‘No. 6. Small vessel member of tracheidal form. The images within the
area of the upper and lower perforations are pits in the rear wall, X64.
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i ingle perforation
N Vermiform paravascular vessel member with a single
No. 7. Ver T avasc
S ’I‘"I' r 3 ' nadm’n l’:m’,s
% ;”“ tmli" Hi\ f a tracheidlike vessel member from Passifiora qr | ccﬁu'rhe
t0, 8. End of a tre i Ssel) ; 5 foial :
how tL : rforations, each of which opened into a sep ey
showing two perforations, ¢: P ol .
I”i‘h \r iEnT' ti\'sl' cell also had two perforations opposite
other end © s CCIL dls :
3 T, ~olle. yr1aR
)pening into different cells. 3¢138. _ S p
(.\"3 9. End of a very long and thick-walled F.V.M. with y

£ a
fourtl » cell length from the end. »42. .
serforation located at one-fourth the cell leng h from £ : |
L Il-:l\L' l\‘I{ with one lenticular ]\r:rﬁn';!tlun. I'he mt..rhangmg borde_r_s

i ATYTY -
eCctly oppos

W

4"
s pod

the cell at nght angles to the XIS, 3
Pl ction of the xylem showing perforas
the right is a part of a large vessel,

Photom

No. 13. Photomicrograph as above showing a perforation between two
E.V.M.'s. ! | J

No. 14. One of the wide and short vessel elements, X75.

No. 15. One of the longer and narrower vessel elements. X 42,
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FACTORS AFFECTING DIMENSIONAL VARIATIONS
OF VESSEL MEMBERS

By L. Cuark and M. M. CHATTAWAY !
Imperial Forestry Institute, Oxford

In a recent paper () the authors discussed the relative
merits of different methods of measuring the length of a
vessel member. During the course of that investigation cer-
tain relationships between the different parts of a member
were brought to light, but not being relevant to the points
at issue, their consideration was postponed. The original data,
amplified where necessary, have now been more fully analysed
and the results are discussed below.

In the other paper it was shown that in diffuse-porous
woods the total length of a vessel member is normally equiva-
lent to that of the cambial initial from which it is derived.
Turning now to the ring-porous woods, we find a somewhat
different condition, for in them the large vessel members
apparently undergo some kind of readjustment that leaves
them distinctly shorter than the vessel members of the late
wood. Since no such readjustment was found in equally large
vessels in diffuse-porous woods it is thought that this behav-
iour must be due to some peculiarity in the development of
the pore-zone vessels.

The rest of this paper is concerned with diffuse-porous
woods only, and is devoted to a discussion of the factors af-
fecting the range of vessel-member length within a single
sample, and the relative proportions of tails and perforation
plates. The different methods of increasing the number of cells
in the cambial layer in storeyed and non-storeyed woods were
found to have a definite influence both on the range of length
within a sample and on the formation of tails. The method of
division itself appears to be closely related to the length of
the cambial cells. The range within a sample was found to be
a function of the length, and, if a distinction is made between

* The authors wish to express their thanks to Mr, S. H. Cuarke and Mr.
E. D. vax Rest, of the Forest Products Research Laboratory, Princes
Risborough, for valuable criticism of the statistical treatment.
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storeyed and non-storeyed woods, the range can be calculated -
from the mean length by a simple formula.

The discussion of the length of tails is based on the concep-
tion that the length of the overlapping common wall between
undifferentiated cells that are to become vessel members 18'a
constant proportion of the total length, this proportinn bemg
different in storeyed and non-storeyed woods. Iﬂeasuremenﬁ'.
of this overlap was only possible by an indirect method in-
volving the assumption that no readjustment takes place!

d is tﬁere—_

18

during the expansion of the vessels, and the metho
fore not applicable to ring-porous woods.

2 he total I‘,l]T::IIIN.'?'tsg specimens examined was 133, represent-.
ing 94 genera. All the measurements concerned with leng

feature being made from each sample. Vessel diameters e
c-.E\:r.-n;:-.:-_lJ from transverse sections, the tangential diameter
il beig v e the o of e

1 §0 measurements were made for each means
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in column (4). The difference (¢) can be regarded as definitely
significant if it is more than three times the standard error
of the difference (4). This condition is fulfilled in all the woods
except the last, Maackia amurensis Rupr., and since in this
instance the difference is considerably more than twice the

standard error of the difference of the means, there is a high

probability that it toois significant.
TABLE 1

Memeers 1§ THE EArLy axp tHE Late Woop or
CerTaiy RING-POROUS SPECIES

Length of | Difference | Standard Mean
vessel mem- | of means | error of |diameter of
bers, in u (a—b) |differences | vessels of
Species of means pore zone,
in
Early | Late £
wood | wood
@ [ @& () ) (e
Castanea sativa Mill.......... 356 | 582 —226 19.1 280
yobur E. .l oo st gnriane 389 | s6o —191 1.4 297
ulownia tomentosa Stend....| 173 | 329 —156 9.4 235
‘Quercus robur E....c.....iae 466 | 592 —126 4.3 310
Ailanthus altissima Swingle.. . .| 227 | 352 —12§ 9.0 236
Ulmus campestris L... . ....... 243 | 344 —101 7.7 270
Morusalba L.. ....ovivvie wvs]| 281 | 374 — 93 10.3 202
Fraxinus americana L.. ... .. 278 | 346 — 68 8.1 289
Gleditsia japonica Mig........ 159 | 218 — 39 15.1 179
Ulmus procera Salisb.. . ...... 226 | 276 — 30 6.6 219
Fraxinus excelsior L.. ........| 230 | a1 — 41 6.8 174
Zelkova keaki Maxim......... 205 | 244 — 39 8.3 293
Maackia amurensis Rupr, .....| 154 | 178 — 34 9.3 175

Attempt was made to compare these measurements with
the length of the cambiform parenchyma strands from the
same regions. In the late wood the strands and vessel mem-
bers were found to correspond. In the early wood, however,
the tissues were often so distorted by the expansion of the
vessels that satisfactory measurements of the parenchyma
strands could not be made, though such figures as were ob-
tained suggested very strongly that the strands there were
of the same length as those in the late wood. In two diffuse-
porous woods, which were measured for comparison, the mean
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lengths of the vessel members from ”‘_-C inner and outer parts
of the growth layer were almost identical. il

In contrast to vessel members of diffuse-porous woods and
of the late wood of rim:r_p(:runzi woods, the VeSSel. merr.ll:?ers ]
of the pore zone are probably shorter t han the cambial initials®
from which they are derived, and it is suggested that*thels

teral swelling of these vessels is accompanied
by some readjustment of the end walls that results in a short=s
ening of the total length. This need not affect the distancs
between the mid-points of the perforations, and measurements
gziven length of vessel includes the same numbeps
of members whether they are of the short early-wood type ofofi
the longer late-wood type.

The zone vessels showing this readjustment are
course ¢ itively wide, but it does not nEcessarily follow
idjustment is solely determined by width. Indee@
me grounds for thinking that it is not; for it wi
n columns (¢) and () in Table I that the greatest

tremendous la

i
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chyma strands, but judged by their standard errors these
differences were not significant.

Dirruse-rorous Woobps: Torar LeEngra oF VESSEL
MemBERS AND VariaTion WitHiN A SAMPLE

The total length of the vessel member having been shown to

be equivalent to that of the cambial initial from which it is
derived (except in the pore zone of ring-porous woods), it
follows that variations in the length of individual members
within a small sample depend on corresponding variations
of the cambial initials. The latter are probably determined by

the processes of growth and cell division employed by the
ibium to keep pace with increase in circumference of the
stem.

~ In the non-storeyed woods, increase in the number of the
cambial initials is accomplished by transverse division of the
flpngcr cells (6), followed by readjustment, and it is logical to
infer that the shortest cells would be about half the size of the
longest. The relation will not be exact, since division is not
entirely limited to the longest cells, and the shortest may in
consequence be less than half the length of the longest. This
hypothetical relation between the longest and shortest indi-
wviduals was found to agree closely with the actual ranges of
vessel-member length in the 104 specimens of non-storeyed
woods examined. In the storeyed woods, on the other hand, cell
increase in the cambium is typically through the formation of
radial longitudinal walls (2); the absence of transverse divi-
sions suggests the probability of a smaller range between the
l9ngest and shortest cells, and this is borne out by observa-
tions.

These considerations suggest that the extent of variation
in vessel-member length within a single sample may be di-
rectly related to the lengths of the cambial initials and there-
fore to the lengths of the vessel members, but that the rela-
tion will be different in the storeyed and non-storeyed woods.
It is possible that the range may be more closely related to
maximum than to mean vessel-member length, but the
maximum in any sample depends so largely on chance,
unless an enormous number of measurements are taken, that
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it may be VEry different in two sets of 100 nu'{surimenits fro‘;n
the same material. The mean length, being much less ¢ flpen l:’
ent on the number of measurements, can be obtaine fw“
reasonable accuracy from 100 measurementss hence 1 anY'
relation exists between length and range it will be more a
]1 rent w'la mean than with maximum knfrth The range ob
om the extremes measured in 100 samples suﬁ'ers.
m a similar defect and it was felt that this could be rt.ctlﬁed‘
to some extent by using the mean plus or minus three times.
andard deviation as the measure of range. Standard"
deviations were therefore calculated for 104 non-storeyed ands
26 storeved woods. A represent: ative \CILLUUH of the ranges‘l
obtained in this way is given 'n Fig. 1; the range for each#
wood is shown by the horizontal lmm \nth their mid-points
on the line #B. The vertical position of each Sdmp]f. on the
line 4B is determined by its mean length, according to thes
scale on the left. {

KeY 10 THE SPECIES REPRESENTED 1y FiG. 1

Nor-store yed woods

ymifera UC
siflora Hook.
oglottis gabonensis Urb, II]I.-"mru aceae)
meliosmacfolia Hook. f. & Thoms. (Dilleniaceae)

ea Ait. (Cornaceae)
noron h:l

\\ ssace

Rt.m& { Iht‘ludtl

ata Roxb. (Sy :“plura “eae)
dimidiata E. Mey. (Tcacinace ae)

excelsa Noronha (Hamamelidac eae)

14. Myristica glauca Blume (Myristicaceae)

15. Apodytes dimidiata E. Mey. (Ieacinace ae)

16. Ternstroemia j Japonica Thunb. (The

7. Cunonia c; apensis L. (Cunoniaceas )

. Corynanthe pachyceras K. Schum. (Rubiaceae)

ig. Cassine crocea Presl (Celastr aceae)

2. Platylophus trifoliatus D. Don (Cunoniaceae)

21. Magnolia prerocarpa Roxb, (Magnoliaces ae)

22. Cornus sanguinea L. (Cornacear)
3- Talauma spongiocarpa King (Magnoli
- Platylophus trifoliatus D, Don (Cuno

aceae)

aceae)
nlacuuc)
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Fig. 1. Relation between range and mean length of vessel members.
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2¢. Cunonia capensis L. (Cunoniaceag)
2h, Docvniz indica Decne. (Rosaceae)
2+, Fugenia Barringtonit Hole, ms. ined. if.\’l)-'rmccac)
28, Platylophus trifoliatus D. Don (Cunoniaceae)

-6, Alnus glutinosa Gaertn. (Betulaceae)

. . Mey. (Lauraceae)

talis L. (Platanaceae)

spidatus Walp. (Celastraceae)
lis Blume (Sapindaceac)

massi E. Mey. [‘.-\}':ac_\'n:‘.cc;ic]

a Kunz (Anacardiaceae)

Ce )
1 K. schum. (Triplochitonaceae)
Ir\-.;-r_,-" *Fuminosae)
L 'L']:i‘..‘i(e.‘:t:}

‘t__a Eryth i sa Roxb. (Leguminosae)
10, Il abebuia glomerata Urb, (Bignoniaceae)
11, Dalbe lanoxylon Guill, & Perr., (L.
erglia m Xylon Gruill, & Perr, (Legumi
: S OX} SIT. \Leguminosae
12. Bals s aegyptica Del, (Zygophylla ¥ !

aceae or Simarubaceae)
. It is clear from a study of Fi
in the woods with short
woods with longer ones. The coefficiens nf
standard deviation divided by th.e mc'-mnt g
all the samples and was found to bea )L
tor each _(Jf the two groups of .wnndi.l F
woods this was 0.188 and for the ot
t.}\tSL" constants, the range corres yondi

three times the standard deviatim}n & i
the mean length by the formula R o
:-;Eoreyt:d, and R=o.111 X [
h_: range and L= mean len
different lengths is shown on th

: 'g. 1 that the range is smallest
t vessel members and increases in th&;
variation (the
an) was calculated for
proximately a constant

or the non-storeyed
Storeyed woods 0,111, Using
g to plus or minus
be calculated from
=0.188 X L X 6 for non=
where

g theoretical ran
€ higure by the oblique lines.
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The greater disparity between the theoretical and the
actual ranges in the storeyed woods may be partly accounted
for by the fact that in many of them the horizontal seriation
is not perfect, in the sense that some transverse divisions of
the cambial initials probably occur as well as the typical
radial ones. This tends to increase the range. For the same
reason, the constant calculated for the storeyed woods is to
me extent unsatisfactory, as it is influenced by the inclusion
exclusion of woods that are only partially storeyed. For
ple, Aesculus turbinata Blume, which is distinctly sto-
yed, has an exceptionally wide range for a storeyed wood,
“can be seen in Fig. 1. It is noticeable that horizontal
eriation is characteristic of woods with very short vessel
mbers, which suggests that the radial division of the cam-
only occurs when the cells are below a certain length.
o definitely storeyed woods were observed with a mean
essel length greater than soou, while below this length
e is an increasing tendency towards storeyed arrangement.
"he mean vessel member length in Aesenlus turbinata Blume
480y, and examination shows that there are areas in the
vood which are not storeyed.

‘No. 41

TAiLs AND PERFORATIONS OF VESSEL MEMBERS

" The Overlap. The undifferentiated cell that is to become
‘a vessel member is overlapped at each end by a similar cell
will form part of the same vessel, and it is in these over-
ing parts of the walls that the perforations are subse-
quently formed. The perforation plate at each end may occupy
the whole of the overlap, in which case there will be no tail,
or it may be smaller than the overlap and the part left over
will form the tail.

As a general rule the complementary perforation plates of
two members are situated in the central part of the overlap
so that any of it not used for the formation of the perforations
forms two tails, one belonging to the element above and the
other to the element below, as in Fig. 2. The lateral swelling
of a vessel member is usually confined to the region between
its own perforation plates. In individual elements, as seen in
‘macerated material, the tail belonging to any particular
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as obtained. In diffuse-porous woods the axial or vertical
ht of the perforation represents an approximation to the
h of the original overlap occupied by the perforation.
overlap. | Since the undifferentiated cell is extremely narrow before it
. enlarges, the overlapping portion is probably so nearly ver-
r\ : SURRET, i that the difference between the length of the overlap
jied by the perforation and its vertical height should be
ible, as it appears that readjustment only takes place in
l])are zone of ring-porous woods. The total length of the
ap was then estimated by adding twice the mean tail
h to the vertical height of the perforation, the tail
ngth being doubled to allow for the tail belonging to the
element.
was evident at once that the calculated overlap bore a
relation to the total length of the element, but there ap-
ed to be some disturbing factor, particularly in woods
very short elements. It has been pointed out that all the
ed woods occurred at this end of the scale, and it was
ccted that the different method of cambial division might
esponsible for disturbing the relation with length. The

s were therefore separated into two groups, non-storeyed
storeyed. In each group the mean leng of the overlap
expressed as a percentage of the total length in each
aple and it was found that the non-storeyed woods, with an
erage percentage overlap of 27.7+6.7 were significantly
erent in this respect from the storeyed woods, in which the
percentage was 14.7= 8.5, .

Factors affecting the axial height of the perforation. It
‘was thought likely that the height of the perforation plate
in any wood might be influenced by three distinct factors:
(a) the type of perforation plate, (#) the length of the vessel
member, and (¢) the diameter of the vessel. In order to sepa-
rate the effect of these three factors the measurements were

element is visible, but the L‘r_;rrespomiiﬂg tail, formed on the
next element, of course disappears when the elements become
separated. The tail and the perforation at one end of a single
vessel member therefore represent only part of the original

<
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om woods with scalariform plates. Both of these major
classes were then subdivided according to the mean lengths
of the vessel members to give three approximately equal
groups in each. Since scalariform perforation plates only occur
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creasing series. In each length group the larger diameters were
separated from the smaller so as to form two equal sub-
groups with approximately equal lengths but widely different
diameters. The results of this rearrangement of the data are
own graphically in Fig. 3, in which axial height of the
perforation plate is plotted against total length of vessel

28
atively long vessel members, these six:
groups form a continuous series of increasing lengths from 2

to F. The mean diameters of these groups show no very

marked differences, although the diameters are distinetl y

in woods with compar

'
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« decrease in the height of the perforation plate regardless_ perforation plate is positively related to vessel diameter,
the total length of the vessel member; for t-xan]ple, at a leng this does not _nccessarily- mean that the percentage of the
of ooou. the height of the perforation plate will be greater § overlap occupied by the perforation is always higher in a
: ' broad vessel than in a narrow one, since member length also
affects the proportion. For example, short vessel members

.
[

1 .p o o L >
scalariform than 1f 1t is stmpie.

he plate 1s S e _
d le perforations the relation 18 repres

he woods w mple

5 : . ___“. traight line, but in those with scalarifurm‘ pla overlap less than long ones, hence the same height of perfora-
tinctly curved. A possible explanation is thag tion plate occupies a greater proportion of the overlap in a
of scalariform perforation plates angh short member than in a long one. This may be intensified in
| with the more primitive wood! woods with very short vessel members by the change to
fia Iy | bars, are relatively lon storeyed arrangement, which has the effect of reducing the

tl i the more advanced woods amount of overlap for any given length,
avin v a few widely spaced bars. i To distinguish between the effects of diameter and length,
It will be observed that the sub-groups with the largerichs partial correlation coefficients were calculated for these factors
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diagrammatically in Fig. 4. The vessel members decrease in
length (left to right) from 20004 in No. 1 (of which less than
half the member is shown) to 2704 in No. g. The length of
the overlap, shown by the dotted lines, also decreases from
left to right in proportion to the length, the proportion being
lower for the storeyed members Nos. 7-9.

Since tail length is determined primarily by the extent of
the overlap and is therefore positively related to member
length, the longest tails will tend to occur in the longest
vessel members. Thus the tail is longer in No. 1 than in
No. 2, and in No. 3 than in No. 6. But tail length is also
affected by the type of perforation plate and by vessel di-
ameter; for example, the scalariform perforation pla_te in
No. 2 occupies more of the overlap than dc:es the simple
perforation of No. 3, so that the tail of No. 2 is the shorter.
The effect of diameter in members with simple perforations
is illustrated by contrasting pairs of the same length but differ-
ent diameters. Thus in Nos. 3 and 4, § and 6, and 7 and 8,
the slight increase in the height of the perforation plate in
the larger member is accompanied by a slight decrease in thl::
length of the tail. The effect of vessel diameter on the lengt
of the tail is less marked than that of member length. 1

In the storeyed woods, Nos. 7-9, the qvcrla 18 g‘“c p
smaller in proportion to membgrtlength _(OQ??E;!’C egsccda!:n
7); hence the perforation plate, though slightly r “of P
axial height, occupies a relatively greater P"OPQE“;;)“ 5
overlap (compare Nos. 6 and 7 and Nos. f-dan e frorz
illustrates the fact thatb:sﬂs are usually entirely a
very short vessel members. e .

'the drawings (Fig. 4) in}‘s“ﬁe “‘;’hﬁ:’n Taitl]'s‘cw'rlilea:bs;-
mensions in any sample; 10'11_83_" Qf BROTLK Soiths Yelative
ously occur in indivifiqal-_n}@bﬂfsb;s' SRR e dimen.
positions of the adjoining memBbers. e eatves shown in
sions of the vessel members are based on Caiclis effect of
Fig. 3, and care has been taken not to exaggera cntrasted g
the different factors involved. The "dl?me‘gs 'L:;d' 140y, re-
only moderately small and large, being bou 5

vith a range from 66y 1n the
i red with a range from 20 to 2
frlaj:::;?iﬁe?e:: ;?E;csampia measured. Sunlrariy the lengths
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parison of Nos. 6 and 7 in Fig. 4 shows clearly that, althou
Pt}‘::total length is the same, the mean body length is grea
in the storeyed than in the non-storeyed wood -

le it would take rather more than seven me of t
g to equal in length a vessel composed of six members of

'l‘h::Y demonstrated relation between the mean total membq i
length of a sample and the range in individual members sug-
gests that maximum dimensions are not likely to be o F
greater significance than the mean in differentiating woods.,

Clarke and Rendle (7) have already shown that the mean -i'_s'_‘
preferable to the maximum on grounds of relative accuracy. =
SumMmARY \

1. The large vessel members of the pore zone in ring-porous, -
woods have been found to be consistently shorter than the
smaller vessels of the late wood. It is suggested that this is
due to readjustment during the great lateral swelling of the
vessel members rather than to differences in length in the
cambial initials from which they are derived.

2. The extent of variation in vessel-member length within
a single sample is directly proportional to the mean length,
but the range is smaller in proportion to the length in storeyed.
than in non-storeyed woods. This is attributed to different

methods of division by which the number of cells in the
cambium is increased.

3. The tail at the end of a vessel member represents that
part of th-e overlapping ends of the undifferentiated cells that
is not ultimately pccupled by the perforation plate. The av-
;:ragehleb o}:' this common wall is proportional to the mean
ength, but the proportion is different in st i
non-storeyed woods, Ploreyea SGHE

4. The mean tail length in any sam -
determined by the fol?ogwing facz;rs: (}:ie t:: aag:::ldlto E
of the overlap, which depends primarily on the mean leng_
of the vessel members, but may be modified 1 stomg'ﬁ:
arrangement; and (4) the amount of the overlay reyS
by the perforation plate, which is dete P occupieth

rmined th
of the overlap, the type of perforation plate, indehih;imﬁ |.
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Brrriss Hospuras: Conservator of Forests, Behze e

Cevion: Royal Botanic Gardens, Peradentya (throv
Dr. 1. E. Webber, Riverside, Calif.). L

Cuina: Mr. F. A. McClure, Lingnan Natural History Sur—
vey and Museum. '

Crive: Dr. Carl Skottsberg, Goteborg, Sweden. S

Covomsia: Mr. A, Dugand G., Barranquilla. (

Cusa: Dr. Juan T. Roig, Santiago de las Vegas. , '}d

Dowminicay RepusLic: Mr. James C. Scarff, San Pedro de:
Macoris.

Durcr Guiana: Mr, L. Junker, Corantyne.

Ecuapor: Dr. A, Rimbach, Riobamba.

Fij1 Isuanps: Dr. A, C. Smith, Asst. Curator, New York =
Botanical Garden, Yale University-Bishop Museum Fellow,

1933-34-

Hawan: Bernice P. Bishop Museum, Honolulu; Dr.

Harold L. Lyon, Experiment Station, H.S.P.A., Honolulu.

Hoxpuras: Mr. J. B. Edwards (through Arnold Arboretum,
Jamaica Plain, Mass.).

Inpia: Forest Economist, Dehra Dun.

Jaran: Field Museum of Natural History, Chicago, Ill.;
Dr. R. Kanehira, Fukuoka.

Java: Mr. Alexander Howard, London, England; Dr.
H. H. Janssonius, Amsterdam, Netherlands.

Micronesia: Dr. R. Kanehira, Fukuoka, Japan.

New Guinea: Mr. J. H. L. Waterhouse, Nodup, Raboul
(New Britain); New York Botanical Garden (Papua).

Puivirpine Isanps: Bureau of Forestry, Manila.

Tasmania; Mr. O, S. R. Overall, Cradle Mountain.

U. S. A.: Arnold Arboretum, Jamaica Plain, Mass.; Mr.
S. B. Detwiler, Washington, D. C.; Field Museum of Natural
History, Chicago,_lll.?ilr
Prof. G, E. Nichols, New Haven, Conn.; Dr. 1. E. Webber
Riverside, Calif.; Mr. Fred Williamson, Baltimore, Md. 4

VexezueLra: New York Botanical Garden; Dr. H, Pitt‘i‘év':!"i
Caracas. _ | 3

Miscertaneous: Arnold Arboretum

g restry Institute .(Oxford?a'mEﬁl?gg"

- H. W. Hicock, Prof. H. J. Lutz, "
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OLEACEAE Calycosia Maunia

Menodora Catesbaea 50;:-;::‘:"3“

Steganthus Kadua M il
Paw?::nma Leptactinia Nothocestrum

Iriartea (2) Mapouria STERCULIACEAE ]

Pinanga (2) Notopleura Abroma

Pritchardia Pittonictis 2 Ocmh:hugn _

Pyrenoglyphis Readea TYRACACEA A
Pianthicars Strempelia Mohrodendron ]

Freycinetia Stylocoryne TILIACEAE 3.
PHYTOLACCACEAE Uragoga Schoutenia 1

Seguieria Vangueria Usms ELLIFERAE !
PLANTAGINACEAE RUTACEAE Eryngium A

Plantago Acradenia Heteromorpha
PODOCARPACEAE Aeglopsis URTICACEAE T

Microcachrys Chalcas Cypholophus Al
PRIMULACEAE Clausena Maoutia

Lysimachir Micromelum VELLOZIACEAE
PROTEACEAE Thamnosma Barbacenia

Finschia SAPINDACEAE VERBENACEAE
RHAMNACEAE Cupaniopsis Aloysia

Sageretia Lepidopetalum Faradaya
REIZOPHORACEAE SAPOTACEAE Geunsia

Haplopetalum Glycoxylon Phyla

Weihea Labramia VioLACEAE
RosACEAE Nesoluma Viola

Chamacbatia SIMARUBACEAE ViTaceae
Rusiaceas Aeschrion Tetrastigma

Badusa Amaroria ZYGOPHYLLACEAE

Basanacantha Harrisonia Tribulus

Sections for Microscopic Study

During 1934 there were added to the slide collections cross,
radial, and tangential sections of 1062 specimens, represent-
ing 427 named species, 114 genera, and 29 families, making Pl
total of 2394 named species, 1099 genera, and 162 families.
Most of the accessions were received in exchange for wo?’di
samples, the principal sources during 1934 being: Professors
. 'W. Bailey and R. H. Wetmore, Harvard University;
Professor W. W, Tupper, University of Michigan; Mr. H. E.
Desch, Forest Research Tnstitute, Federated Malay States,

Specimens Distributed 1

The total number of specimens distributed during 1934 was

1145. With the excep'tiol:neof 130 in general exchange %wﬁ.

Woods 22: 2, 4

genera.

i
i

- j! "'J :
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Flacourtiaceae, 165 samples of 39 genera; Humiriacea
samples of 3 genera; Nyssaceae, 8 samples of 3 gencrags
danaceae, 14 samples of 2 genera; Staphyleaceae, 10 sam
of 3 genera; Styracaceae, 22 samples of 3 genera; Winteraceae,
17 samples of 3 genera. ) Reull;
To Miss M. M. Chattaway, Imperial Forestry Insti
Oxford, England: Tiliaceae, 5 samples of Grewra. BE
To Mr. K. A, Chowdhury, Forest Research Institute, Dehra
Dun, India: Dipterocarpaceae, 8 samples of 3 genera, il
To Prof. Richard Kriusel, Geolog. Paleontologisches In-
stitute, Frankfurt am Main, Germany: Pinaceae, ¢ samples
of 2 genera. e
To Mr. C. R. Metcalfe, Kew Gardens, England: Olacaceae, .
1 sample of Ximenia; Santalaceae, 2 samples of Santalum. =
To Dr. Newell A. Norton, U. S. Forest Products Labora-
tory, Madison, Wisc.: Leguminosae, 16 samples of 4 generas
Rutaceae, 1 sample of Fagara. a
To Prof. R. B. Thomson, University of Toronto, Canada: -
Pinaceae, 1 sample of Cedrus.
To Prof. W. W. Tupper, University of Michigan: Euphor-
biaceae, 10 samples of Eupkorbia.
To Prof. R. H. Wetmore, Harvard University, Cambridge,
Mass.: Bixaceae, § samples of Bixa; Cistaceae, 1 sample of
Cistus; Crossosomataceae, 1 sample of Crossosoma; Dillen-
laceae, 3 samples of Wormia; Saurauiaceae, 6 samples of
Saurauia, i A
To Mr. L. Williams, Field Museum of Natural History,
Chicago: Tiliaceae, 3 samples of Trichospermum. N
_To Prof. Robert. H. Woodworth, Harvard Universityy
Cambridge, Mass.: Passifloraceae, 12 samples of § genera,

Timbers of Tropical America now out of print i
Timbers of Tropical America was published by the Yale
University Press in 1924. The printing was from hnet}"p‘e and
the forms were destroyed in 1927, The Press sold its last copy
of the book in November 1934, so that the work is per-
manently out of print. ' 14 A TR
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ar. This is the region of transition from desert to the arid
:y?pP: of thorn forest that extends southward from the Mayo
River to southern Sinaloa, with little change in physmgnnmy? r..
and ecological characteristics, but with constant additions to 5
its flora. B’
It is within a relatively short distance that the extended
area of desert merges into thorn forest, a type of vegetation =
also of wide distribution on the Pacific coast of Mexico. The:
transition coincides closely with the attainment of an annual
rainfall of 375 mm. and the disappearance of frost.—P. CJ
STANDLEY, A

New or otherwise noteworthy Apocynaceae of tropig_@,f,
America. IV. By Rosert E, Woobnsox, Jr. Annals Mis-
souri Bot. Gard. (St. Louis) 21: 613-623; Dec. 12, 1934.
Among the new species described is Cufodontia arborea, a

large tree of Oaxaca, Mexico, the third species of the genus to
become known.

Okologische Studien iiber Ameisen und Ameisenpflanzen
in Mexiko. By EvisaseTe Skwarra. Konigsberg, Ger-
many, 1934. Pp. 153; 41 text figs; 1 map.

The publication is devoted largely to the ants inhabiting
orchids and bromeliads, but treats also those associated ﬁi:gé
trees and shrubs of the genera Cecropia and Acacia. It includes
a brief description of the region of Mirador in the Sta.-hc-;ﬁ- '
Veracruz, Mexico. #

)

Economic products from British Honduras. Bull. Imperia
Institute (London) 32: 3: 356-375; November 1934.
The subjects treated are secondary timbers (Rosewood and

Balsa), crown gum, oleoresin of Protium sp., fibers of Cohune

Palm and wild plantain, and starch products of cassava and
Zamia furfuracea 1. products of cassava and

The resources of British Honduras. Bull. Imperial Institute
(London) 32: 3: 376-410; November 1934 o N NI
A well Brcparcd, concise report subdivided as follows: 4

ESCRIPTION: Geographical position; climate and
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made, with mention of the prominent trm
for many of which vernacular names are.

L

Einsteinia, um novo e magnifico genero de R

Amazonia brasileira. By ApoLpHO Duc

Academia Brasileira de Sciencias (Rio de J

107; pls. 1, 2; Sept. 30, 1934. |

Einsteinia speciosa (Kotchubaea speciosa Due
type of a new genus of the Rubiaceae, tnbe_ Sar
a small or medium-sized tree, growing about Man:
where on the upper Amazon in Brazl.

Additional notes on Santalum and Vaccini
Pacific. By C. Skorrsserc. Medd. Giteborgs B
(Goteborg, Sweden) g: 185-192; 3 figs.; 1934,
Santalum multifiorum and S. raiatense recently:

J. W. Moore from Raiatea, Society Islands, are t

to the synonymy of 8. insulare Bert. Notes are pu

upon . Macgregorii F. Muell. and S. papuanum$
of Papua. Vaccinium raiatense J. W. Moore, de:

Raiatea, is a synonym of 7, cereum.

New or noteworthy trees from Micronesia. VII. B

KANEHIRA. Bor. Mag. (Tokyo) 48: 730736
October 1934, on

There are reported the following
the author of the species %
C. aramaganensis; Exo
vernacular name Kiriyau;
Kot?p; Pf!ifeceif'abiwn palauense; Drypetes rotensis;
mariannensis.

: fol trees, new speci

is cited: Cyathea affinis (Fo

rrbiza  carolinensis (Bece.)
E. ponapensis (Bece

A record of the results obtaineg with experimenta
sleepers in the Indian railways betwg:n:;:r
By S. Kamesam, Forest Bulletin No, 8¢ Forest R
Institute, Dehra Dun, 1934. Pp. 353 7%; 9% -'

% ]n‘ all, according to the records available and the
given in the present bulletin, 8901 sleepers were laid
the Indian railways for the trials under review. Of th
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Notes on Malayan Dipterocarpaceae. II. By C. F. Symine-
ToN. Gardens' Bull., Straits Settlements (Singapore) 8: 1403
pls. 1—10; Oct. 10, 1934.

The writer is of the opinion that the genus Scapbula
Parker (1932) should not be separated from Anisoplera.
Detailed notes are published regarding various species .of
Anisoptera, Hopea, Balanocarpus, and Cotyelobium. V atica
dulitensis is described as new from Sarawak, where it is
called Resak Tiong or Resak Bukit; the }-’c"”(n\'ish wood 1s a
useful timber. fr'r..-‘,ﬁ{‘;-: longiflora Brandis of Sarawak 1s trans-
ferred to Balanacarpus, although the author suggests that
“the disruption of the genus Balanocarpus is imminent and
it will be possible to distribute its members among various
groups of Hopea and Shorea.”’—P. C. STANDLEY.

Notes on the biology of Macaranga spp. By J. A. BAkERr.
Gardens’ Bull., Straits Settlements (Singapore) 8: 63-67;
Oct. 10, 1934.

Of 22¢ ies of Macaranga, only 20 are recorded for the
ula, where they are outstanding and often
nt second-growth plants, sometimes in nearly pure
Their appearance in the succession follows the pre-
y phase of Imperata arundinacea and Melastoma poly-

and they may be regarded as Old World counterparts
tropical Cecropias. Both genera are characteristic of

econdary growth and both are “myrmecophilous.”

s are distributed largely through the agency of

bircs.

In Macaranga ants are associated with fistular stems or
with food bodies borne on the lea ves or stipules, the non-
myrmecophilous species having neither of these specializa-
tions. Detailed notes are published regarding the ants and

:Ihf:'r assoclated insects found upon the plants.—P. C.
Stanprey.

Plfmtae Hochreutineranae. Etude systématique et biolog-
lque des collections faites par Vauteur au cours de son
voyage aux Indes Néerlandaises et autour du monde
pendant les années 1903 4 1905. Fascicule III. By B. P.
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G. HocHREUTINER. Candollea (Geneva) 5t 175-341; April
1934

An annotated enumeration of plants collected by the au-
thor on a journey around the world, the families covered being
Apocynaceae to Compositae, inclusive, of the Engler se-
quence. Vernacular names are cited for numerous species.

Mikrographie des Holzes der auf Java vorkommenden
Baumarten. By H. H. Janssonrus. Leiden: E. J. Brill.
1934. Pp. §81-835; 434 x o5 text figs. 323-342.

The latest instalment of this well known work forms the
third and concluding part of Volume V, which is devoted to
the Monochlamydeae of Bentham and Hooker. The descrip-
tions cover the latter half of the Euphorbiaceae and follow the
same general plan as in the earlier parts of this volume. The
«colossal task of preparing and publishing systematic descrip-
tions of all the woods of Java collected by Koorders and Vale-
ton, to the number of over one thousand species, appears to be
approaching completion. Since the inception of the work
thirty years ago under the direction of the late .Prgfessor
Moll, Dr. Janssonius has published detailed descriptions of
885 species. It is understood that the remaining woods have
already been described and it is hoped that their publication

ill not be long delayed. _ A
w1R:1 :!Ei? itagr'leg it m:y be gpprq_priate-to consider briefly the
scientific significance of this unique and painstaking investi-

ation. It is no disparagement to the WOFI_‘ of the a“fhcfrs to

. ard. these five volumes as being essentially 'a-prelm_'nmltry
dv. Useful as they are in their present condition, their ulti-

i #1l depend on the use that is made of them for

mate VEINE H1C CREERE me a summary of their conclusions,

.m}? pi:h:;llgm arf:'?}:zr;: :'ithout parallel in the hteratuofie oif

wl Ir::t andgalgy. A key to the identification of all theb WO f: g‘

}) ; is the natural corollary of what has already eelr:l ;]:) ib

li:l::d- but of much greater scientific ;mpo:t:ﬁz:l T:i‘;r o
tematic signifi natomic

study ‘of the systematic significance of a o e

. collecti - lete
based on the largest mllm:; cI>t; c;gp;e contended that the

:‘h;:: l;?t;:?;égs:i;;;trfﬁg too detailed for ordinary reference
O
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purposes. On the other hand it was necessary in a pioneer
work of this kind to err on the side of rcdu‘ndcncy in order to
make certain of including all the essential features. It now re-
mains to pick out the essentials. \ _
If Dr. Janssonius is enabled to round off his great work in
the manner suggested he will earn the gr;ltitude not only of
wood anatomists but of botanists in general.—B. J. RENDLE]
Forest Products Research Laboratory, Princes Risborough.

A study of the dark colored duramen of ebomy. By K.

GRriFrFIOEN. Proc. Roy. Acad. Amsterdam 36: 2: 897-85 19333
' of the wood of Gjaja Merah = (Diospyros sp.)
he following percentages, calculated on a dry basiss
; ash 0.6; cellulose 43.3; lignin (containing the
) 39.6. The coloring matter was isolated by an
ent with sodium hydroxide to obtain a dark
 fluid. Hydrochloric acid produced a gelatinous precipis
ite, which was washed free of acid, slowly dried in air and
th ether. A brown amorphous powder was obtained which

o characteristics: (1) It was soluble in alkalies
ic acid, very slightly soluble in ethyl alcohel,
in water, ether, and acids. (2) Fusion with
xide yielded substances with a phenolie
as phloroglucinol, pyrocatechol, and protocate-
}y treatment with an alcoholic nitric acid mix-
ipound was obtained, which, in a dry state,
| brown amorphous powder, soluble in alcohol,
al acetic acid, alkalies, and in a 1 per cent solu-~
n fluoride, but was insoluble in ether and ben-
“ +} Llementary analysis gave: C=60.5 per cent and
=41 per cent. (5) Acetylbromide dissolves only a very
small part of the brown matter,

.‘;\__“ ol ”""_t“"ﬂéfii“g properties agree with those of ulmic
acuds, including those isolated from brown coal and. from
. Kasseler Braun.” It is concluded that a large part of the
“r’,l‘-'”“g matter of Ebony wood consists of ulmic acids. From
nm':*m‘h_umicai examination of sections of Ebony wood the
#uthor is convinced that the transition of the sapwood into

The analysis

ene. (1) El
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the heartwood is accom
into ulmic substances,

'(Iihe h?iartwoogh contains brov{n.uln!ic acids within the ray
and wood parenchyma cells. In the libriform fibers and the
vessels was found a black substance, which is insoluble in
alkalies and only partly oxidizable by alcoholic nitric acid
and may be regarded, very probably, as decarboxilized ulmic
acids (“’_’.“m"_’é“”)a The sapwood does not contain these
black ulmic substances, and the cell walls give very intensive
lignin reactions, whereas in the heartwood the reactions for
cellulose are positive and those for lignin very feeble. These
facts seem to indicate that the lignin in the cell walls of the
sapwood is oxidized and deposited within certain cells of the
heartwood. A part of this ulmic acid may be afterwards
decarboxilized.

The formation of ulmic substances in nature from dead
plant material is viewed as the first stage of fossilification.
This process apparently takes place under the influence 9(
bacteria. By this process also ulmic substances (at first glmlc
acid, which afterwards may be decarboxilized) originate
(partly or exclusively) from lignin. .

Ulmification and fossilification seem to be analogous, if not
identical, processes, and .the_-;:as_e.-_des:eribed appears ux}usual
since we meet here with ulmification in a probably sterile en-
vironment.—CarL G. DEuBER, Depariment of Botany, ¥ ale
University.

‘butions a la flore de la Nouvelle-Calédonie, LIV.
Com%:;uelﬁes par M. Ch. Bergeret. By A. GuiLLav-
M. Candollea (Geneva) §: 148-1 5_2;bl;)ece;n}1>er 19}32. y

' 1pon a collection of 183 numbers of plants from the
LoA:ﬂPg{:I‘:gzs.and-Noumea, the majority of them trees and
Shribsy'VefhﬁcﬁIar names are cited for most of the species.

Australi i - Trade
o Australia. Part 3. Pin-hole borers.
woC?fc bI%r:r:.stnIiv, For. Products, Council for ?::1. & Ind.
Researchy Melbourne, 1934 Pp. 11 6 x 785 5 8.~
“ Thi. circular is one of the series in which the main bzp&'lc‘ ;e
borers :vhich attack timber in Australia are described.

51
panied by a transformation of lignin
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hole borer beetles are of importance because of
| activities and because specifications have in
the past frequently excluded timber attacked by them. Itis

ize the difference between the attack of

r‘-;w.“::i;ll to recogn
these beetles and that of other types such as Lyctus and

various pin-
their wide-spreac

.
heir activity is restricted to the living or recently fallen
ree. and the presence of pin holes in dried timber is not an
ndication that further attack will follow. The rejection of
dried timber because of pin holes is therefore unjustified un-
ess the holes are sufficiently numerous as to cause 2 decrease
strength in the piece. The removal of this practice would as-
he timber industry and do no harm to the timber user,

ed that the circulation of correct information as to

A monograph of the genus Pavetta L. By C. E. B. BREME-
xamp. Repertorium Spec. Novo. (Berlin-Dahlem) 37: 1-208§
Nov. 10, 1934.

renus Pavetta of the Rubiaceae is distributed through
ind southern Africa, Asia, tropical Australia, and

It is composed chiefly of shrubs, only a few species

he size of trees. There are recognized and de-

| briefly 343 species, many of which are new.

f"-'Kfi-'-rl_Sficn et affinités du genre Humbertiella Hochr. By B.
P. G. HocurEUTINER. Candollea (Geneva) 5: 1-4; August

107
1g3%.

_Humbertiella, of the Bombacaceae, as published in 1926 con-
sisted of a single species, native in Madagascar. A second
species, H. Henrics, now is described from the same island.

Especes et localités nouvelles d’Euphorbiacées d’Afrique et
de Madagascar. By J. Léanori. Bull. Soc. Bot. France
(Paris) 81: 449-454; 1 fig.; 1934.

Sapium Aubrevillei is described as new from Ivory Coast,
the vernacular names Cocoti and Losiokos being reported.

From Madagascar there are described five new species of

Pbyllanthys.,
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Paﬁﬁ;zm:%ms i:’s:.hr::ni;‘fmus woods from Southern
lusitanica, Bull. I mpmga! I;z.rt:‘::n"::(f: &ga’ e
Novetbtt T34l RUR on) 3213:343-348;

The examination qf these three woods has shown that
they all furnish very good yields of strong, long-fibered pulp

“nde"_"ﬁlat“’dy mild experimental conditions of treatment,

and with a low consumption of alkali. The pulps obtained fur-

nished papers possessing excellent strength and generally
similar in appearance and character, but (as previously ob-
served at the Imperial Institute in the case of pulps obtained
from coniferous woods) the pulps were very resistant to the
action of bleaching solutions, so that it was not possible to
reduce them easily and satisfactorily to a good pale color. It is
probable that by more drastic cooking treatment a whiter
product could be obtained, but only at the expense of the
ield of pulp.

T In ac%uflpractice the yields of pulp would be rather lower

than those obtained in the present case under experimental

conditions, but it is unlikely that they would differ materially

from the yields normally found for coniferous woods, 1.¢.,

about 4§ to 55 per _};:ent from the og'elll:—drg wood}l- Al
“New Zealand P. insignis wood has been Show

United States to give good yields "ofpulp_When treated by the

principal pulping methods, but'Yvhen using the acid sulphite

process certain uneﬁlm}al?izﬂdzﬁiculgg were met with in

Lino this and woods of simuar Speci€s. : )

ceﬂij’sgg'i];g from the character of the pulps obtained in the
G ation there is little doubt that all three woods
present investigation : : f kraf
would prove suitable for the manufacture ci ;tfﬂﬂg c" st
wrapping'pﬂﬁms by either the.soda or the sulphate Péo els :
*king into consideration the appearance ang color

Furthes wgads examined and the fact that ‘the resin con-

of the Pinus hicyesn o
difficulty should be experienced in using
:EI;::; :g%é?s?c:rn;alé ! -mtg::hanical wood-pulp for newsprint.

dark color and knotty character the

Owide e iy “cuitable for this purpose, and it
would be less suitable for this purpose, S50
gulﬁ::ir;?h‘:xd rather strongly colored pulp would result.
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Especes nouvelles de Drypetes (Euphorbiacées) de la Cote
d'Ivoire. By J. Léanori. Bull. Soc. Bot. France (Paris) 81:
458-460; 1934-

From Ivory Coast the following new species of Drypetes are
described: D. Aubrevillei, vernacular names Chleubu and

-:'-‘1;-:'---.:; D. Pellegrini, Kahibéhi; D. motitkoro, Mottikoro.

New material of Monotes Kerstingii from the Gold (?oast.
Bv HeLen Bancrorr. Kew Bull. Misc. Information 63

Ak Ta0
AVER AL

Contains an account of the occurrence of this tree in the
jold Coast and a detailed description of the wood. The woods
Vionotes and Marquesia, the two genera comprising the
jpical African section Monotoideae of the Dipterocarpaceae,
“special interest because they are not known to contain

ch as characterize the much larger and mostly
an group, Dipterocarpoideae. The present paper
ion of Dr. Bancroft’s work on the family, with
rence to its geological history and present and
t distributions. (See Tropical Woods 36: 68, Dec. 1, 1933.)

Note sur deux plantes nouvelles de Congo Belge. By K.
sRaM. Botanisk Tidsskrift (Copenhagen) 42: 416—419;
nes. I, 2: 1934.

om Belgian Congo there are described as new and illus-
I two trees, Monopetalanthus Fenseni and Aneulopbus

ANTOPN 1 e

.....

The flora of the Libyan Desert. By W. B. K. Suaw and
J. Hurcuinson. Kew Bull. Misc. Information 281-289;
1934-

A brief account is given of the vegetation of the Libyan
Desert as observed during a trip of more than 6000 miles by
automobile during October and November, 1932, in largely
unexplored country. The vegetation as a whole is naturally
meager, as indicated by the list of plants collected, the trees
being confined largely to oases and dry stream beds. The
principal trees and shrubs mentioned as occurring in the
region are Maerua crassifolia, called Sareh; Tamarix manni-
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fera; Acacia flava, A. spirocarpa, and A. il 7

: spi : s bortilis; Sal ;
f:;ifj:f ﬁe;.;z_c.q, Shan, 'A-rak’;- Capparis ;:cfd:;;x gﬁ:ﬁ
orane e NDL:KM acgyphraca; and Leptadenia Spartium.—

Préparation des collections botani i
S collec aniques et forestiéres dans
les pays tropicaux. By D. Normanp. Revue de Bot. Ap-
{)fz;,rz:ee & d' dgr. Tropicale (Paris) 14: 1 56: 681-687; August
934+
A description of simple and practical methods of collecting
and preparing herbarium and wood specimens in tropical
countries. i

The evolutionary status of plant families in relation to some
chemical properties. By James B. McNair. American
Journal of Botany 21: 81 427-452, October 1934.

“The object of this paper is to show that, when the plant
families which contain fats, volatile oils, and alkaloids are
first separated according to the climate of habitat, some
chemical and physical properties of these substances vary in
accordance with the degree of evolution of the plant families
containing them; and the probability is that, the more highly
organized the plant, the more complex are its chemical prod-
ucts.”’

Terminal and initial parenchyma in wood. By Frank W.

JanE. Nature 133: 5343 Apr- 75 1934- i

“Mr. K. A. Chowdhury’s remarks upon the position of the
parénéhyma'i_n Terminalia tomentosa (Nature 133: 215; Feb.
10, 1934) would seem to be applicable to other woods also. A
re(,:ent examination of the wood of Cedrela odorata in this
laboratory showed that the larger vessels of the egrly wood are

artly embedded in parenchyma, some of which, judged by its
L ition, was laid down rather earlier than these vessels. It is
pOSl'bl ’th'a't the latest wood of a season’s growth consists
i yma, that the early wood of the.;l follow-
i . o4 do constituted; but the parenchyma 1s
m%is.eas:ln ’ﬁoﬁtﬁ-’éns to render this possﬁnhty improb-
fﬁlec‘i’ngm, specimen of Cedrela, probably C. odorata,

0SS ] ok 3
chiefly of parenchyma, an
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showed that the parenchyma separated a region of rather '
small, fairly thick-walled fibers from another of largt.:r,_rela.‘.. 3
vively thin-walled fibers; the comparatively large size and ==
thin walls of the cells of the parenchyma in both these speci- - _'
mens sugzest that it was laid down at the beginning of a sea- =
's growth, not at the end; it is desirable to confirm this byl- o\

'

. on the living tree. X
Several other meliaceous woods were examined, but with™ h
lusive results. In Swietenia Mabagoni, the parenchyma’
to be terminal and not initial, and in this wood th
-hyma cells are rather small, with relatively thick wal
‘h would seem to confirm the view that they are laid dow:
the end of the growing season. In Khaya grandis and®

pa guianensis it was not possible to decide if the paren-""8

as terminal or initial. It 1s well known that the ves- .f

“the pore ring in Teak (Tectona grandis) may be associ- '8
ated with parenchyma, and it would seem to be justifiable tos 3

o this as initial parenchyma.” d
.'-u |
Origin and cellular character of xylem rays in Gymno-
sperms. By M. W. Bannan. Botanical Gazette 963 2: 260— "
2315 19 figs.; December 1934. ¢
" The sequence in ray origin and cellular character outward' ,'
1e pith in living forms, the condition in the different =
groups of Gymnosperms, and the fossil evidence, all indicate”
that the primitive ray is parenchymatous and that ray .
tracheids have arisen at the expense of parenchyma.”

Buch der Holznamen. III. Ishan-Mureré vermelho. By
Haxs Mever. M. & H. Schaper, Hannover, Germany,.
1934- Pp. 233-352; 7 x 10. Price RM. 6.50. it
Another installment of a work which is proving of great

usefulness to all interested in the scientific equivalents for the
common and vernacular names of woods.
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A STUDY OF THE CARYOCARACEAE

By LLeweLyn WiLLiams !

Field Museum of Natural History

The Caryocaraceae are medium-sized to tall, erect trees,
rarely shrubs, some of which yield timbers of commercial im-
portance while others furnish sweet, edible nuts which in some
countries form an article of export. Although confined to the
tropical regions of northern South America and adjacent
Central America, they are widely distributed within that
territory, especially in the Guianas and the Amazon Valley,
growing in the lowlands, subject to periodical inundations, or

1 The writer wishes to thank the Department of Botany of the University
of Chicago for providing facilities for histological work; the United States
National Museum and Yale University for the use of certain materials
for this investigation; and Professor Recorp, of the last-named institution
and also Research Associate at Field Museum, for advice and other assistance.
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along swampy banks of streams, as well as in the high, flood-
free forests up to an altitude of 4000 feet. The geographical
range of the family extends from Costa Rica on the porth to
as far south as the plains of Nandurucay and Ipehu in Para-
guay, while the western limits are formed by the montafa of
Peru and the upland forests of northern Colombia.

General Description of the Family

The Caryocaraceae consist of only two genera, Anthodiscus
and Caryocar. The morphological characters of the family
have been summarized by Pilger (z0) and Hutchinson (zg),
from whose descriptions most of the following has been taken:

I.rl.u cs digitate, trifoliolate, opposite or alternate; stipules 2-4, small and
deciduous or none. Flowers perfect, in terminal, ebracteate racemes, Calyx
§~b-lobed, the lobes connate, imbricate. Stamens numerous, suhpcrig\'n{)ﬁs
connate or in ¢-6 series; anthers small, ovoid; filaments long sl‘undcr’
variously bent in bud, the innermost erect. the outermost 5inunus!‘\' rwi';tcd‘
or in-curved lengthwise. Ovary free, superior, 4— or 8- .‘-:'..L'L-Hc(l; ovules

solitary in each cell, ascer stvles 20, filif 1 i
1 each cell, asce Styles 4—8—20, filiform, cleft at tip, Fruit a

w, with an oil-co

E mesocarp and a woody muricate L'Hli(“.“.'lf]’!
=niform or thin, com-
1
“atie 8 aight or long and spirally-twisted
licle; endosperm sparse or absent: cotvledon< I, 1infle .
parse or absent; cotyledons small, hooked-inflexed

Ihr. flowers ni‘(,'}-:r‘\-amr are attractive, pale vellow to red
and frequently of prominent size. Their characteristic feat : ’
18 rh‘; numerous, brightly colored stamens with «;m;a.ll anth ”'“
the filaments tortucus and closely packed in thL:;- bud r;;c'il!ib}
}a::r\n(:nx] ni\ hu ‘(' f‘r_'r(‘}_‘).m?.m m_'nir‘(.',‘ . Tessmanni) cxrtnd;ng Wr:lrlI
b U.: ;L E-.Lul > auring inflorescence. In Anthodiscys the
fowre ,rtilflrlt]_;::ailm to Jh_”_ght yellow with numeroys short
e i 'l:}l.‘ﬂ%h erect and shorter than the stamens of
i HIM?L.'% ‘:L :»mgll Papillae on the filaments of som

= Jpecies were regarded by Wittmack (o) ag sy
tended tpuicrmls cells . . . arran red spiral \22) 48 dis.
]pngth of the filaments of the Srrr%lc- I w4 ii]f_mg the entire
:fl.:l'tl]c atamens they are sonh o T I:;tan‘lcns, whereas in the
“w;&c papillae do not appear to h: the tip of the filaments,”
family and their function is un('r:rf- constant feature of the
amn. Wittmack suggests

that they allow tors; i
. sion of the stam;j 5
radiately at anthesis. el Blaments Rich it
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The fruit of Caryocar contains four or, through abortion,
from one to three, single-seeded nuts. In C. glabrum and re-
lated species the nuts are entirely smooth when under-ripe,
becoming felty on the outside at maturity. The endocarp
consists of two layers, the outer soft and rich in oil, the inner
one with long, tightly packed, slender processes (club-shaped
in C. nuctferum), whicﬁ extend into the lumen of the nut and
reach outwardly almost to the periphery of the outer layer.

The bark is variable in color from light yellow or grayish to
dark reddish brown; up to 1.6 cm. thick; moderately smooth,
slightly blistered or with small scales, in old trees becoming
coarse with long scales and deep vertical fissures; inner bark
fibrous in some species, especially C. microcarpum, and in-
clined to be bristly in C. villosum.

History and Affinities of the Family

The genus Caryocar was established in 1771 by Linnaeus
(z6) who, subsequently, placed it in Polyandria, Tetragynia.
Prior to this, Clusius (1601) had published a description of
Castanea peruana, later identified with one of Aublet’s species.
Aublet (7) described four species in 1775, placing them in two
genera, Saouari and Pekea. In 1791, Gaertner (77), in consid-
eration of the large radicle of the Pekea seedling, pro to
substitute the name Rbizobolus for Aublet’s Pekea. In 1818,
Meyer (77) described Anthodiscus and placed the genus in the
Linnaean class Icosandria, order Polygynia. Six years later De
Candolle (#) set up the order Rhizoboleae to include six species
of Caryocar, which he placed between the Hippocastaneae and
Sapindaceae. Lindley (75) placed the order in his Guttiferal
Alliance between the Ternstroemiaceae and Clusiaceae.
Wittmack (23) also recognized the order Rhizobolcae;‘phcing
it between the Ternstroemiaceae and Dichapetaleae of
Baillon. Yy

In Pflanzenfamilien, Szyszytowicz (9) inserted the Caryo-
caraceac between the Ochnaceae and Marcgraviaceae, the
latter separated from Theaceae (Ternstroemiaceae) by Qui-
inaceae of Engler and Chlaenaceae of Schumann. Beauvisage
(2), in his monograph on the Ternstroemiaceae, maintains
that the Caryocaraceae, from a strict morphological stand-




4 TROPICAL WOODS No. 42

point, have no important characteristics justifying a distinct

tamilv rank, but, from a study of their anatomical features,

inclines to the opinion that the family should be placed be-

rween the Ternstroemiaceae and the group Chlaenaceae-

Dipterocarpaceae.

Descriptions of the Genera and Species

Leaves alternate; raceme long; calyx lobes indistinct; radicle spirally twisted.

: _.‘.\":T?f['bdf_"cni G. F. W, Mcycr.

Leaves opposite; raceme }.hrart; cu]_\x lobes dmtmc;; radicle straight.
Caryocar Linnaeus,

ANTHODISCUS

Trees or shrubs; leaflets coriace : 1

: hru _s:l,‘]:‘lﬂdb coriaceous, glabrous, penninerved,
entire or crenate, Lalyx sms . ate, f-dente 1
Ee ot e, Calyx small, cupulate, g-dentate, persistents
petals §; staminal filaments filiform, all fertile, the interior
short, erect, the outer long, hookeds

ort, erect, the outer g, hooked-inflexed;
celled. Fruit small, coriaceous, s flexed; ovely il
. it small, coriaceous, .xmnoth, deprcsscd-g]obose'
seeds small, laterally comnrecead - . - X
sceds small, laterally compressed; the radicle long, slender,
vermitorm; the cotyledons spirally contorted.

te-obovate, petiole slender,

1. A. montanis.
ate; raceme long

Lealéhs 6-12/kea Tt 2. A. peruanus.

;-8 cm, broad; pedicels 7 mm.

[eafersy

f long-lanceolate. scuminare cn.. 3. A. obovatus.
R g ., tioiulare; pedicels 2-1mn SEETICHEate, & ~J-§ cm. bmadl
: |'. me up to § cm, long, - 4. A. trifoliatus,

- > E | g :
- e-crenulate; pedicels & mm.
il 5. 4. glaucescens.

¥it

feet ason. LHEEpo Colom

n height. wirh L v .
d-:.\»rr pt ..-I.. -.Iu T er h':"""T:J:;_’ |l|r1 o l‘hlll I;'J]trtc‘ﬁo[(_) 100
kn““..'_- 2 of the sp Gile "“1’7-'ai|;{.'r\.[_, ‘ ;.._]3\ :I.;I.d round crown i In his

y Y nus have A nly three specieso .
obovatus Benth, have mu 1 Iluljll‘\ e .(“ thesge A. trif. i ccies of this i""m'l)’
racemes, . T bl BUCH larger |e i ]l-'-'vr-,||dr-lnl afuy KIL'}.L.]. Il-l'ld A

et ca

fiets, and elongate
to A, peruanus in
al leafler much larger than
tndes e I, state of Boyac, 130 miles
Fall tr:.“.j_- 10 43000 feet,

fe¢ of the non.inundated forest.

which the raceme ;. Disslc
the raceme is ¢ osely related

the lateral on

north of By T

" In dens: foress

Tl ¢ !-it.l’:-'afi. at

A 9
Antdodiseus peruamy
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Flowers bright golden ycllow and fragrant; flowering in November. The wood,
according to Ducke (8), is clear yellowish brown and hard. Foz do Jutahy,
Sio Paulo de Olivenga, upper Brazilian Amazon.

3, Anthodiscus obovatus Bentham, Tree (?), collected by Spruce at Paci-
moni, and San Carlos, region of Rio Negro, upper Brazilian Amazon.

4. Antbodiscus trifoliatus G. F. W. Meyer. This species, upon which Meyer
established the genus, is described as a tree about 35 feet in height. Region of
Rio Essequibo, British Guiana, and Department of San Martin, northeastern
Peru.

5. Anthodiscus glaucescens Macbride. Uncommon shrub, about 6 feet tall,
growing along the margin of forest at San Roque, Department of San Martin,
Pera (Williams 7491, type) at an elevation of 4000 feet.

CARYOCAR

Small, medium-sized, or tall trees, rarely shrubs; leaves
often long-petiolate; leaflets short-petiolulate or almost sessile,
subcoriaceous or coriaceous, entire, dentate, serrate, or cre-
nate, glabrous, tomentose or pilose. Calyx persistent, dis-
tinctly ¢-(rarely 6-) lobed; petals g, seldom 6. Fruit with

labrous or tomentose pericarp; seeds 14, large, su breniform,
oily; radicle large, almost filling the entire seed.

Leaflets glabrous above.
Leaflets acuminate at apex.
Leaflets entirely glabrous.
Leaflets 3.5-6 cm. wide.
Stamens numerous; fruit -6 cm. long.. .. ......... 2. C. glabrum.
Stamens fairly numerous; fruit 2-3.5 cm. long. . 5. C. microcarpum.
Leaflets 7-13 cm. wide.
Petiole g-10 cm. long; leaflets 14-17 em. long. . 10. C. Tessmannii.
Petiole 3.5-5 cm. long; leaflets up to 30 em. long. . 11. C. nuciferum.
Leaflets barbate beneath at junction of costa and lateral veins.
Leaflets long acuminate.
Leaflets entire or crenulate; pedicel 1 em. long. .. . 3. C. coccineum.
Leaflets distinctly dentate-serrate; pedicel 3 cm. long.
g. C. amygdaliferum.

Leaflets abruptly acuminate.

Leaflets serrite-dentate; stipels visible. .. ..o 8. C. barbinerve.
Leaflets crenulate; stipels inconspicuous. .. ... .o ... 1. C. gracile.
Leaflets pilose beneath along costa and lateral veins; petiale and raceme

pubescent. . ... e el Bog e 11 v ionenr -4 O costaricense.

1.eaflets obtuse or orbiculate at apex.
Leaflets obovate-cuncate, remotely dentate or crenate. .6, C. corfaceum.
Leaflets ovate, distinctly serrate-dentate. ... ... 7. C. intermedisum.
Leaflets pilose or tomentose above.
Leaflets acuminate at apex.
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Leaflets deeply dentate; calyx, petiole, and pedicel tomentose.
12. C. dentatum.
Leaflets crenate or crenate-dentate; petiole pilose. .. .. - 14. C. villosum.
Leaflets rounded at apex, rugose, densely tomentose.. .13 C. brasiliense.

1. Garyocar gracile Wittmack. Piguikrana (Amazon, Brazil). Small or
medium-sized to tall, slender tree of the non-inundated forest. Ducke (7)
distinguishes this trec from C. glabrum (Aubl.) Pers. in the smaller dimensions
throughout, itsinflorescence and shorter staminal filaments. The rose-colored,
very fragrant flowers are probably entomophilous, while those of C. glabrum
have no distinctive odor and are ornithophilous. Cataracts of Cupaty,
Colombian territory of the Caquetd, Panuré on the Rio Uaupés, estuary of
the Rio Jutahy, and Rio Negro, upper Brazilian Amazon.

2, Caryocar

glabrum (Aubl.) Persoon, PiouiArana, PIQUIARANA DA VAR-
ZEA, [‘s:;:r_t,\s.:,\sa DA TERRA FIRME (Amazon, Brazil); Cora, BAT'S sovart
(British Guiana); ALMENDRO DE BAJO (northeastern Peru). Tall tree, 60 to
I :]. ; oceasionally up to 150, feet in height, with full, spreading crown. Trunk
columnar, usu;_lll:.' straight, free of branches up to two-thirds the height and
d:rfnrre; ranging up to 44 inches, F r_a' globose-ovate, containing 1 or 2,
se ufam mu}rc, nuts with rdfl\]c kernel, E Il parts of state of Pard and
probably throughout the Amazon hyla wlands of Peruvian montafa in
flood-free forest; San Carlos, Mapiri region, Bolivia, at an altitude of 2800
feet; Colombia; and the regio f uyuni, uppe 17 i o
;?-L, S b ; and the re gions of the Cuyuni, upper Mazaruni, Demerara,
omeroon, and Waini Rivers, also at Potaro and Curita in the Guianas

3, " NGEAr COECINED - x - =M ( "“‘
.3 Caryocar coc ineum Pilger. AtmeNnpro (northeastern Peru), Tall tree,
from 70 to 100 feet . T el IE .

: _”.'] 7¢ to 100 feet I.n height; crown spreading; trunk erect, cylindrical, with
small buttresses, clear of branches for more than half the height and a
st NI R, i | PR, . X e B )
diameter of 3o inches. Flowering in September-October; kernel sweet 'm;i
I'd'h“('. Lower regions of Santiago, Huallaga, and Itaya Rivers, Pery

4. Caryocar costaricense Donn, Smith, Ajc CNA s e :
{Costa Rica). Tall tice chalbastsislsn ot A0, All, Ajiiio, CamaLLo-kup

] }:t tree characteristic of Diquis Valley

AICA. /
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', Provincia de Pun-

scarpum Ducke (=C
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Irvoe M At q i < T i
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iferum Mutis. Avy
-am: erum Mutis. ALMENDRO (Pe
CHJ q T & 2 glesthon
TH :J.'-.fal_ !:'A.\ (Colombia), Tall tree, 60 to gs feet in thm}‘ i iy M A
and straight, cylindrical trunk f A e i
ght, cylindrical trunk, from 39 to ¢a inches in ;i::m:t:l 5 FFH e
§ 1ameter, Forests of

g. Carvocar-amy

No. 42 TROPICAL WOODS 7

Mariquita, Santa Fé de Bogot#, and Florencia on the Cagquetd, Colombia.

1o. Caryocar Tessmannii Pilger. ALMENDRO (northeastern Peru). Tree 65
feet tall, with trunk clear of branches for about 53 feet, and a diameter 0!
approximately 16 inches. Santiago River, Peru,

11. Caryocar nuciferum L. SOUARL, Saouari, TATAYOUBA, SUWARROW,
Burrernut (Guianas). Tall erect tree, with columnar trunk, clear of branches
up to 8o feet. French Guiana; Demerara, British Guiana; and upper
Branco, Brazil. _ L

12, Caryocar dentatum Gleason. Proutkrana (Amazon, Brazil). Tree 65
feet in height and 2 feet in diameter. Near Calama, Madeira River region,

state of Amazonas, Brazil. _ . .

13. Caryacar brasiliense Cambessedes. Peguik-srava (Brazil). Spreading
tree 32 feet in height growing in sandy soil, in association w:t;h shrubs. Dry
plains of Nandurucay and Ipehu, at the foot and on the high plateau of
Sjerra de Maracayu, Paraguay; northern and western parts of the state of
Sio Paulo, also at Lagoa Santa, state of Minas Geraes, and state of Ceard,

Brazil.

14. Caryocar villosum (Aubl) Persoon (79). P1ouid, Plgpl'ﬁ-é‘ré, P}QU:J;-
rocua, Peoui, PeQuik (Amazon, Brazil). Tall tree, attaining a hf:lghl‘. of
150 feet, seldom more, and a diameter at the base, quoting P. Le Cointe, up
to 16 feet or more. The nuts, in size and appearance, resemble those of
C. glabrum and are armed with numerous stout processes, shorter and
firmer than those of the species mentioned. The kernel has a savory taste,
but is rarely eaten. Throughout the lower Brazilian _'Vaﬂc-y,_also in the
Guianas and the northern part of the state of Maranhio, Brazil.

Economic Importance of the Trees

The woods of Caryocaraceae in general are hard, tough and
durable, fairly easy to work, and darken but slightly upon
exposure. On account of their suitable qualities some of the
cimbers are of commercial importance and find ?phcanons
‘1 the localities of their growth for civil and naval construc-
tion and especially for purposes requiring strength and
durability.

The vgrnacular and trade names for the woods (3, 18, 19,
20) in the various countries are: Bokkenoot, Zee hout, Saou-
ary, Saourou, Soeari, Ningre notto (_Sun_na_m); ckea, Pekia,
Pequi, Pegui, Pequy, Chavarie, Chawari, Schwari, Saourari,
Bois Marie, Bois Mary, Bois de_Tatay:ouba or Tatajuba
(French Guiana); Sawarri, Souarl, Pekia, Butternut tree
(British Guiana); Soeri, Sauarie, Saoearae ({\rav:rak? 4 Sc_hao.u-
arouy, Sawarri, Pekea (Carib); Pekui, Pequié, quuné., Piquid-
été, Piquidrana, Piqui4rocha (Amazon, Brazil); Almendron
(Peru); Cheepo, Almendron (Colombia).
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As early as 1775 Aublet mentioned the use of the wood of
C. glabrum for making boats, dugout canoes, for bending,
sidebeams, planks, and shingles. Referring to the wood of
C. tomentosum Willd., Hohenkerk (72) writes: “From its
evident durability and toughness 1t might be valuable for
piling. The wood is little used but the roots make excellent
floors and futtocks for shipbuilding and can be had sufﬁciently
large to timber a vessel of large size. Excellent . . . for mill
Tll"!}[\L".:S and planks. Logs can be obtained up to 70 feet o
by 24 inches square.” Stone (20) also mentions the use of this
m.-:fut for flooring, wheels and timber for sugar and water
mills. Stone and Freeman (27) describe the wood as very
tm:lggh and cross grained, saws easily, takes nails fairly weli
and turns ntuuivr'.‘nr!‘\' easily but indifferently. Of the same"
wood from f'\urlm.'lm Pfeiffer (78) mentions that it is emPloyed
“II‘;'{]T;;::l:it,-dl‘:‘,;']‘}J'”l?:-'...:.ril.‘,l:ir,]r%‘ ‘“ sr‘;_u'es I‘ur‘bvarrcls.
described by L{Trllr\:Al-‘ _-." 3 ‘1_2“‘}‘_ e Bn“.Sh Guiana i_S-

) ), can be had in logs up to
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Notwithstanding their useful woods, the Caryocaraceae arc
better known commercially for the edible nuts furnished by
some of the species. These attracted the attention of the early
botanists who commented upon the economic value of the oil-
containing pulp (mesocarp) of the fruit and the sweet, almond-
like kernels. “One sees during the months of September and
October,” wrote Aublet, “dugout canoes Jaden with this fruit
(C. glabrum) arriving in Cayenne from Oyopoco. . . . The
fruit has a sweet pulp, with the consistency of butter, and a
thick kernel, agreeable to taste . .. and is sold in the
market places of Cayenne.” Lindley (75) also described the
“saouari or suwarrow nuts sold in shops as the most delicious
known and the oil extracted from them is not inferior to that
of the olive.”

Koster, in 1818, described the Piqui (dcantacaryx pinguis
Arruda) of Brazil as a medium-sized tree, furnishing a great
abundance of fruit about the size of an orange with an oily,
nutritious pulp. It forms a delicacy among the inhabitants
of Cear4 and Piauhy . . . and in times of drought and famine
it has been a great succour to the people.” Fonseca mentions
that the oil furnished by the fruit of C. villosum and C. bra-
siliense is employed for medicinal purposes and for illumina-
tion. In northeastern Brazil, especially in the states of Ceara
and Piauhy, according to the same authority, the thick oil
extracted from the pulp is used as a substitute for butter and
the pulp is edible when cooked in water.

Le Cointe computed that one Pekea tree is capable of pro-
ducing an average of 6ooo fruits; 250 fruits are required to
furnish one liter of oil from the pulp and 1600 nuts will yield
one liter of fat from the kernels. It is estimated that one tree
is capable of producing from 20 t0 30 liters of oil.

Description of the Woods of the Caryocaraceae

Of the § known species of Anthodiscus and 14 of Caryocar,
wood samples were available for study of % identified and 1
undetermined species. Most of these, with their respective
herbarium vouchers, are in the collections of Field Museum of
Natural History. Several wood and herbarium specimens, as
well as microscopic slides, were obtained from the Yale Uni-
versity School of Forestry, while herbarium sheets of all the
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known species of both genera were generously furnished by
the United States National Museum.

The number of wood specimens of the various species
amined is as follows: AnTHopiscus: 4. montanus (1); CAR
car: C. coccineum (1); C. dentatum (1); C. glabrum (6); C8
gracile (1); C. microcarpum (1); C. villosum (3); C. sp. (1). 'I- \

(GENERAL PROPERTIES

The heartwood of Caryocar varies from uniform oatmealj
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Gross ANATOMY

Woods diffuse-porous. Growth rings indistinct to visible or
readily distinguishable, owing to darker areas being free or
nearly free of parenchyma, or to certain parenchyma lines
being more regular and distinct than others; variation noted
in different species and in specimens of the same species.

Parenchyma fairly abundant to abundant. In Caryocar
distinguishable (with lens) on moistened cross section as
numerous, fine or very fine, sometimes scarcely discernible,
short, tangential lines extending between the rays and produc-
ing a hoary effect with the latter, also in definite, broken or
continuous, usually sinuous, concentric lines, occasionally
faintly visible to the naked eye; both conditions especially
prevalent in C. glabrum and C. villosum. In A. montanus,

paratracheal, faintly distinguishable with lens, extending in
ands between and often uniting the pores, but the network

arrangement, characteristic of Caryocar, is lacking. Paren-

chyma not distinct on longitudinal surfaces in either genus.

Pores barely visible in 4. montanus; mostly of medium size
and visible in Caryocar, occasionally rather large, readily
distinguishable but not conspicuous, appearing as open
pinholes. In most species open, in C. gracile and C. villosum
partly or entirely closed; solitary, or in radially disposed rows
of 2-5 cells, at times up to 8, infrequently in tangential or
diagonal pairs, occasionally in multiples of up to 6 cells, seldom
more; solitary pores oval, ovoid, irregularly round to round in
Caryocar, mostly elongate-ovoid in 4. montanus. Distribution
of pores or pore groups fairly uniform to uniform, not crowded;
both types equally well represented in most species of Caryo-
car; in A. montanus pores most frequently in radial rows of
2-3, occasionally 4, and less frequently solitary.

Vessel lines fine or moderately so, distinct and straight, or
appearing as prominent deep scratches (C. villosum); in
C. glabrum and C. villosum in alternate bands of long and
short lines (roey grain); in the sapwood slightly or distinetly
deeper in color than background, or in some specimens
grayish white, owing to de{msits; in the heartwood either
inconspicuous and of same color as the ground mass or slightly
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darker and readily visible. Lustrous tyloses frequent in some
specimens of C. glabrum, froth-like tyloses common in C.
villosum and C. gracile. Purplish, reddish, dark brown, or
almost black deposits characteristic of C. villosum, C. gracile,
and C. dentatum; white deposits of frequent occurrence in
several species of Caryocar and occasionally in A. montanus.

Rays fine to very fine, usually invisible on cross section
without lens, of lighter color than the ground mass, numer-
ous, L‘I]l'll\"“]}' and }mii':'n‘m'[}‘ or fairly un"{furl‘ll!_\' spaced (from
icl:f}nt][j‘lj,lﬂnf\h]nl: ,;:,“,.;“mb., I}?nrc*‘-\\'idt}] ;1});11‘{?, strflight or
812y siaoos and of times (in Caryocar) curving slightly at
point of contact with the pores or pore groups; low and in-
;:“:}I':.t;-il;:if-;;fgi;];];‘tdl:ll surface and mostly indistinct with lens

MinuTe ANATOMY 2

Phfee o : ;
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Intervascular pit-pairs minute in A. montanus, relatively
small in C. microcarpum to large and distinct in C. glabrum;
fairly numerous to numerous and crowded; arrangement
usually alternate, with tendency in some species to scalari-
form. Border outline where crowded (C. villosum) polygonal
(5-6-sided), where not crowded (C. glabrum) elongate-oval,
round or irregularly round, at times tending to be compressed
horizontally or obliquely. Apertures lenticular, narrowly oval
or slit-like, horizontal or slightly inclined obliquely, according
to the border outline; usually included, infrequently extended
and coalescing.

Vessel-ray pit-pairs either large, often crowded, irregularly
rounded, polygonal, or elongate to concavo-convex in out-
Jine, or else small to moderately small, simple or half-bordered,
oval or tangentially elongated, with tendency to scalariform
arrangement. Borders complete, visible only at one end, or
not discernible. Apertures vary according to the form of the
border outline; horizontal, slightly to sharply oblique, or
occasionally vertical, at other times small, ovoid to rounded.

Vessel-parenchyma pit-pairs resemble the small vessel-ray
pit-pairs; fairly numerous, clustered, oval, with lenticular or
oval, included apertures; at times in scalariform arrangement.

Tyloses sparsely to abundantly developed. Very abundant
and thick-walled in C. villosum; abundant and moderately

thick-walled in C. glabrum, C. gracile, and C. dentatum; thin-
walled in C. microcarpums; usually with fairly distinct, small to
medium-sized pits; color pale yellow to light brown. Gum
deposits abundant in C. villosum, C. coccineum, and C. micro-
carpum, but seldom present in A. montanus.

Wood fibers (on cross section) constitute one-half to three-
quarters the ground mass of the wood; triangular, oblongate or
polygonal in outline, and in some species distinctly com-
pressed tangentially, especially at the extremities of the pores
O pore groups; in most cases all forms occur uniformly through-
out; occasionally in definite radial arrangement, especially
between the closely-spaced rays and at the tangential ends of
the pores; walls thick (C. microcarpum) to extremely thick;
lumen minute, almost closed (C. glabrum); mucilaginous layers
common, especially in the last-named species. Sometimes
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fibers, slightly larger and thinner-walled than the rest, occur
in definite tangential bands 2-¢ rows wide which appear to

- - - ,
delimit seasonal growth rings.

Fiber pits usually confined to the radial walls; small, simple

2 - ; ) : ] i 3
to indistinctly bordered; apertures lenticular or slit-like and
wlls i ecnently : A
cells frequently more numerous than other fibers; of same
size or larger.

Septate \\‘r..u.:d_ﬁbcrs common in several species of Caryocar,
Ii'vut.mtr_ca_!u_cm in A. msr:r.:i?:.rf:: appear to be most abundant
in the vicinity of the rays. Septa fine; one, two, or occasionally
r.l_.;l\c_n e per fiber. Light to slightly dark brown deposits common.
'.th.II‘J}:-C}‘Lf’.ITL‘ 1hi_}lL'Jr;s also contain specks of gum, especially
abundant in C. villosum and C. coccineum.)

\ ‘4 o - | -+
_ l]sum.ui fibers (macerated material) very short, 1.0-2.2 mm
inlength; av. 1.86 mm.; diam. ¢—16y, av. 8 age 1 - -
at ends, occasionally termi istedul Su; taperinggraciiy
t ends, occasionally terminating abruptly; median portion at
times 5115_-11;]).' distended; tips often bent, sometimes serrated
infrequently bifurcated. 1
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aldilrd H Arencnymese ary 1 \
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g entire cells. Rhe poly.

ronal cryst f cale : . S

g rystals of calcium oxalate are of common rccl i 0]' ;
Jccurrence in

especially C. v7/)

. y C. villosum;

- A. montanus. Numerous pith flecks w e ObS_EWed
wood of A. montanus., " otservel S
; }{a}}‘s heterogeneous, Very numerous
}Istnbuted and rather uniformly s
requently from 2-g, fiber rows apart}-)
tangential width of solitary ’
s;]raaght or one or both rays cu
the pores or pore groups. Un

» 12-18 per mm., well
aced, from 1-g, most
e th times less than the
ik hpt]:nre groups apart;
g ghtly on contact with

ate and multiseriate rays

oblique, or at times rounded; outline indistinct. Pits to ray:
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(2 or 3, infrequently 4, cells wide) occur in all species, but their

relative frequency varies. Entirely uniseriate rays are 2 to 17,

seldom as high as 29, cells high; those with paired cells in part

range between g and 35 cells. Multiseriate rays are 13-49

cells high, in some instances up to 163 cells, while those verti-

cally fused may attain a maximum height of 200 cells; usually

with uniseriate margins, 1-10, at times up to 15, cells high.
Cells of the uniseriate portions squarish to upright; those of
the multiseriate distinctly procumbent. Gum deposits, con-

centrated along the radial end walls or filling the entire cells,
present in several species. Rhombohedral crystals of calcium

oxalate occasionally visible in C. gracile and C. glabrum.
Conclusions

The foregoing descriptions of the general properties and the
gross and minute anatomy of the woods under consideration
indicate a unified group. In comparing the gross features and
the secondary xylem of Anthodiscus and Caryocar, however,
certain differences appear sufficiently well marked to separate
the genera. These may be summarized as follows:

Caryocar Antbodiscus

Color generally light. Color dark.

Texture medium to coarse. Texture rather fine.

Grain interwoven, Grain straight.

Growth rings usually distinet. Growth rings indistinct.

Pores numerous, some rather large. Pores fewer and smaller.
Parenchyma in fine network withrays. Parenchyma distinctly paratracheal.
Pith flecks apparently absent. Pith flecks common.

Inter-vasc. pit-pairs comp. large. Ditto comparatively small.
Crystals common, Crystals rare.

Tyloses usually abundant. Tyloses few or absent.

Gum deposits abundant. Gum deposits scarce.
Septate fibers common. Septate fibers few or absent.

Since, as already stated, there were no woods available for
some of the species enumerated in this report, one can not be
sure that the entire range of variability existing within the two

nera has been determined. Nevertheless, particularly in
view of the fact that the Caryocaraceae comprise a small
endemic group, it is believed that the material is ample to
establish the similarities of the woods and to indicate their
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i
principal differences. From the evidence thus derived it}
appears that the organization of the family into two genera;
Anthodiscus and Caryocar, recognized by Wittmack, Szyszylo-"
_Hutchinson, and other systematic botanists, is

16

wicz, Pilger

basically sound. Y
Summary !
I'he Caryocaraceae are medium-sized to tall trees, SE]dOlﬁlt
shrubs, indigenous to the lowland and upland forests of
northern South America and adjacent Central America. Twol
genera are recognized, Anthodiscus with five species and Caryoss

_:.!_' l..,_.._i.;il.t n. 'I'h_w principal morphological characters!
guishing the genera are the alternate leaves, long raceme,
indistinctiy lobed -:.'t!}, x, and spir;l“_\' twisted radicle of zfm‘bd-"r.' {
st to the opposite leaves, short raceme, diss
vX, and :crr'al.i.gr_l]t, thick radicle of Caryocar.
.",.;L!}.-‘Ii:-m’!t? of trade in S(que countries as the
1n oil and the nuts are edible. The woods i
L and durable and are especially useful for
strength and resistance to dafnpness.
t resemblance of the woods are: The
f the pores, which are solitary or in
Il multiples; the vessel members have
153 1‘}'-.@- s.ma]_! intervascular pit-pairs are
ately, though with a tendency to scalariforms
.' t}:u:k-wa]lcd; and the ;-avs are hetex‘O:'
e e sely and evenly spaced. ‘
tila woods of one genus i
J'; from those (){‘1‘Lth:%i)lltl}115 are., }lf)wever, rea.dﬂ_._'
Tt : other. The Caryocar w :
gt in color, of medium to coarse texture. aRANE
‘T'I't.‘g_ular grain, in contrast with the
rrt:imim-’ af]d straight grain of Anthodiscus
n:ES[,\m visible in several species of
Parenchyma ts et :nfi‘im }11n A. montanus. Paratracheal
indistinct in Caryocar, ‘i{:u;z:t , gucmscope i gl
pz‘ircncl'nykms st::. bers, crystals of calcium
: ands, froth-like, or lustrous

deposits of
8 gum are frequ : i
A. montanys. quent in Caryocar, sparse

: VEn, roey or i
.JL-.}\:_-: brown I'im‘-’
montanus, Growt h

“aryocar, indistinct

rn:;':[:!.tc in ?hc
t)'lu'st_‘f:i, and
or absent in
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NOTES ON THE ITAUBA TREES:
THE AMAZONIAN SPECIES OF THE GENUS
SILVIA ALLEM.

By AvorLrHO DUCKE

Yardim Botanico do Rio de Janeiro

Ih::;ulut my last botanical trips in Amazonia, I attempted to'I“.
assemble hyrluu-émz: and wood samples of the Itatiba trees for
I pre |_'|¢_'L:TL'LE‘ ;{.!'1'\ 1sion of the S}UL'L‘EL‘S of ThiS well deﬁned ,ﬂ.-l'ld'?
economically important genus. Unfortunately, I did not find'in®
these voyages more than two species in floriferous stage; most
ies of this genus are, howeve i -

: , however, represented in the
1 I.'}U‘.‘:‘.Il]t.‘{'i_‘ and this circumstance .
tial revision of their classification.
ned can be grouped, on the basis of

¢ anther cells, which open from the apex

: .1 8. ftauba,

ite, conglutinate, or coherent.
2. §. decurrens ¥ {01

i currens and 3. 5. anacardioides.

pex ol the anther cells, which open from the

i reseee s i 2. O pavalitm
connate, conglutinate, or coherent, ]

2. Synandra, 5. S. Jm}mm}:m, and 6. S D‘“*“"
S necessary to state
navy appeared i .
¢ appeared in the botanical lite
CEnce 25 :
of the anther cells, This is t

(o) S O ha ¢ 7
/, - fauba and for the drawing of
cones Plantarum :

| think it is

expressly that some errors
rature regarding the dehis-
he case for Mez’s diagnosis
S. anacardioides in Hooker's

1. SILVIA 1TAUBA (Me:
cotype of whie y USS“:} Mez.——S_ /
o afw Chz:-:.li}f lfhaw: examined (Ule 605;; J’;zéba Mgz.;fa
' er Irom the present species, . Ra:dn?xt" ll\/lcr
. 9, onii Mez
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alsois nothing but a form of this species, which is disseminated

from Guiana through western Paré and eastern Amazonas to
northwestern Matto Grosso. 1 have examined a cotype of
S. Rondonii (Kuhlmann, Comm. Rondon 1976), which
differs from the common §. itauba only by its more elongate-
obovate leaves and by its less distinctly pubescent inflores-
cences and flowers. Moreover, the filaments of the stamens of
the . Rondonii cotype are only a little less hairy than those of
typical . itauba (Spruce 818, determ. Mez). Some specimens
collected in the Middle Tapajoz (Herb. Jard. Bot. Rio, 17537)
are intermediate between the two.

The androecium of all the Si/via species generally is shorter
than the perianth at the early phases of anthesis, but after-
wards, toward the final stages, it becomes longer. This charac-
ter, pointed out by Mez, is thus worthless. The opercula of the
anther cells are inserted near the cell’s base in the abundant
material of this species that I have examined (including
number 818 of Spruce, determined by Mez); this operculum
opens from the apex to the base, just as in 8. anacardioides.
The description of the anther dehiscence of §. itauba in
Mez's Monograph is, therefore, erroneous. The dehiscence of
anthers of S. polyantba (synonym of 8. itauba) is, however,
correctly described by the same author.

This species furnishes most of the Itatba wood, the most
useful timber of the Lower Amazon, especially for nayal
construction; its color is a dingy yellow, becoming grayish
with time.

». Silvia decurrens Ducke, sp. nov.—A specie proxime
affini 8. itauba differt foliis ramorum fertilium usque ad 250
mm. longis et ad 75 mm. latis elongato-obovatis basi longe
cuneatis et sensim in petiolum ad 1§ mm. longum decurrenti-
attenuatis, inflorescentiis aliquanto strictioribus et robustiori-
bus, floribus crassioribus, staminibus densius pilosis, fila-
mentis in tubum connatis vel arcte cohaerentibus. Arbor
magna ligno optimo in vivo lacte flavo, floribus viridibus,
antherarum valvulis juxta basin locellis affixis, ab apice ad
basin dehiscentibus.—BraziL: Habitat in silva non inundabili
super ostium fluminis Curicuriary (affluentis Rio Negro
superioris, Civ. Amazonas), 19-11-1929, leg. A. Ducke (cum
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ligno n. 5§ [Yale n. 20999]), H. J. B. R. n. 23669. “Itatiba™

§
appellatur,

This new species 1s remarkable for the form of its leaves)
The insertion of the anther (.lpc"!'Cl!Iﬂ is the same as in &,

ba and 8. anacardivides, i.e., at the basal side.

. SiLvia anacarpioipes (Spruce ex Meissn.) Mez.—I19
have not seen this plant, which seems to have been collected
ly once, but I have examined some flowers of the type,
stained through the kindness of Dr. N. Y. Sandwith at Kews
he insertion of the opercula of the anthers corresponds i
wese flowers to the drawing in Mez’s Monograph (t. III,‘,‘-.

L his species
less connate or closels herent 1+
nnate or closely coherent, with the aspect of a tubes
by the very different form of the leavess
Y. synandra by the form of the i Areere .
5 by the form of the inflorescences and by the
1 reion ot the a trhar YIE Tn fi
f the anthe opercula. Unfortunately,
5 1S Unknown.
. Mez.—This

an

upiand (8]

trom . decuryen:

ts around Man4os, where
" growth of Pensador by
ree, Herb. Jard. Bot. Rio,

'-,'".";'!'] 'n rest ne

. . 22064 s TaTe
- N. 23964, wood sample §
T ple n. 114 [Yale n:

i has the vernacular name

| II
ne | &8 recemhl -
Fa i 0y aves resemble those of S, gy ‘dioi
rm of the inflorescence is diff 1acardioides, but the
. L= - 15 difrerent ; ~
.h‘- base to T}'I'\' apex, ”1{1 thL anthcr Ceu's Open

where -- .
» dI'¢ connate i "h“t' Tht:’ are ll’]SL’TtEd- 'rhe ﬁla-
ments are connate or narrowly cohere
acararodes and 8. decurrens.

$. SILVIA SuBC
Yia SUBCORDATA DUL‘I{" .
SYnandra only by ite € 1930.—Differs from &
S f”Ih ;m(% or less cordate leaf base and the
o .;?_1: t.!r inflorescences. The stamens are like
PR | Tenara, but not Jike : :
Lated 1n my diap 18 nf -0 ¢ those of 8. itaub,
coherent flamans s OF 8. subcordatq ; U
ut iaments, and t] in 1930); the}' have

gserted ar +h 1€ operc »
4 at the apex of the cell Percula of the anthers are in-

nt, exactly as in §.

1ger and more «

+h F .
LNOSe ol S

2. 39) and not to that of Hooker’s Zcones Plantarum (£, 125)s8
these opercula open from the apex to the base of the celll™
Shis 1S .=.|~.:zr1:ui:\lh-:_--;t from the common 8. ftauba by_."-
the form of 1ts leaves and by the stamens, which are more or %

species is known at pres-

ortheast of Flores (a rather
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6. Stivia Ducker A. Sampaio, 1928 = Miscantheca Duckei
A. Sampaio, 1917.—A little tree from the lower and dry forests
of upland campos regions in the lower Amazon (Jutahy de
Almeirim, Montealegre, Santarem) and in the upper Rio
Branco and its neighbor Rupununi (British Guiana). The
Amazonian vernacular name is Itatiba (Itadba Amarella or

Itatiba Abacate). The yellowish brown wood is good, but less

esteemed than that of §. #auba. The species is rather variable,
but does not resemble that of any other Amazonian species.
The filaments of its stamens are connate or coherent; the
anthers have the operculum inserted at the basal side of the
cell.
7. Sivia NavaLium Fr, Allem.—The stamens of the sheets
I examined correspond petfectly to the description in Mez’s
Monograph (filaments free, opercula of anthers inserted near
the apex of the cell, which opens from the base to the apex).
This species does not grow in Amazonia, but in the subtropical
mountain forests of the State of Rio de Janeiro, where it
furnishes the Tapinhoan, a durable but less useful wood.

NOTE ON GOETHALSIA (TILIACEAE)

In Tropical Woods 40: 18, 1 stated that the stem structure
of Goethalsia indicated a close relationship to the Tiliaceae,
but not to the Flacourtiaceae. Through the courtesy of United
Fruit Company, flowers, fruits, and wood of G. meiantha
(D. Sm.) Burret were obtained in Chiriqui, Panama. Mr.
Alexander Lawrance, Bogotd, Colombia, collected fruiting
specimens and wood from the same tree (No. 494) that pro-
duced the flowering material used as the basis for Gleason’s
proposed transfer of the genus. Two eminent botanists, who
studied this new material, have written me as follows:

I received the fructiferous samples of Goetbalsia, This genus, like Mollia,
Luehea, etc., is certainly of greater affinity to the true Tiliaceae than to

Flacourtiaceae or Bixa, etc.—AporLrno Ducke.
1 am now convinced that the genus belongs to the Tiliaceae and not to the

Flacourtitceac.—ALFRED REHDER.

For Burret’s opinion, sce p. 40, infra.—S. J. R.
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NEW TREES AND SHRUBS FROM PANAMA, . i
COLOMBIA, AND ECUADOR glabris; folia subcoriacea breviter petiolata mediocria,
W - petiolo crasso 4-6 mm. longo; lamina oblonga vel elliptico-
By PauL C. STANDLEY oblonga g-11 cm. longa 3-4.5 cm. lata abrupte cuspidato-
acuminata, acumine angusto attenuato obtuso, basi acuta vel
subobtusa, supra in sicco viridis lucida, costa nervisque non
elevatis, glabra, subtus fere concolor brunnescens glabra,
costa crassiuscula elevata, nervis lateralibus utroque latere
circa 7 angulo lato adscendentibus arcuatis tenuibus irregu-
Jaribus prope marginem arcuato-conjunctis, venulis prom-
inulis arcte reticulatis; inflorescentia terminalis thyrsi}:rmi-
paniculata laxiuscule multiflora sessilis 4 cm. longa, ramis
sparse minute pilosulis, pedicellis crassiusculis glabris usque
ad 8 mm. longis; hypanthium clavato-tubulosum 7-8 mm.
longum glabrum basi attenuatum; sepala valde imbricata
orbicularia 3 mm. longa ciliolata et prope apicem sparse
tomentulosa intus dense sericea reflexa, fauce hypanthii dense
villosa; stamina circa 15.—Payama: San Blas District, April
1933, G. Proctor Cooper 279 (Yale No. 24041; Herb. Field
Mus. No. 686350, type).

“Bark mottled; leaves deep green. Flowers white, the buds
pale green.” In the two or three other species of Couepia
known from Central America the leaves are white-tomentose
on the lower surface.

Tovomita stenantha, sp. nov.—Arbuscula omnino glabra,
ramulis gracilibus teretibus fusco-olivaceis striatis, internodiis
brevibus vel elongatis; folia parva petiolata papyracea, petiolo
1-1.5 cm. longo gracili; lamina oblongo-elliptica vel lanceo-
lato-oblonga 6-8.5 cm. longa 2.5-3.8 cm. lata abrupte caudato-
acuminata, acumine angusto attenuato 1 cm. longo, basi
acuta et paullo decurrens, supra in sicco olivacea, costa
nervisque non elevatis, subtus fere concolor, costa gracili
elevata, nervis lateralibus utroque latere circa g tenerrimis
prominulis angulo latiusculo adscendentibus in marginem
desinentibus, venulis obscuris laxiuscule reticulatis; inflores-
centia terminalis cymosa laxe multiflora sessilis circa 3 cm.
longa, ramis gracilibus divaricatis, pedicellis rectis 3-5 mm.
longis, bracteis triangulari-ovatis adpressis deciduis acumi-
natis 1 mm. longis; alabastra oblongo-linearia obtusa 8 mm,
longa fere 2 mm. crassa; sepala 2 lineari-oblonga valvata

Field Museum of Natural History

Panama

Most of the plants collected by Mr. G. Proctor Cooper
ring & recent botanical exploration of Caribbean shores
red at the New York Botanical Garden, but the
e d }-m !\::'.'i-'\\' as new were submitted to the writer by

rofessor Record, specimens of their woods having been ob-
tained especially for the collections of Yale School ofForcstr‘y-"-
Ilhrs;'-\ is no doubt that the San Blas coast of Panama whiéj;{:
I1I of distrust Imhiln’rc;i toward strangers by thei:,'lhabit..
:“ r(..' Iu‘.‘-r'h_-‘:\?:!'u red }1\.' b :rzmis_ts_. will yield many other

- €CS ol interest when 1t is py »ssible to make a systematié’-

SUrvey ol 1ts torests.
Guatteria lucens,

'_-'T‘i".-:::n»\,r—- -\_.—:‘:'m.— usque ad g-metralis,
 ferctibus fuscis primo sparse-adpressod
ata L11‘ Ikkur“,i .—]-112?’]‘”:]5; t?]ia HICdiOCria.
danguste r-hll.-:.']-f:i .| ..._.1.{:'1-15?“ © 577 i longo' -
i e cm. longa 4—4.5 cm.
ol asi .xulh_uura crasse papyracea
e estam ntrdum brevite il
5"-1-".:.";-.iii\‘-.l;: ‘:.._.1“.”nuis.; fere concol_or, costa
nargine arcuato. Ireatlaabis brevibus fm

e conjuncti : .
reticulatis; flores virid rjunctis, venulis prominu-
o T INdescentes axillares solitarii,
A S glabrato; sepala deltoidecovatal
ot =3 USa patentr 3
ericea; petala subae J'],’Lnna extus densiuscule ochraceo-
]1:trn-r'l a ,'],‘1 & ]O“I3 mm. Ionga (JblOn d 'Vel r
e (V'h;l‘(‘ip '€ rotundata carnosa extys raegse ti
: :.nmcncc;l Intus minute puberu}l)a vel rf;:;
5 A
ehsissime conferta aurantiaca,—

; \: San Blas Dicer: ‘
J‘} :!:C -\‘I(i 240 'ﬁ‘ ey !Srrl(_:ta APFII 191
Couepia qp-;tt; lerb. Fielg Mus.)i’\‘:‘é.%g?”“” Caoper 280
mensis, sp, noy.— Arb0r34;78, tgrlpfg;trali
B 5,

trunco ac
- ramulis fusco»ferrugineis striatis

2.6 mm. lon

spathulata.o
Versus |
orlal
glabra; stam;

SLAIMING Numeroe
lJ-"\f\'}\MI.\ Cros

39-40 em, diam
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sessilis obovoideo-globosus § mm. longus glaber, seminibus
nigris lucidissimis 4 mm. longis laevibus.—CoLomBsia:
Canacoima, 100-200 m., in 1934, Armando Dugand 676
(Yale No. 28497; Herb. Field Mus. No. 744882, type). Santa
‘Rosa near Barranquilla, in 1932 and 1934, Dugand 219 (Yale
‘No. 22508), 414. La Playa, sandy soil, open country, in 1933,
Dugand 462.

Vernacular name Matijén. “A small tree of §-6 meters,
‘with smooth, gray or olive-gray bark. The fruits are small and
reddish. The tree is more frequent in the type region than
‘anywhere else. The bark, when chewed, is said to deaden
‘sensation in the tongue.”

- Apparently a well-marked species, noteworthy for the large
‘coarse crenations of the leaflets.

Guettarda Eliadis, sp. nov.—Frutex 3-4-metralis ramo-
sissimus, ramis teretibus fusco-brunneis lenticellis parvis
pallidis conspersis, novellis dense hirtellis; stipulae deciduae
6 mm. longae anguste oblongo-triangulares extus dense seri-
ceae; folia petiolata crasse membranacea, petiolo 4-16 mm.
longo hirtello; lamina late elliptico-obovata §-10.5 cm. longa
3-7 cm. lata apice late rotundata vel subtruncata et minute
apiculata, rare obtusa, basin versus paullo angustata, basi
ipsa rotundata vel obtusa, interdum cordata, supra in sicco
viridis, sparsissime minute adpresso-pilosula, ad nervos den-
sius pilosula, subtus pallidior, undique dense flaventi-sericea,
costa gracili elevata, nervis lateralibus utroque latere circa 10
angulo semirecto adscendentibus tenerrimis fere rectis, venu-
lis prominulis laxe reticulatis; cymae parvae pauciflorae
capituliformes 5—9 mm. longe pedunculatae, ﬁoriEus sessili-
bus, bracteis lineari-subulatis 2 mm. longis; drupa subglobosa

vel ellipsoidea 5-6 mm. longa apice rotundata 4-locularis
dense minute tomentulosa.—Covomnia: Megua, August 1933,
Brother Elias 1072 (Herb. Field Mus. No. 680g40, type);
July 1934, Brother Elias 1252.

Somewhat similar to G. parviflora Vahl, which has ordi-
narily much smaller and acute leaves. Vernacular names Hue-
sito and (?) Aceituno. Described by the collector as a densely
branched shrub with short gray trunk, rugose bark, and
divaricate branches; fruit finely velvety and red.

24
obtusa; petala 4 lineari-oblonga obtusa 6 mm. longa, basi
cohaerentia et tubum 2 mm. longum formantia; stami
numerasa petalis breviora, filamentis filiformibus liber
theris minutis didymo-globosis.—Panama: San Blas Dj
rict, April 1933. G. Proctor Cooper 255 (Yale No. 240343
Herb. Field Mus. No. 686340, type). G

Well marked by the small and extremely narrow flowers

CoLomMBIA
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what suggestive of the West Indian Brosimum Alicastrum
Swartz, to which, undoubtedly, this tree of Ecuador is
related.
. Pseudolmedia Eggersii, sp. nov.—Arbor, ramulis gracili-
bus brunnescentibus tortuosis, novellis sparse sericeis mox
abratis; stipulae caducae lineari-lanceolatae 10-15§ mm.
ae anguste attenuatae extus dense sericeae intus glabrae;
a brevissime petiolata subcoriacea, petiolo 3-§ mm. longo
riceo vel glabrato; lamina oblonga vel oblongo-elliptica
—15 cm. longa 4-6.5 cm. lata abrupte caudato-acuminata,
mine angusto attenuato obtuso, Easi valde inaequilatera
ste rotundata, utrinque glabra vel in statu juvenili subtus
sparse sericea, supra lucida costa elevata, nervis venulisque
prominentibus, subtus brunnescens, costa gracili elevata,

nervis lateralibus utroque latere circa 15 angulo fere recto

divergentibus leviter arcuatis tenuibus prope marginem
arcuato-conjunctis, venulis prominulis laxe reticulatis; in-
forescentiae axillares solitariae arcte sessiles, bracteis arcte
imbricatis brunnescentibus extus sparse minutissime sericeis

" 2-4 mm. longis exterioribus quam interioribus multo breviori-

bus late ovatis vel subrotundatis obtusis vel acutiusculis;
drupa clavato-oblonga 11-13 mm. longa supra § mm. crassa
sparse sericea vel glabrata apice apicata, stylo exserto fere
3 mm. longo, ramis circa 2 mm. longis gracilibus.—EcuApoR:
El Recreo, May 4, 1897, H. F. 4. Eggers 15746 (Herb. Field
Mus. No. 669970, type). El Recreo, December 16, 1895,
Eggers without number.

Vernacular name Guién. Described by the collector as a
tall erect tree with white wood used for inside construction.

Siparuna Rimbachii, sp. nov.—Dioica. Arbor 8-metralis,
ramulis crassis dense pilis stellatis mollibus sordido-fulvis
pilosis; folia inter maxima petiolata firme papyracea, petiolo
crasso 2—4.5 cm. longo dense stellato-tomentoso; lamina late
obovato-elliptica 14-30 cm. longa 10-18 cm. lata apice
rotundata grcviter vel brevissime acutata, basin versus
paullo angustata, basi ipsa plus minusve obliqua et subacuta
ad oblique rotundata, in toto margine arcte den ticulis obtusis
duplici-dentata, supra in sicco obscure viridis primo dense
stellato-hirtella serius glabrata, nervis ut venulis profunde
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margine crebre argute duplici-serrata;
orescentiae cymosae dense multiflorae pedunculatae
jolis aequilongae vel breviores, floribus dense aggregatis
silibus vel ad 2 mm. longe pedicellatis, ramis dense stellato-
tellis; receptaculum floris masculi hemisphericum 2.5 mm.
m basi rotundatum dense stellato-hirtellum echinula-
, velo convexo, ore vix aperto; sepala § triangularia acuta
tentia 1.5 mm. longa intus glabra; stamina 6 subexserta,
imentis complanatis carnosis—Ecuapor: Balsapampa,
1600 m., September 14, 1934, 4. Rimback 207 (Herb. Field
Mlus. No. 740306, type).
relative of S. echinata (H.B.K.) A. DC., of Colombia, a
t with much narrower leaves and fewer lateral nerves.
Siparuna fuchsiifolia, sp. nov.—Dioica. Frutex altus fere
ber, ramulis gracilibus teretibus fusco-brunneis, novellis
. paucis minutis stellatis adpressis conspersis, cito gla-
atis; folia opposita petiolata rigido-membranacea, petiolo
10-15 mm. longo stellato-pilosulo vel glabrato; lamina anguste
elliptico-oblonga medio latissima 8-13 cm. longa 2.5-5 cm.
lata subabrupte breviter acuminata, acumine attenuato-
acuto, basi acuta aut subobtusa et interdum inaequilatera,
supra basin argute minute serrata vel interdum subintegra,
marginibus saepe subrevolutis, supra in sicco cinereo-viridis,
glabra, costa ut nervis prominulis sed plus minusve interdum
profunde impressis, pagina plus minusve bullata, subtus
paullo pallidior, sparsissime minute adpresse stellato-pu berula
vel fere omnino glabra, costa prominente, nervis lateralibus
utroque latere circa 12 prominentibus arcuatis; inflorescentiae
masculae axillares umbelliformes fasciculatae petiolo paullo
longiores pilis paucis minutis adpressis stellatis pallidis con-
spersae graciliter 1-2 cm. longe pedunculatae circa 3-4-florae,
pedicellis ad 4 mm. longis; flores 3-4 mm. latae fere glabrae,
receptaculo late turbinato 2 mm. longo basi acuto, sepalis
subnullis, velo late convexo, ore vix aperto, stylo breviter
exserto—FEcuapor: Western cordillera, Valley of Pallatanga,
1400 m., in forest, 4. Rimbach 39 (Yale No. 20732; Herb.
Field Mus. No. 688844, type).

Vernacular name Guayusa. The collector’s notes are as
follows: “A large shrub with greenish flowers. Fruit reddish

parallelis prominulis,
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inside and outside. Leaves and fruit strongly and agreez
aromatic. Infusion of leaves used as a tea, a remedy for
in the stomach and for sterility in women.” The
eworthy for the very scant pubescence, the leavesH
r parts appearing glabrous to the naked eye; also for
._r.g;u.'i.:d,c.-_:_\',": ‘,;1:11r'L'_~'.kCLi nerves Of the upper leaf S‘Ul‘f
- mature fruit, as illustrated in a drawing b)‘ the CO"CC
1s subglobose and about 1 cm. in diameter., A
Machaerium Millei, sp. nov.—Arbor t‘rondosa- ut vids :
wlis brunnescentibus striatis rimosis, 1o\
g .'.'ntl'l'\-\it'Y'uf.]]?'.iﬁ brunnescentibus pilosis s
nodils l_\‘ ..'l-'i'uu.»'; folia mediocria petiolata
chi gracili dense pilis mollibus patentibus
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versus paullo angustata, basi ipsa obtusa, supra in sicco
venti-viridis primo dense sericea mox glabrata, nervis
ulisque prominulis arcte reticulatis, subtus fere concolor
mo dense serius sparse sericea, costa gracili elevata, nervis
enulisque obscuris; flores virides umbellati, umbellis axil-
aribus 1-3.5 cm. longe pedunculatis dense multifloris, pe-
culo crassiusculo sparse strigoso, pedicellis 2-3 mm.
s sericeis; perianthii tubus floris masculi 3-4 mm. longus
nicus extus dense sericeus, lobis late ovatis acutis v
iter acuminatis 2.5 mm. longis; stamina inaequaliter
ta, antheris superiorum breviter exsertis,—ECUADOR:
tern cordillera, alt. 2600 m., September 1934, 4. Rimbach
(Yale No. 28644; type in Herb. Field Mus.).

! terna 2 mm. longe petic . = :
ovato-oble eiom. I i:,f,;,:*[ };:”S}:ﬂ'llizllaii;glso:g;_ n habit of inflorescence similar to D. macrophylla (H.B.K.)
obt VE Indatum i‘:it:-l_h:;‘:n;mst:ita basi late roturt':” l’i- w.hwh’ however, hit larg_er et S et
‘ : 11 L { J1 aillip ) hweilera Rimbachii, sp. nov.—Ramuli ut videtur
- ";}.‘.s_.‘.nimra densius se es glabri; folia magna brevissime petiolata glabra
tibus prommiis \;;‘“‘;i‘;‘!_ﬁ_t‘f‘ls lateralik oriacea, petiolo crassiusculo circa 1 cm. longo; lamina
s o \Ik_prumll.lu[ls.l ang teqplongaa:y—g&cm.longa 7-9-5 cm. lata abrupte brev-
' vel brevissime pedicellati spicat jter acuminata, acumine 1-2 cm. longo triangulari-acuminato
i (Q’ii]b\ ;I;txe multifloris usque ai hpmo vel s?bobmso, basi sz{brotundata v!s:l gubaguta et
0 gy reviter IJruﬂncsccnti-pil gbruptebrev:tcr decurrens, subintegra, supra in SIicco cinereo-
gt -‘-1-_wn;'.:'m, parte seminifera 8 viridis lucida, costa nervisque prominentibus sed subim-
g _. Jdt:u;um _apicc late rotund mersis, venulis prclmunulhg arcte reticiulatis,‘costa subtus
ngo glaberrimo.—Fy i Pﬂp:fc gracillimo 10-¥ f'romlpentc, n;xslatf:ral us utroque latere circa 22 angulo
9 George Raie 23400 (Hotk. ortovelo, October 191 ato divergentibus leviter arcuatis prope marginem arcuato-
: In; resione sra. g i Field Mus. No, 6360 conjunctis; fructus breviter crasse pedunculatus; pyxidium
Luis Mille 8¢ "opica prope Guayaquil, January 19 depressum orbiculare 10 cm. altum 20 ¢cm. latum; hypanthium
Ver ' circa § cm. altum latissime turbinatum, zona supracalycari

3 cm. alta oblique divergente vel suberecta, operculo convexo
conspicue umbonato circa 4 cm, alto; semina circa 8 brunnea
6 cm. longa § cm. lata—Ecuapor: Foot of western cordillera,
in moist forest, in 1931, 4. Rimbach 47 (Yale No. 20740;
Herb. Field Mus. Nos. 677029 and 677045, type).
Vernacular name Pifiuela. Dr. Rimbach’s notes are as
follows: “A tree 15 m. high, the trunk 15 cm. thick, with
light gray, smooth, slightly warty bark. Without buttresses.
Wood whitish, without visible heart. Flowers not seen. Fruit
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s .
‘.,., the old wood, 10 ¢cm. long, 20 cm. b‘road, gray-bro =r 'EE- 21
RN hat rough. Pericarp leathery. About 8 seeds, 6 cm._l _ : 4 g2
¢ e, broad, With fleshy, yellowish w}jl‘tt‘ aril on the E
) : I\\\ od used for L'[\US'.."UC””n-,: I hC largc and '\ H;HEL -
trow leaves are distinctive. The fruit (represented i :;“5' 3
oy comewhat resembles that of Eschwesiers angu : o ':F‘A‘ﬁ"*' M
- , rt. of Brazil, but has a much more })rﬂminent sup ;;E - : ;: H“'
I 0 Y q 2 'v 1E~ 1
;-._l-'il.ﬂ glabra, sp. nov. ]-"rurcx_ .q.-_tm':tralis“ pr 1 ' : ‘, - ;|
y glaber, ramulis crassiusculis, internodiis bre T
: folia petiolata inaequalia crasse papyr @8
- culo ¢ mm. longo; lamina lanccol_
vel anguste elliptico-oblonga 4.5-12.5 ‘crli l
ita longlacuminata, acumine angusto attem ]
ninata, integra, in sicco brunnescens
. : prominente, nervis |ates : H
rea - adscendentibus are t283ed
lati ellis recurvis filiform '
c itus 4 mm. longus
] -oblongis obtusis ¥
escens intus rubro picta 12
g --'.'~..'u:t;_:r;'_rriangularibus 6 mn
2 igae =u'-'.n'_',n;;u: rimis longitudina.ﬁ
: > globosus 8 mm. diam. aurantiacus)
=CUADOR: Western cordillera above Balsapampa, 2600
Sepy 4 1934, 4. Rimback 23 (Yale No. 286533 He
g '0- 753597, type).—CoLomsia: Westerh Andes
! :):..-\ 3100 m., Lehmann 8510, S
I“n}'cflmlr:;t R:mbachii, sp. nov.—Arbuscula, ramulis

rults vel fere glabris; stipulae cadu
rbiculares 1 om. longae extus mint
, apice ‘:J.ri!'.l'l".-;i.!(u-: ffJ“ii inter maxima brc"i_
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puberyla vel neryis (rr;:"'i(lsl:t.‘l-\‘ ﬂfm .COHC(J!UF, minutissk i
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minute pallido-puncticulata, costa gracili elevata, nervis
Jateralibus utroque latere circa 23 prominentibus angulo lato
adscendentibus leviter arcuatis, venulis inconspicuis laxe
culatis; inflorescentia terminalis pedunculata 8 cm. longa
>m. longe pedunculata, basi radiatim ramosa, flores sessili-
in capitula subglobosa dense multiflora 1-1.§ cm. diam.
ositis, capitulis paucis ramos terminantibus, ramis
ibus usque ad 3 cm. longis minutissime puberulis vel
ratis, bracteis caducis; hypanthium glabratum 2 mm.
m basi rotundatum, calyce 2 mm. longo glabro obsolete
e remote denticulato vel subintegro; corolla alba extus
utissime puberula 6~7 mm. longa (et ultra?), tubo crasso
ce villoso, lobis § oblongis acutiusculis tubo brevioribus;
erae subexsertae.—FEcuapor: Western cordillera, valley
Rio Chimbo, 800 m., October 1932, 4. Rimbach 112 (Yale
. 22814; Herb. Field Mus. No. 666798, type).
| A small tree in shade of forest. Bark rather smooth, brown.
Leaves stiff.” A species of the subgenus Mapouria, distin-
guished by the large and handsome leaves, and the openly
branched inflorescence, composed of about 7 large heads of
flowers.

EXPLANATION OF PLATES I AND II

Photomicrographs of the secondary xylem of an old stem of
Microcachrys tetragona (Hook.) Hook. f. (Yale No. 27045), to
accompany article on next page.

No. 1. Cross section, showing
X 10§.

No. 2. Tangential section, showing low, uniseriate rays,
with resin plates opposite some of them. X 105.

No. 3. Radial section through § growth layers, showing 3
rays and the type of pitting in the tracheids. X 105.

No. 4. Detail of No. 3, greatly enlarged, showing types of
pitting between tracheids and between tracheids and ray cells.
X 840.

parts of 13 growth rings.
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THE WOOD OF MICROCACHRYS TET.
By SamuEL J. RECORD

Microcachrys tetragona (Hook.) Hook. f. (fam.
ceae) is a prostrate shrub endemic to Tasmania.
the foliage and stem (Yale No. 27045) were
from Miss Doris Overall (Darwin Nurseries, S
who collected them at an elevation of about
Cradle Mountain. The piece of the stem is 2.5-4 cm. in
ter, eccentric, contorted, and beset with clusters ol
twigs as in “witch’s broom”’; bark thin, the outer part

lish brown and flaky, the inner finely laminated white and
Eght brown. Heartwood pale brown, rather waxy, with mildly
resinous scent; sapwood nearly white, not sharply demarcated;
texture very fine, uniform. Growth rings visible under le
smooth section, very narrow (§-10 per mm.), each limit
a fine, dark line of late wood. Resin ducts absent; wo
parenchyma sometimes present. Rays minute; not visi

34

without lens on cross and tangential sections, low
scarcely distinct on the radial. k-

MinuTE ANATOMY

_ Growth rings 3-15 cells wide, mostly less than 10; transi-
tion from early to late wood gradual, the latter frequently

consisting of a single row of flattened tracheids BL I, 1)

Wood parenchyma normally absent. Radial walls of the
) 3)s

circular, nearly as wide-’a’%f f

tracheids with numerous bordered pits in single fi
rarely in pairs; the border out]irm-p ks

the lumen and varying in size with it; apertur i i
clined, and included; crassulae distincl:t’ein s:zil;:c:l:iat%
trabeculae observed. Pits in tangential walls limited to la
wood tracheids; distribution irregular; border outlj § ?
'only-' about hal.f the width of the lumen: apcrture;n? 4
;_nchncd, sometimes slightly extended, A|] ,pit membr. ? et
orrnly_ thlckene_d, without tori. Resin lates e
tracheids, opposite the rays (P|, I, 2). Ray]: whucrllcc‘rr“"..l‘on
.nlalatous; umiseriate (Pl I, 2); mostly 1-5 cells hj 3;31’”‘”‘
;e e cells in single rows frequently of very irre Iagr t! e
cct.); walls th.m; horizontal ang end wal]sg;1 b
pitted; blind pits absent. Where ray cells are ir? I::;izgg
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r the cessation of any pamculgr val o
.{dhail;;:ns';'nw?s because the trees near the coast having been
felled. the traders sought another supply which was

np toits bei i ble. It was not so mu
owing to its being more easily procurab Ndyiany
question of seeking wood of fine quality, otherwise expo;
would have gone to the trouble and expense of transp
the better quality timber from the interior. |

“The oft-quoted story of Dr. Gibbons (1649—17.2-8) a
candle box cannot, 1 consider, be relied upon as evidenc
cerning the first use of Mahogany, as there is no indicati
the date when the incident occurred.” | &

“Taking into consideration all the available eviden
think it is permissible to state that Mahogany was emplo
in England from 1715 onwards for the making of tables
times of gate-legged construction, but usually with str
round legs terminating in club feet or with the plain cab
shaped legs. Tables such as these were made in consider:
numbers by many firms of London joiners and cabinet-mak:

and also by provincial furniture makers who lived in to

where a supply of imported Mahogany was available. Previot

to 171§, Mahogany tables were only made sporadically owi

to the cabinet-makers not being able to obtain a regula |

supply of the wood.” '
““Mahogany overcame the difficulty of making table tops,

owing to the large widths of the planks of this wood in com..

parison to Walnut. It was for this reason that Mahogany‘-'

became at once popular with cabinet-makers, On its introduc-

tion, numerous new types of tables were designed o
struction of which would not have been possil%le in t\iﬁr“’:d;(:;.
These tables were not only made for the wealthy classes bué "
large numbers were produced of a plain character for the less.
well-to-do householder. Evidence in support of this last st

ment is to be found in the very large quantity of flap and 1
pod tables of a plain design that have survived, T
of the latter, however, has considerably decreas
rocent years owing to the obnoxious habit of
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with in the forest. In writing it an effort has been hmde /
simple Janguage and to avoid scientific terms which ma

zzling to the layman.” b L
pu“Wll:gen these n}rr)tes were commenced the main .ob_j.;t_:-t,- was
to produce an easily available volume by which t_ht_: ld_tf ity
of forest trees could be checked and, as a corollary, to
deavor to standardize local names. . . . In order to msg
the work more comprehensive it was later decided to add bi
descriptions of the more prominent of the exotic trees wh
have been planted for ornamental or shade purp
Port-of-Spain and elsewhere.”

Flora of Trinidad and Tobago. Myrtales (pars). By
Wiruiams, Vol. 1, part 6, pp. 333-410. Port-of:
Trinidad. 1934.

The present instalment of the flora treats the f;

Myrtaceae, Lecythidaceae, and Melastomaceae, repre

by 11, 2, and 22 genera respectively. New species de d

are Myrcia granulata, Eugenia perplexans, Miconia savan=

narum, Clidemia microthyrsa, and C. macropetala.

Estudio botanico de algunos arboles Mexicanos: Ebano,
Caesalpinia sclerocarpa Standley. By JesUs .

OrteGA. México Forestal (Mexico, D.E.) 12: 122
December 1934.

Ebano is a small to medium-sized tree of orowth
southwestern Mexico. In mature trees the s:;wsm iﬁ‘ an
wh’:te, the heartwood dark brown to blackish and noted forseat
resistance to decay and marine borers. The timber is obtain-
able in pieces up to 16 feet long and a foot square, and is used
?‘;: f‘liﬂg:dwl]:arf construction, posts, railway -

uel and charcoal. Th A ) WoAep
description of the t:!e;l.‘h epspecnclies e lenty

Candelén, Rhi:
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Rorud, Two new species, Acacia Rorudians and Peri
galapagensis, are described.

Plants of the Astor expedition, 1930 (Galapagos and C
Islands). By Henry K. SVENSON. American Journ
Botany 22: 2: 208-268; g pls., February 1935. .
An annotated list, by families, of plants collected on

Galapagos Islands, with a brief account of the general fea

of the vegetation. Cocos Island, 300 miles west of Costa

with hills rising to 1500 feet, has a known flora of 100 sp
about 10 of them endemic. From Cocos Island the pre
paper lists 4 mosses and 31 flowering plants.

Goethalsia Pitt. doch eine Tiliacee, keine Flacourtis
By M. BUurreT. Repertorium Specierum Novarum (Berl
Dahlem) 36: 195; Nov. §, 1934. i
Gleason believes that this genus belongs to the Flacour
aceae, and considers it necessary to publish an emendatio
the generic description. The author previously has stated
belief, in accordance with that of Pittier, that Goethalsia b
longs to the Tiliaceae and is closely related to Colona. Re-
examination of type material convinces him this belief was
well founded, and also that Pittier’s original description of
the genus is much more accurate than the emendation ub-

lished by Gleason, who misinterpreted the structure of the
flower.—P. C. StaxDLEY.

Essai de fabrication de papier avec le bois dit palétuvier
blanc de Guyane. By L. Vivav. Revue International du Bois
(Paris) 1: 6/7: 25-29; June/July 1934. .
White Mangrove, b_ec'llicvcd to be Avicennia

grove nitida, is a
common tree in the tidal marshes of French  The

Guiana. The

is not considered a promis;
other considerations, the
‘being only 69 per cent.
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Pentapanax, Alnus, Croton, Ocotea, Cedrela, Cecropi W
Ruprechtia, and Luebea.

Micrografia de maderas. By Lucas A. TorTORELLL. M.
(Buenos Aires) 7: 74: 7-9; 7 figs.; August 1934.
A short account of the work of the Seccién Técr
Bosques (Direccién de Tierras, Ministerio de Agrxcul
the field of wood anatomy, illustrated with photomic

of Quebracho Colorado (Schinopsis balansae Engl.), C
Missiones (Cedrela fissilis Vell.), Cedro de Salta (C
C. DC.), Roble Pellin (Nothofagus obliqua Mirb.), and |
(N. procera Poepp.).

Las plantas indigenas no alimenticias cultivadas e
Argentina. By Lorenzo R. Parovi. Revista Argenti.
Agronomia (Buenos Aires) 1: 165-212; phytogeograp
map; 1934.

In this paper upon the native inedible plants in cultivat

in Argentina there are listed by families about 200 speci

with notes regarding their origin, extent of cultivation, z

local names. Of particular interest are the map and the b

tabulation of the phytogeographic regions of the country.

Many of the species listed are trees and shrubs, some of the

more important trees being species of Araucaria, Sc'bs'rmi

llex, Salix, Fuglans, Phytolacca, Acacia, Enterolobium, Gled. "

itsia, Parkinsonia, Piptadenia, Cedrela, Chorisia, 7acarandd.
and Tecoma. The plantations of Yerba Mate (Ilex pard:
guariensis) are estimated to cover 44,966 hectares, and the
annual consumption of the leaves in Argentina is est] {a

bibliography of works consulted.—P. C. Stanpiey.

the weight of some Chinese woo
Fan Memorial Institute of Biology
Nov. 8, 1934. -

um . estimated at
90 to 100 million kilograms. The paper includes two pigﬁ';'
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Tannin content of Philippine barks and woods. By Luz

Baens, F. M. YENKO, AUGUSTUS P. West, and H. M.

Curran. Philippine Fournal of Science (Manila) §5: 22
177-1G0; 1 pi.;{)ctohcr 1934.
A report on determinations of the tannin content of many

barks and woods of native trees. “Some of the barks were high
] in and appeared to be of commercial value. Most of the *

woods, however, gave negative tests for tannin, although &

few contal

nuts and unripe fruits, and on bark of the Australian Black
Wattle (Acacia decurrens) cultivated in Mindanao from seeds

obtained from the Forest Research Institute, Buitenzorg, i

Java. “The Black Wattle bark gave the highest tannin con=
tent of all the barks analyzed. Bark from trees four years old
5w.ur~.:-_n.-..._-.': about 45 per cent of tannin. Excellent extract can
be made Ir

from this bark. . . . The development of Philippine
itions of Black Wattle trees would seem to offer promis—

1.:'._;_-' I‘:’i I }eCts.

]3‘!::

Investigations on the effect of external stimulus on dia-
metric growth of stems. By A. Guna-TuakurTa and B. K,
].1. IT. Transact, Bose Res. Inst. Calcutta 8: 85-114; 15 figs.;
1934.

At the youngest internodes of Cajanus indicus light retards
et [jLLi\}iuua ‘(.ni ju’?{!in-b:'n{uf: it produces at
are slacted I‘ m”:*u a :t:_-Larl-.latzon. Evmr:.-ntly .the plants
equal intensity iy ], orelonateys sitice & electric excitement of
Fo e r :.u.'.m. inner and the outer parts always shows
an accelorgoaton. [But older, slowly growing organs exhibit
lever of the ;1},},.,,,{\,111:}}.‘: rf"mi‘;‘ﬁ wonders if the transferring
i I‘hk'miuuc-m:; ‘l‘ft 4 is capable of quantitatively measuring
T8 e growth. Sad to say the existing literature

: cover, not considered.]—Hans H. PreirreR, Bremen.

growth, at the

nrst

an acceleration, an

Variations in the medu
L. and the original
New Phytologist 33:
Within the bundle ¢

free collateral bundl

llary bundles of Achyranthes aspera
home of the species. By A, C, JosHi.
5357 2 figs.; 1934.

ing boundary there are not always two
€ as in dchbyrantbes crispa, A. argemea,

TROPICAL WOODS No. 42

d a very small amount.” Tests were also made onis
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and A. bidentata. In A. aspera from Lahore the inner bundles
are free a little distance above and below the node, while be-
tween the nodes they unite into a central bicollateral bundle.
Plants from Bombay have only 20 per cent of the internodes
with bicollateral bundles, those from Calcutta always have
free bundles in the internodes, and specimens from Benares
show an irregular distribution between the two types. If the
free bundles are considered as the primitive state and the bi-
collaterals as the descended type, then the original arrange-
ment occurs in the tropics and the youngest form in plants
from the most northern place Lahore, while between the
two regions are intermediate forms.—Hans H. PFEIFFER.

Miscellanea systematica et phytogeographica. III. By Pave
Crerzotu. Repertorium Specierum Novarum (Berlin-Dah-
lem) 36: 265-269; Dec. 31, 1934,

The first part of the paper enumerates the Malayan Burse-
raceae in the herbarium of the University of Vienna, the speci-
mens being cited by locality and collector. Two new varietal
names are published in Canarium. .

on Malayan timbers. IV. By H. E. Descu, Malay
mi“tz:e.t&r (Kuﬁmeur) 4: 1: 23-29; 1 plate; January

1935‘ : d 15 . - 4. Th
o fourth in an important series begun in A ril 1934. The
th Thc. fodﬁﬁ?ﬁﬁt illustrated are Nemesu Shorea paucs-

X amar Laut Merah (8. Kunstleri King).
ﬂoﬁal?c:ﬁg; al\rllgn]zsa:lng a timber is usually not differentiated

A imbers locally known as Meranti in the F. M. S.
f)r: ;ns Ft;he::;: ﬁ%ﬁ?ﬁaﬁy .« » It works well, takes a sx];:loofoﬂ:
finish, and is attractive when polished. It .'3hcml¢%t be s;lg:” :i _
inexpensive furniture, high i'ic:assujm:seg work an ng,
@%ﬁﬁﬁz&ﬁmﬁﬁmf cro[t,:ld be -gq-bstituted- gor :ll:e
best gfades of Red Lauan which often masquthern;llg unes:: m;

e of Philippine Mahogany. Though neither Ii'mMah ;

%ﬁehmn-t:an be regarded as a true substitute for wh?gh

. they are suitable for certain of the pmpm; iohardér
aa’gé cimber is put, but they differ in. being somewha ;
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coarser in texture, and less rich in color or figure, and do not.
possess the striking low ratio between tangential and radial
shrinkage of Mahogany. It is this character that has been so
important a contributory factor in establishing Mahogany as ™
the finest cabinet wood in the world.”

“The timber of Damar Laut Merah, because of its re-
ctricted occurrence, is only of local importance. It belongs toa
grade very considerably superior to the best forms of Meranti,
including Meranti Bakau, and in certain properties approaches =
Chengal and the different forms of Balau. . .. Itis . .. a0
suitable timber for heavy construction work, . . . Its weight
and hardness are against it for decorative work, such as 8
furniture and panelling, though true quarter-sawn material (
has an attractive figure.” vk

46

Timber tests: Nemesu (Shorea paucifiora King) and damar
laut merah (Shorea Kunstleri King). By A. V. THOMAS.

‘lf‘..mr Forester (Kuala Lumpur) 4: 1: 30-385 January
Repc

tion

't on tests on small clear specimens in a green condi=
de at the Timber Research Laboratories, Sentul,

F. M. S. The two timbers are those described by Mr. Desch
in the preceding paper.

Belx;tzjlgglzurBKen(ntnis der Tiliaceen. ITI. By M. BURRET,
Notizolalt Bot. Gart. Berlin-Dahl, ; )
: b - em H 5
o 12: 160-167; Dec. 31,
New species are
. pecies are Colona isods 1
Wit g @ isodiamelrica, Celebes, vernacular
e o mocking; four new species of Microcos from Borneo
swinea; Corchorus pachy phyllus, Western Australia.

The genus Netto i i
o e @ of Baillon is found to be a synonym of

E; ’
u;}ev n‘s‘peb[::J:Erzess;ntpwconostylus-m aus W. Borneo
y W. Domke. Notiz i :
2633_,234; e 193:4. att Bot. Gart. Berlin-Dahlem 12:
onostylus sympetala, a tree of 27 m., with basal trunk

circumference of ¢. m., is k i
: .5 m., is known
names Kaju laka, Garu laka, and Il(l;j‘szsﬁiza?o(;?}?? i
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Notes on some of the Ebenaceae and Verbenaceae of the
Solomon Islands collected on the Arnold Arboretum ex-
pedition, 1030-1932. By R. C. BAKHUIZEN VAN DEN
Brink. Journal of the Arnold Arboretum (] amaica Plain,
Mass.) 16: 13 68—75; pls. 120-122; January 1935.

An annotated list, including descriptions of three new varie-
ties, one new species (Gmelina salomonensis Bakh.), and one
new combination, Teysmanniodendron Ahernianum (Merr.)
Bakh. (= Vitex Aherniana Merrill).

Cueck List o THE CommoN NAMES

Aibul Diospyros ferrea, var. salomon-
ensis Bakh. Ebenaceae
Clerodendron inerme (L) Gaert.  Verbenaceae
Clerodendyon eonfusum Hallier f.  Verbenaceae

Clerodendron Bucbanani (Roxb.)

A_la-loi-alugi
Ambus-gor-le-le

Arka-koo

Walp, Verbenaceae
Arru-arru Premna integrifolia L. Verbenaceae
Bau Callicarpa pedunculata R. Br.  Verbenaceae
Bu-bula Avicennia maring, var. resinifera

(Forst.) Bakh. Verbenaceae
E-ya-papor Clerodendron confusum Hallier . Verbenaceac
Father Vitex cofassus Reinw. Verbenaceae
Fuho Clerodendron confusum Hallier f. Verbenaceae
Gaitutunu Diospyros ellipticifolia (Stokes)

Bakh. Ebenaceae
Garlu Premna integrifolia L. Verbenaceae
Gegila Diospyros maritima Bl. Ebenaceae
Gno-gno-finete Diospyros ferrea, var. salomo-

nensis Bakh. Ebenecaac
Hada Vites cofassus Reinw. Verbenaceae
Kaka-fair Clerodendron confusum Hallier f.  Verbenaceae

Callicarpa pentandra, var. palo-
ensis (Elm.) Bakh., forma fur-
furacea Bakh.

Koko ' Gmelina salomonensis Bakh.

Kimberi or Kim-berri
Verbenaceae
Verbenaceae

Koru-kopu Clerodendron confusum Hallier f. Verbenaceae
Moi-kewie Vitex: cofassus Reinw. Verbenaceae
Naosckofio Faradaya amicorum, var. salo-

monensis Bakh. Verbenaceae
Pumb-arg-aru Clerodendron inerme (L.) Gaert. Verbenaceae
Qua-cu Premna integrifolia L., Verbenaceae
Quoi-esa Callicarpa pentandra, var. pala-

ensis (Elm.) Bakh., forma fur-

furacea Bakh. Verbenaceae
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Seupa Teysmanniodendron Abernianum
: (Merr.) Bakh.

Sor-ku-ku Callicarpa pentandra Roxb.

Vada; Varha; Vasa; Vatha Vitex cofassus Reinw.
Wara Vitex cofassus Reinw. Verben
The properties and uses of miro (Podocarpus ferrugines
Bv Arex. R. Extricay. Leaflet No. 20, N. Z. State F
Service, Wellington, March 15, 1934. Pp. 7; 6 x 9.
“As the commonest associate of New Zealand Rimuj}
lncarpus ferrugineus) is milled in every important tim
ing district in the Dominion and often sold as
ydium cupressinum), although not popularly aceep
al of this wood on account of its more difficult w
: ling properties. In strength, Miro ranks third ©
i (Agathis australis) and Tanekaha (Phyllocladus |
ides), both high-priced special-use woods, and is -
uperior to jr.l[ other indigenous softwoods, including
(Podocarpus spicatus), Totara (Podocarpus tota
Vhite Pine I.Pr}:.’rﬂ:a‘r"}‘w‘f dacrydioides), Silver Pine (Dai
i ( ensoi), and Kawaka (Libocedrus spp.). It is partic
‘arly suitable for both light and heavy interior struc ‘
work, but it is also useful for flooring, weatherboardin . and
other finishing timbers.” ’ 6

Th}f;\_piépeftl;as and uses of matai (Podocarpus spicaw
c.;l;.',; :.-E‘\. -{{ I[.‘,.\'TRICAN. Leaflet No. 21, N. Z. State Fo :
e Wellington, June 23, 1934. Pp. 9; 6 x 9
Matar b "y i —~ o . ] .
Mr;dl.it;.,q}(.f: }?1 W 1}'1;: horamca_l distribution from North Auc
the ccm]h"vgl ‘d:«;ra{r]-d, ot atta:]ns it 0ptimum developmeht t
T fc‘-ctl 111;1\512“ t!:f t.h:: North Island at elevations of 1800~
mature trees is %L_a ﬁe\-ft'l. where the usual range in height'
iche LIt h )d Hd lJ]o eet, with merchantable boles of 22-
relatively med; ndalength of 247 feet. Although the tree s
Yy medmum-sized, it is sometimes 150 feet tall and

l'c_et in diameter, The est; i
billion board feet, of \i’h‘;itf:rzgtEd o i ed

central North Te
fifth of the total s

il
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million feet, although the maximum cut for one year was
about 24 million. Logging involves no special difficulties, ex-
cept that care must be taken in felling to prevent splitting
and shattering the timber, which is exceptionally free from
defects. Green lumber weighs about 68 Ibs. per cu. ft., season-
ing to about 38 Ibs. at 12 per cent moisture. The wood is easy
to work, finishes smoothly, takes paint and varnish without
trouble, but is likely to split in nailing; though less durable
than some other species in contact with the ground, it gives
excellent service for weatherboarding and similar uses. Most
of the lumber is consumed in general construction, being suit-
able for practically every part of a building from floor to roof,

though usually restricted to window sills, interior and exterior
flooring, and weatherboarding. “It is the preéminent flooring

timber of the Dominion, its hardness and exceptionally even-

wearing qualities ranking it as one of the finest softwood

floorings in the world.”

The properties and uses of totara (Podocarpus totara and
P. Hallii). By Atex. R. ExTricax. Setrvice Leaflet No. 22,
N. Z. State Forest, Wellington, June 23, 1934. Pp.9;6x9.
«“Totara is a medium-density softwood easily seasoned and

worked, and of exceptional utility. It ranks amongst the most

durable woods of the world, possessing excellent lasting
qualities_ not only in contact with the gfo'und, but also in its
resistance to marine borers. Although m_;lled_ and marketgd in
practically every timber-producing region in New Zealand,
over go per cent of the total production originates in the
central North Island forests, which contain extensive supplies

of virgin timber estimated at over 2,§00,000,000 ft. b.m.

These trees grow to a large size, exceeding 100 ft. in height

and ¢ ft. in diameter. Totara timber is obtained fr:qm the two

species, Podocarpus tolara and Podocarpus Hallii. The two

‘woods are similar in appearance and used for the same general

purposes, although differing slightly in density and in char-

acter of grain. In most districts the supplies of P. Hallii are of
negligible importance and purely of local mgm{:iczfnce_a]?;i&
generally speaking, the two woods are not distinguis

commercially.
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Nuovo contributo alla flora della Somalia Italiana. By Emirio
Cr10VENDA. At della Societa dei Naturalisti e Matematict di
Modena (Modena, Italy) 66: 3-21; Dec. 24, 1934
A list of plants, with appropriate notes and descriptions,

collected in Italian Somaliland by Dr. Ezio Suckert in 1933.

Special mention is made of Balanites Suckerti, the first species
the section Roxburghianae (family Zygophyllaceae) re-
led from the territory, and of Cordia Suckerts, which shows

marked affinity with types of this genus from regions far
emoved. In northern Somaliland there was found a species of
the American genus Selinocarpus. ** Its occurrence in Oriental

\frica is not easily explained, . . . but it probably furnishes

n instance of migration across western Africa where several
American types are known to be frequent.” Other new species
'...'n'h‘..'u}:::.a.ic'HL‘l‘iht:d are Commiphora Suckertiana,
haryngia humilis, and Fatropha parvifolia. Indexes for
ientific and vernacular names are included.

Creck List oF THE Commox NamEes
Pentodon  pentander (Schum. &
lhonn,) Varke
Fi _,'.','1-"?,' cInagreéscens Stt'ud-
...',."1..1'.'.';' :' I’.’:I

Asak |I.‘.r1?51r-..:' Willd.

Rubiaceae
Boraginaceae
Capparidaceae
Leguminosae
Salvadoraceae

Ag Boraginaceae
O no il ] Compositae
ez O m ovalifolium Forsk, Boraginaceae
4] 4 corymbosa L., Rubiaceae

4D awsonia inermis 1.,
A\ nan Tragia tripartita S e L}’thraccac
ta tripartita Schweinf. Euphorbiaceae

Cissus plylloms She
C155u llomi 7 /i
plyllomicron Chiov, Vitaceae

P

gl -\ul.".-n;::m Sennii Chiovw, Solanaceae
| ,-!az.rfn!m pannosum (Forst.)

b, ."-r.'h]c:;n_-nd‘ Malvaceae
!I.’rgillrm.rprrmnm lancealatum g 11

Burur grue C L!“Q"- / f : S

3 ;!_nmrp!mra Erlargeriana Engl. Burseraceae

~Sabd N frrs:ufr.-dm:. bracteata Retz. Aristolochiaceae

B }Jmm persica (Burm, f.) Merrill Amarantaceae

o T::i:ﬁia:m Rc_;brlcrbii Lopriore Amarantaceae

errestris L., Zy
Cabcann Tbesperia Danis Oliv., #‘;ﬁizl:z:l:cmc
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Cengi
Chesseriod
Coatto

Corallita

Deg deran
Degheian
Donche

Dugal erigiren
Ellan

Fid fide

Fifiole

Flor de San Diego
Gaangoi

Galancal

Gando

Garabdar

Gare damere

Ghet ano
Ghet biod
Hoop
Kullun
Lammalosei
Lubeto
Luctole
Mane

Marmard
Mehdei
Merdis
Nuche

Oddo
Ombrocoi
Ontor
Orbomd
Osinadei
Rosa di monte
Sai ure

San Miguelito
Sar sare
Sciate
Selelmah
Sinei malovei

Uarmei
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Fimbristylis dickotoma (L.) Vahl
Oxystelma bornouensis R. Br,
Funcellus pygmaeus (Rottb.)
larke
Antigonon leptopus Hook. f. & Arn.
Ipomoea marmorata Britt.
Boscia coriacea Pax
Cassia longiracemosa Vatke
Courtonia virgata (Fenzl) Brongn.
Lawsonia inermis L.
Gongrotbamnus Hildebrandtii
(Vatke) Oliv. & Hiern
Clitoria Ternatea L., var. flore albo
Ainslie
Antigonon leptopus Hook. f. & Arn.
Momordica trifoliolata Hook. f.
Courbonia tubulosa Gilg
Tribulus terrestris L,
Corcborus birsutus L,
Cucumis pustulatus (Naud.)
Hook. f.
Euphorbia indica Lam.
Psoralea carylifolia L.
Grewia penicillata Chiov.
Balanites Suckertii Chiov.
Maersa socotrana (Schweinf.) Gilg
Ficus capreifolia Delile
Commiphora Suckertiana Chiov.
Hyperanthera longituba (Engl.)
Chiov.
Acridocarpus ferrugineus Engl.
Cassia abbreviata Oliv.
Anisotes involucratus Fiori
Sphaerantbus indicus L.
Cordia Suckertii Chiov.
Cleome strigosa (Bojer) Oliv.
Cordyla africana Lour.
Asystasia ansellioides Clarke
Aerva lanata (1) Juss.
Antigonon leptopius Hook. f.& Arn.
Lasiocorys argyrophylla Vatke
Antigonon leptopus Hook. f. & Arn.
Momoardica trifoliolata Hook, f.
Gisekia pharnaceoides L.
Sesamotbamnus Rivae Engl,
Centema Stefaninii Chioy. and Di-
gera alternifolia (L) Aschers.
Cyperus exaltatus Retz.

g1

Cyperaceae
Asclepiadaceae

Cyperaceae
Polygonaceae
Convolvulaceae
Capparidaceae
Leguminosae
Capparidacecae
Lythraceae

Compositae

Leguminosae
Polygonaceae
Cucurbitaceae
Capparidaceae
Zygophyllaceae
Tiliaceae

Cucurbitaceae
Euphorbiaceae
Leguminosae
Tiliaceae
Zygophyllaceae
Capparidaceac
Moraceae
Burseraceae

Moringaceae
Malpighiaceac
Leguminosae
Acanthaceae
Compositae
Boraginaceae
Capparidaceae
minosac
Acanthaceac
Amarantaceae
Polygonaceae
Labiatae
Polygonaceae
Cucurbitaceae
Alzoaceae
Pedaliaceae

Amarantaceac
Cyperaceac
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Ueghei Cassia adenensis Benth. Leguminosae
Ur ure Basilicum polystackyum (L.)
Moench Labiatae
Us cal '7;:J'r;,‘f'.!"J ?d":':lj"h.l{-'d Chii}\" I‘A.Iphorbiaccae
Wirriams, Field Museum of Natural History.

Une relique de la sapiniére Méditerranéenne: le Mont
Babor. Monographie de ’Abies numidica Lann. By A.
Barpev. Paris, Librairie Agricole, 1934. Pp. xx+482;

62 : 33 half-tone plates.

An authoritative description of a small area of country
ut Mt. Babor in Algeria, with special reference to the little
vn Silver Fir, Abies numidica Lann. The forest is con-
ed a unique relic of ancient times when vast forests of
lar composition covered Syria and other Mediterranean

es, and a plea is made for its preservation. The author
ieves that Firs were originally numerous in association with

Cedars and that the two timbers were often used indiscrim=

tely by builders as Cedar of Lebanon. One long chapter of

1e book is devoted to the forest entomology of the locality,
1€ | - (pp. vii-xx) is by Professor Ph. Guinier. The book
en and the typography and numerous illustrations

cluent.

Sur trois arbres de la forét gabonaise. By A. Warker. Reoue
de B ] Appliguée S &' Agr. Tropicale (Paris) 14: 1541421~
4205 June 1934. j

, ~ontams notes communicated to Prof. Aug. Chevalier by
Abbt A. Walker, a missionary to Gaboon, on the vernacular
names, uses, etc., of three trees producing scented resins
I'he vernacular names listed are as follows: .

. Olumi Rouge (Copaifera sp., probably C. Salikounda Heckel accordi
in iIJ. l‘)\-l.rn{nndl'a: A n:i(‘-m,(l)id-."'m[u'a or D. di Dang’s, lrui*’-m}-.-.c Léndi—m:x::ﬁ
L. le B, Motémbi, Mut6mbé, Mutémbi, Murdi, Mutdli, Neana, Olamj of
- wa Tenatena, and Otdémbi., .
{.‘8,[:11?1 ]I‘Ilorir} II'J’.Jrr:m'rfm sp.): Dindémbé di Vindo,
Uiu,;;1 :4 ‘:;‘.‘f:‘():’:.,-ld-ndemhu 1€ Yindi, Murég, Murdi-gi
" M’bre.i Bn’quet_{ Grewia coriacea Mast.):
Ngwagini, Okong, Okongea, and Okongi,

Gélémbi, Gilémbi,
fufu, Nsiré (£), and

Lékong’o, Maondji or Mwondji,
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Eine zweite Probefldche aus dem Regenwald von Fernando
Poo aufgenommen von H. Burchardt. By J. MiLpsRrAED.
Notizblatt Bot. Gart. Berlin-Dahlem 12: 183-186; Dec. 31,

1934-

Examination of the vegetation of a hectare of rain forest
three to four km. from the coast of Fernando Po shows that
there are present 259 trees of all sizes, 51 with a diameter of
6o cm. or more and 83 with a diameter of 30-59 cm. They
represent 26 species, the majority of the tall trees being
Chrysophyllum africanum, Pycnanthus kombo, and Coelocaryon
Preussii. There are present also 12 species of shrubs, three of
vines, and three of herbs.—P. C. STANDLEY.

Au sujet de Pappellation commerciale des bois du Cameroun.
Reoue Internationale du Bois (Paris) 1: 11: 60-63; Novem-

ber 1934

The first part of this article is 2 contribution by the Inspec-
tion des Eaux et Foréts, Territoires du Cameroun, to clarify
the confusion and imprecision of commercial names applied to
meliaceous woods which form the principal forest products of
the territory. ““Generally speaking, the races or tribes west of
the Fang (a group of Bantu negroes) know little about the
forests and their resources. Only the older people are still able
to distinguish the species.” Since the first exploitation of the
forests in 1922 or 1923 the necessary r}xcmal !abor has beer}
supplied by the Etons, Boulous, and Yaoundés, subtr'lbes o
the Fang group, and itF iil now customary to recognize the

dé designations of the trees. '

Ye}? E: dﬁ'lgst %:ommon species of Entandropbragma in the
French Cameroons are E. cylindricum, E. utile, E. Candolies,
and E. Leplaei. The first three are k_nown_, in the ﬁfaoundé
dialect, as Assié. If a more precise designation is rtj:qmred t_hc
following distinction is made: £. cylindricum, Assié; E. w‘:{:,
Assang-Assié; and E. Candoller, Atom-Assié. Originally the
timbers were sold in the trade under the general name Assf}é,
but later the designation Sapéli was proposed and a‘dopted or
E. cylindricum, and the trade nameslAssxé—foqcc or Eﬁg){z
foncé Sapéli reserved for E. Candollei. Edoussié or Edissi
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(E. Leplaei), of little commercial importance, is sold as
Mangona Foncé.

The same confusion exists among the vernacular names for
Kbaya species. Locally, the appellation Magona or Man-
yably a corruption of Mahogany, is given without
disti n to all species of this genus. Among the Yaoundés,
however, K. Klainei is known as Ngollo or Ngollon and is

|d under the name Red Mahogany or Acajou Rouge; and

(. anthotheca as Mangona or (in the trade) White Mahogany;
Finally, the Olonvogo of commerce (Fagara sp.) 1S some-
| under the name Fraké Dur, whereas the true Frake

ies of Terminalia; and Daniella thurifera is occasion=
exported under the name Bombaba, which 1s Dialium

In the second part of the article J. Menis }

les Bois 4 I'Institut N:irifmaljc d'i\’gr?rﬂ;nggeéiijoigl‘:
A - ’
I' observations on the nomenclature of

¢) are s ={ncrimes sold under the name
des :-'z};it':f_'un tor E. cylindricum. The two
_ milar in several respects, but Sapéli, when
it, has an odor resembling Cedar—a distinguish=

not possessed by other Mahoganies or false

Logs of Kossino (E. Candallei) . : 2
e NN (E. Candollei) are found occasionally in
mxrace wth Assié (Sipo of the Ivory Coast), but the timber
i ' er, less attractive, and not suitable for all the

Yoses of _'\._\;_,_."

. \I French Camer - 3 1 5

i e h Cameroon wood sold under the name Edissié has

not been determined 1 y -

N 2 ] et .-r‘_m}mi]Imtamcal]}, but it resembles Bossé and

Viugtibanaye of the Ivory Ce A P

B g ory _(’.nast‘ and has nothing in common
so-called Fdoussié, and probably is not one of the

Q{I:‘.il:gcfut lo avoid confusion with Edoussié or Edissié, the
athor suggests that the woods of Afzelia africana or Afzelia
8p. should be called Doussi¢ or N’Doussié. names alr;ad
::tg].w;lud ’hfv the trade. The two Khayas of the Camerovr:nl'lgr
lwl;;\- érct’.a;fen}:lcall “l:th the Grand Bassam and Krala of the
! }‘\’S ould be known as N’Gollon (K. ivorensis) and
gona (K. anthotheca) in preference to Acajou Rouge or
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Red Mahogany and Acajou Blanc or White Mahogany, re-
spectively.—L. WiLLiams, Field Museum of Natural History.

Silvicultural notes on Mansonia altissima. By W, D. Mac-
GREGOR. Empire Forestry Fournal (London) 13: 2: 235-
238; 2 plates; December 1934.

Mansonia altissima A. Chev., known in Gold Coast as
Pruno or Apruno and in Nigeria as Ofun, is a tall, well formed,
sterculiaceous tree whose timber resembles Black Walnut, has
excellent working and seasoning qualities, and is finding a
ready market in England.

During the past three years the writer, the Silviculturalist
of the Nigerian Forest Service, has been studying the silvics of
the species. ““The most important feature of the tree is that in
its first year it is a shade demander and thereafter a light
demander. . . . The 1933 regeneration coupe has met with
most satisfying success and the writer feels justified in stating
that the methods of securing and establishing natural regener-
ation of Ofun are now known and can be applied on a practical
scale. . . . In the nursery there is little difficulty in securing
germination and healthy seedlings. For success fresh seed
must be used and the beds should be moderately shaded and
well watered. Germination is effected in two to three weeks
and a viability of 8o per cent or more should be obtained.”

Silviculture of the mixed deciduous forests of Nigeria, with
cial reference to the south-western provinces. By

W. D. MacGrecor. Oxford Forestry Memoirs, No. 18. Mr.

Milford, Oxford University Press, Oct. 18, 1934 Pp. 108;

7% X 1034 ; plates 48, text figs. 22; price 1§ s. ne.t.

“The mixed deciduous forest type occupies an important
part in the forest flora of Nigeria. Ecologically it comes be-
tween the true deciduous and the true evergreen forest types.
Botanically it contains high forest trees of both types, but
differs from the deciduous in containing evergreen under
canopies and from the evergreen in containing top canopies of
deciduous trees. Judged by the presence of high forest trees,
the mixed deciduous type is nearer to the deciduous type than
to the evergreen type. Itis a climatic formation in which de-
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ciduous trees attain their optimum development. In its most

humid form the mixed deciduous merges imperceptibly into

the evergreen or rain forest type. It requiresa rainfall ranging
1 0 to 70 inches per annum.

‘A" detailed study would recognize numerous sub-types

ding to the presence of plant indicators and the fre-

uency distribution and girth range of type trees. With the

eroreen forests to the south and the deciduous forests to the

h. the mixed deciduous forests form an almost continuous

f varying width running para“el to the coast. Although

contain a wealth of important timber trees of large

limensions, _:}l-;-\' have not been exploited to the same extent

the rain forests. This is due in large measure to their geos

ical position, which places them outside the zone of

and rivers suitable for floating timber. There can'be

t, however, that the introduction of other means of

will, in time, open up these great resources of tims

regeneration of these forests is a problem of consider-
[t is obvious that over areas of thousands of
> the system of clear felling and replanting is both
le and silviculturally undesirable. To preserve the
ince, regeneration must employ natural or
wrtificial methods. Forest reservation and the
~a minimum girth felling limit have safe-
¢ stability of the forest wealth, for, in the absence
tivation or actively eroding lands, there is no
trogression. As yet natural regeneration methods for
have been applied on an experimental scale only
Suflicient data have now been obtained to justify the
-‘}'_EI'_i}i‘-'i‘-t ton of these methods on a larger scale.”
”_im:l:i' :1{:::]1:2; ‘.rm-:”.';r.u.f [his_attl:activc:]y printed and illus-
e (CULR includes statistical investigations of the rate of
stowth of Nigerian trees in plantations and natural forests;
: xperimental silviculture—seed collection and treatment,
‘11:?:;2'\ C\}:ﬁ;ic,tgrljl‘wijr]g,l_amﬁcial and nafural rcgeneration;
scriptions of sccc‘ili:r: T;f.liligenous and exotic species; and_de-
gs. In an appendix (pp. 105-108) is a

report on Olokemeii soils by ¥ 7
agricultural chcmg:ss.m *PRbC DemestaV 88 Watnc;
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L’exploitation forestiére & la Cote occidentale africaine. By
Frangots CERMAK. Zeitschrift fir Weltforstwirtschaft (Neu-
damm & Berlin) 1: 4/5: 234-264; 10 figs.; Jan./Feb. 1934.
The paper is in two parts. The first is concerned with the

development of the timber industry in the French colonies in
West Africa and discusses certain retarding factors such as
the exacting requirements of European importers, the mixed
nature of the forest, an unfavorable climate, lack of labor,
and government forest regulations. In the second the author
makes suggestions, based on his personal experience, for
reducing the cost of operations from the felling of the trees to
the loading of the logs for shipment.

Apergu sur la systématique des bois. By D. NormAND. Revue
Internationale du Bois (Paris) 11: 15253 November 1934.
This article may be regarded as a historical review of the

technical studies of wood anatomy, a science which the

French pertinently call “xylologie.” Although investigations

along this line can be traced back to M. Malpighi (1671),

N. Grew (1675), or to A. de Leeuwenhoek (1695), the origin

of scientific researches bearing upon the anatomy of plants is

truly linked with the perfection of optical instruments at the
beginning of the 1gth century, and the study of wood, as it is
now understood, originated in the present century. But
throughout the generations, irrespective of geographical or
political boundaries, the basic principles of these studies I:re
fundamentally the same. Through their wvaluable contribu-
tions, the establishment of this comparatively young science
is attributable to such eminent botanists as Th. Harsg,
Herbert Stone, H. H. Janssonius, J. W. Moll, Hans Solereder
an'cll‘l?:}:‘ier?t' part of the article is devoted primarily to the in-
vestigations on dicotyledonous woods by French anaton;usts
from the beginning of the 1gth century up to the prescli'lt ay.
As early as 1810 Mirbel came to the conclusion that the co;n-
arative structure of plants furnished sufficient evidence ocli
the separation of the natural groups. His researches mﬁuenccal
Regnault, in 1860, to undertake studies on the structur
affinity of the stems of plants of the group Cyclospermeae.
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On the basis of similar investigations, Jean Chalon, in 1867-8,
published two memoires designed toservefor thedetermination
of families, genera, and species. A few years later A. Mathieu
published his Flore forestiére (3rd ed.) in which were included
the botanical characters of the principal indigenous species of
France with macroscopic descriptions of the woods, their
ties and densities. In 1907 Perrot and Gérard completed
r Recherches sur les bois de différentes espéces de Légum-
s africaines, treating with the properties, macroscopic
microscopic structure of the wood, distribution and
ndance of the species, and the potential value of the timber
industrial purposes. This method, involving both the
entific and commercial phases, was regarded at the time as
an innovation in the study and presentation of descriptions of
woods and established a precedent for subsequent French
investigators of tropical woods.
1 the latter part of the article there is a concise discussion
esearches undertaken in recent years by wood anatomists
n England and the United States and the methods pursued
in interpreting the structure of wood. These investi-

R T ,\.‘ o f‘il anatomy are nr.t_u.'.':?i- r}-c-:‘i. to mere Llcscriptit)ns
ochen SEBGRIE T ot oo e
n derte ".".J!]"l-[ni_’ hUi’[)(“‘iU m !hﬁ?ﬁ."r;:l.:f ;":“:f“:";hl- Er']? r%xonomISt
s o i ;lf"]"‘[ﬁl]t"\,-‘;}.}‘.'.\:lil-:” <T'r.m;n_tu|‘ instances,
] YV, \\hii'; [}IL' }\I‘Ubicm I'JI‘ p}‘,.\.-gg;;_r.;.-i\-;:'.kl:.\‘]!‘”hf (.Ji {]'IC F-,an:lc
the sci r}‘lt' f.'?- tht_' Xy ]nil);_[iﬁ!. _l‘h:; ;‘-in;]‘ L-l-l-‘__‘.; ‘i:T{'] 3 11'“Ught WIthl.n
study of the anatomy of wox ds of : ‘U-«-:-'m} e ¢ty S}‘stemzftlc
ML ey J T O natural order or family
g which line, under the guidance of Professor R Ei,
eatises have already appeared on the T\Iuiiacc:dc M eCOf'l.;
e '\.]-\'”'L"“?a".ca‘." and Monimiaceae. Furtherm e 3&“? 5,
formation gained from these systematic studies ‘)ri.l, the in-
:_h{'::uugh apprcuati(m of the ].‘l"(il_‘.-{-rtics s bdan a mqre
finite value in their rational application ing oods are of in-
Combining the French, Dutch, Ep }I_fhustrlally. :
systems the author presents in rabi; F‘;rni lfbhe} :1:5‘1 ,Amencan
:_:l:;mtpts -ntj.bc.. Ff;pg;{.iercd in flrawing et f]llalti::;ﬁrc::t:t?(tl
( antitative description of dicotyledonous ood
a) medullary rays; () wood Piil‘t"nch woods based on:
yma; (¢) vessels; (d)
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fibers; (¢) accessory elements, such as secretory tissues, growth
rings, false rays, etc.; and (f) grain.—LiewerLyy WiLLiams,
Field Museum of Natural History.

The properties of wood. (In Russian.) By S. I. Vanin et AL
Forest Technical Academy, Leningrad, 1934. Pp. 548;
534 x 834; text figs. 224.

This comprehensive, copiously illustrated treatise is divided
into 12 chapters, with subjects and authors as follows: I,
Anatomical structure of wood and bark (pp. 10-52), by Pro-
fessor Vanin; II, The most important native and exotic tim-
bers (pp. 53-98), by Professor Vanin, N. K. Malaha, and
V. P. Maltchevsky; III-VI, Chemical, physical, and mechani-
cal properties of wood, and methods of timber-testing (pp.
99-313), by Professor Vanin; VII, Defects (pp. 314-388), by
Professor Vanin and A. I. Kuznetzoff; VIII-IX, Durability,
wood preservation, and fireproofing (pp- 389-442), by Pro-
fessor Vanin; X, Uses of native and some exotic woods (pp.
443-481), by Professor Vanin; XI, Lumber grading (pp.
482-509), by A. L. Kuznetzoff; }EHI, Plastic mass from wood
(pp- 510-514), by Professor Vanin. The work includes an ex-
tensive bibliography (pp. §15-544) arranged by subjects.

i i is. By PauvL
tructure anatomique et valeur technique du bois. by
f JAcCCARD. Zurich, July 1934. Pp. 20; 824 x u.;{; figs. 34-
A ar account of the structural peculiarities of wood,
copiously illustrated with drawings and photographs.

ctural specialization in the wood rays of
sagei:l:tg;?o:fs.str;y D)wll:: A. Krips. Botanical Gazette
(Chicago) 96: 3: 547-5573 T Pls3 March 1935. I
The line of evolutionary development of rays is from the
heterogeneous to the homogeneous types. The most primitive
are ““the multiseriates with their greatly elongate u?lsena;c
wings, together with the high uniseriates com osed u?  greatly
elongate cells. As specialization continues, the m .tlsenatthes
become more fusiform in outline [tangent:‘al g.ccuon], ¢
orter, and the cells of the uniseriates become

wings become sh: ! _ e
shofgtser. . The next step in the evolutionary sequence in
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volves a change from the heterogeneous to the homogeneous
condition in which the cells of the uniseriates are identical
with those of the multiseriates; in addition, the uniseriates
are becoming shorter and less numerous and the multiseriates

are mostly fusiform and homogeneous. . . . Finally, the
most highly specialized condition is represented by the homo-
g type . . . in which the uniseriates are usually

or absent, the multiseriates being fusiform and homo-

The organization of the cell wall of the conifer tracheid. By
R. D. Presrvon., Phil. Trans. Royal Society of London
~ B) 224: §11: 131-174; pls. IT.'IS; Dec. -12, 1934.

An attempt to elucidate certain problems connected with
rowth of ;1Isntr\\nnd tree, using methods similar to those
ystal physics.” The organization of the cellulose wall is
red with reference to the processes of growth and
pment. The investigation led to the w orking h\‘p?)thesis

-'.h. cambial initials and apical meristem cells have
uctures closely resembling those of adult wood ele-

range u‘-.*lthv paper 1s indicated by the subject headings:

al growth in the conifer; The cellulose wall and its be o

| ;"n\.:‘.th‘;_'l-hc nature of the molecular qiwir:;l ()am;lg

eid wall; The origin of the spiral sr_rm'tur;;i.of t n‘ht't;

. Under ?ht:'.hl?i{ are discussions of “ pressure \l.'ur:-ja'? el:l
tens ‘.m_m.l._ sp_iral grain, and the f:uccxz;"cnce )f' _3!:1

ralled and left-spiralled tracheids in the sa.r;u: U’C: g

,n\qlfopcuprmciple of the poison ivy. By G. Avperr H
Vi ::,.\:1 .T\l;\'l"I‘AtT{J'I*I"I‘ and W. D, Grauay. Re larint d f'ILL)
Journal of the American Chemical Society r-i W
December 1934. . Y 594 6
In the ligl ; : F Pf.

ght of researches of Pfaff (
: g -arches aff (18q7 S

( J:}:;(;I), ;'\'[Lf?.j;ﬂ (1916), and Majima | n;)-—{;};i;gut}?nd S){:m;'

isolating g dentifyi AC pHR Gl ot :

s ;’f’xin d:dnfn‘nf} ing the toxic principle u; the Po"-"worl i

—}I : ox1codendron, was brought to a succescf, A

the Hall Laboratory of (.‘h::miqrr\'- Ve conchi

" 43

(Middle S : Wesley iversi
(Middletown, Conn.). At first the A ezg{;zﬂ&:ﬁ}?we{ﬁlt}’
3 5N, otners
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dried and pulverized, were used for extractio i
waxy impurities and technical difficulties, theni):rl;ct v‘::;?gt;cr’
turned to as a source, although that gathered in the winter
was found to be nearly devoid of toxic material. By means of
boiling point, molecular weight determinations, and by the
preparation of a number of derivative compounds, the yellow
oil isolated from the bark during the growing season estab-
lished the identity of the poison with urushiol. Urushiol has
been found to be the poisonous principle of Japan lac obtain-
able from Rbus vernicifera. Personal experiments of the au-
thors verified Japanese findings that the hydroxyl groups in
urushiol are the chief cause of its well-known violently vesi-
cant action.—CarL G. DeuBEgRr, Department of Botany, Yale
University.

Botanische Untersuchungen im Tropenwalde in ihrer
Bedeutung fiir die Forstwirtschaft. By J. MILDBRAED.
Zeitschrift fiir Weltforstwirtschaft (Neudamm & Berlin)
1:8/9: 518-528; 3 figs.; May/June, 1934
The author points out some of the difficulties that confront

the European forester when first he attempts to manage a

tropical forest, and offers advice on how to avoid mistakes.

One of the principal problems arises from the multiplicity of
ecies in the virgin forest, and the object of management is to

convert that unprofitable type into stands of a few commer-

cially and silviculturally desired species.

Sur Porigine des ébénes commerciaux de l'antiqpité du
XVII-XVIII® siécle et de Pépoque contemporaine. By
‘AuG, CHEVALIER. Revue de Bot. Appliquée & d' Agr. Tropi-
cale (Paris) 14: 948-9653 November 1934. 5
The author introduces his subject with some historical

notes relating to the periods with which he deals and points

out the difficulty of establishing the origin of the precious
woods used from the earliest times or the most remote periods
of civilization in the Old World and the 1.dentiﬁcauon of the
wooden articles found amongst the relics of the Ancient

tians, Greeks, Romans, or the peo les of the extreme

East. For more than a thousand years in Europe and the near
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East only the indigenous woods were used for making furni-
ture and in building construction—especially Oak, Walnut,
and sometimes Olive in the Mediterranean region. The Cherry
and Pear were then used largely in the manufacture of furni-
ture—beds, tables, seats, etc. For the decoration of churches
for lasting and durable work, Oak and Chestnut were used.
ites the use of exotic woods to the Renaissance
and from the beginning of the extensive voyages
the world these i"nrc;gn woods began to make their a
for the manufacture of furniture, a small number of
s being available at first. The only precious woods
n up to the 15th Century were Cade or Palissandre de
e (Callitris articulata)', the Benus (Ebéne), the Brésil
alpinta)? and the Cypreés [Cypress (Cupressus sem-

ire woods provided by the forests of Asia and Amer-
tropical Islands in the Atlantic, the Indian and the
Oceans, were used in preference to the indigcnous
i as being amongst the
e to work and to this
f the name “ Ebénistes”
of cabinet or furniture
g; but the botanical origin of the woods used in “Ebé-

sterie” was for a long time unknown and it is only in come
paratively recent years that the specific sources of the princi-
en decided. As evidence of
: _ S reference 1s made to the find-
ing of many small objects made of the wood in the Tombs and
Nt quotes from !lcf"df*““ (490-480 B.C.) who, in recording
he gifts of the Ethiopians sent to the Persian Kings, mentions

s. Of these Ebony was rega

le and the most del
e he ier'.'i..l!‘.iTC\' rhu or

he workers in the then new tr

pal Ebonies of commerce have beer
the use of Ebony in remote age

' Callitrss ‘.."J:r wlara (Vahl ) Murbeck = 754 j& articulats Vahl e Tetrachinis
rticutata (Vahl) Masters; it is also known as Thuy a Wood. Th h'n Cad
0w applied to Juniperus Oxycedrus L, of 1hc'f\|cdimr;'an f pory S
scented wood v:c!d:ngfhl of Cade, can region—a
20, Sappan L.. now ¢ ol S aming ?
<« Sappan L., now called Sappan Wood, was know

Woaod (of the East)—under which name
merce in the Middle Ages. Brazil was dis
try was given this name because of the r

Caesalpinia (C. echinata Lam.) found growing there
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virgin gold, logs of Ebony, Ethiopian boys, and elephant
tusks; from Theophrastus (350 B.C.) who knew two species
of Ebony, one from Ethiopia and one from India; from Vergil
(Georgics, book 11, line 116, published at Naples in 30 B.C.),
according to whom black Ebony was produced exclusively in
India; and from the writings of Pliny (published 77 A.D.)
when one Ebony wood was known in Rome.
The author then proceeds to set out information on those
ies of the Ebonies of commercial value, the botanical
origin of which has been established, mainly in the course of
the 1gth century. They are mostly species of Diospyros and
Maba (Ebenaceae) and a few species sometimes sold undr.:lr1 th;
name of Ebony, including Dalbergia Melanoxylon Gui :
Perr. of Africa, Brya Eémaﬁ %f thi: Antllles), and Melanoxylon
' hott of Brazil (all Papilionaceae).
Br%;z; g:e dealt with under the following heads: ( 1) Macassa;
Ebony—Diospyros Maca.r.rarEt Chc}r.séi). uir:i{jrpllfg-o;dg.‘){p c;
1e Celebes . (2) The Ebony of Senegal, TP,
;h;y‘;:ll:l?saiséaﬁ%érg Africa—Dalbergia 'Jlle!anoxyx’fm gunll.
& Berr. (3) Ebonies of Western Africa—Diospyros evila Pierre
f Gal;oon- D. crassifiora Hiern (D. incarnata Gurale)b o
(c’;aboon,'cimemons,'and S. Nigerig E:Yomb:‘;n?'&)%bjm?;
etc.); D. Dendo Welw. of Angola and amcrle e
of Madagascar—chiefly D. Perrieri Jumelle ant ° Vi
b nov. (5) Maurtius and Reunio ans
ot and ther s © Ea Il 10 20 Coon,
5 ' ic Indi )
of the forests of the Decc%n a?g (izgi‘:tand Ceylon. (7) Ebony
d D. Melanoxylon Roxa. o' % Maba Ebenoxylum
g?lndw(:hi“aﬂp e (Loulgg " Ch;: vt'rt(apical America, in
' nies o )
G. __Don)-' _(s)hTh,;cE:i: t]li'l:c leguminous trees, Mdanaxy!o;
which the authot - - Brauna in Sdo Paulo) an
Brauna Schott of Brazil (kg::.': a:l?llor:) B dian Ebony)
y ’
Brya Ebenus DC. (Cc:iaf)s;minican b s
S I t(;:eubaf’ ?zterest to add eB:'o-‘PJ""’-" S?"P;{V:Omﬁ"
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been given to the Macassar Ebony, so ‘_Ve“ known
trade, but hitherto only referred to botam.cally as

sp., and that a new species is described—Diospyros Cas hea
A. Chev., belonging to Madagascar and named n honor
Normand Cauche, a traveller who first brought this tree |
notice. 4

A separate section is devoted to Dalbergia Melanox
Guill. & Perr., an Ebony or Blackwood tree that has prol
the widest distribution of any of those mentioned in tropic
Africa, where it is known variously as Ebony Wood, Senegs
Unyoro, Senaar, and Sierra Leone Ebony, Congo-Holz,
and in the trade usually as African or Mozambique
and African Blackwood. According to Gamble (Indian
bers, p. 247) this species is cultivated in India, when
known as China Blackwood. There seems to be little or
doubt that this wood is the same as that mentioned by Hero
otus as paid in tribute to the Persian Kings and thus on
and probably the earliest, Ebony in use, since the Ethiop
ancient authors was principally applied to the country
now know as Abyssinia, Nubia, and Upper Egypt.

The term Black Ebony appears to be usually applied to
commercial wood imported from Gaboon, Calabar,
India, Ceylon, Madagascar, Macassar, and Mauritius;
from Gaboon being regarded, in the London market, as
darkest, that from Madagascar as the densest, and tl
Macassar Ebony as furnishing the largest pieces. |

T'he name Ebony as applied to various woods seems
almost as indefinite as that of Mahogany and the author
be congratulated on affording so much useful and reli
subject matter, although he describes it as a modest con
tion to our knowledge of their history. -

In ccmclgsiop he refers to the rarity or possible extinctio
over exploitation of certain species furnishing Ebony wood
and recommends the conservation and cultivation on a forest
scale for the protection of the industry.~—]_ H. HoLLAND.
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A STUDY OF THE LECYTHIDACEAE?

By George A. DignL

The Lecythidaceae are small to exceptionally large trees
widely distributed in tropical regions of both hemispheres,
though most abundant and of greatest stature in the Amazon
forest. Their timbers are of minor commercial importance at
present, their best known products being the Brazil nuts, of
Bertbolletia excelsa, and the Sapucaia, cream, or paradise nuts,
of Lecythis paraensis. Owing to the cup-like form of the opercu-
late fruits of some of the trees, the group is often known as
the Monkey-pot Family.

Systematic botanists are not agreed as to (1) the relation-
ship of the Lecythidaceae to the Myrtaceae, (2) the internal
organization of the Lecythidaceae, and (3) the natural affini-

1 Abstract of a dissertation presented for the degree of Doctor of Philosophy
in Yale University. The work was done under the supervision of Professor
REecorp.
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ties of the genera Asteranthos and Napoleona. The present
vestigation approaches these taxonomic problems through the
comparative anatomy of the secondary xylem. ?

General Plant Description i

The Lecythidaceae have simple, alternate, non—glandulai‘b

leaves, without stipules. Flowers rather large and showy, ac-

tinomorphic or zygomorphic, hermaphrodite; calyx 4—6-16b:d,__ '

lobes valvate or slightly imbricate; petals 4-6, free or united
into a campanulate tube and then with many ribs; stamens'
numerous, in several series, sometimes the outer ones modified
into staminodes and resembling a corona; filaments mostly
united and often arranged to one side of the flower; anthers:
basifixed and rarely adnate, opening at the side by a slit;
staminal disk sometimes lobed; ovary inferior or semi-inferior,
2 or more celled; ovules 1-many on axile placentas, sometimes
1:':\\‘3_:‘(‘15 ‘thc apex of the cells; style mostly simple. Fruit
woody, fibrous, or fleshy, indehiscent or op'erculate at the
apex; seeds without endosperm; embryo divided or entire
(Hutchinson, 72.) : '
_ Lignier, on a basis of the cortical bundles, separated the
ramily into three tribes: (1) Lecythideae, with normal orien-
tation, i.c., with the phloem on the outside, toward the epi-
o] ) B s, £, i e gl
vard : \3) Napoleoneae (Asterantbos and Na-
poieona), normal as to the cortic

al bundles, but without pos-

terior and anterior, dorsal and ventral, bundles, or arcs of

bundles, in the petioles.

:-\_fmutcsllli_u‘;ll_i;-atures of the secondary xylem of the Lecy
r}wtz:u:c:{c indicate a close relationship between the genera
which constitute this distinetive group.

Economic Importance of the Lecythidaceae

While many of the timbers are suitable for construction
pmpusecs: and carpentry, they are practically unknown to com
T'ILFI:C' ;m»rmnaip_vrg’m'm:.r, improperly known as Colombian
~viahogany, once had a limited trade in | (

gany g en France and N
1) e _ ew York
(27). Special attention has been directed to the Manbarklak
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(Eschweilera sp.) of Surinam, because of its comparative im-
munity to attack by shipworms and other marine borers, its
resistance being attributed to the presence of silica particles
in the parenchyma cells. Many species supply good material
'for local use in the construction of houses, boats, carts, native
furniture, boxes, and the like.

Brazil nuts and, to a less extent, Sapucaia nuts are regular
articles of export from Brazil to the United States and Europe
(22). They contain an almost colorless and odorless oil, used
for cooking and soap-making and, in general, as a substitute
for olive oil. Miers (20) and Pierrot (2) state that the finely
laminated inner bark of the trunks as well as the outer husks
of the fruits of these two species furnish a kind of cakum for
caulking ships.

Distribution

The genera represented in the Western Hemisphere are
Allantoma, Asteranthos, Bertholletia, Cariniana, Couratari,
Couroupita, Eschweilera, Grias, Gustavig, and Lecythis. Of
these, the first three are confined to South America, Berthol-
letia being indigenous to Brazil. All of the remaining genera of
this group are distributed over northern South America,
Central America, and the Antilles.

The genera of the Eastern Hemisphere are Barringtonia,
Careya, Chydenantbus, Foetidia, Napoleona, Petersia, and
Planchonia. Napoleona and Petersia are the only African rep-
resentatives and are found in Gold Coast, Ivory Coast, and
Liberia; Petersia is the most widely distributed of all the
genera, extending as far east as the Philippine Islands.
Foetidia is confined to Madagascar and the islands in the
vicinity. The remaining genera are spread throughout Malay-
sia and Oceania as far east as the Society Islands, while
Planchonia and Careya inhabit the Andaman Islands, eastern
India, and Burma.

Taxonomic History of the Lecythidaceae

Of the seventeen genera now commonly recognized, Lin-
neaus described Lecythis in 1758 and Grias in 1759, later
(1762) placing them in the division Polyandria, Monogynia.
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During the subsequent 26 years the following genera were de-
scribed, Couratari Aubl. and Couroupita Aubl. (1775), Bar-
ringtonia Forst. (1776), Gustavia L. (1785), and Foetidia

Commers. (1786). Definite family affinities were first indicated

when Jussieu (1789) placed these genera, excepting Foetidia

and Grias %, in his second section of the Myrtales.

Napoleona was discovered by Polisét de Beauvais in 1787,
but his drawings and description of the genus were not pub-
lished until 1805, Asteranthos was figured and described by
aines in 1820. In 1822 Robert Brown wrote: ““‘Na-
poleona and Asteranthos are without doubt nearly related; and,
even independent of the structure of fruit yet to be ascers
tained, possess sufficient characters to separate them from
every known family. In adopting the generic name proposed
by M. Desvaux for Napoleona this order may be called Bel-
viseae.” For the next thirty years the natural position of the
Belviseae was in doubt.

After an examination of Bertbolletia, Couratari, Couroupita,
Gustavia, and Lecytbis, in French Guiana, Poiteau (1825) de-
cided that they, together with Barringtonia, had sufficient
individual characteristics to warrant forming a new family,
the Lecythidaceae. De Candolle, however, “did not acce}')t
Poiteau’s treatment and, in 1828, arranged the Myrtaceae
into five tribes, as follows: '

MY R'lj.-kL']-'A[:',: I. Caamaeravcieae DC.; IT. LEprospeR-
MEaE DC.; I Myrreae DC.; IV. Barrincronteae DC.
(Barringtonia F(z;rst'., Stravadium Juss. and Gustavia Loy Ve
[J):":,i : 1 =t ': ; } _';:ul:][ [:h ;;\B E:l i} :1. ( ([:r.‘:." 1:i£>£ 5 : . ,qurcl‘bwm}_‘em . Mart >
Aubl.), .\I‘:'R'I"-(EE."\E D['[il ;,E?O;? -*f‘{’;“- L‘I-} g e

RTACE/ JBIAE: [Foetidia Commers., Careya

Roxb., and Grias L. FoinG
(1836-40) likewise :u“)Ct'-."Fj’l‘Ed th‘c cen;: 1(] i —'4.)']. Eadig
Candolle classificatic e P Of B
siication, but designated the divisions sub-

onica Rumph. and Pirigara Aubl.
-and G # L respectively. He included Foetidia in
aceac and assigned Grias to the Guttiferae.

* Jussien applied the generic names Bu,
to Barringtonia Forst. and Guostavia 1
section | of the Myrt
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families rather than tribes. In the preparation of an enumera-
tion of the plants at the Museum of Natural History in Paris,
Brongniart (1850) accepted and used the classification set
forth by Poiteau. Lindley (1830), disagreeing with De Candolle
and others who combined the Barringtonieae and Lecythideae
with the Myrtaceae, included the former group in the Myrtle
family with the notation, “probably not belonging to the
order,” and placed the other in the proximity of the Tern-
stroemiaceae. Lindley (1853) gave the two groups family
ranking, placing the Lecythidaceae in his Myrtales, next to
the Myrtaceae, *from which they differ in their great almond-
like seeds and alternate, often serrated leaves, without pel-
lucid dots,” and the Barringtoniaceae in the Grossales as
“they are assuredly quite distinct [from the Myrtaceae],
differing in the presence of a large quantity of albumen, and
in having alternate leaves, without transparent dots, but
often serrated.” He further stated that while the Lecythida-
ceae and Barringtoniaceae agree in many respects, the former
have stipules and “their singular hooded plate of sterile or
additional stamens is most remarkable.” He considered the
Belvisiaceae (Napoleona and Asterantbos) as belonging to
“the great Myrtal alliance” with striking affinities to Bar-
ringtonia and Careya.

Berg (1854) and Martius (1857-59) both followed the De
Candolle classification closely; Bentham and Hooker (1862—67)
accepted it with modification, combining the tribes Barring-
tonieae and Lecythideae into one, Lecythideae, which they in
turn divided into three subtribes, as follows:

MYRTACEAE: I. Cuamaeravcigag; II. Leprosper-
MeAE; 111, Myrteag; IV. LEcyrHipeag: (1) Barringtonieae
(Barringtonia ¥orst., Petersia Welw., Careya Roxb., Plan-
chonia Blume, Gustavia L., and Grias L.); (2) Eulecythideae
(Couratari Aubl., Couroupita Aubl., Lecythopsis Schranck,
Lecythis L., and Bertholletia Humb. & Bonpl.); (3) Napo-
leoneae (Napolcona Beauv. and Asterantbos Desf.). GeEnus
ANOMALUM: Foetidia Commers.

After studying a living plant of Napoleona, in blossom at
Kew, and comparing it with dried specimens collected by
Beauvais, Jussieu, Hendelot, Vogel, and others, Masters
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(1869) decided that the closest relationship is with Asteran-
thos, thus supporting the view of Bentham and Hooker. In his
rather imposing monograph of the family Miers (1873) ac-
cepted Lindley’s arrangement and recognized the families
Lecythidaceae and Barringtoniaceae. Because of the diversity
of structure in the Lecythidaceae and the Myrtaceae he
ided that “under such conditions it appears to me in-
us to agglomerate into a single natural order groups so

utterly distinct.”” Subsequently he published the results of a

study of the genera Asteranthos and Napoleona and declared
that the latter must be considered as ““the monotypic repre-
sentation of a distinet family, the Belvidiaceae, definitely
excluding Asterantbhos.” He compared Asteranthos with Rbo=
dodendron and found nothing to separate that genus from
others of the Rhododendreae (a tribe of the Ericaceae, as
arranged by Lindley), “except a more rotate corolla, with
more numerous and shorter lobes."” Baillon (1875) followed
Bentham and Hooker’s modification of the De Candolle Sys-
tem but changed the name of the fourth tribe to Barring-
tonieae. Sagot (1884) adopted the De Candolle classification
for his catalogue of the vascular plants of French Guiana, and
expressed the opinion that Miers had accepted too r;mnv
species. Lonstantin and Dufour (1885) combined the Bar-
ringtoniaceae, Lecythidaceae, and Belvisiaceae of Lindley into
a_single family, the Lecythidaceae, without subdivisions
I'hey found that anatomically the Lecythidaceae form a ho-
mogeneous group because of the prcsm;cc of cortical bundl J.
:In_x.: the absence of secretory processes and internal phh.:‘;;S
boadles, divideq e 1 ois of the orientation of the cortical
_ ik i€ Lecythidaceae into three tribes: Bay.
r{_ng;n nicae, Lec }"Thldl';‘it. and Napoleoneae (Aste
et e (1) v considrd the Ly
: 15 H anc rus 9 o it
t:i:-:-mlmn_ir_ characters and tl:w m;tn:nl:.b:i;]%Lz:lrzsb;?;::il{ ng
II:‘?-z-l‘ujlu'lf:l::':!s-:l‘s-ufl~m.-1;1"U:l‘ ;l-t ir}‘ru four subfamilies as ful]uws:tlt.
JE “AE ‘08l . . \
(Planchonia lﬂumr_—}: ;’;rrj;L:nQ'?ri;SJ ‘(i,: .I?[J;{NC,;]ONIWUE.:AE
tomia Forst., and Chydenanthus f\iicr.:;J ;J ]]tl'jJ I;\'-A :f;\l ;Lﬁz‘::};’f&’-
(Asteranthos Desf. and Napoleana Beauv.); V. I.‘l-:c\"r;jf

rantbos and
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DOIDEAE (Faparandiba Adans. [ =Gustavia L.}, Grias L.,
Couroupita Aubl., Lecythis L., Eschweilera Mart., Bertholletia
Humb. & Bonpl.,, Cariniana Casaretto, Cercopbora Miers,
Couratari Aubl. [ = Lecythopsis Berg), and Allantoma Miers).

It is interesting to note that outstanding workers in the
&csent century, such as Brandis (1911), Warming (1911),

ettstein (1911), Rendle (1925), Hutchinson (1926), and John-
son (1931), have returned to the simple classification inau-
gurated by Poiteau, considering all of the genera as members
of an undivided family, the Lecythidaceae, distinct from the
Myrtaceae. Solereder (1908) follows the Lignier arrangement,
which is based on a study of the vegetative anatomy and
supports, to some degree, the Poiteau classification. Finally,
Knuth (1934) accepts the view of Lindley and states that the
New World genera should be considered as a separate family,
the Lecythidaceae, distinct from the Old World genera, which
he assigns to the Barringtoniaceae; he also refutes the idea of
a relationship between Asterantbos and Rbododendron, as
suggested by Miers.

It will be noted from the above discussion that the changes
in the classification of the Lecythidaceae have been concerned
primarily with internal arrangement rather than with posi-
tion relative to other families. As early as 1789 the known
genera were assigned to the order Myrtales by Jussieu, and
that general relationship has been recognized in practically all
subsequent botanical literature. Some of the more recent in-
vestigators follow Poiteau and make no subdivision of the
family; others divide it into a number of tribes; and still a
third group accept the classification as presented by Lindley
and consider the genera as organized into two separate fami-
lies, the Barringtoniaceae and the Lecythidaceae.

The genera Napoleona and Asteranthos have had a diversi-
fied treatment in the various classifications. By some authori-
ties they have been regarded merely as individual genera in
the families Myrtaceae or Lecythidaceae; others have
grouped them together to form a definite tribe having various
affinities; while three investigators, namely, Lindley (1853),
Miers (1873), and Knuth (1934), have considered one or
both of these genera as constituting a separate family.
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Description of the Woods of the Lecythidaceae ' ":'
MATERIAL

The material used in the investigation consists of 112 specis
mens of mature secondary xylem representing 17 genera and
56 species of the Lecythidaceae. These woods are contained
in the collections of the Yale School of Forestry. On the whole
the genera are well represented, the material being distributed ™%
as follows: '

Allantoma Miers—1 specimen.
{ wos Desf—1 specimen.
fa Farst.—10 specimens of ¢ species.
: Humb. & Bonpl.—3 specimens of 1 species.
Casar.- specimens of § species.

bies Miers—1 specimen.,

Aubl.—2 specimens of 2 species.

Aubl.—g specimens of 3 species.
—22 specimens of 11 species.

I specimen.

:ns of 2 species,
ens-of 6 species.

specimens of 8 species.

yecimens of 2 species.
6 specimens of 3 species,

onie Blume—s specimens of 3 species,
Macroscoric FEaATuRES
p ngefal Properties. Contrast between heartwood and
_j}‘r\\f:(i\_.‘ not pronounced; distinct in a few specimens of
Asteranth JER RS He ) :
Asterantbos, Barringtonia, Lecythis, and Planchonia Sapwood
u_st;}-.tll{ light grayish or drab to light brown; heartwood éss-cn
tia Y brown, i 1 g i
s ranging from
ra) rhmugh pink
ecidedly chocolate
a). Woods mostly
a fetid and nauseous

with numerous variations in hue
yellow and olive (Napoleona and Eschweile
and red (Bertholletia and Planchonia) tr..d.
and even purplish (Cariniang and Foetidi
w;thu_m' t_ixsr}inct scent; sometimes with
odor in fresh material, persisting in Foei s ;
Woods variable from Ii,g}rl)t zf:lﬁlszt]I:r_lf\?g;iffii a{ld G”Jfﬂvl(‘-
Sp. gr. 0.3g-1.2 (based on thoroughly rcm}n-ali:; ﬂrl‘_lgi ll:eav}’,
vulume;}; wmght, 24-72.5 lbs, pt-rhcu-. ft.; dcnsén‘,t“‘f!g o
are of Eschweilera and Lecythis, as well a§ t-fsrem‘r;r}iff T’;::‘EI:S
; bos lineata
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and Foetidia mauritiana. Grain mostly straight, except in
Foetidia, Petersia, and Planchonia. Texture fine to very coarse.
Some timbers easy to work, others difficult to saw because of
silica content.

Growth rings distinct, indistinct, or absent; occasionally
indicated by differences in the spacing of the parenchyma and
the relative abundance of the pores. At times wide bands of
wood parenchyma appear to terminate seasonal growths.

Wood parenchyma abundant, mostly in definite meta-
tracheal bands or lines; paratracheal or poorly metatracheal
in Petersia; bands conspicuous in Bertholletia, Eschweilera,
and Lecythis, ranging from 2-10 per mm. (measured radially);
indistinct to unaided eye in remaining genera, ranging up to
23 per mm. Pith flecks infrequent.

Pores mostly moderately numerous?® (up to 20 solitary
pores and pore multiples per sq. mm.); very numerous (over
40 per sq. mm.) in Gustavia; chiefly in radial multiples of 2 or
3, sometimes in irregular clusters or solitary; small and in-
distinct to unaided eye (cf. Fagus) in Asteranthos, Careya,
Foetidia, Gustavia, and Napoleona, in remaining genera rather
large and distinct (as in early wood of Quercus alba).

Rays, on cross section, widely variable in visibility from
almost indiscernible with the lens to broad and conspicuous;
of about the same width as the intervening fiber masses
(wider rays about § pore-widths apart) in Barringtonia, Grias,
Gustavia, and Napoleona; in remaining genera about as wide
as, or wider than, the individual parenchyma bands and
spaced from }4-3 pore-widths apart and often bent in contact
with larger pores. On radial section, conspicuous to quite in-
conspicuous; usually of same color or darker than the back-
ground, but at times lighter and producing silver grain. On
tangential section, mostly low and narrow (rather high in 4
genera named above); fairly distinct to indiscernible, depend-
ing on color contrast with the background; usually darker
than ground mass. '

Vertical gum ducts, gummosis type, present in tangential

*The numerical values used in the descriptions are those proposed by
Chattaway (7).
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. « . ] B
rows in some specimens, suggesting = gum veins  in Euca-
{yplus.
2 MiNUTE ANATOMY
Vessels with mostly short to long members; overlapping
tips rare in Planchonia andamanica and P. timorensis, but

s iR S =
elsewhere common, not exceeding 0.3 mm. 1n length. Per-

plates exclusively simple, horizontal to slightly

its to other vessels medium sized, numerous (exceedingly
ind numerous in Gustavia and Foetidia mauritiana),
e or locally opposite; border outlines circular or oval
lecidedly polygonal, depending upon degree of crowding,
r sometimes, as in Planchonia andamanica and some speci-
mens of Napoleona, elongated horizontally to about twice the
ordinary width; apertures lenticular to slit-like or rarely
cular or oval, usually included, but in some specimens of
Cariniana legalis and Couratari sp. extending beyond the
borders and coalescing. Pits to rays of two sizes, often to-
gether: (a) large and usually elongated, horizontally or more

't

frequently obliquely inclined, commonly with distinct tend-
ency to scalariform arrangement, variable from partially
bordered (radial ends only) to completely so; (&) small, re-

ff.—ml\l‘m; 1:m-r_\';m-<:.];u‘, rarely crowded, alternate or occa-
1!111;1:‘ (",I:};l; '11}?";1'5?"?;:‘;;‘;r"nc!_udeju.and roughly con-
g to shape o der. Fits to wood parenchyma of
same types as to rays, the large ones frequently in scalari-
form arrangement, the small ones in two or more vertical
rows and alternate or irregular to locally opposite. .
. Tyloses variable in abundance, mostly thin-walled; sclerotic
in some specimens of Asterantbos, Eschweilera and’Lfnf!bij
Yellowish to reddish brown deposits rather h;frm uent, b ;
occasionally filling entire vessels in Foeridia manrizlr'mm iy
Wood fibers comprise half or less of the cross sections
usually in radial lines; mostly angular in section, oce ?L“ci?'
oval to LTI!;('ula1'; walls somewhat variable in thick;u:s ztl;mna |y
out specimens. Gelatinous fibers common in Gri’a.r mg‘%(;-
; 5

tavia, Bm'nf:gfonfa, and Petersia. Radially flattened fib
In contact with metatracheal ’ s

t i parenchyma at times demar
fith metat _ cate
the relatively indistinct and poorly defined growth rings
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Pits small, simple or indistinctly bordered; apertures slit-like,
vertical or more frequently oblique. Septate fibers observed
in Planchonia andamanica (Yale No. 7820). Isolated fibers
(macerated material) fairly regular in outline, ta{Pering grad-
ually from the middle to the rather sharp and often serrated
ends.

Wood parenchyma characteristically metatracheal (para-
tracheal or weakly metatracheal in Petersia), and of two
general types: () uniseriate lines, continuous or infrequently
broken, the cells oval to rather angular in section, somewhat
resembling the fibers, occasionally radially flattened; (4)
bands 2-6, sometimes up to 15, cells wide, often uniform in a
specimen, the cells squarish to irregular in section. Dis-

junctive condition common in individual specimens. Yellow-

ish to reddish brown deposits fairly common.

Crystalliferous wood parenchyma strands, for convenience
designated crystal strands, are of common occurrence in the
New World genera and Foetidia mauritiana and serve as a
basis for separating them from the rest of the Lecythidaceae.
In most of the genera (Alantoma, Asteranthos, Bertbolletia,
Cariniana, Couratari, Eschweilera, Foetidia, and Lecythis)
the crystal strands are very distinctive in appearance. As
seen on tangential section the individual cells are generally
less than one-fifth as high as the ordinary wood parenchyma
cells and are disposed in more or less extensive series. For the
most part they are definitely uniseriate in arrangement
throughout the strand, but a localized biseriate condition is
occasionally noted; no increase in the width of the crystal
strand occurs where two cells are formed by a vertical cross
wall. No pits or other markings are visible on the walls.
Each cell in the strand contains a solitary crystal encased in
an integument and variously attached to the cell wall by
extensions of secondary thickenings.

In Foeridia mauritiana the crystal strands are diffuse; in the rest of the
genera they are usually closely associated with the metatracheal wood pa-
renchyma, normally occurring on the margins of the lines or bands, directly
in contact with the wood fibers on one side only. Within the cells there is a
concentration of secondary thickening, in which the crystals are imbedded,
toward the side adjacent to the fibers; a large cavity usually occurs on the
oppesite side.
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ustavia, Asterantbos, and Courpupita the individual parcnchyma
vided into vertical series of 2—8 (mostly 4) smaller cells,

which contains a solitary crystal. These crystal-bearing cells may
: e wood parenchyma strands, as in Conrgupita
Iv, however, they are confined to a portion
{making up one or both ends) or more cen-
frequently be distinguished in the some-

i. Small simple pits may

ept in the small-pored woods such as Grias, Gus-

Napoleona. In most species 2—7 cells wide and few
s high; in Grias, Gustavia, and Napoleona, up to 1§
le and few to more than 100 cells high. Uniseriate
| margins fairly common. Vertically fused rays not
bserved n Bertholletia, Couroupita, Couratari, Foelidia,
rias, Gustavia, and Napoleona; in the remaining genera they
variable in occurrence and are mostly biseriate and tri-

. Marginal cells rather square to definitely elongated
ically; localized groups of procumbent cells fairly frequent
within the central portions of the rays. In Allantoma lineata
~#]

S dre€ distincti

v homogeneous.

yellow to reddish brown deposits abundant, fre-
v Blling the sell famticas TN : 3

. irely filling the cell cavities. Crystals common in
the Old World genera and occasional in Cariniana, Cou-

mpiia, and Gustavia.

COMPARISON WITH TH

= MYRTACEAE

One of the chief points <.-!"';iiﬁ‘ercm‘c between the various
1assthc :e.fr'::.x; 1$ concerned with the \_icgrcc of affinity of the
Lecythidaceae and the Myrtaceae. A survey of rcprcséntali\'c
wood specimens of the latter family was made in order to
determine whether any definite anatomical differences could
be detected. :
I'he secondary xylem of the Myrtace
predominance of solitary pores, alt
pores are occasionally present. Intervascylar itting al
nate and usually crowded. Pit-paj I s
ik aly crowded. Pit-pairs between vessels and
parenchyma alternate or transitional from alternate to scalari
form and mostly half-bordered. Growth .ring fUSCd aril-
entirely lacking: when isti 5 ot
| ) 2; present, distinct or indistinct, being

ac is marked by the
Ithough small groups of 2-§
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delimited by bands of somewhat denser fibers more or less
definitely flattened radially. Fiber-tracheids predominate.
Wood parenchyma extremely variable in amount, para-
tracheal and diffuse, metatracheal lacking; crystals sometimes
present. Rays typically heterogeneous, except in Eucalyptus;
mostly uniseriate, occasionally 2-4, rarely 6, cells wide.
Vessel-parenchyma pitting simple, rather large, oval to
squarish in outline. Vertical gum ducts sometimes developed
as result of injury.

From the foregoing discussion of the secondary xylem it
will be noted that the Myrtaceae differ from the Lecythida-
ceae principally in having mostly solitary pores, fibers with
distinctly bordered pits, and wood parenchyma that is para-
tracheal or diffuse instead of distinctly metatracheal.

Conclusions

A study of 112 specimens of the woods of the Lecythida-
ceae, representing 17 genera and §6 species, indicates that
they form a fairly homogeneous group. No unusual or striking
feature characterizes them as a whole, unless it is the occur-
rence of concentric lines or bands of metatracheal paren-
chyma. Other points of similarity are the exclusively simple
perforations of the vessel members, the simple to indistinctly
bordered pits of the wood fibers, and the character of the
intervascular and the vessel-parenchyma pitting. Excepting
the occurrence of crystal strands, differences within the fam-
ily, i.e., between genera and groups of genera, are few and,
being of degree rather than of kind, are at present of dubious
diagnostic value.

The Lecythidaceae may be separated into two sections on
the basis of the presence or absence of crystal strands, These
structures are a unique and distinctive character and show a
striking correlation with the geographical distribution, being
absent in the Old World genera, except Foetidia, and con-
stantly present in those of the New World.

‘The anatomical structure of the Lecythidaceae lends sup-
yort to their segregation from the Myrtaceae.

On the basis of the anatomical structure, Asterantbos and
Napoleona are properly included with the Lecythidaceae.
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STUEBELIA NEMOROSA (JACQ,) DUGAND,
COMB. NOV.

By Armanpo Ducano G,
Barranguilla, Colombia

Among the botanical specimens sent by the writer as
vouchers for the authenticity of wood samples collected in
Atléntico, Colombia, for the Yale School of Forestry, was
one determined by Paul C. Standley, Field Museum of Nat-
ural History, Chicago, as Stuebelia nitida Pax. Material of
the same kind of tree, kept at the herbarium of Colegio Biffi,
Barranquilla, has been determined at the Smithsonian In-
stitution as Capparis nemorosa Jacq. This apparent confusion
in identifications moved the writer to refer to Jacquin's and
Pax’s descriptions and, as he presumed, both agree quite
well with the material collected. It would seem therefore
that Pax overlooked Jacquin’s priority with regard to the
specific name when he created the genus Stuebelia in 1888.
It happens that both species are identical and their synonymy
is as follows:

Stuebelia nemorosa (Jacquin) Dugand, comb, nov. Cap-
paris nemorosa Jacq. in Select. Stirp. Amer, Hist., 164, 1763;
Stuebelia nitida Pax, Beitrige zar Kenntnis der Capgandaceae,
p. 39, Botanische Jahrbiicher fiir Systematik, flanzenge-
schichte und Pflanzengeographie, Leipzig, 1888,

Stuebelia nemorosa is known to the natives of northern
Colombia as Calabazuelo or Calabasuero. It is a small tree,
4~¢ m. tall, the trunk 20-30 cm. in diam., irregularly shaped,
the bark gray and rough; the crown is depressed and the
foliage evergreen. The leaves are coriaceous, ovate, slightly




|
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cordate at the base and acute or acuminate at the apex,
%16 cm. long and -8 cm. broad, the adult ones shiny on
the upper face and opaque-pubescent beneath, the young
: -overed on both faces with a whitish pubescence

nes acnsciy «

ch is easily rubbed off.
The flowers are large, showy, and white, with the calyx
ly bilobate, and covered with a dense creamy
ence of stellate hairs. The fruits are baccate,
g green, ovoid-oblong in shape, g-12 cm. long
| 67 cm. 1n diameter,
is fairly common in dry situations where the soil is
and is found generally associated with other Cap-
idaceae, which form a large percentage of the arborescent
lora of the xerophilous forests of Atldntico.

THE GENUS CORNUS IN SOUTH AMERICA
By Pavr C, STANDLEY

Field Museum of Natural History

ha tranis Yapinsl ¢ wran Bea o
~ Yhe genus Cornus was first reported from South America
in 162« "."r'-' .".".'.'.' Foods 4l : id 1
) /W oods 19: 4~5) by Macbride, who described
S, C. peruviana and C. boliviana. Both were
) rather fragmentary material, in fruit only, and
specimens this pge i in
I fpea _u;.\ }ur lth.:\ genus sometimes simulate
Simis AT aterial of the pe g7/
a little doubt, although very li %“ms f”lmrmm:’ i
i€ doubt, although very little, as to the proper referenc
of the material to Cornus. D
In 1930 (Tropical Woods

anon 1930 (Tropieal 7 24: 29) the same author published
i _};}“u, in which he transferred the Peruvian species
calling “1our i
& ..”“ci” iburnum peruvianum, but remarking that it “ha;
mL]pu .)ILSL‘CI”IL"L‘ described by Solereder and Sertorius as en
¢ :15 charactenstic of Cornus, . . . The fruits in their im—
ature condition are, ¢ -
i l-’ffm:;:]:f]tmq .l!';.l, externally at least, as uncharacteristic
m as 1s the pubescence.” This bej
i _ N nce.” Th
necessity of a transfer is h  Fhstihca o B
ardly justified by a preceding ex-
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planation: “Recent study of these plants at Berlin-Dahlem
in conjunction with material in that herbarium . . . con-
vinces me that Cornus peruviana is identical with an ap-
parently unpublished species of Viburnum obtained in flower
by Ruiz and Pavén; and that C. boliviana also 1s not a Cornus,
although its identity is uncertain.”

The present writer has for some time felt certain that the
material concerned belonged properly to the genus Cornus,
and has had in mind the preparation of a note to that effect
for publication, but fortunately such publication has been de-
layed. There has just been received for study, through Pro-
fessor Record, a specimen collected on the Pastaza River,
Ecuador, at 2000 meters in February 1935, Dr. A. Rimbach
271. This specimen is in flower, and while there can be con-
fusion between Fiburnum and Cornus with fruiting speci-
mens, there can be no uncertainty when flowering material
is examined, since flowers of the two genera are not very
similar.

The Ecuador specimen is a Cornus, and 1 can see no differ-
ences between it and the type of C. peruviana. Moreover, 1
find no differences of any kind between the types of C.
peruviana and C. boliviana. The genus Cornus, then, may be
recorded now for three countries of the Andes, and the
synonymy of the single species represented is indicated below.
It does seem remarkable that a plant of such wide distribution
should not have been reported long ago, and one may hazard
the belief that it will be found among the undetermined ma-
terial in European herbaria obtained by some of the early
collectors who worked in the southern and central Andes.

Cornus peEruviANA Macbride, Trop. Woods 19: 5. 1929.
C. boliviana Macbride, loc. cit. Piburnum peruvianum Mac-
bride, Trop. Woods 24: 29. 1930. Known from Peru (Cani,
Dept. Huénuco), Bolivia (locality unknown), and Ecuador
(Pastaza River). Some of the leaves are alternate, as in
C. alternifolia of the United States. C. peruviana is different
in most of its characters from C. excelsa H.B.K., the species
that extends farthest southward in North America.
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A NEW SOROCEA FROM BRAZIL
By PauL C. STANDLEY

Field Museum of Natural History

The tree here described, apparently an unusually distinct
new species, was discovered in a series of plants obtained
at Fordlandia on the Tapajoz River in Brazil. The extensive
collections of trees made there under the direction of Mr.
Roy Carr have previously snpp]imi_dam for Sj:\'r:ral papers
that have appeared in Tropical Woods, and specimens of most
of the woods that were associated with the herbarium speci=
mens have been deposited by Field Museum in the study
series of the Yale School of Forestry.

Sorocea stenophylla, sp. nov.

g+

Arbor s-metralis,

trunco 15 cm. diam., ramulis teretibus
gracilibus, novellis sparsissime hirtellis cito glabratis, in-
ternodiis brevibus; folia breviter petiolata subcoriacea glabra;
petiolo crassiusculo 6-1c mm. longo; lamina oblongo-linearis
circa 17 cm, longa et 1.5-2.5 cm. tantum lata anguste lon-
gissime attenuata apice spinoso-mucronata, basi breviter

ra
el

ta, dentibus spinis brevibus gracilibus rigidis terminatis,
supra in sicco cinereo-viridis, costa gracillima prominente,
nervis prominulis, lucida, subtus fere concolor, costa elevata,
nervis lateralibus numerosis angulo exacte recto divergentibus
sub marginem arcuato-conjunctis, venulis prominentibus
laxiuscule reticulatis; inflorescentiae femineae axillares spica~
dense multiflorae usque ad 2 cm. longae; fructus sub-
globosus 6 mm. longus minutissime puberulus vel glabratus,
stylt ramis breviter exsertis—BRAzIL: Boa Vista, Tapajoz

region, State of Pard, September 17, 1933 () Capucko 447
(Herb. Field Mus. No. 663700, type).

Vernacular name Aracary. No other species of the genus
has such narrow leaves as this. The basal teeth of the leaves

are sometimes much larger than the others, so that the base
of the blade is almost hastately lobed.
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NEW FOREST TREES OF THE BRAZILIAN
AMAZON

By AporrHo Ducke
Jardim Botanico do Rio de Yaneiro

The species described or mentioned below represent a
second series ! of new or noteworthy trees I have collected
in the Brazilian State of Amazonas, in coGperation with the
Yale University School of Forestry. The type specimens are
preserved in the Jardim Botanico do Rio de Janeiro; cotypes
have been distributed to the botanical institutions at Berlin-
Dahlem, Geneva, Kew, Paris, Stockholm, Utrecht, and
Washington. The herbarium specimens sent to Yale were
accompanied by samples of the heartwood, sapwood, and
bark from the trunk of the type trees in the new species.

LEGUMINGSAE

Torresia acreana Ducke, sp. novi—A specie 7. cearensis
F. Allem. differt statura elata, foliis vulgo 17-25-foliolatis,
foliolis lanceolato-ovatis apice acutis, inflorescentiis longiori-
bus et laxioribus, harum rachidibus et calicis tubo subglabris.
Arbor ultra 30 m. alta cortice ferrugineo saepe in laminas
tenues soluto, ligno brunnescente odorato bono, foliolis
usque ad 6 cm. longis ad 3 cm. latis, f?onbus albis in a.rb(-)::e
defoliata. Fructus (non visus) eo speciei 7. cearensis similis
dicitur. Arboris partes omnes cumarinam fortissime redolent.
—Nomina vulgaria: CuMARG DE CHEIRO, IMBURANA DE
CHEIRO. ]

Seringal Iracema, Rio Acre (Territorio Acre), sat frequens
in silva primaria non inundabili, leg. A. Ducke 18-3-1933
foliis adultis et inflorescentiis novissimis (cum ligno n. 205
[Yale 23667]), florifera omnino defoliata V-1933. Specimina
in Herb. Jard. Bot. Rio n. 23769. S

This, the second species of the genus Torvesia, is a big forest
tree highly esteemed for its excellent timber and for its seeds,
which are the source of a popular. perfume. 1 foqnd it near
the recently established town of Rio Branco, but it does not

L Vide Tropical Woods 31: 10, September 1432,
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reach the mouth of the Rio Acre. ‘T{;rrenfz {mrm.f:.r .-}?]'lemii
orows in drier regions from the interior of Northeast braz

thern part of Minas Geraes, The vernacular names

‘iIZJ {]-'1'; g
are the same for both Species.
LLiNACEAE

Vantanea macrocarpa Ducke, sp. nov.—Arbor magna
ortice fusco sublaevi saepe in laminas sat magnas soluto,
cativis omnibus glabris. Folii petiolo 6-14 mm.
supra profunde canaliculato, lamina vulgo
' mm. lata ovato- vel oblongo-

complic

C o ta rotundata vel obtusa medio
lum acutata, apice vulgo breviter et obtuse
e ipso vulgo retusiusculo, margine integro,
ra magis quam subtus nitida, costis subtus magis
lis, costa primaria subtus basi crassa;

1, venulis supra nullis subtus laxe
ubobsoletis. Inflorescentiae ter=
15, in corymbam saepe ad 2.dm.
e, parce fusco-puberulae, pedun=
tels et bracteolis in speci-
cellis 2-5 mm. longis. Flores
_ i obtusiusculi; calix anthesi
_ p > latus, minime puberulus, vix ad 14
apice quinquelebatus, lobis obtusislatis glandula impressa

aj petala 10-12 mm. longa 1-1%4 mm. lata, glabra;
1 inaequilonga basi plus minus concrescentia, glabra
rum marginibus minute papillosis, antheris parvis a
) longe superatis; discus intrastaminalis ovarii 24
r, distinctissime laciniatus; pistillum glabrum.
o mm. longa 35-45 mm. lata, ovato- vel sub-
'(1 ‘IW_L‘['IL‘:H']HT.J tenul sicco non eduli, endo-
s-loculari (loculis saepe uno vel ducbus rarius

Srnalac Bt 1
minaics €0 1

1

FIDUS aportivis).,
Habitat in silva

itat i primaria non inundabili circa cataractas
fluminis Tarum4

Ly athe Jprope Mandos (civitate Amazonas),
‘.;l,n-r—‘llt_n_wllﬁnlrm:;'a, leg. A. Ducke (cum ligno n. g8 [Yale
213571), Herb. Jard. Bot. Rio n. 20429, N : f
Ucty-rana (cum aliis) 427. Nomen vulgare:

This new species differs from the other two Amazonian
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species with small white flowers (7. cupularis Huber and
V. paraensis Ducke) in its larger leaves, its much larger
drupes, its long laciniated disk, and its glabrous ovary. It
approaches, in these characters, /. guianensis Aubl., but that
has much larger flowers of a beautiful crimson. The drupes
are generally larger and particularly longer than in V. guian-
ensis. The structure is approximately the same in both species.

Roucheria punctata Ducke, comb. nov. Hebepetalum
punctatum Ducke, Bull. Muséum Paris II: 4: 735 (1932)
and Archivos Jard. Bot. Rio de Janeiro 6: 38 (1933).—The
genus Roucheria is very different from Hebepetalum as classi-
fied by Winkler in Engler & Prantl’s Natiiriiche Pflanzen-
familien (2d ed.) 19a: 1051105 the trees of the two genera are
very dissimilar, The present species is not very rare in the
neighborhood ' of Mandos where recently I collected her-
barium material with mature flowers (Herb. Jard. Bot. Rio n.
23821) and wood (n. 119 [Yale 22579]).

Hebepetalum parvifiorum Ducke, ibidem, must take the
name Roucheria parvifiora Ducke, comb. nov.

Ocutrocosmus BARRAE Hallier f.—Our Mandos specimens
(Herb. Jard. Bot. Rio n. 19100 and n. 23421, wood n. 5 [ Yale
206867), distributed under the name O. roraimae, evidently
belong to this species.

RUTACEAE

Hortia superba Ducke, sp. nov.—Specici H. excelsa
Ducke affinior, differt foliis rigide coriaceis supra bullato-
venulosis subtus ad nervos longius erecto-pilosis, paniculae
ramificationibus ultimis pedicellisque multo gracilioribus,
floribus minoribus, calice anthesi solum 1-2 mm. alto.
Arbor 15-20 m. alta, foliis usque ad 8o cm. longis ad 15 cm.
latis forma ut in specie citata, ﬂgrlb.us ut in specie H. longi-
folia. Flores pulchre rosei, inodort. _

Mandos, loco Estrada do Aleixo, in silva humida non
inundabili, 8-3-1932 florif,, leg. A. Ducke (cum ligno n. 82
[Yale 21341]), Herb. Jard. Bot. Rio n. 23767.

Another new species of Hortia, one of the largest and most
beautiful of this remarkable genus, w}}mh now contains five
species for the Hylaea and two for tropical South and Central

Brazil.
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(JCHNACEAE

Wallacea multifiora Ducke, sp. nov.—Speciei /. insignis
nruce ex Benth. partibus \'cs__*ctatévis omnino snm!rs, foliis

.m durius coriaceis margine remote denticulatis et ad

atiis, floribus et fructibus valde
stricta 12-22 cm. longa,
ti fl ae dense multiflorae plus
minus aequilongo; flores (praesertim inferiores) vulgo e nodo
vel ramulo brevi 3-¢ subfasciculati, puiicdlis sat robustis
il alterae (/. insignis) minores,
ovato-oblongis, petalis pulchre
ninodiis nullis, staminibus vix §
tincte stipitato. Capsula ut
or, ellipsoidea vel subglobosa,
a vel rotundata breviter apiculata:

b=

i Ul

inflorescent

iliatis;

iria super cataractam Caju fluminis
A10 _\;_--_“-—.-. st:;'-c:'in)'.‘i& In civitate
leg. A. Ducke (cum ligno n. 161
rd. Bot. Rio n. 23740.

remarkable genus differs from the
t staminodia. Both should be
ws, however, because of their re-

™ r

I‘U!"T:i!".l

her im

: s :
. 1N characters. The new species
grows on the banks of the

of the Curicuriary, tributary of the upper
gro, beyond the .s.-;-c::}:\.i cataract. Wallacea insignis
red by Richard Spruce at the Rio l-'J.UP'Lf'S ]'It.‘(iTl thé

(now Ipanoré), has also been collected at
ters of the Rio Tarum4, near Manios and on the

Rio Aruan co 4 4 ,

nflue 2 e Lk :
A of the B mdi S bl ent of the Araptun:,, a left trib-
3 ¢ lower Tapajoz.

the }ii_’(':-..

1 1 [
Danks ol the

GUTTIFERAE

. Mahurpa tomentosa Ducke, sp.
ll:l'Tll'\ € resinoso flavo, ]ignn rufescente. Ramuli glabri nigres-
n::;u; bfllmlfw squamiformes minimae. Folia ;)etiolo 1%—-25
i ;:}u, %;Il_.llurr_-, lamina vulgo 100-200 mm, longa et 4090
gk p:;i;lL:pmo-ob«;vata vel obovato-oblonga, basi acuta
M attenuata, apice saepissime obtusa, rarius

nov.—Arbor sat elata,
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subacuta, tenuiter et elastice coriacea vel subcoriacea parum
nitidula, supra glabra, subtus tomento microscopico sub-
canescente, utrinque sat dissite tenuiter penninervia et
subtiliter reticulata, vulgo abundanter pellucido-punctata
et striolata. Panicula 100-200 mm. alta sat ample pyramidata
vel angustior racemiformis, substricta vel flexuosa, laxa,
tomentella; pedicelli anthesi 10-20 mm. longi, cum sepalis
et petalis extus cano-tomentosi; sepala coriacea rotundata,
maiora anthesi circa 10 mm. longa; petala ad 15 mm. longa
tenuia rosea. Stamina sepalis aequilonga glabra, antheris
lineari-oblongis. Pistillum glabrum. Fructus ignotus.

Sio Jeronymo (infra Tabatinga, Rio Solimoes, civ. Ama-
zonas), silva non inundabili loco paludoso, 27-10-1931 leg.
A. Ducke (cum ligno n. 33 [Yale 20714]), Herb. Jard. Bot.
Rio n, 23779. Arborem vidi unicam.

This is the southernmost species of the genus. It was dis-
covered north of the Rio Solimoes or Upper Amazon, a short
distance from the Peruvian limits, so the geographical range
of this genus extends from the left bank of Solimoes through
the southeastern point of Colombia and the upper Brazilian
and Venezuelan Rio Negro and Orinoco to the three Guianas.
It scems to have some affinities with M. exstipulata of Ro-
raima and Pacaraima mountains, but its leaves are much_
broader, obtuse at summit, and more coriaceous. M. Duckei
Huber, of the Caquet4, has much stiffer leaves, with rounded
or emarginate base, and shorter inflorescences and pedicels.

CURRENT LITERATURE

American palmettoes. By L. H. BaiLev. Gentes Herbarum
(Ithaca, N. Y.) 3 6: 275-339; figs. 145-190; December1g34.
“In botanical nomenclature the Palmettoes are Sabals.

. .. Sabals are citizens of the western hemisphere. About 8o

binomials have been applied, but many of them are only listed

names and without signiﬁcance-m-nomcncl-ature. _We are able
at present to distinguish about a score of species, but the

number is undoubtedly considerably greater than this. . . .

The Sabals were first known in botanical writings as Cham-




g e—

TROPICAL WOODS No. 43

erops. Corvpha, Rbapis, before those generic NAMES WEIE
e rod th nalms of the eastern hemisphere; and they were
Ao \ from the American genera Thrinax

lv distinguished

enus Sabal has been twice divided.
Serenoa by 1. D. Hooker, 15 univer-

fll.‘| Irnodes 11'\'- (). F. (,‘(r{"rk, h;lS been ]ESS
. | € als in herbaria have been insuffi-
: he ch . and on the other hand the recent
umulation of ¢ ‘e appears to prove the separation

be unt 1Dle.
: 1 toes are highly variable subjects. . . . Not onlyin
ture and general habit, but in cut and color of fnliage,
ane of leaves, abundance or scarceness of bloom, size of
inflorescenses and of the flowers themselves, are the differences!

ent within the same species. Variation in size and shape

howeve lie within rather narrow limits,
uires further S'.“ud}u In this
us Palmettoes are not at-
rawn for the purpose of distin=

Die Palmengattung Desmoncus Mart. By M. BurreT. Rep-
ertorium o pecierum Novarum (Berlin-Dahlem) 36: 197-2215

s divided into two sections,
ropical Ametica The F .
] n tropical America. The following
W species are described: D. Huebneri, northern Brazil,

4 hacuiar nam Jacitara; D. Schippis and D. leiorbachis,
’Jl,. .!J."I nduras: 1’-}',.‘!'J,-".I':'-t'—‘,'-‘f('-‘(", {\_-Ufﬂfil l{iCFl, l\]afamba;

Laelli] II. ﬂl.l.f:;'.-r {5 (6] de - I.‘ ) : 1

am; ‘\. bus, {ll- de Janeiro, Brazil, Jacitara; D.
rongisecius, Alagoas, Brazil: D. dasvacas . Venezuelas
e Gl ail; ‘._\rfr‘(h.’!.{if{.f,b ‘_ut,nuu:.la,
i secius, tara, Brazily D. latisectus, Bolivia.—P, C.
STANDLEY

Palmae neogeae, VII.
Serlin- f.jﬂ}:-'r:(’})} ' 6]

By M. Burrer. Notizblatt Bot. Gart.

eclis-Dg 4 151=159; 3 figs.; Dec. 31, 1934.

“bpm ies wf! _'"\m””“‘%“ palms treated are: Chelyocarpus Ulei
ammer; Tessmanniopboenix chuco (Mart.) Burret; Brabea
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psilocalyx Burret, reduced to synonymy under Acoelorbaphe
Wrightii Wendl.; Geonoma multisecta, nov. comb., based on
Tacniantbera multisecta Burret; Attalea Tessmannii Burret;
Scheelea Dryanderae Burret; Hexopetion mexicanum (Liebm.)
Burret, a new genus of Mexico and Central America; Bactris
longipes Poepp., known at Manios, Brazl, as Ubim rana;
B. bella Burret, a new species from Mandos; Pyrenoglypbis
Otostapfeana (Barb. Rodr.)) Burret, mov. comb.—P. C.
STANDLEY.

Chromosome numbers in the Hamamelidaceae and their
phylogenetic significance. By Epcar Axperson and
Karw Sax. Fowrn. Arnold Arbovetum (Jamaica Plain,
Mass.) 16: 2: 210-2135; 3 figs.; April 1935.

“The cytological studies present a number of facts of
taxonomic significance. (1) The Hamamelidoideae are a
coherent group with a common base number. (2) The count
on Liguidambar suggests that the Liquidambaroideae may
possibly be derived from a different stock than the Hama-
melidoideae, since they apparently have a different base
chromosome number. If this difference in base number should
be found to persist in the other genus of that subfamily it
would indicate that the divergence between the two sub-
families occurred before the differentiation of the family as a
whole. . . . (3) Polyploid series have been found in Fother-
gilla and Corylopsis and are not to be Ul}exPeCted R heg
genera of the family when these are !nve_stlgatef}__ more exten-
sively. . . . On the whole, the cytological evidence favors
Hutchinson’s interpretation of the phylogenetic position of
the Hamamelidaceae.”

Some new and neglected species and varieties of the Ver-
benaceae. By Harotp N. MOLDENKE. Rega:toge@
Specierum Novarum (Berlin-Dahlem) 37: 209-239; LeC:
31, 1934. ! e
Theresare described as new 47 species and varietics in th;

genera Aegiphila, Amasonia, Bouchea, Cithar e lumy)/an

Stachytarpheta.
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A study of Idria colummm‘s_and Fouguieria sp!endea;‘
R. R. Humpurey. American Fournal of Botany 22
184-206; 1 pl.; February 1935. o
Idria and Fouguieria are the only genera of Fouquieria

a family confined to southwestern North America. A detail

account is given of the anatomy of the two species as a ba:

for future ecological and physiological studies.

Studies in the Apocynaceae. IV. The American genera :

Echitoideae. By Roserr E. Woobpson, Jr. Annals

souri Bot. Gard. 22: 153-306; May 25, 1935.

The genera monographed are Forsteronia (48 speci
Secondatia (6), Trachelospermum (1), Malouetia (20),
Odontadenia (26), Most of the plants of these group
herbaceous or suffrutescent vines, but the species of Malouelia
are shrubs or small trees. Among the species treated may
mentioned Forsteronia floribunda, called Milk Withe a
Rubber Withe in Jamaica; Malsuetia T, amaguarina, Oons

balli and Jaramiloerang (Surinam), Molongo de Co
(Brazil).

Ericaceae americanae novae vel minus cognitae. By Her-

MANN SLEUMER. Notizblat Bot.

Gart. Berlin-Dablem 12¢3
119-140; Dec. 31, 1934, 8

New species from tropical America are published in the :

genera Caovendishia, Ceratostema,

Leucothoe, Orthaea Siphbon
‘ » Oipbonandra, Sphyres ermum, Themi-

Stoclesia, Thibaudia, and Vacciniam, 7 # : are

. m. T“’O new genera
proposed, Diogenesia from Pery and
Guatemala, Empedoclesia fr

Gaultheria, Gaylussaci,

Taxonomic notes on American phanerg
B. SMiTH. Phytologia (New York) lg: 136
F nuary 193s.
Lozania bipi,

names, in son
Aspidosperma
Fendleri,
costaricensis

inicia su valiosa e
Ganaderfa ¢
investigado:
cuyos traba
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The genus Espeletia: A study in phy!%ge?{eot::; ta;n
By Aipert C. Swira and Minya k. o Mg:[
(Lankester, Pa.) 1: 479-53%; p.is X5 2; ﬁg-s. 1 s.f, b y
The genus Espeletia (_Compomt_ae) consrstsb? 30 ; | L o

growing mainly in the paramos from Colom 1;: a;l g s

zuela to Fcuador. They are chiefly large herbs of peculia |

aspect, but sometimes shrubs or s‘mall trees. E nq'g /

called Incienso, Frailejon de Arbolito, and Oreja de Bu

Venezuela.

Eine neue Art der Gattung Aveledoa Pittier. By HE. 1
Sueumer. Notizhlatt Bot. Gart. Berlin-Dablem 12: 148
Dec. 31, 1934.

LA

The genus Aveledoa was based upon a single speciesiof
northern Venezuela. 4. Tessmanniana, a tree of 25 m.,
seribed as new from eastern Peru. The genus has been re
previously to the Opiliaceae, but study of new material SHOWS

that it is more properly referable to the Icacinaceae.

Contributions to the flora of tropical America. XXII
genus Swartzia in British Guiana. By N. Y. Sanp
Kew Bulletin of Miscellaneous [ iformation 353-3683
Eighteen species of Swartzia are listed for British Gui

and a key provided for their recognition. Vernacular:

are indicated for most of the species. Besides several

varieties, the following new species are described: §. Fen;

vernacular name Parakusan; . roraimae; S. oblanceo
Siribidani.

Contributions to the flora of tropical America, | Jaka
Notable additions to the flora gf British Guiana. By cea, Costa Ri
N. Y. Saxowirs. Kew Bulletiy of Miscellaneous I : and Brazil
fion 117-132; 1936, T
Among the trees and shrubs i 2 Chrysoc

Weberbaueri Engl,, verna Py Cl_r}ymab

cul 17 v
dentata (AubL) S, Orrs. ar name Tapirero; 7

;;p:{ulata, Sp. nov., Sada; M?z'-nqga{iia_gaiam;:;g A:;l ]
alli; Talisia Jurfuracea, sp. noy., Black Morab,
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Les bois de la Guyane francaise. Le manil et le par

By M. Demouceor. Reoue Internatsonaie au Bots (4

1: 11: 54-59; November 1934. MLV o

Manil and Parcouril, in the author’s qplnloni}l‘&: :
Angélique (Dicorynia paraensis) in th-eu]; e;z]ce s gc
and the wide range of purposes for which they can b
Botanists generally classify them as two c'hst;nct
(Sym piac-m‘z globulifera L. and Pf:z_mmq insignis Mart., |
but from a comparative study of their wood structure
are almost 1dentical, the main difference be}ng in the ¢
Their relationship is so well markcd that it is almq_s_
possible to distinguish standing trees, and the native
French Guiana often confuse their respective vern
names. i

Both kinds grow scatteringly throughout French: Guig
especially in marshy regions, and compose about S pe
of the total timber stand of the colony. The trunks are st igh
cylindrical and taper gradually towards the summit, free ¢

branches for 20 to 25 meters, and have an average diameter
of 50 to 55 cms., at times up to 1 m. 30 cm. Bark w, te,
exfoliating, fibrous, useful for cordage, and yields a black,
viscous resin which is used for caulking boats. R
The wood of Manil is light colored, the thin sapwood white
to yellow, the heartwood grayish, clear of defects, and rather
heavy. The wood of Parcouril is darker than that of Man

and gradually turns black upon exposure to air, Both af

durable, resistant to insect attacks, resilient, hold their

well and are affected but shightly by atmospheric changes

which respect they resemble Angélique, rather fine gr

casy to work, and take a lustrous finish suggestive of Oak

the flat grain and of Birch when quarter-sawed, i
White laminations (parenchyma) are common in bot

woods. The elements appear to be more distinct and r
n Parcouril than in Manil, The differences between th;
woods are further reflected in their physical properties. T
of Parcouril is firmer ang denser than Manil. The groy
rings, indicated by variation in depth of color, are of variz
width, These are composed of two layers, t;'ne porou
corresponding to Springwood, and the other darker and

Certain Mel
Med. Bﬂf- 17
New plants d

petiolata, a ne

Neue andine M
blatt Bot. Ge

A systema
Cuzco, Peru, Am
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ol va: Eugenia oreophila, Unca;
Jatanifolia, Monte-papayas ! / ool
ga‘i:zx);mi;us, Maqui-maqui; ‘Tbrbaudmh .5?11!3!_{?@;_!5’_;“ i
capuli; Datura sanguinea, Puca-campanc u; Nicotra
tosa, Ckamato.—F. C. STANDLEY.

New or renamed spermatophytes, mostly Pex_mg.
Bv ]. Francis MACBRIDE. Candollea (Geneva) 63 I
December 1934 \ B
Among the new plants described are species of |

Turnera, Doliocarpus, Telracera, Dat.':f.fa_, W fxgelit

Conomorpha, and there are new names in Pithecoll

Tipuana, Paullinia, 4. rdisia, and Diospyros.

Studies in the Boraginaceae. XI. By Ivax M. Jom:
Fourn. Arnoid Arboretum (Jamaica Plain, Mass.) 16 i .
205; April 1935. '
The paper includes a monograph of the Old World s

of Tournefortia, 12 being recognized. The genus Messe

schmidia L. is re-established, composed of 3 species distribut
in both hemispheres. There are numerous notes upon
of other genera, mostly herbaceous, with descriptions ©
species, and the following new species of Cordia are des
C. Weddellii, Boliviag C. setigera and C. Braceliniae,
C. Kiugii and C. ripicola, Peru.—P; C, STANDLEY: _

Colheita de material botdnico na regiao amazonica (R
torio 1931-1933). By Avovruo Ducke. Boletim do
teria da dgricultura, Rio de Janeiro, 1934, PP- 33.—-‘4

. The author furnishes an interesting account of his collect

in the state of Amazonas during the years 1931-33, wit

characterizations of various localities visited by him.

Mandos as headquartets and point of departure, he

chiefly on the Rio Negro, Rio Branco, Rios Pu;ﬁsna.. d

The subject matter 1
. of the following extr
be of interest: i i

fiova Empress’ to the roads that penetrate itto clal ‘
est, opened for the extraction of Aguano. The enviro

No. 43
the city are

Tessmannii Har
is the most highly
from Iquitos on a
accepted in
equivalent,
five species..
the Bahamas,
continent fro
the western republics
tory of Acre and the
Grosso. The exploita

and for the p : kf'l‘r*
Purts, from |
‘balsas’ [rafts]

greater buo,yauéya

center. In spite o
1t was not a si

the giant tr
ural History.

Botanical mis
133-137; Ja
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34 1) .
ary es (with one ne\

essary nomenclatural changes ( !
Sogl:s;egv H. A. Gueason. Phytologia 1: 14171443 ]

1935 _ LI
Martiodendron is proposed as a new name for the gen

Leguminosae commonly knqwn as ‘Marfimia, afprgqg_
name, and M. macrocarpon 18 described as new from
Embira, Brazil. The new name Apoleya 1s proposed a
<titute for the homonym Apuleja of the same family.

Florula riograndensis. Bearbeitung der von Alfred
mueller in den Jahren 1903 bis 1907 in Rio Grande_l-c_i"
gesammelten Pflanzen. By JoserH BORNMUELLER:
vista Sudamericana de Boténica (Montevideo) 13
October 1934.
A list of plants collected in Rio Grande do Sul, Brazil

the author, the families enumerated being the FiliceSHte

Euphorbiaceae, inclusive, of the Engler sequence. !

Studies in Moraceae. I. The genera Trymatococcus Pe
et Endl. and Craterogyne Lanj. By J. Laxjouw. |
Bot. Mus. Unpiv. Utrecht 32: 20: 262-278; figs. 1-6; Apt
1935 "
A key is provided for distinguishing the four known spe

of Trymatococcus, which occur in the Guianas and Amazon
They are described, with full synonymy and citation of ma
rial cx:nmr_ued, and the inflorescences of each species '
lustrated. 7. . oligandrus Lanj. (Lanessania oligandra Benois
is known in Surinam as Letterhout, and by the Arowak nan
of Beloekoro. Craferogyne is a new genus, composed of fo
i%fncan trees referred heretofore to Trymatococeus, Vernas
ar names are reported for C. afyi na (Spar
ar nan ' ] cana, Ngona (S

Guinea); Mkingano (Kenya). . - o

! T'he author states that, in the Engler classification, Cr

{;'a_g_}?n‘ now occupies the place of Trymatococcus in t

;mc::::lide?l?D;rstemae, while the latter gmus.replaééé -"

n the Artocarpoideae-Brosimae. A exam. inatio
! ; e. An :
wood samples of two Am : nation of |

©s Ol two Amazon species of Trymat
Yale collections indicates g verP;'d?)ss: agnyi?}fﬁ?

No. 43
particulady P_i‘.l_'_l
Jatex tubes in t
Craterogyne |
2560) 18 Very
tracheal banc

Algumas obsers
By Joio GER
Agricultura,

Hippocralea o
rubber obtained
elastic than that o
attrition; it is no
to balata. The
scrubby vegetatio

rubber may be obta
usual in balata extra

y
ENRIQ UE DEV
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A second part of the report deals with forest econo
states that out of a total estimated forest area (tabulat
provinces or territories) of 1,068,200 square kllameterﬁ, n
than 30 per cent has been destroyed by fire during t
30 years. It is indicated that the waste of the forest w
2 future shortage of timber, and planting is recomm
a remedial measure. / .

As rapidly as its resources permit, the Section of E
Technology is extending its study of the timbers occurr
sufficient quantity to be of economic importance. The au
who is Chief of the Section, recommends the extension ot
work, and gives an account of a study trip to Euro 3
Asiatic countries and to California—F. W. Foxwor

Reviving the sandalwood industry. By C. S. Jupp. Pa
of the Pacific (Honolulu) 47: 4: 1g-20; § photos; Ap
“On a small hill 750 feet above the sea in the middl of

Waahila ridge above St. Louis Heights in Honolulu, there

grove of young trees which will produce in a few: les

wood considered the most valuable in the world. 710

consists of over 1500 Sandalwood trees raised from see

tained from Mysore, India, and planted out by laborers o!

Board of Agriculture and Forestry in November 1932

January 1933 as an experiment to determine whether or no

is feasible to re-establish an industry which 125 yea :

%:)‘:lﬂdthe infant kingdom of Hawaii its start in the commercial

the same lot of seed a Sandalwood g

b e ey o
iameter. When it w T

produce fertile seeds an, ]it w::dt::f?ﬂ?"'ﬁ flé_l 1

Rice Hall near a Kou tree and some Wi | kai sic
Maunalua have done equally well.* P Est

=
Jatter soon sprou
which the Sandalwood
obtain nourishment.

are carried into the
tremely important ¢

kong) 2: 3—22;5 Ul

Numerous species
among the woody p!
phonsea, Polyalthia, Capp
Evonymus, Tus 2, Ve
cylon, Erycibe, and Lasi '

Additions to the fic
II. BY Woon
September 1934.
In the paper

37 species and 8 variet

Genera new to the

& rularia, R-bamnefk, a

:’deed for the first
New variety are

dendron, andtﬁl:?:i‘ 8



TROPICAL WOODS No. 43

(2) to determine the growth per cent by diameter cla}fjseg, an
*\ to observe inherent and environmental factors which ma

-
It

influence t:'-z_rr.1\“"fh-”
Notes on some poisonous plants found in the Makiling"
National Park and its vicinity. By MamERTO D. SuLins
Makiling Echo 14: 1 14-29, January 1935, i,
is paper deals with the poisonous plants causing irrita=s
tion. swelling, and minute ulcers of the skin. The speciesl
herei d are fully discussed, giving special emphasisitons t
lucing stinging hairs and stinging crysta
f s Palmae, Araceae, and Urticaceae. Likes
s producing poisonous saps, as some of the SpﬁClBg
:milies Moraceae and Anacardiaceae, are described® )

New or noteworthy trees from Micronesia. X, XI. Byl
Ry620 Kanewira. Botanical Magazine (Tokyo) 49: 103NN
114, 18¢—1¢ 8-24; March, April 1935. e

g

[he papers are devoted to descriptions and illustrations of .
new and old spe Pandanus and Freycinetia. Among the

pecies are Pandanus Hosinoi (called Nane Kejal; o
pe); P. korrensis (Syu, on Palau); P. kusaiensis (Kosbia,
51 1.»":.5 1)s P. laticanaliculatus (Jonmoua, on ]aluit
: f’ tatus, var. edulis (Erwan, on JEJUit
): P. Ut - (Lajaperik, on Ponape); P. trukensis
on Ku Mojel, on Jaluit); P. tectorius, vare
(Ongo on ;J{l }'.;“‘i.‘. =—'11 ’_E-!‘.Uk!; P teclorius, var, onger
I’;:_i:x:; :‘ LS . L\ \rr, P. tectorius, var. acutus (Ongor, on
¢ . . « D JIANDLEY,

LE‘T‘ Chf"”‘is dans la production forestiére indochinoise. By
AIMEE AMUIS Caritis A Das yo v o y &
1....I'. s J"\r.::r_ de }r)m‘ -";["[.’Hlj’«’ff’ﬁ' & ‘_.{ /fgr Tfﬂpicaje_
o) 183101+ 2¢

| . 3 2025, January 193¢,
'he Oaks of Indo-Ching .

1 are of two penera. Ouer d
;,,-;;,_.),m.“,,”_,: ( genera, Quercus an

s the species of the latter being much the
numerous S R . ; 5
imerous. The woods vary widely in density and

rEngth and are of seneral ian € g
are ol general uge for carpentry, construction of
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all kinds, furniture, cooperage, and fuel. Other Fagaceae in
g';glo-Chlna are Castanea, Castanopsis, and Fagus sinensis
iv.

Creck List oF 7HE Common NamEs

Bu go Quercus Helferiana DC.

Ca hin Lithocarpus fissa Champ.

Cay de Lithocarpus echidnocar pa Hickel & Camus

Cay gie den Lithocarpus fissa Champ.

Cay so Litbocarpus microbalanus Camus and L.
tubulosa H. & C.

Cay sbi Lithocarpus fenestrata Roxb.

Cay séi cdu Lithocarpus cerebrina H. & C. and Quercus
Flenryi H. & C.

Cha; Cha da Lithocarpus leiostachya Camus

Chibu go Buercus Helferiana DC.

Dom pra mdt Lithocarpus Harmandii H. & C.

Gie Lithocarpus spp. and Quercis spp.

Gie cau Lithoearpus cerebrina H. & C.; L. fernes-

trata Roxb., L. Finetii H. & C., and
Quercus chapensis H. & C,

Gie ching cay Lithocarpus cornea Loureiro

Gie den Lithocarpus Bonnetii H. & C.

Gie sbi Lithgcarpus Bommetis H, & C. and L.
tubutosa H.& C,

Gous Lithocarpus blavensis Camus

Kobodine Duercus Helferiana DC.

Ko nay Lithocarpus cerifera H. & C.

Mai khek; Mai kho;

Mai ko khe Buercus serrata Thunb,

May ko sa Duercus Griffitbii Hook.f.

S8i Duercus Chevalieri H. & C.
S6i phang Lithocarpus cerebrina H. & €.
Tao Duercus lanata Smith

Xéu bién Quercus Fleury: H. & C.

Fluorescence of wood under ultra-violet light. By S. Krisuxa
and K. A. Crowpnury. Indian Forester (Calcutta) 61: 4:
221-228; 1 pl. in colors; April 1935.

“The results obtained so far [on 100 specimens of Indian
timbers] indicate that ultra-violet light excites fluorescence
in wood in a striking manner. But at the present stage of our
knowledge it is not possible to give proper interpretation of
the phenomenon. There are a variety of factors which influ-
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. Auorescence in wood. Some are involved in the wood
”---l; the others in the light source. It has yet to be df:‘-
¥ the fluorescence exhibited by wood 18
ristic of the species and how far it '15‘ dt‘pr;'.‘ndcnt on
of collection, and the locality of growth.
narts of the tree often show different
escence, 101 ...-'-_.\IT'!(';. the S;i;“\\'(md and the hcarrwood.
Work that has so far been done in this line goes to shm..v
. systematic and thorough investigation, it
e possible to solve a variety of problems connected
d structure, such as the identification of the wood of
rocarps which are indistinguishable under the

how tar

Results of experiments on the kiln-drying of wood with
ized air. Bv S. N. Karur. Indian Forest Records

ny series) 20: 13: 1-20; § figs.; 1934
‘The information available in literature on the so-called
| with ozone is very meagre and indefinite, and

v to some micro-chemical and chemical reactions of
woods tested, while next to nothing is known about the
ffect of the process on important physical properties such as
hrinkage, swelling, moisture equilibrium, and h}‘g:‘oﬁtopkit)‘,
which are far more important than the mere presence or ab-
sence of some chemical constituents such as starch, sugars,

I tannins. If a piece of wood naturally aged by prolonged
1S in any way superior to a piece of freshly kiln-
iried wood, its superiority should lie in its greater stability to
weather changes, and if it has a low starch content, another
piece of wood with a low starch content cannot be accepted as
equally aged, unless the latter is also tested for its reaction to-
wards changes in atmospheric humidity, and found to be
equally stable.

"1t was, therefore, decided to test matched specimens of
certain timbers, by drying one set in an atmosphere contain-
ing ozone, and another, under exactly the same conditions of
drying, but without ozone, and in this manner to determine:
the rate of drying of both sets; the development or otherwise
of case-hardening stresses and other seasoning defects; the

0Z0n
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tangential and radial shrinkage from green to oven-dry con-
ditions; the shrinkage and swelling of the final dried wood
after exposure to various relative humidities; the moisture
equilibrium of the woods at different relative humidities; and
the rate of absorption of moisture with a given change in the
atmospheric humidity.”
CoNcLusIoNs

“Woods containing oils and oleo-resins, which are difficult
to kiln-dry, are in no way benefited by the addition of ozone
to the circulating air in a kiln. The addition of ozone to the
air in a kiln does not speed up the rate of drying of either
resinous or non-resinous woods. Timbers dried in an atmos-
phere of ozone, i.e., ‘artificially aged,” do not show any more
stability towards changes of atmospheric humidity than those
dried in a kiln without the addition of ozone. The total shrink-
age and the equilibrium moisture content attained by a timber
at any given humidity are the same for specimens dried with
or without ozone. The rate of shrinkage and the rate of change
in the moisture content of timber when transferred from one
humidity to another are the same for woods dried with or
without ozone. Woods liable to collapse during kiln-drying,
e.g., Needlewood (Schima Wallickii), behave equally badly
during ozone-drying.”

Testing of Indian timbers for veneer and plywood : Results
of tests up to 1933. By W. NaGLE. Indian Forest Records
(Economy series) 20: 14: 1-56; 3 pls.; Dec. 6, 1934.

The first part (pp. 1-18) of this instructive report descril?es
the methods employed in constructing plywood, the machin-
ery used for the purpose, and the different forms of finished
plywood used for commercial work. The second part (19-46)
consists of notes “based on the experience gained with Indian
timbers in the experimental veneer and pl)rw.oo'd mill of the
Forest Research Institute at Dehra Dun, and it is h(}ped tl:aat
they will be of some assistance to those now manufacturing
and those contemplating the manufacture of veneers and ply-
wood in India.” It deals with 48 species of 37 genera and 26
different families. On pp. 47-54 are tables giving the results
of mechanical tests on plywood and 3-ply tea boxes.
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The botanical identity of jelutong. By C. E. SymiNGTON.

-

Vialayan Forester (Kuala Lumpur) 4: 2: 82-85; I pl;

April 1938. 4
‘ Although the Jelutong tree is too well known in the Malay
Peninsula to need further introduction, there has always been
: ubt concerning its botanical identity. Briefly, the
ion of early Peninsular collections under two distinct
| names has led to determined efforts to find a prac-
tation for a non-existent specific difference.
f the herbarium material at Kew, Singapore, and
and after considerable field observation, I am forced
onclude that we have but one species, namely Dyera

ta Hook. £.”

Studies in the Ericales. II. A new genus of Vaccinioideae
from Borneo. By H. K. Airv-Suaw. Kew Bulletin of Mis-

’ Information 1¢c0-1£6; 1933.
cyclophylla, a small epiphytic shrub, is described
5. A key 1s given for its separation from allied

ibe Thibaudieae.

Species of Terminalia from the Solomon Islands. By A. W,

ExeLL. Journ. Botany (London) 73: 131-134; May 1932,
llowing species are listed for the Solomon Islands:
catappa L., vernacular name Aliti; 7. complanata Schum,
Hollr., Clenige, Gaurrasu, the trunk used for making ca-
I. megalocarpa, sp. nov., Kariraru; T. solomonensis,
0v., Ngar, used in making canoes, being very free in
ting to make planks, called also Tauma and Tramu;
. Kajewskii, sp. nov., Oieguy, Koilicka; 7. Brassii, sp. nov.,

a tree up to §o m. high.

Loranthaceae collected in the Solomon Islands by L. J.
Brass and S. F. Kajewski, on the Arnold Arboretum Ex-
pedition, 1930-1932, By B. H. Danser. Fourn. Arnold
Arboretum (Jamaica Plain, Mass.) 16: 206—209; pl. 129;
April 1935.

New species are Dactyliophora salomonia, vernacular name
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Bitorchi; §'agefia.n.tbe versicolor, Oong, Buraronu. The local
name of Ti-nuissi is reported for Dendrophtboe falcata. |

Flowering plants of Samoa. By Eriing CHRISTOPHERSEN.
Bull. No. 128, Bernice P. Bishop Museum, Honolulu,
February 1935. Pp. 2215 7 x 10; 32 figs.

A report upon a collection of plants made by the author in
Samoa in 1929 and 1931-32, and upon other plants in the
Bishop Museum not previously studied. Many species of
trees and shrubs are ﬁstcd, often with vernacular names,
and new species and varieties are published in numerous
groups.

Matériaux pour la flore de la Nouvelle-Calédonie. XXXVIII.
Bignoniacées. By A. GuiLLavmiy. Bull. Société Botanigue
de France (Paris) 82: 47-48; May 1, 1933.

There are few Bignoniaceae in New Caledonia. Dolichan-
drone and Pandorea are represented by one species each;
Deplanchea by four, all endemic, for whose separation a key is
provided.

Un nouvelle Didiéréacée. By Hexrt HumBeRT and Pierre
Cuoux. Bull. Société Botanigue de France 82: 55-62; pls.
2-53 May 1, 1935.

The family Didieraceae consists of xerophytic plants of
Madagascar, representing four genera and eight species,
three of the genera being monotypic. Alluaudiopsis frberen-
ensis, published as a new genus, is a large shrub, whose anat-
omy is described in detail.

Essai de révision des espéces africaines du genre Annona L.
By W. Rosyns and J. GHESQUIERE. Bu/l. Soc. Royale de
Bot. de Belgigue (Brussels) 67: 7-50; 4 pls.; 9 figs.; 1934
There are found in Africa 10 species of Annona, representing

two sections of the genus. A key is provided for distinguishing

the species, for each of which there is a complete description
with citation of synonymy, distribution, and vernacular
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names, and numerous notes. 4. Friesii is a new species from

Northern Rhodesia.

Neue und seltene Arten aus Ostafrika (Tanganyika-Territ.
Mandat) leg. H. J. Schlieben. VII. By J. MiLDBRAED.
Notizhiatt Bot. Gart. Berlin-Dablem 12: 187-201; Dec. 31,

New species of woody plants from Tanganyika are Choris-

Vepris Mildbraediana G. M. Schulzc;
chlichenii Burret, G. megistocarpa Burret; Dombeya
ha, local name Msivoi; Chrysophyllum kilimand-
scharicum G. M. Schulze, local name Gapigo; Mimuseps

Schiiebenii Mildbr. & Schulze; Olea Schliebenii Knobli

Chundi; O. kilimandscharica Knobl,, Msadolo.

Observations on the genus Commiphora and its distribution
in Tanganyika Territory. By B. D. Burrr. Kew Bulletin of
Miscellaneous Information 101-117; pis. I-5; 1935,

' phora is chiefly African, being found
ent, only 11 species occurring else-

TTItOry 37 species are known; for

e common ones a key is provided.

L, the Mbungwa of the natives, yields

ght-grained timber which takes a dark polish,

not exploited. Poles of all species take root readily
in the ground, and are invaluable for makin
r cattle kraals. Stools, spoons, and milk bowls are

rom the wood of C. ugogensis. Five new species are
P. C. Stanprey.

The genus Con

Some fossil dicotyledonous woods from Mount Elgon,
East Africa, I. By HeLen Bancrorr. American Fournal of
H.u.jm.-_\- 22: 2: 164-183; 1 pl.; February 1935. -

. Certain petrified plant-fragments, collected by Dr. O. H.

Odman from Mount Elgon in equatorial Africa, are reviewed.

Ihe age of the fragments and the conditions under which

fossilization took place are indeterminate,

“Specimens E 1, 10, and 12 are portions of woody stems,

.
N

w

1
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the structure of which indicates unmistakably their dip-
terocarpaceous affinities. The name Dipterocarpoxylon afri-
canum is therefore proposed for these specimens, which are
especially interesting in showing the true dipterocarp type to
have had, formerly, a much wider distribution than at the
present day.”

The taxonomic history and geographical distribution of the
Monotoideae. By Hevex Bancrorr. American Journal of
Botany 22: 505-519; fig. 1; May 1935.

The Monotoideae comprise two genera, Monotes and
Marquesia, of the Dipterocarpaceae, being shrubs or small
trees distributed over a large part of tropical Africa. In
Monotes 28 specific names have been published; in Marquesia
there are three species. The paper presents a history of the
groups, with notes upon their anatomy. Various aspects of
the morphology and systematic anatomy of the group are
now under consideration at the Imperial Forestry Institute,
Oxford, England.

Die Flora des Namalandes. VI. By Pavi Rance. Reper-
torium Specierum Novarum (Berlin-Dahlem) 36: 241—264;
Dec. 31, 1934.

A systematic list of plants occurring in Namaland, Africa,
with citation of localities, the families covered being Legu-
minosae (in part) to Umbelliferae.

Note sur le genre Pseudagrostistachys Pax et K. Hoffm.
o(l!‘.1.1p]:lorl:iia.cées). By J. Lesrun. Bu/l. Soc. Royale de Bot.
de Belgique (Brussels) 67: 97-100; 1934 .
The genus Pseudagrostistachys consists of three species,

/o) ugandenii.r in Uganda; P. africana in Fernando Po and

San Thomé; and P. Humberlii, a tree of 20 m., here described

as new from Belgian Congo.

svicion des Araliacées du Congo Belge. By J. LEBrUN.
Re;:fg’oz_';'ardin- Bot. Bruxelles 13 11-22; Octobeé 1934..b .
: i 1 ] the

The Araliaceae are represented in Belgian Congo by |
gener: Polyscias (1 sp.), Cussonia (8 spp.), and Schefflera
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h species there is citation of synonymy,
range. and vernacular names; there is also a key for recogitis
o _. f the species of each genus. New SpEcIcs arc Cussonia

Lid

"3

(7 S}“P'l‘ [:l‘rl" eac

is and Schefflera sycidiifolia.

Révision des espéces congolaises du genre Strophqnthus
P. DC. By P. Staxer and D. Microrre. Ball. Fardin Bol,

2=-ch A }-_'Iu.[!';!' ]t}_]_;_‘
In the Congo there are 16 species of .*'!?‘r;pimnszr.‘f, for
1 there is provided a key. Each species is de=

il, with synonymy, distribution, vernacular
iscellaneous notes. OUne new species, S. Be-

Les Guttiféres de la flore du Congo Belge. By P. STANER.

Jard. Bot. Bruxelles 13: 61-164; December 1934.
Keys are provided for distinguishing the genera and species
f Guttiferae known from Belgian Cringf,. all of which are
' th synonymy, citation of specimens and vernacu-
numerous notes. The ‘-:'zcnera represented are

pecies), Haronga (1), Psorospermum (3)y
mea (1), Lebrunia, a new genus with one

ki 3), Garcinia (q), Symphonia (1),

2). New species are described in Hypericum,
nd Pentadesma. There is published, besides the
based upon vegetative characters, and

1an index to the numerous vernaculat

Mr. John Gossweiler's Portuguese West African plants.
Dicotyledones: Polypetalae, Addendum. By A. W. Exerw,
Journ. Botany (London) 73 Suppl. 1-12; March 1935,

”_m families treated are Ranunculaceae, Anonaceae,
"‘-[t;.'i';si'u't‘fﬂ;‘it‘t‘(}t.‘. Cruciferae, Capparidaceae, and Violaceae,
numerous species being listed with localities and other data,
and new ones described in the genera Uvaria, Xylopia, Tilia-
cora, Penianthus, Dioscoreophyllum, Boscia, and Rinorea.
Dialytheca Gossweileri is a new genus of Menispermaceae.

|
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The new generic name Neostenanthera is proposed for the
homonym Stenantbera Engl. & Diels, Anonaceae. Polyalthia
Mortebanii De Wild. is known in Portuguese Congo as
Muamba.—P. C. StanpLEY.

Uapaca (Euphorbiacées) nouveaux d’Afrique Occidentale
Francaise. By A. AvusréviLie and J. Léanori. Bull, So-
ciété Botanique de France (Paris) 82: 49-55; figs. 1, 2; May
15 31936
The genus Uapaca, confined to Africa and Madagascar,

comprises 20 to 30 species, which often are closely related.

Two keys are provided for recognizing the six species known

from French West Africa. New species are U. paludosa, ver-
‘nacular name Dambrohia; U. somon, called Somon; U. es-

culenta, Borikio, Nanby, Rikio Noir, Kébi, Admellebié,

~ Alohoua.

Trichoscypha (Anacardiacées) nouveaux de la Céte d'Ivoire.
By A. AumréviLLe and Fr. PeuiecriN. Bull. Société
Botanigue de France 81: 647-649; 1934.

New species are Trichoscypha Chevalieri, T. cavalliensis, T.
Beguei (vernacular name Daokro), 7. oba (Oba Oba, Bim,
Manoskpoel Aatjhe, Gogomango), 7. yapoensis (Daokro). A
key is given for segregation of the 6 species known from Ivory
Coast.

De quelques Sapotacées de la Cote d’Ivoire. By [Anpri]
AuvBréviLLe and F. PeLLeeriN. Bull. Société Botanique de
France 81: 792-800; 2 figs.; March 16, 1935.

Sapotaceae described from Ivory Coast include the new
genera Breviea with one species (based on Chrysophylium
sericeum A. Chev.; vernacular name Apobeaou); Endotricka
taiensis; Aningeria, with 3 species, 4. altissima having the
local name of Grogoli; and Gluema ivorensis, vernacular name
Adiépinégoa. New species are Chrysopbyllum Beguei and
Vincentella camerounensis Pierre. There are also new com-
binations in Sersalisia and Fincentella—P. C. STANDLEY.
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des rameaux chez les essences fon:ls{-
i modi-

titres d’Algérie avec quelques observahoxsls s?: Ilffvnsm
fications amenées par 1'age. By J. DE'\"‘”‘(" N - d"'
Bull. de la Station Récherches Forestiéres du INord ae
it (8 A, WrRSrIIS - - ) '-—
I Afrique ) 2: 2: b1-201; text figs. 30-106; pls. xvi

\\\ i1, 1934, 4

A highly valuable work u_:\'cring the WOOd, b'ark, and Plth
of small stems of 88 trees and shrubs, representing 6o genera

: families, and a c rison of the size of elements and
other anatomical detai the juvenile growth with those of
old wood and bz is the discussion of the wvarious
factors involved, a iptive illustrated key to the young
stems, synoptical tables for comparison of the elements, and
p}u:tumi\‘mgr;lphs ( !

48

Etude anatomique

N\

Bestimmungstabelle fiir rezente und fossile Coniferen-
holzer nach mikroskopischen Merkmalen. By E. J. Sty=
PER. !\‘ rcuetl d 'r}'.-'u":-'li‘:'{'-".' 1"_'.\’1'-.':3 LHES ‘\_f:c’?‘."’aﬂddif 30‘. 482—

-arries, the information it contains, e.g., about
traumatic canals, resin parenchyma, etc., is highly useful
in the study of both living and fossil woods. (See Tropical

g: 72.)—Hans H. Preirrer, Bremen.

An apply for cotperation in plant taxonomical research. By
C. G. G. J. va~n Sreenis. Bull. Fardin Botanigue de Bui-

- %

: 13: 281-283; December 1934.

It is much to be regretted that many modern world mono-
graphs of plants are compiled principally or wholly upon
material in the larger herbaria of Europe and America, which
often contain, besides the older collections, only scattered
duplicates from the extensive recent collections of herbaria in
other countries. It is urgently recommended that monog-
raphers study all available material, such as that in the
ilf:rhana of Peradenyia, Calcutta, Singapore, Buitenzorg,
Sarawak, Manila, Rangoon, Brisbane, and Melbourne.
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SYSTEMATIC ANATOMY OF THE WOODS OF THE
RHIZOPHORACEAE !

By Hereert F. Marco

The Rhizophoraceae, as the family is now constituted,
comprise 16 genera and about 100 species of trees and shrubs,
which are distributed throughout the tropical regions of the
world. The family is of limited economic importance and is
best known on account of the peculiar adaptation characters
of the littoral species, or Mangroves, especially the formation
of prop roots (Rbizophora spp.) and the germination of the
seed while the fruit is still attached to the tree. In 1814,
Robert Brown, in his study of the Australian flora, found that
a relationship existed between Rbizophora L., Bruguiera Lam.,

1 Abstract of a dissertation presented for the degree of Doctor of Philosophy
in Yale University, The work was done under the supervision of Professor
Recorp,




orm ana AN o

fvare added, but most of these

the special adaptation characte

that fact the internal organizati
jected to much revision. In 1

grouped the genera then knov

embracing only the Mangrove gen he «

land species; this classification has since become °
adopted. Schimper (1893) rejected Bent!lam -_gnd Hook
proposals on the grounds that adaptation characters
insufficient to designate a natural group and, ﬁ.n:_the;;,_:; hat
divisions presented did not show the true affinities of

era. As a result of this disagreement, Schimper sugges
entirely different classification, based on the natural relatio
ship of the various genera. In 1922, Ridley, apparently ignor-
ing Schimper's work, raised the tribes proposed by Bentham
and Hooker to independent orders (families).

The wood anatomists who studied some of the representa-
tives of this family followed Bentham and Hooker’s classifica-
tion and found that the Mangrove species (Rhizophoreae)
were structurally very distinct from the inland species
(Legnotideae). Solereder (1908) showed how these two groups
differed in the anatomy of their secondary xylem. Janssonius
(1918), as a result of his study of Rbizophora, Bruguiera,
Carallia, and Gynotrockes, remarked that the differences be- |
tween these two divisions were as great as those noﬁn‘_nﬂy--' p
found between two families and, further, that such marked |

contrasts almost never occurred between groups within the
same family. -

The lack of agreement among taxonomists concerning the Tx

internal organization of the Rhizophoraceae and the

nized structural differences between the Rhizophore

I:_-gnc-nd_cac have prompted the present invesﬁg'

r_jlgc:rcr of this stqdy has been to determine to what

LI:_mcuI survey of the anatomy of thg:_;s_ecqndar- xylcmo

18 genera and 41 species represented in the Yale wood co
s would aid in the reorganization of this family,
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encourage the deposition of silt carried down by the rivers.

As the silt deepens the plants move seaward, and gradually a

new terrain forms upon which more valuable species of other
families develop.

The bark of the Mangrove species (Rbizophora, Brugusera, |

Ceriops, and Kandelia) contains from 20 to 45 per cent of

tannin and is one of the important sources of this product. |

The grade of tannin is considered inferior to that obtained
from Oak, Quebracho, Mimosa, Sumac, etc., since it imparts
a red color to the leather and is only satisfactorily used in
combination with the better tannins. The leaves and bark of
the same genera yield the formerly well known red and brown
cutch dyes, but these products have been largely supplanted
by cheap aniline dyes. The logs, after they have been stripped
of their bark, are usually left to decay.

The woods of the tidal genera, being hard, heavy, and fine-
textured, make excellent firewood and charcoal and are greatly
exploited in regions where other fuels are scarce. In addition

to fuel, Schneider (1916) gives the following uses in the Philip- |

pines: salt water and foundation piling, mine timbers, house
posts, tuz‘-lrlnrure and Cal?inet work, flooring, fresh water foun-
dation p ive i

R
_ _ y Vidal and Aribert (1928) it
was ruum} that some species of Rbizophora, Bmgm'em and

Cerigps yield a fair grade of manila and kraft pulp. :
Ijhc_'tunb?rs of some of the inland genera (Carallia, Ani-
fr”a C r,fn&rrrcmrp_u._r, Adnopyxis, and G ynotroches) are
casily worked and exhibit a handsome silvery grain when
:::LL(I thus making them suitable for furniture, cabinet,
}El‘:tfl :ri:i-kt‘[ -fthc'\ﬁ are utilized locally for construction,
iy d ]r; sts, ooring, and native implements, The
Ssipourea is very durable, strong, and flexible and is

emploved 1 ative i cments

Poga oleosa supplies a soft
'--f:';11§__r]|r grained wood, whi
4 substitute for light Ced
Specics have a soft. wh
puted to ]'.'.u'(' an

: goidenlbmwn. medium-textured,
ch Unwin (1920) recommends as

» White, and very oily kernel, which is re.
cven better flavor than the Brazil nut
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ar or Mahogany. The nuts of this |
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Taxonomy and Wood Anatomy by Natural Groups

On the basis of their macroscopic and microscopic features
the woods of the Rhizophoraceae may be divided into three
groups which, to facilitate discussion, are designated the
Rhizophoreae, the Gynotrocheae, and the Macarisieae. The
Gynotrocheae, as it is treated in this study, has a subordinate
group, the Anisophylleae, which agrees in composition, rank,
and name with a similar group proposed by Bentham and
Hooker.

The genera investigated are grouped as follows: 1. Ruiz-
OPHOREAE: Rbizophora L., Bruguiera Lam., Ceriops Arn., and
Kandelia Wight & Arn.; 2. GYNOTROCHEAE: Gynotrockes
Bl., Crossostyles Forst., Carallia Roxb., Anisophyllea R. Br.,

and Combretocarpus Hook. f.; 3. MACARISIEAE: Macarisia

Thouars., Cassipourea Aubl. (including Dactylopetalum Benth.
and Weibea Spreng.), Blepharistemma Wall., Sterigmapetalum
Kuhlm., and Anopyxis Engl.; 4. UncrLassiFiep: Poga Pierre
and Pellacalyx Korth.

The terminology used in describing the woods of the
Rhizophoraceae is that proposed by the Committee on No-
menclature of the International Association of Wood Anat-
omists (1933). The size classes of the wood elements are in
agreement with those suggested by Chattaway (1932).

1. RHIZOPHOREAE

Rbizophora, Bruguiera, Ceriops, and Kandelia, which con-
stitute the Rhizophoreae, were designated by early botanists
as the Mangroves. Together with certain members of other
families (e.g., Avicennia and Aegiceras), they form associa-
tions now commonly known as Mangrove swamps. The four
genera show remarkable adaptations to their environment.
All have viviparous reproduction, Rbizapkora has prop or stilt
and aerial roots, and Bruguiera and Ceriops have pneumato-
phores.

The Rhizophoreae are evergreen trees with opposite, simple, coriaceous,
entire leaves. Twigs swollen at the nodes and with prominent petiolar scars.
Flowers hermaphroditic, regular, borne in rather large axillary cymes; calyx
tube obscure, adnate to the ovary, and having 4-14 valvate lobes; petals
shorter than and of same number as the calyx lobes and alternating with




e el
B ;,m'"é’:?éuw? the cell. Fruit 1-cel

s o e e ol

(vivipary): Ty e 0 TN

Woods ranging in color from light tan or yello
tinged with red to dull red brown medmm )
heavy (sp. gr. 0.62 to 1.16); straight-grained; ve
tured; difficult to cut, but work well, takmg )
finish and a high polish. Odor and taste absent
tinctive. Pores numerous, small, '0&3{1 a
unaided eye as light fine dots, FVCHIY distri
sclitary or in groups. Vessel lines fine but
especially in the darker woods. Tyloses scant
in some woods, absent in others. Parengh-}rma:us ly sc;
closely associated with the pores and difficult to discern e
with the aid of a lens. Rays fine, near limit of vision on cr
and tangential sections, but distinct on the radial, produ
low to very high ray flecks which have a purplish cast.
rings are generally absent; when present usually dem
by denser, relatively poreless zones. .

Pores moderately to very numerous, small to large, solita &
or in multiples (2-14), or in clusters (3-10); walls thick, at
points of contact with other pores very thick. Parenchyma
scanty (except in Kandelia), vasicentric, mostly uniseriate;
cells thick-walled, flattened; vasicentric and also in meta-
tracheal bands, 2-4 cells wide, in Kandelia. Vessel members
long, with exclusively scalariform, heavy-barred, steeply
inclined perforation plates; overlapping ends long, truncate
or tapering, scalariformly pitted; intervascular pitting ex-
clusively scalariform, the pits long and crowded vertically;
tyloses sporadic or abundant, thin-walled; dark brown or
reddish brown infiltrations often present. Rays heterogene-
ous; the uniseriate rare or very few, the m

ultiseriate numer-
ous, mode ratelr broad (up to 10 cells wide), low to moderatels
high (frequently over 10 mm. and 100 cells high); cells fine,

E'Lts to contiguous ray cells
: th large and small; ray.
variable in shape,

i nearly round to linear
bilaterally compound pitting often predomi.

thick-walled; crystals common;

very small, or in
vessel pit-pairs
unilaterally angd

some species
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this type. The pits are very crowded from tip to tip and ex-
tend completely across the member wall. The presence of gum
adds distinctness to the narrow apertures.

2. (GYNOTROCHEAE

Gynotrockes, Crossostyles, Carallia, Anisophyllea, and Com-
bretocarpus, which form the Gynotrocheae, are all inland
genera and do not possess any of the adaptation characteris-
tics of the Mangroves. Carallia has been reported to produce
aerial roots from the lateral branches and this feature is cited
to show a relationship to the Rhizophoreae. The members of
this group are nowhere abundant and, unlike the Mangroves,
are not gregarious. This fact, together with the economic un-
importance of the plants, may account for the lack of general
l\.n.'hln‘h_';il information other than the brief taxonomic descrip-
tions given in floras.

Fhe Gynotrocheae are evergreen trees or shrubs with simple, entire, or
serrate leaves which are alternate in Anisopbyllea and Combretocarpus but
‘ i ! ‘ Flowers regular, in axillary cymes or fascicles;
calyx tube 4 B-lobed, inserted below the margin of an entire or weakly
lobe L.‘.::‘.i(;.}":(.i'l? 4-8, entire or valvate, often lacerated or fringed, inserted
w the disk; the stamens 8-16, in pairs inserted on and at the base of the

ts; ovary superior or occasionally slightly inferior, 1-6-celled; style 1
, filiform or columnar, the stigma 3—many-lobed (except in'/)'m':

s and Combretocarpus which have 3 styles, with simple stigmas)

s 2-6 per cell, pendulous from the apex or near the middle. Fruit berr -
hy or somewhat dry; i—many-seeded. re

T
opposite in the other

T
8

Woods grayish white to golden brown, at times with darker
streaks; medium to hard and heavy (sp. gr. 0.63-0.98); coarse-

textured

2203 igh polsh. Odor and et sbaen o aoe SHEnet
e h e an .It'as't{n absent or not dlstu?ct_we.
oy 1}‘(—-] "’.r ip”“-l y defined. Pal-g-n.::hyma distinet
as "I‘"':tk” to | \l«.'rIll'j‘I:Ili‘::z:i.dc:_?;’::f',]v.l:);:tdcarl S wflb]e Rt
raq ;I'.l_'--_|'I i‘i e O l.!' das 3 r . Paratratheal - meta-
b .JJ J_Iam or bands; in Anisophyllea and Combretocarpus
nd, ccasionally in Carallia producing with the rays a pro
unced spiderweb or ladder-like effect. Pores vari:ible fl:on;
ol e 1.51}' visible with lens) to large (distinct to the un-

- » mostly solitary or to a lesser extent arranged

i evenly distributed. Vessel lines coarse,

tiples or cluster
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appearing as white, dark, or lustrous scratches. Tyloses pres-
ent or absent; white deposits and gums often completely
occluding the vessels. Rays broad to extremely broad, con-
spicuous on all sections; high to very high, producing on
radial surface a pronounced ray fleck, lighter than the back-
ground; cells coarse (readily visible with a lens).

Pores few to moderately numerous, small to moderately
large (large in Anisophyilea and Combretocarpus), mostly
solitary, round, ovate or angular; also in multiples (2-6) or in
clusters (3-7); walls thin. Parenchyma very abundant; in
weakly confluent paratracheal and metatracheal lines or
bands in Gynotraches and Crossostyles, in well developed bands
in Carallia, in pronounced symmetrical broad bands in
Anisophyllea and Combretocarpus. Vessel members long (ex-
cept in Anisophyllea and Combretocarpus, where they are short
to very short), with oblong or round, simple perforations
(except in Gynotrockes where some vessel members in the
first formed secondary xylem have scalariformly perforated
plates with very thin, delicate, few to numerous bars); plates
steeply inclined to horizontal; overlapping ends present or
absent. Intervascular pits (except in Gynofrockes) small to
moderately large, crowded, alternate, sometimes tending to
become opposite and elongated in various directions; aper-.
tures horizontal, included or extended (Anisophyllea and
Combretocarpus); artifacts common, often giving a vestured
appearance, especially in Carallia; pits in Gynotrockes crowded
vertically and extending completely across the member wall.
Tyloses present or absent, thick- or thin-walled. Rays hetero-
geneous; many uniseriate; others broad to extremely broad
(up to 40 cells and 1.2 mm. wide), rather low to very h‘lgh
(frequently over 100 cells and 15 mm. high), the cells thin-
walled and coarse; pits to contiguous ray cells abundant,
small; ray-vessel pit-pairs vari-a_b.le.m shape, round to linear,
with unilaterally compound pitting often present, abundant
in Gynotrockes and Combretocarpus. Fiber-tracheids long,
very thick-walled, often gelatinous; pits very small to large,
apertures vertical, included or slightly extended. Crystal-
liferous fibers often present in Carallia and Combretocarpus.
Cell contents: chalky infiltrations often completely occluding
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the vessels; globular, granular, or amorphous gum dopt

frequently
chiefly in the rays. .
Although the wood structure of the Gynotrocheae is not

unified as in the Rhizophoreae, the genera included neverthe-

less form a homogeneous group. The characteristic featu;tgg'-
are: (1) large simple perforations; (2) crowded, alternate
except in Gynatroches) intervascular pitting (Plate 111 163

IV. 20): (3] abundant confluent paratracheal and meta-"

5

tracheal parenchyma; (4) broad to extremely broad, high,

coarse-celled multiseriate rays (Plate III, 14, 16) and abun-

iseriate rays; (5) fiber-tracheids with distinct pits;

(6) unilaterally compound pitting between the ray and wood
parenchyma and the vessels (except in Anisopbyliea). The

aan

first five features are in contrast with those enumerated for =
the Rhizophoreae and, consequently, the two groups are

readily distinguishable.

The intervascular pitting of Gynotrockes (Plate 111, 14) is 3
of the type of the Rhizophoreae, but the simple perforations,

the extremely broad, high rays, the fiber-tracheids, the pa-

renchyma patterns, and other features require that the genus |

be included in the Gynotrocheae. Another feature of Gyno-
froches that is not shared with the remainder of the group is
the sporadic occurrence of scalariformly perforated plates in
the smaller vessels, generally in the first-formed secondary
wood. In the specimens studied, all vessel members in the
outer portion of the mature secondary xylem had simple
perforations.

The wood parenchyma falls into two categories. In Gyno-
trockes and Crossostyles it is in closely spaced irregular lines or
narrow bands (Plate I, 5) whereas in the other three genera
it1s in well developed bands, which are widely and irregularly
spaced in Carallia, but closely and symmetrically spaced in
Aniso phyllea and Combretocarpus (Plate 1, 6).

o the poce, e e O T e
e embers, and the
c E_L!r'SL::?niqzipcrtl.lreS of the vessel member pits distinguish
(i?a[]],r(lrfr and ‘Camré‘re!ocarpm frc?m the.uthe‘r members

Pynotrocheae. They are considered in this study as

present in all elements; crystals few to abundant, =

TROPICAL WOODS 1

forming the tribe Anisophylleac of Bentham and Hooker,
who segregated the genera on the basis of their 3 styles, alter-
nate leaves, and exalbuminous seeds.

No. 44

3. MACARISIEAE

The Macarisieae comprise the genera Macarisia, Cassi-
pourea, Blepharistemma, Sterigmapetalum, and Anopyxis,
the last two forming a special section. Like the Gynotrocheae,
they have none of the adaptation features characteristic of
the Rhizophoreae, They are mostly small trees or shrubs oc-
curring in isolated localities and are without economic impor-
tance. The best known are Anopyxis and certain species of
Cassipourea, which are large forest trees yielding handsome,
tough, strong, serviceable woods, though as yet used only
locally. " '

The Macarisieae are evergreen trees or shrubs with opposite, simple, cre-
nate or dentate leaves. Flowers monoecious or dioecious, solitary or in axillary
cymes; calyx tube short, 4—7-lobed, obscure or companulate and adnate to the
base of the ovary; petals 3-6, inserted upon the disk, lacerated, dentate, or
fringed; stamens 8-30, inserted on the margin of the disk; staminodes numer-
ous in Anopyxis and Sterigmapetalum; ovary free, - or 6-celled; style filiform;
stigma weakly lobed; ovules 2 per cell, pendulous from the apex. Fruit dry
or fleshy, septicidally dehiscent; generally 2 seeds per chamber; seeds winged.

Woods uniformly grayish white to light reddish brown;
medium to hard and heavy (sp. gr. 0.67 to 0.98); generally
straight-grained; very fine-textured; difficult to cut, but work
well, taking a smooth hard finish and a good polish. Odor and
taste absent or not distinctive. Growth rings absent or some-
times indicated by denser bands. Pores very numerous, very
small to moderate-sized, indistinct to fairly visible, mostly
solitary and well distributed, occasionally in multiples of 2 or
3; tyloses and reddish gums sporadic, but often occluding the
pores. Vessel lines very fine. Parenchyma abundant, but in-
distinct to the unaided eye; in weak, irregular, confluent
paratracheal and metatracheal lines, or occasionally in
narrow, irregular bands. Rays very fine, faintly visible or in-
distinct on cross section, numerous to very numerous; ray
fleck low to very low on radial section.

Vessels thin-walled, except in Sterigmapetalum and Anopy-




—_—

5 TROPICAL WOODS No. 44

xis; sclerotic tyloses present in some specimens odf Ca{in?alggﬁ
elliptica; members long, generally with pl]:.te l!:a s; g t]i
simple and multiple perforations present, the plates of the
latter with numerous, delicate, often reticulate bars; inter-
yascular pit-pairs very small, their a.rrangment alternate. or
opposite, crowded or scattered, and in some genera tending
to scalariform. Rays heterogeneous, numerous to very numers
ous, very fine to fine (14, generally 2 or 3, cells wide), low to
very low: cells fine, thin-walled except in Sterigmapetalum;
crystals sometimes present; pits to contiguous ray cells very
emall and abundant; ray-vessel pit-pairs irregular in size

and outline, but commonly linear and in scalariform arrange- |

ment. Fiber-tracheids long, thick-walled, often gelatinous;
pits distinctly bordered.

The outstanding characteristics of the Macarisieae are: (1)
numerous small pores; (2) both simple and multiple perfora-
tions; (3) small intervascular pits in alternate, opposite, or
scalariform arrangement; (4) abundant confluent paratracheal
and metatracheal parenchyma (except in Sterigmapetalum
and Anopyxis) (Plate 1, 4); (5) exclusively fine rays (Plate
IV, 17); (6) wood fibers with distinct bordered pits.

In Anopyxis and Sterigmapetalum the pores are larger,

thicker-walled, and less numerous than in the other genera of -

the Macarisieae. In Sterigmapetalum the parenchyma is ar-
ranged in short tangential lines in contact with the pores
only on one side (Plate I, 9); in 4nopyxis it is conspicuously
aliform (Plate 11, 10). Cross sections of the woods of the
two genera resemble the Rhizophoreae, especially Ceriops
and Kandelia, but the sum total of the anatomical features
]!1:1-;“L's‘tht"n] in the Macarisieae. Their segregation into a
chpt:m'icnf seetion is aided by the fact that both have dicecious
flowers and numerous stflminudcs, whereas these features
are not found in the remaining genera of the Macarisieae

In some of the genera of this group the simple pcrforati.ons
are three to four times longer than they are wide, the sides of
j!lt- openings are conspicuously parallel, and the ends are
symmetrically rounded (Plate VI, 25). The scalariform per
plates often tend to have this oblong shape, %UE

generally are longe ot
gencrally are longer. In both types, however, the perforation
rims are wide and distinct.

n
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In some specimens of Cassipourea elliptica concentric zones
were found in which the pores are completely occluded by
sclerotic tyloses or by amorphic deposits of red or yellow gum
(Plate 1V, 17). The lumina of the tyloses are frequently filled
with large crystals (up to 65 u in length) or plugged with gum.

4. UNCLASSIFIED

Poga and Pellacalys are two distinct genera that have been
included with the Rhizophoraceae, although they appear
decidedly out of place in the family. s

Poga.—The single species, Poga oleosa Pierre, is a medium-
sized to large evergreen West African tree, which is much bet-
ter known locally as a source of edible nuts than for its timber.
According to Unwin (p. 368), it is one of the few trees in
Nigeria that is preserved when a fresh clearing is made for a
farm.

Leaves entire, alternate. Flowers yery small, dioecious, in dense axillary
spikes; calyx 4-parted, triangular, lobed; petals 4, inserted on the disk, indis-
tinctly lobed, glandularly fringed; stamens 8, short, flat, and attached to the
disk; anthers 2-valved; ovary superior, 4-chambered, with 1 ovule to each
chamber; style egg-shaped, pointed. Fruit a 4-chambered nat, often with 1
or 2 of the chambers sterile; exocarp fleshy and very thick; endodermis ligni-
fied; seeds rather long, with hard, crusty, cinnamon-brown shell; exalbumi-
nous; embryo not divided, rich in oils around periphery.

Wood uniformly lustrous golden brown; soft, readily dented
with thumb nail; light (sp. gr. ©:51 to ©.56); with straight or
somewhat twisted grain; fine-textured; works easily and takes
a smooth finish and high polish. Odor and taste absent or not
distinctive. Growth rings absent. Pores very large, open, ap-
pearing as pin holes, scattered, m‘oa}tiy solitary, sometimes in
multiples of 2—4. Vessel lines conspicuous, appearing as deep,
coarse scratches. Parenchyma fairly abundant, :_vxs_tbic wn!_:h
lens as narrow confluent paratr_acheal bands. -l;lﬂ-yg very bl_*oad,__
high, readily visible on all sections, producing a handsome
figure on radial surface. o =

gwood parenchyma bands 2-4 cells wnde, ce].ls. thln-waugd,.
very large and flattened radially, -espﬁc:a;llg when in c_qntgct:
with the pores. Vessel members long, thm-wallc_d; ‘t)'loses
absent; perforations simple, the plates nearly hqrazonti!l;
intervascular pit-pairs very large (27 w), round, alternate,
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numerous; apertures oblique, slit-like, extended, frequently
coalescent. Rays coarse-celled, heterogeneous, the multiseriate
very broad u:ﬁ to 20 cells and 0.3 mm. in'widtl}), rather low to
moderately high, the cells thin-walled, often with gummy con-
tents; pits to contiguous ray cells very numerous, small; ray-
ing unilaterally compound, one simple ray pit (often

te

14

vessel pi

50 to r‘:’_.- m ]-:.{-,g'u subtending several vessel pits. Fiber-tracheids
thin-walled; pits apparently restricted to radial walls, fairly
large, the apertures vertical and extended.

The outstanding characteristics of the wood of Poga are:
(1) the lustrous golden brown color; (2) extremely large pores
(Plate I, 11); (3) widely spaced, narrow bands of confluent
paratracheal parenchyma; (4) few, very broad, rather low
to moderately high rays; (5) thin-walled fiber-tracheids; (6)
large, round or oval intervascular pit-pairs; (7) unilaterally
compound vessel-parenchyma pitting (Plate V, 21).

Pellacalyx.—The two known species, P. a.\‘iff’a)rf; Korth
and P. Saccardianus Scort., are small to medium-sized slen:
der, "evergreen trees occurring in the Malay Peninsu];, and
zs]mfds. The timber is of no commercial in;portance but i
used to a limited extent locally for construction pur O;GS ThlS
woods of both species are much alike. S
o i P, st peided. Flowers monaeou, ssilary, sl
urn-shaped alr".d d-r:iwn Urlli ;;ro?lse dusrlm i Cyimen cX tube gk oued,
:Rma][. S i ;)Lng tube abm'::\thc ovary; petals 4—6, very
inserted on crenulate d'g:;:‘ u‘ii- 2 _or absent; stamens 8-12, very short
feven, {_!c{_dmm)c;:d‘:ssth: :2;_2::, m:'{l‘-shlapcd; anthers small; ovary inz
ovules pendulous in el e bu;dlzs‘*n{ait‘igtma bowl-shaped, s-10-lobed;
lnk.-:, fleshy, s-10-celled, S W imth chgmbcr_. Ft“l.llt berry-
albumen copious; testa wrinkled and t]"li(:k. RerRaged in oniscriate el

We ] r i i
od uniformly grayish white throughout; rather soft a d
n

e : :
l\:,:htk ._?p. gr. 0.62); straight-grained; coarse._text
| rk. Odorless and tasteless. Growth rin s ab
arge, open, solitary or in clusters o i
Zhorr tangential rows. Vessel lines v
earanc i
cE?madis;o;:dv;r?d’hespima”y to tangential surface. Paren
embedgl?r: eril road, confluent, paratracheal bands
St g the pores. Rays very broad, high. con.
sections, especially the radial, ik

ured; easy to
nt. Pores few
f 3 or 4 and arranged in
ery coarse, giving splintery
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Wood parenchyma bands 6-12 cells wide; cells thin-walled.
Vessels thin-walled; tyloses absent; members very long, ter-
minating abruptly; perforations usually simple, round or
oval; very large, delicately reticulate perforation plates
sporadic; plates obliquely inclined or nearly horizontal;inter-
vascular pit-pairs very large (av. 24-30 1), crowded, rectangu-
lar, opposite; apertures large, lenticular, included, very con-
spicuous. Rays heterogeneous; cells thin-walled; multiseriate
rays very broad (up to 21 cells and 0.5 mm. in width), mod-
erately high to high; pits to contiguous ray cells very numer-
ous, large and conspicuous; ray-vessel pitting predominantly
scalariform, the pit-pairs very large, almost simple. Fiber-
tracheid pits extremely large and conspicuous (commonly
30 u high); apertures vertical, extended, very broad and len-
ticular in P. axillaris, slit-like in P. Saccardianus; walls thick.
A summary of the characteristic features of the woods of
Pellacalyx includes: (1) arrangement of the poresin tangential
rows (Plate I1, 12); (2) large, simple perforations (Plate V,
23); (3) large, conspicuous, opposite intervascular pit-pairs
(Plate V, 22); (4) very broad, high rays; (5) very large bor-
dered pits in the fiber-tracheids.

Comparison of the Taxonomic and Anatomical Divisions

The composition and internal division of the Rhizophora-
ceae have been a subject of controversy among taxonomists
ever since the family was first proposed by Robert Brown in
1814. As previously stated, there are three proposed systems
for the classification of the genera of the Rhizophoraceae: (1)
that of Bentham and Hooker who separated the tidal, or
Mangrove, species from the inland species on the basis of
their adaptation characters; (2) that of Ridley, who. con-
sidered the Bentham and Hooker subdivisions sufficiently
distinctive to be designated as families; and (3) that of Schim-
per who contended that the placing of Rbizophora, Bruguiera,
Ceriops, and Kandelia in a separate, independent group is
erroneous, since this arrangement is based upon the response
of the plants to environmental conditions alone and does not
show the true affinities of the genera within the family.
Further he states that Rbizopbora and Bruguiera are more
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in differ-
cenera are not treated as a whole, but are segregated in _

ich 1 i ra.
ent tribes. each of which includes some of the inland gene

The wood anatomy of the available representa}:wes ?f tﬁs'.
amily does not fully conform with any of the three classifi-

fam

ns just mentioned. On a basis of their wood st'rt,t'c!:urei{tl!:ie
tidal genera, which constitute the anatomical d:vnswnﬁ b
sophoreae in this study, unquestionably form a well-defined,
homogeneous, natural aggregation readily separable from
other members of this or any other family. Since the flowers,

four genera might well be set up as an independent FamllY’
oposed by Ridley.

The division Legnotideae (the inland genera), as proposed
by Bentham and Hooker, represents a very heterogqneous and
unnatural classification. Schimper found that certain of these
genera, namely Wesbea, Cassipourea, Biepbarf:{emma, Dacty-
lopetalum, and Macarisia, exhibit a relationship so well de-
fined that he placed them in a separate tribe, the Macarisieae

which Anopyxis and Sterigmapetalum were later assigned).
Schimper placed the remaining genera of Bentham and
Hooker's Legnotideae, namely Carallia, Crossostyles, Gyno-
iracbes, and Pellacalyx, in the same tribe with the Mangrove
genera. This relationship, however, as pointed out above, is
more than doubtful. Ridley, on the other hand considered
Carallia, Gynotroches, and Pellacalyx sufficiently allied and
distinctive to form an independent family. He did not deal
with the other genera of Bentham and Hooker’s Legnotideae,
since his study was confined to the Malayan flora. Anatomi.
cally the woods of Bentham and Hooker’s Legnotideae form
two distinct groups, designated in this study as the Macari-
sicac and the Gynotrocheae. The grouping of the genera in
tl_m Macarisieae is the same as that proposed by Schimper; the
Gynotrocheae agree in part with Ridley’s Legnotideae, Each
natural an aggrega.

as pro

of these divisions is as well defined and as
tion as the Rhizophoreae

. Bentham and Hooker
include the genera #yjs

proposed a tribe, Anisophylleae, to
ophyllea and Combretocarpus., Schim.

fruits, and leaves are also distinctive, it appears that these |
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per accepted this subdivision but designated it as a subfamily
(to which Poga was later assigned). Ridley treats the genus
Anisophyllea as constituting a monotypic family (Poga and
Combretocarpus not being native to Malaya). The wood
structure of Anisophyllea and Combretocarpus indicates that
they are closely related to the Gynotrocheae, though suffi-
ciently distinct to permit their segregation as a section.

It is of interest to note that, with the exception of Pella-
calyx, all the genera accepted as members of the Rhizophora-
ceae by Bentham and Hooker and by Schimper fit harmoni-
ously into one of the above groups. It is the later additions,
namely Sterigmapetalum, Anopyxis, and Poga, whose position
in the groups is questionable. Sterigmapeialum has many of
the features of the Macarisieae, but its highly characteristic
parenchyma pattern calls for a separate section. Sprague
(1909) found Anopyxis Engl. to be synonymous with Pyna-
ertia, which De Wildeman described as a new genus of the
Meliaceae. Systematic botanists now agree that this genus
does not belong in the Meliaceae and that it shows some
affinity to Macarisia. The position of Anopyxis in the Rhi-
zophoraceae is still questionable and this is reflected in the
wood structure. In some of its features it appears related to
Sterigmapetalum and, provisionally at least, the two genera
may be placed in the same section of the Macarisieae. No
places have been found for Pellacalyx and Poga, although the
wood of the latter superficially resembles that of Embotbrium
(Proteaceae).

Key for the Determination of the Woods of the

Rhizophoraceae
1 a. Pores very large (up to §40 s, av. 350450 u); mostly round and
solitary, or few, rather large (up to 270 u, av, 200~230 u), and ar-
ranged in short tangential TOWS. ... ... oviiiiii i 2
b. Pores less than 300 u in diameter and not arranged in tangential
FOWEL &y ot hain o o atetdictaia dLh AT = i s To AN A NS 444 o e e o 30 3

2 a. Intervascular pit-pairs very large and conspicuous, crowded and
opposite. Pores arranged in tangential rows, generally in contact
with one another. Rays very broad to exceedingly broad, moder-
ately high to high. Fiber pits very large and conspicuous.. . . Pellacalyx.

b. Intervascular pit-pairs large, not very crowded, alternate, Pores




§a.

a. Intervascular pitting exclusively scalariform. Perforation plates

b a. Pores rarely more than 150 p in diameter,

) & Intervascular pitting exclusively scalariform. . . .. ..
b. Intervascular pitting alternate
QR !

a. Unilaterally com
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mostly solitary. Rays very broad, rather low to moderately lugh;b |
Fiber pits Ot CONSPICUOUS. .« cusvsmsmrssnsnavnnnsarns nas ga.

scalariform, with heavy bars. Wood fibers with simple pits. Uni-
seriate rays rare or not abundant. . ..., ... cnesaancsisnndas

b. Int Jlar pitting alternate. Perforations simple or both simple
and iple. Wood fibers with bordered pits. Uniseriate rays
ADUDARNT. . v o oo svinmne inwe s tle smaimaind 7 4 e e aca o AT T

a. Both large and small pit-pairs between rayscells, . ...... .. .ouies
. Only small pit-pairs between ray cells. ........ocvviiomvannnns
Unilaterally compound vessel-ray pits shield-shaped or oblong.
Rays rarely more than 3. mm. high and 3-4 ce}ls mde.:l. Wood
p.'u-.'m:h_\'n‘m scanty, vasicentric, uniseriate, occasionally in s!:ort
confluent paratracheal lines, 1—3 cells wide or, when growth rings
arc present, terminal 2-4 cellswide. .. ... 0000 .y RERCEPREE Ceriops.
. Unilaterally compound vessel-ray pits without distinctive shape.
Rays up to 104 mm. high and 4-6 cells wide. Wood parenchyma
entirely vasicentric, scanty, 1—2 cells wide

o

a. Wood parenchyma entirely vasicentric, 1-2 cells wide. Rays up to
104 mm. highand 2-geellswide. .. .. .ovvveviiiniinvnss Rbizopbaora,
b. Wood parenchyma vasicentric, 1-3 cells wide, and metatracheal
confluent, 2-4 cells wide. Rays rarely more than 3-5 mm. high and

5:celly Wide s i s coipr o I Ao g e ] Kandelia.
2. Woods with very broad, coarse-celled, high to very high rays. ;

Perforations simple (occasionally multiple in the smaller vessels of
Gynotroches)

simple or multiple..............

moderately numerous

(av. 11-15 per 9. mm.). Wood parenchyma vasicentric and in
trregular metacracheal Bncs. o vcac v o mimsisbot R

b. Pores UP 10 275 4 in diameter, rarely more, few (av. 2-5 per sq.
mm.). Wood parenchyma vasicentric and in well defined para-
tracheal confluent and metatracheal L T e

ores mostly in multiples or cl
lar bands. Vessel members long: n;
« Pores mostly solitary, Wood

rical bands. Vessel members iy

very short to short

pound pitting between vessels
r'Y commaon, ]ntmmular pit

...............

and ray and wood
apertures included.

.............

parenchyma ve

CAL 19
N TROPI WOODS
0. 44 Vot |
i i short tangenti
] chyma aliform, or in very S e,
12 &, :::E? ;ﬁﬁmﬁim the pores on one side only-. Porcs ..... pcr .
b w:od pareuchyma vasicentric ‘and in metatracheal lin-af.- Porcs L5
" 20-150 PEF 8. MM ¢« sssesosaresssnriarsss S
13 a. Wood parenchyma aliform. Pores 2-4 per Q. MM, .. .« + .o+ nopy.

ial li in contact
in short tangential lines, generally in co Ty
¢ ::hdpoprz?: ?}f::l;dlzonly. Pores 8-12 per sq. mm.. . . Sterigmapelaii

<+ e +s .. Blepharistemma.

14 a. Rays biseriate, rarely triseriate. ......... - o

b. Rays mostly triseriate, SOMELIMES 4-8CHALE. o « o o v vrmessssnmenss

i i ; simple perfora-
i ultiple perforations common; stmp ! :
i 3333 ;?g:ﬂ;n:bﬁng. Iaore;:e!l-;s than 80 u in diameter. . .Ca::;.z:urm
b. Perforations predominantly simple and round. Pores a\rfr:a.gﬂt;_ ey
u in diameter. .. .. ..
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Explanation of Plates X
Prates I, 11, Cross sections of the woods of 12 genera sh'ow
inc the relative size and arrangement of the pores ang

?1.;7'mch_\'mii, the width of the rays, and other details, X 55

No. 1. Bruguiera conjugata (L.) Merr. No. 2. Ceriops tagal C. B. Rob. No_-,.'a
Kandelia Rbeedii Wight & Arn. No. 4. Blepbaristemma corymbosum Benth
No. <. Gynotroches axillaris Blume. No. 6. Combretocarpus Maotleyi Hook, f.
N wrea elliptica Poir. No. 8. Macarisia pyramidata Thou. No. 9s
Sterigm m obovatum Kuhlm. No. 10. Anopyxis ealaensis Sprague, Nos
11. Poga olevsa Pierre. No, 12, Pellacalyx axsilarss Korth.

Prate I11. Tangential sections of the woods of four genera’
showing the types of intervascular pitting and the relative®
thickness of the larger rays. X 110.

_No. 13. Bruguiera conjugata (L.) Merr. No. 14. Gynotrackes axillaris Blume.
No. 15. Ceriops tagal C. B. Rob. No, 16, Anisopbyllea laurina R. Br.

Prate IV. Tangential sections of the woods of four species
of three genera showing relative size of rays and other struc-
tural details. X 110,

No. 17. Cassipourea eliiptica Poir, No, 18. Anopyxis ealaensis Sprague, No,

19. Anopysis occidentalis A, Chev. No. 20, Carallia integerrima DC,

Prate V. Longitudinal sections of the woods of Poga and
f‘r:’;‘bm{t'.\'. X 110,

No, 21, ‘I'angcqtia] section of Poga oleosa Pierre show
ray a:l the left, thin-walled wood fibers in the middle, an
pound vessel-parenchyma pitting at the right. No. i

ound vessel.parenchy : gat. No. 22. Radial secti

i ¢lacalyx axillaris Korth, showing thin-walled partnchyma:lmthis:;t:\?:ﬂ:;
_.r:-_-r-rr:l_rhc:ds"und part of a vessel member with large o it:: 1 1-\1
Tangential section of the sa howing si Sl
e Same showing simple perforations of vessel memb, '
thick-walled fiber-trachcids, and part of a large ray. i
Prate VL. Ty
ting. 4

ing part of a broad
d unilaterally com-

pes of vessel perforation and ray-vessel pit-

No. 24, 8 : .
J 4;@ : { Obcaagla?_iurm pcrfo'ratwn plate in Kandelia Rbeedii Wight & Arn
X 400, No, 16, Chabes o Simple perforation in Cassipourea Afuelii Alston.
conjugata (L.,) }'\'lcrr r;ct;rm;: pitting of contiguous r ay cells in Bruguicn;
Sprague. X 110, No, 8. I:)’iilat:'r:ﬁ'- Ray.vessel pitting in Anopyxis ealaensis
tagal C. B, Rob, % 8go, ¥ compound ray-vessel pitting in Ceriops
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NOTE ON THE WOOD OF CEPHALOHIBISCUS

By SamuEeL J. REcorp

. . the
I 3o of wid and brbariam spcimenscllected 7
Yale School of Forestry by Mr. J. H. ¢ Crobalibi-
Bougainville Island in December 1932, is one 0 elp )
biscus Peekelii, a new genus and species (fam. Ma vaIc&ae
recently deseribed by Ullrich (Notizbl. bot. G_art. unc_i dl{s-
Berlin-Dahlem 114: 125 494-500) from material obtained in
northwestern Melanesia. The native names are Tara:ru. or
Taruru and Pureu (Bougainville); Palamoroa (New Britain).
According to the collector the tree atta?ns a height ?f 40—50
feet; its bark is used locally for settling troughs in sago-
making. The seed wool is similar to kapok. The wood is used
to a limited extent in native houses. .
Sapwood white, not sharply demarcated; heartwood with
pinkish tinge or faint pinkish streaks; lustrous. Light and
soft, but tough; sp. gr. (air-dry) o.29; weight 18 lbs. per cu.
ft.; texture rather coarse; grain roey; wood saws woolly and
the fibers tend to pull out in planing; not resistant to decay.
Growth rings indistinct. Pores mostly visible, open, rather
few, scattered without pattern, solitary or less frequently in
small radial multiples. Vessel lines distinct. Parenchyma in
very numerous, short, irregular, tangential lines, not visible
without lens. Rays all storied, of fairly uniform size, visible
on all sections, being somewhat darker than ground mass.
RIPPIC marks distinct, regular, all elements storied, about 60
per inch (24 per cm.).
tio‘;:efse! members with blunt ends and large, simple perfora-
S; pits to other vessels rather small, alternate, crowded,
the narrow apertures often coalescent. Parenchyma in short
uniseriate, metatracheal lines; also diffuse and sparingl):
P_‘f‘l'itrgcrll?alt;l cetlls th‘“‘ﬁ“ﬂ?‘i’; Rays 2 or 3 cells wide and
cells ’P'rocufnbzntc: :!f » cels high; heterogeneous, with interior
I'ay-

Unilaterally compound. Fibers definitely storied;

PIts minyte, numerous but irregularly distributed in radial

walls, i AWy,
% Stmp le or mdi_StlnCtly border ed, the aperturee clis L
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YN THE OCCURRENCE OF L.*&'CME'?LLEA AND A
4 NEW SPECIES OF ZSCHOKKEA IN
CENTRAL AMERICA

By Rosert E. WooDsox, Jr.

Missouri Botanical Garden, Washingion University, St. Louts

Nearly every family of flowering plants includes one orS§
more rather enigmatic genera usually based upon a single
poorly known species of rather uncertain distribution and &

relatively rare occurrence. The original description itself;

occasionally all that is known to the botanical world in 8
general, may be painfully inadequate and unaccompanied S
by illustrations. The case of the genus Lacmellea Karst: S

therefore is not extreme as the author provided an excellent

plate in folio size (Karst. Fl. Columb. 2: pl. 152. 1862) to ;:'

ilustrate the single species in both the general habit and the
structural details of flower and fruit.
Lacmellea edulis has remained poorly understood largely

because of its evident rarity. Originally reported from the

Colombian Andes, I had been unable to find actual specimens
referable to the species in any of the larger American herbaria,
It was of great interest therefore when the species was re-

ported from the Panama Canal Zone by Standley (Contrib,
- Upon examination of two of the

Arnold Arb. §: 127. 1933)
three specimens cited by Standley (Wilson 98; Woodworth €3
Vestal 639) it was obvi
Barro Colorado Island do not represent Lacmellea edulis
I\azrsthbut a new species of Zschokkea.

schokkea panamensis Wood
Z son, Spec. nov.—
dicitur 10-12 m. altitu i ot
;ﬂij‘l'lsmhs glabris post maturitatem inconspicue lenticellatigs
7S Oppositis petiolatis oblongo-ellipticis 6- ;
apice sat abrupte acuminatis

¢ymosis opposito-lateraliby e o
frtrribe e e 33_ breviter stipitatis foliis multo

iy 2 379 gerentibus; pedicellis 0.4-0.6
minimisg-]scfllab'nsl, l:fra:f:teis ovato-subreniformibus scar?aceis
» “alyas laciniis ovato-subreniformibus late obtusis
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.

ious that the plants reported from

dine attingens; ramulis teretibus gra-
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rotundatisve 0.1-0.15 cm. longis margine ciliolatis cacter-
umque glabriusculis; corollae salverformis tubo proprio 1.8-
2.0 cm. longo ca. 0.15 cm. basi diametro metiente extus
glabro faucibus 0.4-0.5 cm. longis tubo paululo latioribus
Jobis oblique oblongo-ellipticis obtusis 0.7-0.8 em. longis extus
minute papillatis patulis; antheris 0.5 cm. longis angustatis;
ovario ovoideo-fusiforme cum stylo 0.75-0.8 em. longo mi-
nutissime papillato; stigmate anguste oblongoideo simplice ca.
0.25 cm. longo minutissime denseque papillato breviter (ca.

* 0.05 cm.) apiculato; fructibus ignotis.

Trees, said to attain 10-12 m. in height; branches terete,
relatively slender, glabrous, inconspicuously lenticellate when
fully mature; leaves opposite, oblong-elliptic, 6-10 em. long,
cm. broad, apex rather abruptly acuminate, base obtusely
eate, firmly membranaceous to subcoriaceous, glabrous
ughout; petioles canaliculate, 0.7-0.9 cm. long; in-
scence cymose, opposite-lateral, shortly pedunculate,
much shorter than the subtending leaves, bearing 3-9 white

flowers; pedicels 0.4-0.6 cm. long, glabrous; bracts ovate-
subreniform, scarious, minute; calyx-lobes ovate-subreniform,
broadly obtuse to rounded, 0.1-0.15 cm. long, the margins

ciliolate, otherwise glabrous; corolla salverform, the proper-
tube 1.8-2.0 cm. long, about 0.15 cm. in diameter at the base,

glabrous without, the throat 0.4-0.5 cm. long, somewhat

broader than the proper-tube, the lobes obliquely oblong-
elliptic, obtuse, 0.7-0.8 cm. long, minutely papillate without,
patulous; anthers 0.5 cm. long, very narrow; ovary ovoid-
fusiform, very minutely papillate (with the style) 0.75—0.8
cm. long; stigma narrowly o[l):Iongoid, simple, about 0.25 cm.
long, very minutely and densely papillate, shortly (about
0.05 cm.) apiculate; fruit unknown.—Panama: Canal Zone:
Barro Colorado Island, February 1932, R. H. Woadworth &
P. 4. Vestal 639 (Herb. Missouri Bot. Garden, Type); Cocle:
above Penonomé, March s-19, 1908, R. §. Williams 587
(Herb. N. Y. Bot. Garden).

The specimen collected by Williams is not designated as a
cotype because the foliage is somewhat more nearly coriaceous
than that of the type and may ultimately be proved distinct.
Z. panamensis is the first record of the South American genus
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Zschokkea from north of Colombia. It Qiﬁ'ers from Z. ﬂ
bunda of Brazil chiefly in its narrower foliage and proportions
allv longer corolla-lobes. '
; There can be no doubt that the plants cited above belong to
Zschokkea because of the high insertion of the stamens, the
characteristic stigma, and the bilocular, syncarpous ovarys
However some disappointment was felt in the fact that the'
identity of Lacmellea was still uncertain.
'I‘h%.u'disap;.mintmcm was dispelled only recently when I res
ceived a very poorly preserved herbarium specimen from an
undesignated locality in British Honduras collected togethef
with copious flowers and floral buds preserved in alcohol fo
anatomical study by Mr. William A. Schipp. This plant wag
recognized almost at once as exactly corresponding to the
original illustration of Lacmellea edulis Karst., the corollag
of which are much smaller than those of Zschokkea with thel
anthers inserted near the base of the short tube. The single
specimen is incorporated within the herbarium of the Miss
souri Botanical Garden. .
With th».‘: occurrence uf: Lacmellea in British Honduras firmly &
established by Schipp’s unnumbered collection, anothep
specimen l_)_\_' tge same collector was found by chance among
a series of unde 1 . . i .o
which also Cr:linzit:izgn:']iii ill'llge(tise-ta'ill‘hl'sl]m]]ecnon i froe
and bears the data: “Small tree ?5 ; usgrater_d by Karsten,_‘
e o : : €€ OV erhangmg riverbank, also
‘ound inland at high altitudes. Fruit yellow, which has the
odor of Mango; wood light yellow and br;ttl .c 4 the
Grande River, 5o ft. altitude. Trunk oo The, R
November 4, 1933, . . Scbigp 159" Durt s neterl
sumable s 2 9837 4. /4.~ Duplicates are pre=
e ot el A b
which is said to be pal%,tahsll;pfno;esd‘f’y beAmade of e lal
the generic name was compounded bee}t{. el of facis
to the local Colombia ¥ Rarsten with reference.
h name Leche y Miel (milk and honey).;
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A NEW STERCULIA FROM PANA

By PauL C. STANDLEY
Field Museum of Natural History

Among the numerous specimens of trees m“ﬁ:t%(liat:;
Panama in 1927 by G. Proctor Cooper and George 3 U s
for the Yale School of Forestry in cooperation with Ln -
Fruit Company (see Tropical Woods 16: 1-35), was OI’;‘.C :
sterile condition) that I named S/oanca mc’g“P‘?)’ﬂi étlgr
after comparison with the type of that species in the U. S.
National Herbarium. The resemblance of the le_avc_:s 1S SO
striking that there was I.ittle reason for questioning the
accuracy of the determination. ) .

Recently, however, Professor Record has informed me that
the wood of the Cooper & Slater tree has the structure of
Sterculia rather than of Slanea. He has also sent me flowers
and fruit, which were inadvertently omitted from the first lot,
and while it is now clear that the material represents a
Sterculia, 1 know of no species to which it can be referred. I
am accordingly describing it as new and naming it in Pro-
fessor Record’s honor.

Sterculia Recordiana, sp. nov.—Arbor excelsa ad 23 m.
alta, trunco fere 1 m. diam., ramulis crassis dense pilosis atque
flavido-tomentulosis apice dense foliatis, internodiis brevis-
simis; folia mediocria petiolata subcoriacea, petiolo 1.5—7 cm.
long9 dense tomentuloso et sparse piloso; lamina ovalis,
2:1alli::3:0ngz_z vel obo&rato-elliptica_ 13-27 cm. longa 6.5-16
ba:;i brev‘?tplce rot:m at?i et brew_ter aplculato-acummata,
s bu“actr aperte cordata vel interdum truncata, con-
vulisgue § 4, supra l1)111 sicco brunnescens glabra nervis ner-
el r:pressxs sublucida, sul_)tus ulpraese.artlm In statu ju-
i g lu escens parce st.ellato-p}los a, ad nervos costamque

cmentulosa, basi g-nervia, nervis lateralibus utroque lat
+irea 10 prominentibus, nervulis valde promi i e
latis, marginibus integris vel promunentibus reticu-
vidas , egris vel undulatis; inflorescentiae ut
Videtur axillares, subsimplices vel sparse icul
ad 15 cm, longae vel ultra, rhachi grfcili spl;‘l‘_;‘::;luato- rarzosac
runneo_tom $ : A .Osa et dense
Us usque ade?t:rllfl)s:ix; ;g:;uss iax(; paucifloris, pedicellis gracili-
: 3 S€pala circa 9 mm. lonea anm.
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lanceolato-oblonga acuminata extus tomentulosa et spa
hirsuta intus prope basin villosa; carpeﬂa (unum solum visu
fructus magna subglobosa obliqua circa 7 cm. longa
lata sublateraliter apicata glabrata.—Payama: Cha
ola Valley, .\l;}}' 1927, G. Proctor Cooper & George |
fer 104 Yale No. 10285; Herb. Field Mus., type). Cris
camola \.1};{_':\.II"L'}'[‘LIRI'_\' 17, 1928, Cooper 536 (Yale No3
_ - \‘1?‘;5;;:_I.\.;L'r..l.l"f;'}r"u region, .%ugust 2, 1923, A. ?. f

Vernacular name Panamd, according to Cox, this being the

me applied commonly to Sterculia apetala (Jacq.) Karsth
g the tree somewhat suggests some of the South
American species of the genus, but the pubescence of the"
leaves is esse ’,’-’“"].‘ different from that of any South American.
species seen by the writer. The leaves are quite unlike those
0 er species known from Central America. 3

SOME PROBLEMS FOR THE WOOD ANATOMIST

& Pl IR
By SamueL J. Recorp

= el hi'css. a smlaii group of scientists
R SRR itérnational / iati 13
natomists, which was formally onal Association of Wood =
tter. This Asa ally constituted at Paris a year

1ation, n I 1
of 87 ,rw-.-(_‘g*.;‘l;cr;-(-l“ i':T convention here, has a present
s .‘., 25 different countries. Its object 1

ey

v i e and mt:cti%]e l'deis . m'ﬂ:)rmation
7,,,-;.'-...: n and exchange of m "g?, ) o i
tandard terminology and d"'a'tm:ld]’ P
.li.‘-l' l:u,fi'.-;n_:ran:.f' scientific articlzztar;:lzinf:gls; st o
@and assist > §t ‘ -

_Peciic problems undertaken in the glayr;l f

. er read at a meetin e
fternational Botanica

Lo advance the kn

nce the k!:r.'\'.']l_‘t'}ﬂ
iVilies are: (4) iz
¥ -..'_','

1 correspondenc

1 A%
Abstract

of a pay

xth

Anatomy. §;

g of the Section of Mor
phol
I Congress, Amsterdam, segfc’;n“,,“:

3 1935.
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Association are concerned with terminology. If members are

to work together advantageously they must be able to under-

stand each other. It is not a question of using a common
tongue, but of agreeing upon ideas or concepts and stand-
ardizing the expressions of them in different languages.
We now realize that some long accepted ideas regarding wood
structure are definitely wrong and that many others are in
need of modification. With new discoveries being made, new

insights being obtained, new concepts being formed, it must

be understood that all proposed standards are tentative and
subject to changes in the light of new facts and experience. But
‘merely because perfection can not

be attained at once is no
n for delaying attempts to reach a basis for mutual
rstanding. And once terms and definitions have been
by a responsible and representative body they should
be employed as recommended or their use avoided.
this way can confusion be reduced or prevented.

~ The response to the first efforts of the Association to stand-
ardize its terminology has been so encouraging that commit-
tees are now at work on technique, with particular reference

' to measurements, so that results obtained by different inves-
~ tigators will be compara.bl_e. The discussion is far-reaching and

important questions arise at every step. What measurements
are worth while? How shall they be made? How can represent-
ative samples be obtained? What are the variables involved
‘and how can their significance, or lack of it, be estimated?
It would be very helpful if we had complete lists of all the
woods in which certain structural features are found. As

~ examples of the things I have in mind I may mention storied

structure, included phloem, intercellular canals, latex and

* tanniniferous tubes, different types of perforations and pits,

and arrangement of rays and of wood parenchyma. Com-
parative study of such lists would reveal natural groupingsand
indicate their systematic worth. With such data it would also
be simple to make artificial keys for the determination of
unknown specimens. Every wood anatomist feels the need for
such assistance and should be willing to cooperate in securing
the necessary information.

The diagnostic value of various poorly known features
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should be investigated. Among these may be mentioned ¢;
eals and starch, both in ray and wood parenchyma cells g
in wood fibers: fibriform vessel elements, spiral thickening
in vessels and fibers, and sclerotic tyloses. The various
posits in wood provide a great field for chemical exploratis
[ believe that it would be well worth while to prepare a stan
rd series of chemical tests which could be easily applied to'al

ier investigation. Indeed, in whatever direction we look,

we see unlimited opportunities for research. We have scare

familiar a substance as wood.

[ believe that most anatomists prefer to leave matters of
y to systematic botanists. The work would " bel
greatly simplified if the persons who name and classify plants

be depended on to do it exactly right. Unfortunately:

axonomy

could
such is not always tr

1

tion the determination of his speci
ermination of his specimens. If the naming is

correct, then he must either

quire into the basis for t}

lade th- p

clude that a species s be

e l;}m.\ has been referred to the wrong genus

( ® 5 L 0 1€ rong tamily 0 i e
wrong family, or that there is sumcthiné

arrangement. His task then is not only

lon to apparent erro P
o call attention to apparent error, but also to ind -
can be corrected. Here is Opportunit icate Son s

adjust his own concepts or in-

unnatural about the

o |
to call attent

y for closer cooperation
and .aIi others who are
BEhip aoiplants. :]h(: ordinary system-
b mi ent to go his way alone, ignorin
G g the help that is his for the asking. We musgt
to work with us and maintain

between anatomi

Bctupen anatomists, taxonomists,
Interested in the relationships
atic botanist is too ofte

cek out those who are willing

thcir interest and respect by
Tre spect by the excellence of i
s means that we e
9 e AL We must proceed caut oo
Xtravagant clajms, HHonsy B iasel

Une method of
z . 6 r;t nroce - L .
woods of a f. procedure in this field is to study all of the

amily or ¢
mmﬁLcm;r!ge:;}{)resuz_n ably related group. The firgt
e 2 a.m a‘r of securing adequate material
faaah assa‘:mh]:ng‘ at Yale a general wooci
over g e  possible Variety. In it there are

» Tepresenting about 9500 named :;:

‘fiﬁ".g'[;[t\_- et
W ith 1i|i.5 1

collection o

L

—r vanliss the Goaariegiace ; 1
begun to realize the possibilities latent in so common and

. SBIA
ue and the anatomist is forced to ques=)

ie original classification. He may con-
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cies of 2400 genera and 220 families. We are emphasizing
genera because the comparative study of species and smaller
divisions usually requires too great a quantity of specially
selected material. In some instances, of course, species may
be as distinct as genera, hence the unit for a particular
project should be flexible and not made smaller than the
available material will justify. A general reconnaissance of the

Yale specimens would reveal natural groupings, expose many

artificial classifications, indicate the trends of evolutionary
“development, and ‘R;-epare the way for more intensive investi-

gations to follow. We solicit further assistance toward generic
ompletion of a collection of woods that is open tocompetent
rch workers everywhere.
Much of the early work on comparative anatomy was done
on twigs from herbarium specimens, whereas at present it is
nostly with older wood from the main stem. Both types of
terial should be studied together for they supplement one
other. Comparatively little attention is being given to
ots, although they hold much of scientific interest, especially
to students of evolution. It will repay every student of wood to
‘extend his interests to the anatomy of pith and bark, for their
structures are likely to be as significant as those of the xylem.
In fact, wood anatomy should not be considered as standing

 alone, but in connection with the other branches of botanical

science as wood itself is integrated with the other tissues of a

ptree,

When it comes to the differentiation of closely related spe-
cies it is well for the wood anatomist to realize that his idea
of what constitutes a species may be entirely different from
that of the taxonomist. Published diagnoses are often nothing
more than descriptions of a dried fragment which may not be
typical of the plant as a whole. The distinguishing character-
istics are frequently of the class that the anatomist has found
to be too variable for use without statistical analysis. Bota-
nists continue to propose new species on the basis of size of
leaves and fruits, length of petioles, angle of leaf bases, rela-
tive abundance of pubescence, and other minor features
with only the haziest idea of their systematic worth and with
no regard for the behayior of plants in nature. Giving the rank
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of true species to mere tenc}e_nciesi or variations in respon
edaphic or ecological conditions instead of desagnatmg-_
varieties. forms, or mere states, helps no one and sers
: .res with the work of the xylologist, as well as the fore
and all concerned with living plants. It is our
ese reckless botanists to account and to ma
- that taxonomy is not a game but a serious effort to
ural classification for plants. We can do this by se
maintaining high standards for our own work and in
hat the taxonomists do likewise.
In conclusion, 1 wish to cmphasize that the science of wooc
is in a formative state. Properly developed it
ndly affect the orderly classification of plants; wall
revise paleobotany, and make clearer the lines of descents l§
the practical field, it will make for better understanding ¢
the }\_n.lrllu‘nx attending the utilization of timber and help
the development and conservation of our forest reso
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FIBER-TRACHEIDS,

: LIBRIFORM W : -
AND SYSTEMATI I WOOD FIBERS,

CS IN WOOD ANATOMY !
By E. Reinpers

Faboratorivm oy Dt 7
“I}.x. oratorium voor Plantkunde, Wageningen, Holland
When the Recording Secretary of our Section in vited
}_:\:%Sc_nt_ my objections to the “Glossary of terms u nzlc 5
\_m.wr;b'.ng woods proposed by the Comm: "SL 3
clature of the International Associati W Doy
ature Association of W, ymi
| decided to confine my remarks to the dOIi“ f'JOd Anatumlsts,’f .
LAY iy e 4 ¥ : s ' -
f :;‘i_fmd" id and Jibriform wood Jiber. Fonsetine ol
1e application of th :
i : ose terms has be
,}u‘tm anatomists from the time ufSani;)- irwfn trﬂub.lCSUmE i
.i}t the beginning of his work, w i e himag
IR ?
their correct usage. Janssonius likew:
TR work on the woods of Ja a
' Paper read at a meeting of :

S:)fr}_l International Botanic
4 5(:(: Trz_:pn‘::a’ W
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Moll, designated the most chara_ctgristic
those of Dilleniaceae, libriform

wood fibers. This mistake, which in the light of greater ex-

rience was subsequently recognized and _corrected, wa?
attributable perhaps to Moll’s characterization of trachea
elements as rather thin-walled. '

Moll and Janssonius’ Mikrographie des Holzes der auf Java
vorkommenden Baumarten has influenced the study of anatomy,
especially wood anatomy; indeed one might consider the pres-
ent laudable efforts toward standard terminology and descrip-
tions a logical extension of the principles of that monumental
work, namely, the application of Linnaean rules to microg-
raphy. Many terms, formerly often neglected or even re-
jected, have come into fairly general use in the sense of Sanio’s
‘onceptions. There are still some exceptions, however, and the

aforesaid Committee has recently introduced some changes in
terminology which probably will spread throughout the world
of English-written literature. ?

Of the two types of fibers under discussion, the Glossary
calls fiber-tracheids those with bordered pits, libriform those
with simple pits. This basis for distinguishing the two forms is
not new, as it was thoroughly tested (but rejected as unfit)
by Sanio himself. Nevertheless many others since have made
the same proposal. Inasmuch, however, as Sanio in 1863
and Janssonius in 1931 have expressed the seasoned opinion
that the line of demarcation between fiber-tracheid and
libriform wood fiber should be drawn elsewhere, it seems
appropriate to assemble their arguments, which are somewhat
scattered in the works of both authorities.

In a purely morphological sense, Sanio’s definitions of the
two elements fall short in practical application. They have
acc?lildingly been extended by Janssonius and may be stated
as follows:

Fiber-tracheid,—Moderately elongated; commonly with thick and
apparently somewhat swollen walls, rarely with mucilaginous layers; hardly
ever septate; never containing starch; rather often annularly or spirally
thickened; having rather large bordered pits with lenticular to slit-like aper-
tures, The pits are comparatively numerous in the tangential walls, in many
instances outnumbering those in the radial. When such fibers constitute the
ground tissue, the pits toward the vessels ordinarily have borders of much

No. 44

he and his leader, ¥
fiber-tracheids in existence,
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the same size as those of pits in the‘ walls of contact of two vess
latives present in the latter case will be mentioned later.) :
relatives present o t ; R th relativell
Libriform wood fiber.—Much elongated; mostly with relatively
walls, without swollen appearance and rather often with mucilaginous
hardly ever annularly or spirally thickened; sometimes septate by
ly unpitted partition walls formed after secondary thickening
r walls, the seprate and non-septate types ozz_en occurring toge er;.
; starch (in sapwood) or crystals; having simple pits or pi
ers and slit-like apertures (or rarely both kinds). In the tang
are commonly much less numerous than in the radial and m
ing; in the parts of the wall adjacent to vessels they area
d pits leading to parenchyma cells are often more nume|
and their borders somewhat larger than those to fibers of the same ki_nd:'-

The fl_.rcg. ing definitions are rather ponderous, thoug.
is only for the border-line cases that the full information
needed. The desire for handier designations is readily und
standable, but more is involved than mere convenience @
expression. The problem has two aspects—one a matter of
simple morphology, the other of taxonomy.

. Morphologically the Sanio-Janssonius characterizations fit
into the system of wood terminology as closely as the actual

forms in nature will permit. In that classification only real |
tracheids with their mechanical function emphasized are
L]::”t:d hhbcr—tr:l.t'hu!ds‘ ]_h-; proposed standard definition, on
t'[c other hand, places in the category of tracheids legions of
fibers with ]'ti:\‘ PIts or none at all towards vessels, and cone
tamning starc CTy =Dtz 1 i .

g ¢h or crystals, septate even, thus being inter~
mediate to parenchyma ra .
l.? many instances differen
fibers showing no differe
hbers show; nce at all except that o ;
bordered pits. The fibers of i ciod e b
: example, become tracheids by definition
G. balica, G, . 4 ]
o :ﬁmﬁtdm’m, and G. celebica, however
) St twe 50 1 in libri
e wh:;i species, will remain librifos.

One of the h : S}..Ste-m of wood tt‘l'm]nolog
® es (-r_tcummgs of the Sanio ¢
are not decisive in intermediat ¢
dubious fi i € Cases, although the rea'll
tublous forms are not frequent, accordi ) g
&nd my own experience, But the : 1l e Janswmug-; |
HVes serve any better in thi 5w th';: proposed alterna~
ned, | fear the ’Sﬂ’l'CSPEC!? Thmklng of the
¥ will not. Moreovert, there are sev-

-;Does this not
y %

Just mentio
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i i tate types
spects quite identical and this oc‘cur}s{ m':?r'ifa litar);?i:,
bty pe_n non-septate; for example, in ferk ek
s well as l~mu!a.m Duabanga moluccana, .?onnmm hosdio
A!.:iaa:;mngda Cas’e'm'ia grewiaefolia, Homszfum sp}ﬁ,e e g'ne
anb lum Ro;'burgbii, and Sideroxylon nitidum. e ode
2 {tuhavc recourse to the following consideration: e
'glli)grs of many of the woods na:&ecll t};{e glt ll))g;d:;snal;? :::n e
even very small and so might be loo ed_ ut e
and the pits considered simple. Immediately, e e
i raw the line, for in some of those wood
I‘;;h: %2?:123: o‘;}tlli:eﬁfgecxl' pits attain the same width as those 1n

the vessels.

‘One of the arguments in favor of the Sanio characterization
is the following correlation: According to Von Hohnel, Rec-
ord, and Janssonius, storied wood exhibits a set of features

peculiar to the storied arrangement itself and also, in large

measure, to such non-stratified wood species as belong to
families in which horizontal seriation occurs. In this complex
the parenchyma fibers and strands are short, with few or no
partition walls and with cuneate, often densely pitted, ends;
the libriform wood fibers are all of equal length, each with a
wide middle part and thin, bayonet-like, scarcely pitted end-
ings. The cambium fibers, middle parts of libriform fibers,

. vessel members, parenchyma fibers or strands, and the rays,

when joining in the storied arrangement, are all rather short
and of almost equal length. On transverse section, the libri-

form fibers appear in alternate radial rows of wide middle parts
and very narrow endings.

Now Janssonius found that sto
occurred in one species or another
having libriform fibers as a ground
of the Bignoniaceae. All other,
belonging to the same families s
the correlative set of characteris

ried arrangement always
of every Javanese family
tissue, with the exception
non-storied species or samples
howed one or more features of
ve set tics mentioned above. The

i :vanese Bignoniaceae (representing three genera) :110 f::glt-
mve storied woods, although

( the ground tissue cons
nsists o
libriform fibers and several of the correlative features at'ef
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. ignoniaceous \
e ?ut Tgr;'icf;zi leucoxylon of Surinam
!;fl:;i\ﬁ:ioi:j? \Enod with most of the associated ¢
And of all Javanese woods descrlb?‘d, the'_ ground
which consists of Sanio’s ﬁber»trachelds,'nope.w?s 0
storied, nor did any of them show the said co‘rr_-q_la,t; s
of these latter families as a rule have scalanfom__l._ per
plates and two types of medullary rays, one of whichii
iate with upright cells only, the other mostly he rof
The families of this kind are scattered through th
system, though somewhat more densely in the Caly cifl
Bentham and Hooker: they are often considered™
primitive. :
This connection of Sanio’s fiber-tracheids with so divel
a set of other characters, together with taxonomic or
phylogenetic relations, indicate that the Sanio concepts
discussion are really natural. But they do so only if the au
when deciding between the two terms, was not more or lé
unconsciously influenced by the taxonomic relation itse

There is one place in the Mikrographie des Hokes (4 31, na

on dnthoccpbalus) that might raise some doubt in. ¢l

respect. Lots of other cases (and, on my part, compa
with many of the woods under consideration) show cle
however, that there is no reason for any mistrust of that
Moreover, decision in such extremely rare intermediate
is ' consequence in the matter of the relations as
ticned abave, -'
There is still another point worthy
1 explanation at the end of the G
omenclature considers libriform

ﬁ et
| ts Iwh:'.»s;_e mechanica) functions h}:te:: E::cge'
| i[ his Opinion is communicated under No.

the oncerm “fiber-tracheid”; so it suggests the

the definitiong of l)(‘)th clements. From the ex]ﬁ €ssior
-;::IT:EhaSIRd "and t}!e neglect of the oby ous :
o m,ﬂ”}s}» i_tf:ge:tl':::r w:rh.existing tendencies in |
coneuder, DY dnfer that the opinion js based on p

_ ooerations, If go, the soundn 5
i ess of such groun:

of comment. Acc
lossary, the Comt

fure,

No. 44

Phylogenetic decuc
more than morp olo
h)rpothetlcal expla
morphology furnishes !
tion of the fact ta whic
certain color, Sometimes :
The use of such spe I', or
ical terminplog-y- is logics
dangerous In practi
construction (al n 1
logical terms obsolet Ph;
to justify its use in ups et
tinctions. The p oy
for a good assembl:
vide the most r
nomic and phyl gen
is clearly shown, no

above, but als
‘of Sanio and J

In summarizing
tures of the wooc
auf Fava vorkomm
on the present subj
correlation bet Hbe
Sanio) and all other
Ing perhaps the fan
happens
In single species and
homogeneous familie:
c! aracterize a who > 14
a ;ez:.dy been se L
‘ollowing. - examples fn
fication of %:::ham FHe
in Dil!eniaccac‘-, er
tyraceae. Of the R

tracheids, while bo;

of the Cornaceae,
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t:xbcr-trnchcids. In the Olacin
fibers, while fiber-tracheids E}:::;

No. 44
Strombosia and Anacolosa haye libri

. ( acterize Stemonurus, Go '
dytes, and Platea, which are inserted in the Icacinaceae b;'%b:gnf:,ﬂg

Euphorbiaceae studied, only Dapbnipbyllum has fi i

genus has alfc_ady_bccn transfcrre;:l topth); Hamamcii:i):c::c'];':gs‘comﬁ'
is not so striking in the Celastrineae, but Evonymus, Microtropis, Lophe,
alum, and Elacodendron have fiber-tracheids, and ijm.rpe;mm
..\:{rtmnsdon ‘h.avc libriform fibers; but Ldsener (in Engler and Pran
Plianzenfamilien 3: §: 220-222) segregates Perrottetia (including Ca
spermum) into a section of its own and designates Sipbonodon as an anor
genus in the Celastraceae. Correlations are less clear in the Apocynace
I’{ul:n:m::ae.3 and Myrtaceae, but even in these families one does not )
single species with fiber-tracheids in genera with libriform fibers, or vice versa,

The argument from the correlation premise owes its validity
to the fact that the author of Mikrographie des Holzes was not
materially influenced by taxonomic considerations in decid-
ing between fiber-tracheids and libriform fibers. Had he made
the mere presence or absence of a pit border the sole criterion
for distinguishing the two types of fibers the result would
have been quite different and fiber-tracheids would appear
scattered irregularly through very natural families and even
through several good genera.

CURRENT LITERATURE

An extension of the known range of the Mexican bald cy-
press. By Ira L. Wiccins. Torreya (Menasha, Wisc.)
35: 65-67; June 1935.

Taxodium mucronatum was found by the author in the state
of Sonora, Mexico, in Lat. 27° 40’ N., in a desert region at an
altitude of about 80o meters.

Notes botaniques sur l'archipel des Bermudes. By HENRI
Prat. Bull. Soc. Bot. de France (Paris) 82: 162-168; 2 figs.;
1935. .
Because of its mild climate and isolation, Bern}uda consti= -

tutes an exceptionally interesting’ﬁcld_for biological stufche&

rerrestrial vegetation, with 1ts high percentage of en=
Cecies. is similar to that of the warm-temperate regions
'h America, likewise that of the marshes and coasts;
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but the marine flora is clearly tropical. The large number of
calcareous algae and the corals help to prevent erosion, and
with the aid of the land flora have preserved the islands upon
their volcanic foundation. Mention is made of some of the
trees and shrubs of the flora.—P. C. StaANDLEY.

Revision der Gattung Befaria Mutis. By R. MansrELD and
H. Sveumer. Nofizblatt Bot. Gart. Berlin-Dablem 12:
235-276; 1935.

The genus Befaria (Ericaceae) is represented by 25 species,
ranging from Mexico and the Gulf Coast of the United States
southward through the South American Andes. All the species
are described, with citation of synonymy and collections
examined. New species from Peru are B. peruviana, B. Weber-
baueriana, local name Pulunrosa, B. sandiensis, Chini-chini;
from Colombia, B. Dryanderae, Angujo—P. C. STANDLEY.

Various Palmae Corypheae of Central America and Mexico.
By Hariey Harris BARTLETT. Carnegie Inst. Wash. Publ.
461: 27-41; pls. 1-12; July 10, 1935.

The genus Brakea as here limited consists of three species,
B. Conzattii, a new species from Oaxaca, B. Berlandieri, a new
species of Nuevo Leén, and B. dulcis (H.B.K.) Mart. To
Acoelorrbaphe there are transferred Brakea pimo Becc. and
B. salvadorensis Wendl. A. Cookii is described as new from
Guatemala. A. pinetorum, a new species of British Honduras
and Campeche, is known in the former region as Hairy Tom
Palmetto, Papta, and Prementa. Sabal mayarum 1s a new spe-
cies of Cuba, British Honduras, and Yucatan, vernacular
names being Botan (British Honduras) and Huano (?'('ucatan).
Notes are given regarding §. mexicana Mart., for which names
noted are Huano de Sombrero and Bonxaan (Guatemala),
Palma de Sombrero (Salvador).

The generic name Acanthorrbiza is reduced to synonymy
under Cryosophila, the Mexican and Central American species
being C. nana (H.B.K.) Blume; C. Warscewiczii (Wendl.)
Bartl.; C. Cookii Bartl., Costa Rica; C. albida Bartl., Panama
(called Palma de Escoba) and Costa Rica; C. argentea Bartl,,
British Honduras (called Give-and-take), Guatemala (Es-
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coba, Akuum, the latter name Maya), and Campech
de Escoba).—P. C. StanpLEY.

Ericaceae americanae novae vel minus cognitae.
Hervaxy Sueumer, Notizblatt Bot. Gart. Berlin:
1241277-29458955 _
The generic names Ceratostema ]u.ss. and Engfero

found to be synonyms, and five species are recogni

Ceratostema, The generic name Pellegrinia is propose

plants heretofore referred to Ceratostema, 20 spec

included in it. A key is provided for 12 species of :
known from Mexico and Guatemala. New species _
are Anthopterus Ericae, Ecuador; Gaultheria subrofs

Nicaragua. There are also extensive notes regarding

previously published in various genera—P. C. Stai

New Apocynaceae and Asclepiadaceae, By Roserr
Woobson, Jr. American Journal of Botany 22; 6
I pl.; July 193s.
New species of trees and shrubs
Guatemala; 4, Lundelliana,
Steerei, Yucatan.

are dspidosperma cry
Campeche, Mexico; Thevet

New species of plants from Guate
Phytologia (New York) 1 145-150; September 1935,

New species of woody plants are Chusquea lgnren
Hitche., Dalea dispar Morto,-lp, guea lanceol,

, Buddleia Skutchi .
Solenophora Pirana Morton, wécrsi Morton,

mala. By C. V, Morroy,

Couma guatemalensis a5 5 ssible fu ch
By J. S. Karuy o eEel

: G. dmerican - s
5935 PL. 1; June 1935. Fournal of Botany 22

height of 20 meters
(Maya).

A method of |

temala.

perate regions.

rich tropical fl

ciations, but

is that this is inc
A detailed m
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This paper is recommended highly for use of any one
inz to obtain a general idea of the vegetation of the Yuca
Peninsula, or to engage in botanical field work in Centra
America or southern Mexico.—P. C. STANDLEY. '
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Contributions to the flora of tropical America. XXIV, :
view of the species of Byrsonima occurring in Brif
Guiana. By N. Y. Saxowits. Kew Bull. Misc. Infe

fion §: 311-3116: 19138,

ided for 12 species of Byrsonima occurring:
J. eugeniifoliais described as new. Nieden:
flcoceratotbrix 15 reduced to synonymy under

The. culture of the balsa tree in Ecuador. By SamuEL
GREENHOUSE, Fournal of Forestry (Washington) 33: 108

370-876: ( }\!'-'IPL!T 1'_rl‘l;. =

., { n 1927 the Balsa Wood Company of New York bought
‘..\_.‘.A:_}. of land on the Rio Grande, part of the Guayas Rivef
g :\ ‘-| 1n Xl 1 - 3 a g I
% ;.:r Ve Ecuador, Los Rios Province, Parish of Vincesy
....._..-.,;-]c;:r {T'Hc.'\'l:_'_\l-l. Here, under the guidance of Sr Fred="
L0 Von Buchwald, a man with Ic n i : -
s i . » @ man with lone and vari 1 '
2 trogialna e L nd varied experience’
dnsidied € culture of pure stands of Balsa onf
R '“._-L:»“ I-‘-.-f'm was begun. It was tg this plantation.
_-:_-;n‘-“;\j; kn\.l-. _-_;-n;l.-; I,jar_:l, that the writer came in 1932 tc:
PPLY his -\\m.-:-__’L}' of forestry to the work, and it was here-]
: ‘hatever oripi infe i - o
this article. All the worl. 4 original information is found in
gt € Work done and experiment d )
- Ucbroma grandifiorg Sev s teeaia
hape the slvica el Tk = o o & everal factors tended to!
‘cuitural method used at Hda, | ata. The mo e“
. Lata. re

that he obtained w

]I‘f.'l.-l.f."{:”” are:
) Seeds, luu'ing proj
tions, Infmst be acted o
nate. This mak :

. A8 makes removal of ; i
dcntalt\' of il ‘1“ i

P ; COVer nece 3
s SLTdint::r.tl reproduction makes unnece:::ry b
whivos; wcrcri::ri_piantmg,_ but necessitates some m!‘)f . ol
Fii o « u:lg_. Until they are 6 months li!;ﬂs tg

: ' diameter, the plants are very lit:)le mi:"'e

€ very easily broken or injured, .

JEr moisture a

nd temperatur i
e e I
n by direct sun P coniy

light in order to germi-

and even a slight mjurygftm causes death. Even after the
trees are fully mature, a slight hurt will cause the wood to
develop a hard and fibrous texture, and thereby lose its com-
mercial value. The tree is then called ‘macho’ (‘burrillo’ in
Central America) as against ‘hembra’ (‘Balsa real’ in Central
America), the soft textured tree. This makes it compulsory
that the plantation be handled as little as possible, for the
careless workman is the chief cause of injury.

“Until it is seven years old, the water needs of the Balsa
tree are supplied by a shallow root system. About that time,
due to increasing competition, it will develop a tap root. This
causes the wood in the center of the tree, near the base, to
become saturated. Decomposition takes g}acé,_ and the wood
in that area assumes a red color, and gras uall{ becomes doty.
With time this supersaturated area spreads laterally and in
height, decreasing the value of the log. The tree must there-
fore be harvested before this development occurs.

“The bole above the first brancﬁ will not produce mer-
chantable logs. Lumber with knots has no value. More em-
phasis must therefore be placed on growth in height than in
diameter.” ' _ Saue

“After attempting a variety of methods of cultivating
Balsa trees, the most practical, from a standpoint of cost and
results obtained, is as follows: Work of clearing the jungle to
be started as early in the dry season as possible, but not before
the rains have definitely ceased. All Balsa trees to be left
standing for seed production. An occasional timber tree to be
left standing for use as spar tree at time of logging. Intenswe]:
burning of slash all through the dry season, to destroy all
leaves and twigs. It is impossible to destroy larger branches.
After seedlings are from 3 to 6 months old, weeds are to be
removed, but only where necessary. Blank spaces to be planted
through broadcast seeding (once only). After wsedmg once,
the stand should not be handled until maturity.

A monograph of the genus Recordia. By Harorp N. Mot-
nsxmg Ig:ytofoﬁa--(New York) 1: 171-174; September 1935.

Th Recordia (Verbenaceae) and its single species,
R. &a;:'mg:::,skndwnonly from Bolivia, are described in detail.
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i i beitung der von A

rula riograndensis. Bearbel e :
Fl‘:nueller in den Jahren 1903 bis 1907 in Rio _
gesammelten Pflanzen. By Josers BorNMUE

Sudamericana de Boténica (Monteyideo) 2: 3

II!:{S‘ no

The concluding part of a report upon a coﬂg;;;
. s of plants, obtained in a little know‘n. regi
: Rio Grande do Sul, Brazil. The families tre
the Gesneriaceae to Compositae.

Contribucién al conocimiento de la flora del Rfo
(Uruguay). By W. G. HeErTER. Revista Sudamer:
Botdnica 2: §7-63; June 1933.

Exploration of an area of about 11,000 hectares on the
Rio Negro in the Department of Cerro Largo,
the Brazilian border, resulted in a list of 32 forest tr
shrubs, and 12 lianas. Fourteen of the trees and one o
lianas were armed with spines. One palm, Arecastrum R
manzgffianum, is relatively common in the region. Among the
woody plants are Acacia Farnesiana (vernacular name Ess
pinillo), Parkinsonia aculeata (Cina-cina), Erythrina cris (a
(Ceibo), Cassia corymbosa (Rama negra), Sesh
punicea (Acacia mansa), Psittacanthys cuneifolius (Flo
to), Discaria longispina (Quina del campo), Seus
ixifolia c,_Cfn_-o_mll_o )y Xylosma Salzmannii (Espina coronz
e Wl Congs, Gy Hoagal
f’BE;;n_ “m)()); ;2 fz.ma;:a Klotzschiana and 8. Sch
":Tah,? ’ » OCOinus dependens (Moll
\2Aa), dcacsa bonariensis
(Zarzaparril|

- e iliensis ( '
Ardera, Arbol malo), Eugenia opac. Guayabo
::;ry‘fﬁ!m‘ (Laurel), Allophylus ed:f‘i.r a(C(ﬁa]i‘:g:l
prc.:{:r"; (Cambuatg), Rapanca [actevirens (Can,
s ‘:;ap;zj{?fbyq (Yé::il'é), Pouterig neriifolia (Ma
rensts (Quillay, Palo g jabén), 1
racemosa (Envira), Phyllanthys Sdiowi:ni:' (Sa); AN
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. edible. Couepia bracteosa Bcnth (Mogu
il;arfc{e:glr.ei!b}iin), c:l}l’ed Pajuré, has edlb_le'_:fr?t._
has been confused with the Oity Corb c.lof C. .
Coucpia rufa Ducke (Pleragine rufa Am a:i .. )
quilea rufa B. Rodr. in part). The Oity Gmn e of. . :
been determined as Licania Salzmanni (Hook. .) Frit
The name Pajurd is given sometimes also to atr |
Sapotaceae, Lucuma speciosa Ducke; that of Paju
to Licania parinarioides Huber.—P. C, STANDLEY.

Umbauba. By E. Trixeira pa Fonseca. Revista da
Medicinal (Rio de Janeiro) 1: 28g-296; 1935, |
Various species of Cecropia in Brazil are known as

bauba or Imbauba, Their soft woods are used to som

for paper pulp, while the resin and leaves, particula
C. peltata, have medicinal value,

Nova especie de Quiinaceas. By Aporrro Ducke. Bolef
Mus. Nacional (Rio de Janeiro) 103 103-104; 1 pl.;19;
Lacunaria Sampaioi is a new tree of the

the Rio Cumind, State of Par4, Brazil.

Nomes vulgares de plantas da Amazonia. By A. J. pe Sa
PA10. Separata do Boletim Mus.
69; 7% x 1034.
A useful check-list of the

: _ . common names of Amazo
plants, with annotations by

Dr. Adolpho Ducke. _

Notas sobre a galha lenhosa da goiabeira, By Fn
I‘{om}m MiLaNgz, Rodriguésig (Rio de Janeiro) 1:
hgs. 8; 1935,

Results of a sty
Guayaa 1.,), whicﬁ

of woody galls on the Goiabeira (4

R are attributed to the disturbing acti

- . \.El:l
in the cambium, The anatomic

Committee consigt;
Leonam de 4, Penna,

Quiinaceae, from

Nacional Vo), X, 1934.

comparative ¢
and drawings.

Relatorios

e
Ficus retusa L.

-
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‘ernstroemiops Burmese Dill
ies in Theaceae. I Eurya subgen. Terns Si r e
st%?eg varexce E. Kosuskl, Fourn. Arnold Arbore z;:?l)lnxcte
347-352; PI 1533 JUIY 1935. " ! . : Sl VOlVQ"dk :
'}‘hc group treated is confined to the Hawaiian Islands, ar cles IRVE e

. s mie Sectiﬂl‘l C B
consists of two species of small trees. E. Degeneri is describe
as new.

New or noteworthy trees from Micronesia. XII,
By Rvdzo6 Kaxeuira. Botanical Magazine (To
271-279; figs. 25-28; photos 3; and 352-3¢8; figs:

g the trees listed, new species (unless the namews
by the name of the author) are the following: Pa/age
falcata, a new genus of Sapindaceae; Tristellateia australa,
A. Rich., Japanese name Kosyun-kadura; Ventilago Niss
Amaracarpus kusaiensis; Trukia megacarpa (Timonius me
carpus Kanehira), a new genus of Rubiaceae; Pteroca
carolinensis, local names Aras and Arau, the wood '
for building purposes; Pipturus micronesicus; Leeq

ifolia; Psyckotria diospyrifolia and P. leptothyrsoidesy

Pandanus cylindricus,

lan: 45, var. sinnau, local name Sinnau; PJ
Cominsii Hemsl., Niffa,

New or noteworthy trees from Micronesia, XIV, XV. By
Rmz\? KANERIRA. Botanical Magazine 49: 425431 5._"
532; figs. 32-42; 1935. ? 25X
New species of Pandanus are described . D

brachypodus, Enchabi Island (local name Punmaisgl:llg@

fﬂ;’ arfi’mfl Enih?b] (Papparawa); P, macmcfpbafu:', Mc

S4h ntekul); P, - Pohi Y

enss s i e pe (Magojo

g. mrb'abze;ém.' : D duﬁacarpﬁ,'

x;g;f)? ks Jal yesyes); P. insularis, Kusai

a3 4 dakatwa, Jaluie (L . 234

(Lajokorer); . tomtonsis Yip.akatwa)' P. obliquus,

On some Indian ang B i e 7
SON, Indian Forester mese Dillenias. By C. E. Pa

July 1935 (Caleutta) 61: 7: 447-453; pls. 28295
While studying herbarium material of the In diit o
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plantings in ‘belukar” are more likely to succeed in splg:e
the inferiority of the soil. We know ‘that it is excessive ran-
<piration due to drying winds rhag 1S chleﬂ_y responsible for
failures in the open, and that even in the d(lest spells thel:e is
t moisture in the soil to keep established _plants ali
ied that plantings in areas infested with ‘berta
triste Griff.] are useless unless that palm
y cut back (exposure being the lesser of the't |
d that the rich appearance of the soil beneath this
t necessarily favorable to tree growth. We have
ble progress in the reconditioning of denuded’
planting unfastidious species. And finally, "
a lot with regard to the nursery treatment:
' t of the species that have passed!
udy of which is only possible under’
oratory conditions,”

Cedrela in the Malay Peninsula. By C. F. SymMiNGTON:
Malayan Forester 4: 3: 119-126; June 1935.

: gh Gedrela has for many years been of commerciall
= in the neighboring territories of Burma, Sumatra,’
the Philippines, information concerning its presence
L state in the Malay Peninsula has, until the lasg
ears, been limited to the bare record
| on the evidence of two herbarium
e 1886, . .

of its occurrence,
collections both

S :% questionnaire sent to Forest Officers in December
1933, and recent observations by th

Sy e e ' by the Research Branch have
_.r_u in the dCquisition of much Irt':sh information cans

rning the identity, distributi - 1
g the Y, dis on, and abundane
i : undance of Cedrela

“Itis now established ¢k i
' : stablished that tw i i
e e sk o t two species of Cedrels are native
= mswia. Lhe writer considers a] specimens collected
(i_ ; T to 11(}‘\2 to lncl_(.-ng to C. Suren; (BL) Burkill and is of
f)P nion that there 1S no reason for supposing that Curtis’
enang specimen (C, Toona, var 1 N ol
and :?urklll) was other than
which was first collected ; i
whi n
: vas fi : 1s Cedre
T'his species is considered by Duygc} s el
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Lous with Cedrela sinensis L. Al ]u_ss.;:_.,a_n___garglier described
¢ secies from the hills of Southern China. The genus Zooma
?Linﬁ upheld by Dutch botanists, our species are known in the
Dutch East Indies as Toona Sureni (Bl.) Merr. and Toona
f;f'r:r."n.n‘f.f (L. A. Juss.) R_oe_m...." E T :

* There are botanical descriptions of the two species and a
discussion of their culture and ?e.c?onomu;-zgppsﬂbilmes.._

Tests on timbers from the state of North Borneo. By A. V.
Tuomas. Malayan Forester 4: 3: 131-135; June 1935.
Contains the results of mechanical tests on small, clear,

unseasoned specimens of Urat Mata (;Parq:bp{f;a sp.) and

Belian (Eusideroxylon Zwagers).

Tembusu. By J. G. Warson. Malayan Forester 4: 3: 136-137;

June 1935. : il
Tembusu (Fagraca fragrans Roxon) 15 BOF Fe0rort o
as subject for planting with the idea of its uh__;lya:nd_ i?WOuld
i tlmbcr,}:-lo“tdmnofl::lﬁ:qﬁ :-m:eréia'l sizes.
ossible to obtain heartwood AR COMF= ==,
I}]\Taerictih);rb:rfuld it be advisable to grow _.ﬁ."' as; ﬁre;vocl:;in :;oop;
for its wood has no particular merit as al}l,gef I::lalm e
other trees will grow a good deal faster. Its gé.-izent oy
attention is its extreme good nature and _lfisa_e d:ogs” i
bility for use in the rehabilitation of denuded souls

Timber uses. By B. S. Meg and D. S. P. Noakges. Malayan
Forester 4: 3: 138-141; June 1935.
An interesting account of “some 0

uses” of Malayan timbers.

! Scheff. or

Palma esicae. II. Nenga Wendlandiana
- Nen;am;llu::'!a (Mart.) Wendl ? By C. X. Fusp:'r:no.
Gardens' Bulletin, Straits Settlements (Singapore) 8: 159-

163; Jan. 26, 1935. A

There has been doubt as |
tioned should be regarded as a s_ynonyac
cussed in detail, and the conclusion re

f the more specialized

ich of the two names men-
g om. The subject 1s dis-
hed that the prefer-
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- i /a. This being true, A7
ble name is Nenga pumila. . true, -
;luemré is antedated by A. pumila Mart, and'

known as Areca latiloba Ridley.

The Batak lands of north Sumatra, ﬁomth
recent American botanical collections. By A
Bartierr. Univ, Philip. Nat. App. Sei.

: 3t 211-323; 2 maps; June 193§,
bject of this paper is “ to correlate exist;

o need more information, this paper wﬂls {
nore !hur:'mghglf)ing geographical l-1tc__1=a
ifficient in itself for most botanical purpo

The Cornaceae, sensu stricto, of the Netherlan
By B. H. Danser. Blumea (Leiden) 1 467
1934.

T naceae are represented in the Netherls
a with nine species and Mastixiodendron:
lescribed, and keys provided for their
includes a long list of vernacular nam

The genus Alan
BrLoemsercey, Blumea 1: 241-294; 5 figs.; April
in Netherlands Indi

£um is represented
» all of which are desc

g synonymy, material examined, and o
ycre are two keys, one baged upon flowering spe;
Other upnn'!rumng Specimens. Four new species :
© Paper includes an index of almost two pages ¢
names of the trees, | T

The Malaysian g

Blumeq 323-342; A
The genus Rip; lepi
of shrubg, conﬁﬁm £

enus Rigiolepis Hooker f. By J. .

pril 30, 1935; illustrated,
of the Ericaceae consists of 16

e ase:c ::: Java, Sumatra, and Borneo, Six 5

gium in the Netherlands Indies, E

ribed, with extensive not
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he genus Ny
The gemls 15

(’Blume) W :

whiCh Numero

The Comp l
and Eupat

trees or sl
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; Fatoua (1), Pseua
The Moraceae are represented by 4
(1) 1Lfm'ai_r£a (1), Streblus (3), Calpidochlamys (a new ge _
of trees, with 2 species), Cudrania (1), dmmro?;
arariocarpus (2), Artocarpus (4), Ficus (138). Many

species are described.

3

Materials towards a study of the flora qf the island of Ne
Guinea. By H. J. Lam. Blumea (Leiden) 1: 1151595
figs.; Aug, 25, 1934.

account of the principal plant associations 'qf
llustrated by a map; also tabular informatl'()
representation of families and genera, endemism
genera and species, endemic and subendemic genera, gro
with strong differentiation, and geographic relations. Gen:
endemism is indicated as 11.6 per cent, specific endemism
84.7 per cent. Appendices list the more important collec

in the island and the principal botanical literature—P,
STANDLEY.

garaing

lant collecting in Fiji. By A. C. Syurs. Fourn. N. 2o
Botanical Garden (Lancaster, Pa.) 35: 261-280; 7
December 1934.

The author spent nine months in 1933-34 in the vario
islands of Fiji, callecting herbarium material and wood spe
mens, 817 of the latter being obtained. A general accoun
given of the aspect of the vegetation upon several of

islands, the plants being mentioned by both their Latin ar
vernacular names. :

Macroscopical and anatomical charact
ers of the wood
Eucalyptus globulus Labill. and E. rostrata Schi
CorNELIA A, GouwENTAK ;

INTAK. Reprinted f 2
van de Landbouwboogeschoo) (p cicom Mededesling

Wageningen B 4
Pp. 17, 634 x 934; g text figs. e 39: 3 193§

Detailed descriptions of the wood of two v 5
from a forest plantation in Andalusia, Spai }ear-oh_:l trees

No. 44

The starch conte
to their susc
Lyctus bru

There is_ no
starch conten

DADSWEL
Research,

practices of
size classes,
poles
factors
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Prantl, except that the Coniferae are cansld_el_'ed la;tz
species covered are representative of 71 genera Rt

lies. The vernacular names of each timber are given,

with a statement of the distribution of the-spemes mn

and brief descriptions of the general (physical) propeiis
anatomical features of the wood. While the emphasis has
placed upon the macroscopic structural features, as res

by a 10 X hand lens (supplemented, when necessary, b ;.
telescopic type of lens having a magnification of 40 X), t
important characteristics of the minute anatomy are a
included in many cases. Information is also given relative |
the commercial importance of most of the woods, many
which “are being increasingly exploited and used for cabini
work, joinery, veneers, plywood, panelling, flooring,
specialty purposes such as sporting goods and turnery.” _

To assist in classifying the timbers under considerati
according to structural characteristics, the species are list
under the various distinctive anatomical features in a se
rate section. Following this is the key for the identification’
of the woods. This key is based as far as possible on macro-
scopic characteristics, the microscopic features being used
only in a few cases where separation of the woods is otherwise
difficult. While the bulletin is concerned with woods other
than those belonging to the genus Eucalyptus, the points at
which the Eucalypts may cause confusion are indicated in
the key,

At the close of the bulletin is a series of 56
selected to illustrate the details of structure of the im
timbers as revealed by a hand lens, In most cases these w
taken under a magnification of 10 X, although a lug
magnification (35 X) was used in a few instances. All b

four of the photographs are cross-sectional i3y
woods.—G, A, GAc;ng:}?r_ tonal views of t

photographs,

Espéces nouvelles de Savia (Euphorbiacées-Ph
ac hyllanth,
dées) de Madagascar. By J. LEAnDR1. Bull. Sociis Bo-

tansque de France 1. 587-589; 1934.

New species described from Madagascar are S20ig andrie
¥rana, S. bemarensis, and §. Decaryi. g
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: 4
Rhodesia, vernacular names MuNzo (Chitoka) and MuUndu
(Chikapandi); Hibiscus Burtt-Davyi Dunkley, Nyasalandj
Vignei Hoyle, Gold Coast, Opahah or Opahag
Gelonium occidentale Hoyle, Gold Coast; Grossera Vignei
Hovyle, Gold Coast; Dalbergia glandulosa Dunkley, Northernt

Rhodesia, Mukonkoto (Chitoka) and Muwunda (Sikololo)s®
Pterocarpus Maytinii Dunkley, Northern Rhodesia, Mu-
Lianzovu (Chitoka); Ekebergia velutina Dunkley, Nyasa=

nyros Vaugbaniae Dunkley, Zanzibar and Kenya Colony;

Strycbnos bicirrifera Dunkley, Kenya Colony, Mbugu-bafe:

(Swa.); Belonophora coriacea Hoyle, Nigeria, lgabakue

Izigha; Sabicea rosea Hoyle, Gold Coast,

Tropical African plants. XIII. Kew Bull. Misc. Information

g1 271-2845; 1935,

New names for woody plants are: Triplockiton zambesiacus
Miine-Redhead, Southern and Northern Rhodesia, vernacular
names Muzonzo (S. Rhodesia), Mukunzu or Mukonza (N,
Rhodesia); Lorantbus tetraparitus Bruce, Tanganyika Ter-
ory; Clausenopsis Hildebrandtii (Engl.) Milne-Redhead
usena Hildebrandtii Engl.; Disperma eremophilum Milne.
Redhead, Kenya Colony; Rbinacantbus pulcher Milne-Red-
head, Kenya Colony.

e

Notes on the genus Royena Linn. By B. L. Burrr. Kew Bull

Misc, Information §: 286—292; 19j5' .
A Key 1s given to five tropical African species related to
vena macrocalyx Gurke. The species are: R. macrocalyx
Giirke, Kenya Colony (vernacular names Mkuroponya:
Mkongo, .\Td;m._}, langanyika Territory (Mdala Mweupe,
Mgoyo, Mdala), Nyasaland, Portuguese East Africa: R,
belerotricha (Welw,) Burtt, Belgian Congo, Angola; R. ;:om-
bersis J:n‘i!'?t, new species, Nyasaland (I\-Ichekechetz;, Mgula-
ula, .Ikn.akukulu, Ndima), the timber used for poles; R
i;.e-:;r:;m!; Hl{rtt, new afpﬂti::g, Tanganyika Territory (Ny,aki:
el )"?:;r(..}.raft:_{_GurkL:} Gurke, Tanganyika Territory
- vata, Nyakititu, Msindilo, Msubata, Benjero, Mban-

Mututumuku (Yao), Musefu (Chinsenga), Mutumukos
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Check-lists of the forest trees and shrubs of the B;lrtxsh
Empire. No. 1. Uganda Protectorate. .Compxled y J.
Burrt Davy and Frorence BoLTow with the collabora-
tion of N. V. Brasxerr, W. J. EGGELING, and C. M.
Harris. Imperial Forestry Institute, Oxford, July 1935.
Pp. 132.

An enumeration of the woody plants of Uganda Protecto-
rate, listing 107 families, 452 genera, and 1146 named species
and varieties, not including a substantial number of exotic
species. For each species are listed the collections examined,
with notes concerning size and habit of plant and vernacular
names, when known. The introduction includes a very brief
chapter upon the floristic composition of the forests, and a list
of 18 more important timber trees, concerning the nature and
uses of whose wood brief notes are supplied.

Notes from the British Museum Herbarium. Journ. Bot. Brit.
€5 For. (London) 73: 262-263; September 1935.
A new species described is Acacia Eggelingii Baker f., of
Uganda, a tree of 20 to 5o feet. The sapwood is white, the
heartwood dark brown, resembling that of Albizzia coriaria;

reported by the natives to be a good timber, hard and dur-
able.

Eine neue Oleaceengattung in Angola: Noldeanthus gen.
nov. By E. KnosLAucH. Repertorium Specierum Novarum
(Berlin-Dahlem) 38: 74; June 30, 1935.

_Noldeantbus angolensis, a new genus of Oleaceae, is a woody
vine native in Angola at an elevation of 1200 meters.

Sur le Maesopsis de I'Ouest Africain et le bois de nkan-
guele. By D. Norman. Revue de Bot. Appliquée & d’ Agr.
Tropicale (Paris) 15: 164: 252-263; 1 plate; April 1935.
Taxonomists are inclined to believe that Maesopsis Eminii

Engl. and M. berchemioides (Pierre) Engl. (=Karlea ber-

chemioides Pierre) are two names for the same tree in the

eastern and western parts of its range, but from the stand-
point of the forester they appear to represent distinct forms
of unequal value for timber production, Unlike the other
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woods of the family (Rhamnaceae), that of Maesopsis is light,
ft. easy to work, and considered suitable for many of the
:me purposes as Cedrela. Included in the report is a discus-
f the value of measurements in anatomical descriptions.

The wood anatomy of representative members of the Mono-
toideae. By HELEN Bancro¥r. American Fournal of Botany
22: B2 717-739; hgs. 25 pls. 33 October 19335.

tomy of Monotes africanus (Welw.) A. DC.

acroura Gilg is described in detail, and

»mbers of the Monotoideae briefly considered,

with a view to obtaining data as to the systematic position of

roup, which different authors have allied with the

terocarpaceae and the Tihaceae,
So far as available material will allow a general statement
to be made, the timbers of the Monotoideae possess a uniform

ral plan, with small, usually isolated, vessels, extremely
fine rays, a rather dense ground mass of fibers, and compara-
tively little of cither meta- or paratracheal parenchyma.
Fhi :--:—:,-u_rl.u.:':li plan is, in certain respects, unlike that of the
with which the Monotoideae is considered to be most
 allied. It approaches most nearly to that of the sub-
Dipterocarpoideae, though differing from it in the
of secretory canals, in the possession of almost en-
uniseriate rays, and in the presence of a much smaller
nt of wood parenchyma. It differs markedly from the
tural plan of the Tiliaceae, where there is a general
ency -“.Tht arrangement of rather small vessels in radial
ps, to the production of tangential lines of parenchyma,
o the possession of rays of two sizes, ;
I '::-._- !:‘:l'!_l:lﬂtﬁ{'nl:: from wood anatomy concerning the SyS-
tic position of the Monotoideae are, therefore, that the
ip 1s less closely allied to the Tiliaceae than tthhe Dip-
Ig;mn and that it should remain as a subfami?y
¢ Lipterocarpaceae, or that it may, perhaps, be raised

0 the s tatus Ul‘ a separate . re : !
character: ! ¢ family, when the evidence of other

rs has been reviewed and discussed.”

h

No. 44 TROPICAL WOODS 59

A critical revision of certain taxonomic groups of the Mal-
vales. By H. L. Eorin. New Phytologist 34: 1: 1-20, Feb. 21,
19355 341 2: 122-143, May 15, 1935.

In the first part of this paper Mr. Edlin discusses the former
classifications of the Malvales, and makes certain suggestions
for a new arrangement of the families. He proposes a sub-
division of the existing family Sterculiaceae into Buettneria-
ceae and Sterculiaceae, the latter containing only the genera
previously assigned to the subfamily Sterculieae. There is
much to recommend this rearrangement, for this subfamily
alone of the whole Malvales has flowers that are both apeta-
lous and unisexual, or at least unisexual in function. The
author writes: “The occurrence of efther apetaly or unisexual-
ity is by no means unusual in the Malvales, and appears to
have little systematic significance; but the association of these
characters is only found within the Sterculieae.” These con-
clusions are supported both by the general anatomy and by
the structure of the wood. The rest of Part 1 is occupied with a
consideration of various tribes and of atypical genera.

In Part II the author gives brief descriptions of the families
in the Malvales, with a list of the genera included in each, a
key to the families, and a discussion of the phylogeny of the
Malvales. His general conclusions and suggestions are as
follows:

“Examination of herbarium specimens, together with a
consideration of the systematic anatomy and wood structure,
shows that the existing classification within the group Mal-
vales is unsatisfactory. A review of former classifications
shows that diversity of opinion exists among the authorities.

« After consideration of many atypical genera, it is found
that all the Malvales may be referred to definable fsmilieg;,
and that a practicable key may be drawn up for these. On this
basis, the probable phylogeny of the Malvales has been
worked out. The two families Scytopetalaceae and Tiliaceae
appear to be the oldest and most primitive of the Malvales.

The three families Sterculiaceae, Duettneriaceac, and Bom-

bacaceae, appear to have evolved from the Tiliaceae upon
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m'u-tual]}- mdepender_u lines. The Malvaceae proper are a
adv anced group derived from the Bombacaceae. e
Ce'wl n“.[_:td!:t :ri.lli l:gnrfl is suggegcd .that the family Gonystyla-
ae, wi gle genus Gonysty/us, should be merged in
the family Scytopetalaceae. That the Flacosatpaceas chilil
b‘ec’ﬂme a tribe of the family Tiliaceae. That the fa
'L.?uncn;u-eac‘ shofnld be'entirely excluded from the Malvales,
_1. hat the tribe Sterculieae should stand apart as a distinet
imm['\‘11'St£rmhacme; and the name Buettneriaceae should
1: Lj.%\‘p 11}d to ’tht{ remamde}- of the. family at present called
Sterculiaceae.” That the tribe Hibisceae, together with cer-
tain atypical genera of the Malvaceae, as formerly delimited
by Ecntham and Hooker, should be transferred from that
family to the Bombacaceae. That the genus Kydia should
form a distinct tribe, Kydieae, in the family Bombacaceae.
The tribe Fremontieae, with the two monotypic genera :
Fremontia and Cheirostemon, should be placed in the famlly:l
Bombacaceae. F
“Other conclusions and proposed alterations are: Procksa,
Hasseltia, and Plagiopteron, remain in the Tiliaceae, but
Ropalocarpus has been excluded. The division of Grewia into
two genera, Grewia L. and Microcos Burret, as proposed by
Burret, appears to be sound, but there are insufficient grounds
for his isolation of a third genus, Vincentia Boj. The family
Sterculiaceae falls naturally into two tribes: The Tarrietieae
include the three genera Tarrietia, Heritiera, and drgyroden-
dron; the other genera are referred to the Sterculieae. The
Australian species of Tarrietia are placed in the distinct genus
Argyrodendron F. v. M.; the name Argyrodendron trifoliatum
F. v. M. is revived for the species also called Zarrietia argy-
rodendron Benth.; the name Argyrodendron actinophyllum
Moore) Edlin, nov. comb., is proposed for the species hitherto

called Tarrietia actinophylla Moore. )
“Cistantbera is placed with Triplochiton and Mansonia n
the tribe Mansonieae of the Buettneriaceae. Humberticlla
Hochr. is transferred from the Malvaceae to the tribe Dom-
beyeae of the Buettneriaceae. The genera Howittia and
Hampea are referred to the tribe Hibisceae (Bombacaceae).
Bernoullia Oliv. is placed in the tribe Adansonieae (Bom-
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bacaceae). Nettoa Baill. and Hua Pierre ex de Wild. are ex-
cluded from the order Malvales.”

The paper concludes with an index to genera occurring in
the Malvales, showing the family and subfamily proposed for
each genus.—M. M. CHatraway.

The structure of some sandalwoods and their substitutes
and of some other little known scented woods. By C. R.
Mercarre. Kew Bull. Misc. Information 4: 165-195: 4
plates with 4 photomicrographs each; 1935.

“This account may be regarded as a continuation of a
previous paper [see Zropical Woods 34: 47] on the structure
of some scented woods from the East. Some additional in-
formation has been obtained concerning the structure of the
wood of Cinnamosma fragrans, which was described in the
last paper, as well as of the closely related genus #arburgia,
and the description of the former given in the previous article
needs to be slightly modified in order that the woods of the
two genera may be distinguished.

“The Sandal- and other woods here described are dealt
with primarily according to their country of origin. At the
present time the chief sources of true Sandalwoods, by which
are meant oil- and scent-yielding woods belonging to the
Santalaceae, are India and Australia, whilst some are ob-
tained from Polynesia and New Caledonia. Of these, it is

generally agreed that East Indian Sandalwood, which is the

product of Santalum album, is the most supe-rior both in the
quality of the wood and yield of oil. Australian Sandalwood
is largely the product of Eucarya spicata Sprague & Summer-
hayes, although other members o the Santalaceae have also
been used. In India the quite distinct woods Erytbroxylum
monogynum Roxb. and Ximenia americana Willd, are some-
times used as substitutes, and Eremophila Mitchelli Benth.
(Myoporaceae) is the source of a bastard Sandalwood in
Australia. Descriptions of these have therefore been included.

“The so-called West Indian or Venezuelan .SanQalwood of
commerce, the oil of which is said to be very inferior to that
of Santalum album, is believed to be the product of Amyris
balsamifera L. (Rutaceae), the wood structure of which is here
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described. The botanical source of the Sandalwoods of East
Africa and Madagascar is somewhat obscure, but it seems
evident from the information and specimens collected to-

s evidence that the wood of some member or members of the
Santalaceae may be employed, a proportion is provided by
ite unrelated genus Brachylaena of the family Coms
: e. In addition scented woods are obtained from Cinnas
nosma fragrans Bail. and Warburgia spp. (Canellaceae).

‘Although they are not commonly known as Sandalwoods,
brief accounts of the scented woods of Convelvulus Jcopar:'u:
Canary Rosewood) from Teneriffe, and Urandra sp. (Daru=
daru or Dedaru) from Singapore have been included.”

“The similarity in the wood structure of Ximenia and
Santalum is of taxonomic interest. Ximenia, of the family
eae, was placed by Bentham and Hooker, together
the I];mnu_-:.u:. in the Olacales, which were regarded as
g widely ?n.'}‘i‘l:';it'u] from the Santalaceae. E‘l.'tgler and
g on the other hand classify the Olacaceae together with
]..‘{,:_;mth;hf«_-a:‘ and ..“?:.:‘!WLI':L".;.{C:;;{{:_II} the same order, the
ntalales. Hutchinson differs from Engler and Gilg in placing
Olacaceae and Santalaceae in the separate orders Olacales
| Santalales, respectively, but he regards many of the

lales as reduced parasitic forms of the closely related
lacales. I'he similarity of the wood structure of Ximenia
nericana and .\m:(clz;":m; album supports the classification
t Engler and Hutchinson rather than that of Bentham and

Lomparison of the wood of Ximenia americana with that
ot antalum album shows that the former can be distinguished
m -_.?ltl_"il'-‘l]_\' by the following characters of the medullary rays:
rml-.l:i.lxnl:k:f::r .5'.}1.01'&:1'. (2) The broader rays are more
o oredly heterogeneous, and the upright cells are fairly
'-I-“E'}]‘Tm n the middle of the rays as well as at the margins.
,;; “iI:;Jlr:-?:ﬁ‘:;t ((Jcc}ll‘l-lﬁfn'ce of uniser'fate rays composed only
':,:s:";_"_cr and less -rm-:]’ww‘:S‘\”CSSCI-VaY e
m:{ :nnﬂ :q‘a‘m‘is of Warburgia and Cinnamosma fragrans can be

guished as follows: In Warburgia the pores are more

ther during the present investigation that, although there
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frequently in tangential or oblique pairs, while the fibers are
less frequently in radial rows, are less rectangular in section
and have a wider lumen. Paratracheal parenchyma partly or
wholly surrounds most vessels in Cinnamosma, but is rela-
tively scarce in the other. The rays are partly or wholly
biseriate, rarely partly triseriate, in #arburgia, but almost
exclusively uniseriate, with a few partly biseriate, in Cinna-
mosma.

The visible structure of the secondary wall and its signifi-
‘cance in physical and chemical investigations of tracheary
cells and fibers. By 1. W. BarLey and Taomas Kerk.
FJourn. Arnold Arboretum 16 3: 273-300; plates 140-149;
July 1935.

“An extensive survey of a wide range of gymnosperms and

‘angiosperms has shown that the structural pattern of the

~ secondary wall is clearly visible in the large fiber-tracheids

and libriform fibers of various dicotyledons. By using un-
treated sections of such cells as controls, it is possible to ob-

 serve the exact effects of specific chemical and mechanical
treatments upon normal structures, and thus to extend the

scope of investigation to cover a wide range of less favorable

- material.

“The cellulosic matrix of the swollen secondary wall of
cotton, as of normal tracheids, fiber-tracheids, and libriform

~ fibers, is an extremely heterogeneous but firmly coherent
* structure, the finer details of which grade down to the limits

of microscopic visibility. There is no reliable evidence to
indicate that the matrix is com of discrete entities of
visible size—e.g-, elementary fibrils, dermatosomes, ellipsoidal
bodies, etc.—that are bound together by non-cellulosic mate-
rial. On the contrary, our data demonstrate that such puta-
tive entities actually are heterogencous fragments that are
shredded or disrupted from an originally continuous and
coherent ma‘trix.-'lfthere are discontinuities in the structural
pattern of the cellulose in normal tracheary cells, they are
confined to the submicroscopic field, e.g., to the realm of
micelles or molecular chains. The visible structural pattern
of the cellulosic matrix varies greatly in form and texture,




not only in different plants, but also in hom
the same plant, and even in diﬁ’eren_t__ ‘ts o
“There are at least two optically diffe
plexes of cellulose which may be segrega
radio-longitudinal, or concentric-longi
into various radio-concentric patterns.
elongated complexes of the structural pattern
or less in successively formed parts of th
In the case of normal tracheids, fiber-tracheid
fibers, there are three layers due to varyin
narrow inner and outer layers, in which
more nearly at right angles to the long _
cell, and a central layer of varying width, in which 1
tion is parallel to this axis or does not deviate ex
from it. ‘Lignin’ and other non-cellulosic constituents n
be deposited in the elongated, intercommunicating intersti
of the cellulosic matrix, thus resulting in two continuou
interpenetrating systems. In heavily lignified forms,
system may be dissolved without seriously modifying t
structural pattern of the remaining system. The purified
cellulose and the ‘lignin’ residue reveal positive and negative
wes of the original structural pattern. '
" Deviations from the typical 3-layered type of seconda
wall are of not infrequent occurrence. Thus, many thi
d libriform fibers and fiber-tracheids have no clearl
entiated inner layer; whereas others have more than
layers of varying ‘fibrillar’ orientation. Conspicu
continuities in the structural pattern of the cellulose
mmonly occur in the multiple-layered walls of so-called
clatinous fibers, in certain types of best fibers, and 1
lereids. They are due to narrow layers of truly isotropic
rial which contain little, if any, cellulose. There are
nt types of visible concentricities which occur in vary-
ing combinations, and may be associated at times with ra
nelical or radio-longitudinal lamellae. Therefore, it is mi
«ing and fruitless to attempt to homologize all types of s

rs in a single structural model.”




