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sexual, regular; sepals 3, iml
united at base, rather thick, dark rec
united by filaments into a tube, conne

ond anthers, tube almost as Iong as pet-als,
{on itudinal split; ovary 1, conical-oblong, loc
2, ovules 4, almost anatropous; style short, stig
obsolete, bilobed; fruit a , blue-black, se
sperm oily. Distribution: southern Florida, F
West Indies, northern South America. Two Spe
Murray, Syst. Veg. 14th ed. 443. 1784, [C. awi _
Gaertner, Fruct. et Sem. PL. 1788] and C. obtusifolia Miers,
Ann. Mag. Nat. Hist. Ser. 3. 1: 348. 1858. C. obtusifoli
Venezuela may be only, according to Gilg (1925), a .
of C. alba. The author has not been able to secure material
of this species and officials of the Venezuelan Depment.of
Agriculture do not find it recorded in their regional floras
(Tobias Lasser, personal communication 1956).

2. capsicopenproN Hoehne, Ostenia 294. 1933,

Trees, small to medium-sized; leaves alternate, petiole 5
anz long, exstipulate, entire, oval to obovate, 5-9 cm. long

Y 2% cm. wide; flowers bisexual, regular, axillary, soli
or 1-3 per stalk, large pedicel; sepals 3, large, imbrict::g:
petals 6, imbricate in two whorls; stamens 7-10, united by
filaments into a tube, anthers bilocular, longitudinal dehi-
Sc““ce5.ri5m 1, suPcrior. locule 1, carpels 3-4, ovules 6 (?)
style trilobed; fruit a berry (with 2-4 seeds). Two species:
C. pimenteira Hoehne, Ostenia 294, 1933, and C. dinisii
(Schwacke) Occhioni, Revista Bras. Biol. 3: 484, 1943, both
found in southwestern Brazil. i

3. cinnamopespron Endlicher, Gen, Pl 1029, 1840
Trees, evergreen, much branched; leaves '

Tre ' ; ovate
coriaceous, OPF OSite, entire, short petiolate. finweor hlong,
lary racemes, ew-flowered, bisexual, ; W

regular; sepals 3, corj-
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more narrow; stamens 12, united into a tube, anthers bilocu-
lar, dehiscence longitudinal; pistil single, ovary superior, car-
pels 6, unilocular, placentas 6 parietal, ovules many, style
thick with a 6-lobed stigma. Two species: P. macranthum
(Baillon) Van Tieghem, Jour. Bot. (Paris) 13: 271. 1899
(Cinnamodendron macrantbum Baillon, 1882), Puerto Rico,
and P. ekmanii Urban, Ark. Bot. (Stockh.) 22: 75. 1929,
Haiti.

6. warsURGIA Engler, Pflan. Ost.-Afr. Theil C: 276. 1895.

Trees, some quite large, over 33 m, densely branched;
leaves short petiolate, subcoriaceous, oblong-spathulate;
flowers bisexual, regular, short pedicellate, axillary cymes;
sepals 3, free, suborbicular; petals 10, in two whorls of §
each, the 5 outer twice as long as the sepals, obovate-spathu-
late, the 5 inner smaller than the outer and spathulate;
stamens 10, united by filaments into a tube as long as the
petals, connective extended beyond anthers, bilocular, de-
hiscence longitudinal; pistil 1, superior, carpels 5, unilocular,
placentas 5, parietal, ovules 10-15 semi-anatropous, style
thick, 5-lobed; fruit a berry, large, fleshy; seeds with oily
endosperm. Four specics: W. stublmannii Engler, Pflan. Ost.-
Afr. Theil C: 276. 1895, Kenya and Tanganyika; W. ugan-
densis Sprague, Jour. Linn. Soc. Bot. 37: 498. 1906, Belgian
Congo, Uganda, Kenya, Tanganyika, Transvaal (W. breyeri
Pott, 1917); W. salutaris (Bertoloni f.) Chiovenda, Nuovo
Gior. Bot. Ital. 3. 44: 680. 1937, Africa; W. elongata Verd-
court, Kew Bull. 1954: 542. 1954, Tanganyika.

In 1954 Gagnepain described a new genus, Tardiella, from
Annam (Indochina), and tentatively assigned it to the
Canellaceae. Tardiella differs from the Canellaceae by having
5 sepals, no petals, fascicled flowers, introrse anthers and
stipules. In this connection Steenis (1955) states, “there is no
doubt whatsoever that Tardiells is synonymous with
Casearia (Flacourtiaceae).” The present author agrees with
Steenis in this conclusion.
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Fig. 2—11.—Fig. 2—6. Canella alba Murr.—Fig. 2. Transverse section showing solitary
arrangement of vessels and scarcity of axial parenchyma.—Fig. 3. Radial section showing
scalariform perforation plate and homocellular character of rays.—Fig. 4. Tangential section
showing uniseriate rays.—Fig. 5. Radial section showing intervascular pitting of opposite
type.—Fig. 6. Radial section showing perforation plate of scalariform and reticulate type.
Notice small borders on perforations.—Fig. 7. Capsicodendron pimenteira Hoehne. Trans-
verse section vessel characteristics: small diameter, angular outline, solitary distribution.—
Fig. 8. C. dinisii Occh, Scalariform-reticulate perforation plate. Radial section.—Fig. 9.
Cane{la alba Murr. Radial section showing scalariform perforation plate.—Fig. 10-11.
Capsicodendron pimenteira Hoehne.—Fig. 10. Radial section showing predominanty homo-
cellular rays.—Fig. 11. Tangential section showing uniseriate rays. Fig. 2-4, 7, 10-11
X 64, Fig. 5-6, 8-9 X 222.






. The latter investigators that
\Cfﬁf::: correct in placing this family near tl
caceae.

A total of 43 wood sg_ecimens rg:pres‘enﬁj;;:gi 10 ies
genera was examined. The material was obrained f om

following sources: Yale University, School of Fo
Harvard University (H); Chicago Natural Histo

-

useum

(CNHM); Jardim Botanico de Rio do Janeiro (]B

perial Forestry Institute, Oxford University, Eng]a_nd (!
Royal Botanic Gardens, Kew, England (K); Museum D
tional d'Histoire Naturelle, Paris, France (MNHN); De-

partment of Agriculture, Division of Botany, Pretgria,
Union of South Africa (SA); East African Herbarium,
Nairobi, Kenya (EA); and Forest Products Research Lab-

oratory, Princes Risborough, Bucks, England (FPRL).

Small blocks of the samples were boiled in water, softened
in one part 70

per cent alcohol and one part hydrofluoric
acid for a period of time ranging from one week to several
months. After washing, the blocks were either sectioned on
a sliding microtome or stored in a solution of one part
glyeerine and one part 70 per cent alcohol. Even when the
blocks of wood were properly softened, the sections had a
tendency to curl when they were taken off the microtome,
A new technique was developed which has proved success-
ful in all cases tried. If the knife and block Eeing sectioned
are continuously bathed in a 1 PEr cent aqueous solution of
a commercially-available detergent, no cur ing occurs, Afrer
scc_rioning,_ the sections were washed with tap-water and
stained, using a safranin-hemalum combination (Sass 1951)
:ifc]ri'clcst‘inc blue-iron alum safranin formula of G;av mé
ickie (1956), or iron-: i TP [
i aurhors). n-alum safranin alope described by the



paratracheal, generally

surround vessels; also

Some rhombohedral crystals prese

uniscriate with some biseriate, he

lar; some multiseriate portions O

local additions to a basically unise

ous (Kribs Type 1 or III), with a fe

cells occurring sporadically. In some sampl
cells showed a slight tendency toward a ve il
but not consistently in all samples studied. Rhombe Qb
crystals generally present, often abundant. Imperforate
tracheary elements of the fiber-tracheid type <
thick-walled, pits bordered with medit ed apertur
included; length 800-1800u, most often 1300u. Record an
Hess (1943) note that the rays are more or less heterogene-
ous, and the wood parenchyma is located on the outer side
of the pores (abaxial distribution).

Material examined: Canella alba Murray [Y49403, Y38276,
H21295, H25185, H7633, H21297, H26296, CNHM ( Wilson
F-16), CNHM (Scott 75188), FPRL2228, FPRL20382].

Capsicodendron.—Vessels extremely small to moderately
small (25-50u in diameter), usually very small (fig. 7);
usually solitary, but some pseudo-pairs due to overlapping
ends present; perforation plates exclusively scalariform (fig.

8), the bars frequently a

_ nastomosing similar to those in
Canella, although the bars are much finer and closer together

than in Canella (the number of bars is usually 46-64); inter-

vascular pitting rare due to solitary nature of vessels, B'ut,.

when present, Opposite to transitional with some scalariform
*Due to lack of growth rings ir is im ib deci

parenchyma is on the “outer” op “innggss;idl: 2} m‘:ﬁ Whether the‘.

?fdri\::frc?ea:a:f:ﬁs’:lmﬁ from the pith or the side tuw;r:ie;h:-

Howews xial pracement of parenchyma is the mase, ers




pits 10-15. Fiber leng
Material examined: C.

Endl. (JB36
aioanum Occh. (JB1772 from type tree).
Cinnamosma.—V essels moderately small to me;
ly moderately small (50-100u in diameter); m
with some small clusters (fig. 16). Perforation
form with anastomosing bars and some reti
20), 11-49 (15-30) bars. Intervascular pi
transitional with some scalariform, pits to rays si
Vessel-clement length moderately long to very long,
very oblique end walls and long areas of overlap; angle o
end wall 5°-40°. Axial parenchyma paratracheal vasicentric.
Rhombohedral crystals present in the parenchyma, and some
oil cells. Rays 1-2 cells wide, mostly uniseriate homocellular,

with some heterocellular (fig. 18); homogeneous, predomi-
nantly Kribs Type III and 1, and possibly some heterogene-
ous Type III also; marginal cells horizontally elongated to

square with some rare verticall
Rhombohedral crystals present.
ments of the fiber-tracheid

y elongate cells (fig. 17).
Imperforate tracheary ele-
type with distinctly bordered pits
and included apertures, although some apertures are extend-
ed; length short-long (100-1700), walls very thick to thick.
Material examined: C. fragrans Baillon [Y7367, K19315,
&831154 A%?JI—INO‘EI(),) MNHN (col. by S. J. Record),
rom Yale)l. C. muadagascariensis P. :
(MNHNI17, CNHM622578). < e, sy
Pleodendron—Vessels in this sample modera
(5 2-94y in diameter), usually exclusivgy so]itary g{:{;:mavlvi
pairs (fig. 21). Perforation plates of the scalariform type
?nugr;mars. r(lfng 25). '1;he bars resemble those in Ca?gl;a
Itting rare due to the solit of sin
vessels, but V\f};cn present opposite to tigxl:.:z?gn:? t‘u;:sszf-thg
Pittng transitional to opposite with some scalarifo L
rangement. Vessel-member length moderately long‘ gn v:;,
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SUMMARY OF WOOD CHARACT ERISTICS OF THE CANELLACEAE

Vessels.—Mostly moderately small (50-100 1n diameter),
in Capsicodendron very small, and smaller than th{_: aves
age in Cinnamodendron. Usually solitary, but with some pairs
(due to overlapping ends of vessel clcmcntf); OCQ%lonﬂl
small clusters in Canella, Cinnamosma and Warburgia. Per-
foration plates entirely scalariform; some bars seem O
anastomose giving a pseudo-reticulate appearance; in f.‘mna-
mosma some actual reticulate plates were found, Canella,
Pleodendron, Cinnamosma and Warburgia had 10-20 bars;
Capsicodendron and Cinnamodendron generally had 50-100
bars. The intervascular pitting is generally opposite to
transitional with a few specimens throughout the family
showing some scalariform pits. Pits to parenchyma and rays
similar: scalariform-opposite. Vessel-member length gener-
ally medium to very long in Canella (500-1600p), moderate-
ly long to very long in Pleodendron and Cinnamosma (800
1400u), very long (1100-1500x) in Capsicodendron, and
very long to extremely long (over 1900p) in Cinnamoden-
dron and Warburgia. The angles of the end walls (meas-
ured from vertical axis) in all specimens were generally less
than 45° and in some cases approached 0°. The vessel ele-
ments in all genera had long overlapping end walls.

_Axial parenchyma—Predominantly apotracheal diffuse in
(,.‘TPE!FH{{L‘)JJJUH, Cinnamodendron and Warburgia, with
occasionally some other arrangements; in Cinnamosma there
seemed to be an cqual amount of apotracheal diffuse and
Elnff\ IP;H‘_»Nra(..hc.:xl parenchyma present; in Canella and
eodenaron the parenchyma was predominantly vasicentric
E::{L\L;\l I}{ i}:llnrlll::l:ﬁi'ﬁ:lﬂ\\::]; a‘ft.:w _uthcr types sparsely repre-
E¥) ST _‘Sf;ll-\ were present in the paren-
chyma of Cinnamosma, "W arburgia and occasionallv i
Canella and Cinnamodendron. (')iib cells we = ”?‘1- '

A B TR0 : s were found in the
parenchyma of Capsicodendron and Warburein .
sionally in Cinnamosma. “rgia and occa-

Rays—Very numerous, 1(2)-ce
dnjna’fmr, and Cinnamosma:
triseriate ravs
the rays are

(2)- ]l_ wide in Canella, Pleo-
e i in h(_ﬁj.".‘iit?f_‘hft‘??ff}'r)}z- occasional]

are foun ‘1.” Cinnamodendron and Warburgi,
1-4 cells wide, mostly 2-3 cells. Ra\-':s hor?xg(;a

:
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ations (Bailey, 1949
exhibited ane; radical (i
six genera now recognized for
form a natural group. Nevertheless, the
be considered that this apparent anat _
be the result of parallel evolution. Evidence from
tive and other vegetative parts is needed. |

The wood of Cinnamodendron and Capsicode
hibits the most Primitive characters in the fa o
elements are quite long (maximum observed, 1500p in
codendron and 2400p in Cinnamodendron), have an angular
outline, very long, sloping end walls and the perforation
plates are scalariform, with a large number of bars (up to

100 in both genera) and very narrow openings between the

bars. The vessel elements in ‘these two genera come close to
meeting the requirements of a primitive vessel as proposed
by Frost (1930). In addition, the axial parenchyma of these
two genera is predominantly apotracheal-diffuse, the fibers
have thin walls, some rays may be 3 or 4 cells wide and tend
to be slightly higher than those in the other genera, and the
vessels are mostly ina solitary arrangement.

_ The characters of Warburgia also show a degree of primi-
tiveness, but to a lesser extent than the preceding two genera.
The vessels range from ve

long to extremely | .
foration plates with many sr{a]arl;é; cly long, per

5\ rm bars, and transitional
to Opposite pitting. However, here the vessels are much ar-
ger in diameter and not predominantly solitary in distribu-
tion. In addition, the parenchyma is more aggregated and
some paratracheal parenchyma js present. % |
Pleodendron an

advanced. The vessels are shorte
genera, and the dj

:f.calanform perf
1s predominantly

d Cinnamosma Appear to be slightly more
ce
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Violaceae do possess wood with a few primiti\'e characters,
the two distinct sizes of the rays, the septate fibers, and t-he
alternate to uppositc intervascular pitting are features quite
different from those in the Canellaceae. The }vuod of t}_le
Violaceae does possess some similarity to ic Canellaceae in
the slightly angular outline of the vcs_scls, in the presence of
a few scalariform perforation plates in some members, and
in some similarity in pitting. Because these characters are
not constant throughout the V iolaceae as a wholg, the author
does not sce close relation between this family and the
Canellaceae.

There are even fewer similar traits shared by the Bixaceae
and Canellaceae than by Canellaceae and Violaceae. The
diameter and outline of the vessels are roughly cmnpural}le,
and the narrow width of the rays (1-4 cells) suggests the
Canellaceae. However, these few resemblances probably are
of slight phylogenetic significance. These semblances are
opposed by the short vessels and fibers, perforation plates
entirely simple, and fibers sometimes septate in the Bixaceae.

The Flacourtiaceae are very similar to the Violaceae, and
therefore have little in common with the Canellaceae, aside
from the angular outline of the vessels and some scattered
scalariform perforation plates.

The l\r=t";ru'1.ir1"i.;‘.cc:1c possess vessels in a solitary arrange-
1illt.'!it, and have Ilmcr-tr.lchmds. and are, therefore, similar to
the Canellaceae in these two characters. However, this does
not seeém to I'F adequate evidence on which to assign any
degree of relationship. 5 3

As has been reported earlier, the Canellac
sionally been allied with the Ranale

Bailey and Swamy (1950) inc !
y and Swam) 30) include the Canellacese j
Ranales because of char . ceae in the

Rk -haracteristics other than those provided
:_\Hu rluul anatomy, i.e., monocolpate pollen and ethereal oil
cells. In view of this fact, it wac dee advis i

e s 1t was deemed advisable to investi-

te the wood anatomy of the w 1

EE lLL W (]Ud\’ ran; I ags
TLNIANERI : ) y ranalian f:

Lnulull.]ll. It \\lll] Tl':L' anatomy g,f thc (‘ qn”llcs and

possible actual materia Ancllacea. Wherever
ey T
) ; Bailey

. eae have occa-
S (sensu lato). Money,

| was examined.
wing literature:
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Fig. 21-20—Fig. 21—
section showing solirary
p;rm‘ch}*?:n.— g 22, d!':‘“

i showing extreme
secrion § rig_smib_ﬂ plﬁlﬂ-

i ys.—Fig. 29,
Radial section.—Fig; 293;.:;.;







caceae. S
state: o

a number of anatomical feature:

laceac. Thus it may be possible that Vestal ;
correct solution for the proper taxonomic
of this family when he suggested that it be

in the woody Ranales near the Myristicaceae

On the other hand Garratt (1933b) observed “the Canel.
laceac . . . seem rather far removed from the Myris
caceae, despite certain points of similarity.” The writer’s
own observations are more in line with those of Garratt, in

that there seem to be few similar points between these two
families.

In wood anatomy the Chloranthaceae and Monimiaceae in
general show little in common with the Canellaceae, but
certain members of the former families have some points
that are similar, e.g., the length of vessel elements, scalariform
perforation plates with many bars, and type of intervascular
pitting.

By far the greatest degree of agreement in second

xylem seems to exist between the Canellaceae and the fol-

lowing families: Dilleniaceae, Fu teleaceae, Eu i
llliciaceae, and Schisandracese, f these ﬁﬁ mﬁcﬁi
[lliciaceae and Eupteleaceae seem to have more featur:as in
common with the Canellaceae than any of the others, They
are quite similar in-sizc and shape of vessels prese;xce o};
scalariform perforation P 1 many bars, intervaseular
preuing, vessel arrangement, NAITOW  rays (I]jiciaccae' and
fcir,;)nlpns;jllm}] (g)melxlvhat like Eupteleaceae) and Ieng{ha%f
1oers. All the Cancllaceae show 4 characteristi f per-
foration plate best described gg scalarif b O'f' e
of a reticulate type (Commitree op N?)rr:::l::;:?u:e n?;?;‘ge
) ).
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The arrival in Panam

and St. Louis Universiti
ity to obtain more 1n

Province of Darién, Panama.
survey prepared by technicians of the
pany (Smith, et al., 1954) was availabl
general guide. The United Fruit Comy
to be extremely generalized, and the
so variable that to attempt a systematiz
eral classes of vegetation, at different -
seacoast and rivers, would be a task requ

and a large field . For the purpose of
decided t% send aP:;itly scientist W]‘:t%rptge botar
a soil collection and profile study at each site where plant
material was collected. This would serve to check the pre-
vious soil survey and provide basic information for a more
detailed survey if one were desirable at a later date. It would

also provide soil data for
ecological studies.

The attached map (fig. 1) shows the location of the gen-
eralized soil areas. Sites 1 to 7, 18, 19 and 31 to 35 were in
the vicinity of El Real; sites 8 to 17 were taken in -
vicinity of the Cuna Indian village of Paya; sites 20 to
were obtained between Boca de Cupe and the Cana Valley:

“The soils studies described herein wer in association
with floristic -'{nvmifgndous of t;r:l?)a‘;?: Eglt:;r?:rile? . llt art
under the auspices of the National Science Foundation of the U. ;
and the U. 8. Office of Naval Research. The soil scientists w
e copescin it boanios W . S K
versiy. It intended to publih » Jot poace o L O

possible future correlation in plant







The texture of the soils (table 2) was det
laboratory by means of a hydrometer (American
Testing Materials. Committee D-18, 1950). \er:
soils contain large amounts of clay, but ther
cient sand and silt so that the soils may be classified as loam
The color of the wet soil was determined by referen

Munsell soil color charts. Most of the soil colors :
shade of brown or red. This may be somewhat misleac
because of the presence '

The letter M has therefore been
the color in order to indicate a
mixture of red, yellow, black and sometimes green or grey.
The latosolic soils usually occur on rolling lands and thus,
although they contain a motded zone in the subsoil, are
sometimes listed as having medium drainage if excess water
is not a problem. Sites 38, 39, 41 and 51 have a mortled zone
which has developed as a result of prolonged flooded periods.
The internal drainage is adequate but drainage has been

shown as only medium. The PH of the soil was determined

by means of a glass electrode using a 1 + 1 soil-water sys-
ension (United States Salinity Laboratory Staff, 1954).
here was a wide pH range (3.5 to 7.5). Sampl

7.0 are extremely rare and are associated witﬁ:

ous areas. It should be noted however that sam les ve

high in calcium have in some cases a very low pH value,
The fertility levels, that is nitrogen (N). e o

(P,0;) and potassium (K,0), mtrr?;ted(b}?' lgh;esgh:::

of a mottled zone in the suhso
placed immediately before
mottled zone which is a
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Table 1—Continued
SITE DATE SLOPE = SL'T{\'[I\' . i e L
NUMBER COLLECTED PER CENT CLASS NUMBER DRAINAGE LOCATION
:‘:, June 26 | 1o 30 Good Cana 3 miles north
:‘.; :..m .,2 11 iI A 2;}_ ) Good (E;m.l 4 mjlr» north near !11::1 Tuira
::) J”” 2 !; & :: 5.‘:;‘ I Poor (,_;m;; 8 miles north near Rio Paca
;0 _““:r _:‘: 3 o 'I:n .'\_1\.'\’!1“!11 (_f-.m;i 1(1} uuiu north near R:}J Cupe
5 _]um- 44 : s 2 %)Ju.m :..ilrl,l 12 miles north near Rio Cupc
2 June 30 ! Ny (‘: ;(._} pnur & Real !.:m‘lc r-i\f]thx';laF near airport -
£ June 30 : % 1—‘l ;{ pn:—:r = l}t‘.ll _:Ht_! feet from site 31 _ =
34 July 1 ] IV H "b P:_l _:1t o ]lzu} % mile southeast near airport O
35 _]ul;' 1 1 IV H :m ( ::::d El R:il .I‘i(:IJ:;I:{hlj‘.\“n: o E
y | ¢ 30 7 feet south
:? }t:li: : 1l :” : :}-2 g::::: Li]t(_'R‘\lfI"I]]- IImll ;\-‘;a_\-rfu Yaviza on Rio Chucunaque g
38 Jill:t' 4 1 I A 25 Medium .in Vi :‘I’“lﬂ o ECh Rl'“ (“:hut:unaqur: 5
39 ]lII'V + 1 IV A 25 :\hulium i-’md-.'}]:t"tm” 100 fees fromisia Chmegnsgue S
40 July 4 1 IV C 75 Medium  Pandelpe '
41 July 4 1 I A 30 Medium {>:::f;i}'ﬁ ?:J]t)f}z[-tSt)l]Fh 8
42 July 4 10 VIC 550 Medium  Pand -l[ ot 150 f . C“t &
3 July § l ViA : P p-l deipet };\(l cer cast o
e July § l o ‘.\ ;0 st; P.tl‘ltii.:{p(‘t 4 m:!e northeast
TR ORI
46  July 6 ] IV R 70 Medium  Pa it\zpt-t i
b~ Yol 6 : D = T\-‘chiu:‘n P“ mi{lpct 1000 feet nort!wast
48 July 7 ; R : .“c{“u p.mclc]pct 60 feet f::om site 46
49 July 7 15 VI C 75 i’n m paﬂ:]ti pet across Rio Chu.cun:lque
50 July 8 10 IV R 75 Pom Pan elpet ?l)() feet from site 48 S
5 July 8 . o 4 or andelpet / mile northeast 0
Medium  Pandelpet 150 feet from site 50 3

- 1 I \ N
g RI‘ cr l'llﬂl'g n SN |“g arca whe L l 5 ar l \ agr (.llh"l ¢ 15 MoOst L8 Ising
3 y h Tt ,|]|,|]\ |;1|I ‘.‘ﬂ]l\ arc i( MOSIEL (‘I AT \ hl.ll. | e as L PI.' nm







Table 2—Continued

eH POUNDS PER HECTARE (8 1N.) PER CENT ]
SAMPLE DEPTH 1 -1 NO: P:On K0 Ca ORGANIC
NUMBER IN INCHES coLor (WET) TEXTURE EXTRACT (EXTRACTABLE BY 10 PER CENT NAAC) MATTER
14 0-6 dark brown silt loam 4.7 8O 25 300 750 3.57
12-36 M red brown clay loam 4.6 80 25 300 750 1.01
15 0-6 brown sile loam 4.2 160 25 540 1750 i.n
10-15 M dark brown silt loam 4.2 20 25 420 1750 2.23
16 06 vellow brown sandy loam 6.0 160 60 300 14000 2.71
620 “dark brown clay 4.6 20 60 480 14000 93
20-40 M vellow brown cIa:\' 4.7 8 125 360 14000 90 ;
17 0-6 dark gray brown sandy loam 6.0 160 60 660 14000 4.82 ()]
12-24 yvellow brown clay 54 40 60 300 14000 1.04 jac)
36-48 M yellow brown clay 5.1 80 185 420 14000 .78 9
18 0-30 dark gray brown clay loam 5.3 b 60 660 1750 5.66
10-60 M dark gray brown clay loam 5.5 8 60 660 7000 349 =
19 0-16 yellow red sandy loam 4.7 8 25 360 750 3.16 S
16-48 M vellow brown sandy loam 5.2 8 60 300 14000 02
4860 brown loam sand 73 8 185 300 14000 09 8
20 06 dark brown sandy loam 3.6 40 25 360 750 53 |w)
6-12 yellow red clay 43 8 60 300 750 2.11 2
12-36 very dark brown sand 4.7 20 25 300 750 67
36-54 M light yellow brown  clay loam 4.2 20 25 300 750 gy |
21 0-3 dark yellow brown  sandy loam 4.5 40 60 420 1750 11.0
3-20 light gray brown sandy loam 4.4 40 60 360 1750 5.00
20-40 Collected but legend unreadable
40-60 very dark brown clay 4.8 20 25 300 750 71
22 0-3 red brown clay 3.5 8 25 300 1750 10.40 —
3-12 brown sandy loam 37 80 25 300 750 491 R
12-40 M yellow red clay 4.5 8. 25, 300 750 2.00

| 1 Fis 3. An area 'b'ci_ug cropped on residual soils which are nor latosolic.  Such localities occur in mruntain
valleys and represent places of agricultural potential,




Table 2—Continued

pH




SAMPLE
NUMBER

i9

41

42

DEPTH

IN INCHES

0-3
3-18
18-40
0-10
1040
0-3
3-20
20-30
0-3
3-24
24-40
0-2
2-24
2440
40-60
0-2
2-18
1840
0-2
2-20

20-32

32-50
0-20

20-30
30-50

414

coLor (WET)

[able 2—C

TI'\"I'I_‘RF

ontinued

rH
141

EXTRACT

M brown
M
gray brown
dark brown
dark gray brown

dark yellow brown
dark vellow brown

very dark brown
dark brown
dark brown

M dark brown
M brown

dark brown
M dark brown

dark red
M dark red
M yellow red
dark brown
yellow brown

M brown
dark brown

silt loam

clay loam
clay loam
sand
silt loam
clay loam
loamy sand
sandy loam

POUNDS PER HECTARE (B IN.)

NO»

PO

K:O

Ca

PER CENT
ORGANIC

(EXTRACTABLE BY 10 PER CENT NAAC) MATTER

Collected but legend unreadable

5.1 L) 60
Collected bur legend unreadable
5.7 8 80
54 8 185
5.5 40 60
5.9 80 185
6.6 8 80
70 20 245
7.0 20 185
6.3 B 185

sandy loam

Collected but legend unreadable

Collected but legend unreadable
clay 5.1 8 60
clay loam 6.9 60 120

Collected but legend unreadable
clay loam 58 60 185
clay loam y5 20 185

Collected but legend unreadable
clay loam 5.1 40 60
clay loam 5.0 80 80
clay 4.5 8 125
silt loam 5.7 8 60
silt Joam 5.7 8 80
sile loam 6.3 8 125
sandy loam 59 60 60

I{w Sl

300

660
300
360
300
300
300
300
300

300
300

300
300

300
300
300
300
300
300
300

14000

14000
14000
5000
7000
14000
7000
14000
7000

3500
750

5000
5000

750
750
1750
1750
750
1750
14000

1.56

3.23
191
1.91
1.75
1.68
8.60
2,16

12

83
136

3.58
120

240

5.99

is low.

SAoOM TVOIdOYL 9f

0961

are besr wad for forest land as their
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PH POUNDS PER HECTARE (8 IN.) PER CENT g
ek - 141 NO, PO KO Cr omwwec _




subsequent crops. This has given nse tathe Rosa™ or °s
and burn” system in which the land is cultivated only 1
of each 5 to 8 years. The alluvial lands, particul iy *
they contain large amounts of calcium, are howeve {
tially very productive if fertilized and managed properl
Organic matter was found to be extremely variable.

which have been in tropical forest for many years have
amounts of organic matter in the surface layers, but whe
an area has been cleared and cultivated, the organic matte
is rapidly oxidized under the influence of high temperatu
and rainfall. Some of the areas of alluvial soils receive

annual deposition of soil and debris and are charcterized b;
a high organic matter content. 3

SUMMARY

The soils of the Darién area may be divided roughly into
three groups.

1. The alluvial soil of the lowlands which are subject
to inundation by flood waters. Large areas are inundated by
high tides which have given rise to the saline mangrove
associations not visited on this trip. Nearly all the agricul-
tural activity of the Darién area takes plaée on the alluvial
soils near the major rivers a

. 1 nd their tributaries in areas not
mb;ccg to the influence of seawater., These alluvial soils are
potentially extremely productive and '

offer large regions of

valuable agricultural lfand if protected from ﬂoodxg;g and
supplied with adequate drainage, ;
2. The miscellaneou:
but not latosolic” occupies |

the alluvial and latosolic co

s grouping of soils called “residual

ocations intermediate bet
nditions. It occurs in mo




40 TROPICAL WOODS 1960

St |

N THE ORIGIN OF AN UNUSUAL DIPHOLIS

ON T FROM THE FLORIDA KEYS! 4

Department of Botany, Yale University, New Haven,
Connecticut

No Name Key is a small island in the Lower Keys of
Florida lying just east of Big Pine Key and formerly con-
nected with that larger island by a highway bridge. Prior to
1948, when the bridge was wrecked by a -!{urncme; No ;
Name Key was permanently inhabited, and its vegetation
probably resembled the fire scarrt;d_ inelands of ne:g,hb_o:r;;?
ing Big Pine Key (Stern and Brizicky, 1957). When Dr. .
William L. Stern and Dr. George K. Brizicky vxsltt?d N’qi |
Name Key in July of 1956, however, they found it was
virtually abandoned and evidently had been free from burn-
ing for 2 number of years. An impenetrable growth of :
and young hardwoods was massed below the tall old pines;
the unused asphalt road that bisects the island was bein
encroached upon by grasses, young pine trees, mats o
Acacia farnesiana, ferns and shrubs from the roadside thicket.
The dramatic contrast between the dense vegetation on this
uninhabited island and the sparse, open stands of pines and
low palms on adjacent, well populated Big Pine Key caused
these investigators to suggest that hardwood hammock for-
ests, in the absence of fire, eventually could replace much
of the pine forest now present on the Lower Keys.

Among the {)]ants observed by Stern and Brizicky in the
lush thickets along the abandoned road on No Name Key
was a single small tree, evidently a member of the Sapota-
ceae, which they tentatively assigned to the genus Dipg

olis.
It differed markedly in leaf shape, however, from nearb

trees that appeared to be typical of D. salicifolia (L.) Ay
DC.,, the onlf/ slpccics known from Florida. Its leaves, while
not noticeably longer than those on adjacent young trees of
D. salicifolia, were consistently at least twice as broad, gwmg

'Field work necessary for collections on the Flori
accomplished under National Science Fou rida Keys was

it
awarded to W. L, Stern. fdation grant G-2325







the tip of peninsular Florida, E and F a
Keys,PG, H and ] are from Cuba, and s
can Republic (table 1). Even from this

%
VU

]
Fig. 5. Leaf tracings of Dipholis salicifolia at nine localities,
A. Sgem & Chambers 331, No Name K

ey; B. Stern
No Name Key; C. MacDonald 11, Cape Sable; D.
brella Key; E. Stern & Chambers 258, geh.n_t_aﬁbn Key; F. W. L.
32, Key Largo; G. Jack 5675, Cuaba; H. Wright 1325, Cuba;
Whitford 4, Cuba; K, Schiffino 94, Dominican Republic,
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on the Florida Keys alone, a scatter diagram was prepared
from leaf length-width measurements made on these and
three other collections from the Keys (fig. 6). Ten well
developed leaves were measured on a single tree from each
locality; the 20 leaves diagrammed for the broad leaved No
Name Key individual, at A, represent 10 leaves from the
Stern and Brizicky sample of 1956 and 10 from the Stern
and Chambers collection of 1958, Although trees A and B
are clearly distinet on the diagram (as one would expect
from ﬁg.'l and 2), the trees from Big Pine Key (one mile
from No Name), Plantation Key (56 miles from No Name),
and North Key Largo (75 miles from No Name) rather
well fill the g-.qi between them. The plants on No Name Ke

represent the extremes of leaf shape in D. salicifolia on the
Florida Keys. On the adjacent mainland, individuals from
Cape Sable (fig. 5C, 37 miles from No Name) and Umbrella
Key (fig. 5D, 45 miles from No Name) match or exceed
in width the broad leaved, “aberrant” tree on No Name

Key.

Table 1. Seecimens Usep v tHE CoMPARISONS OF LEAF SHAPE AND
StomaTE SizE.

W. L. Stern & G. K. Brizicky, 394, No Name Key, Monroe County,

Florida. Y2 ]

W. L. Stern & K. L. Chambers 331. same individual as above, Y.

W. L. Stern & K. L. Chambers 332, No Name Key,
Florida. Y. y

W. L. Stern & K. L. Chambers 258
Florida. Y.

W. L. Stern & G. K. Brizic 'y 290, Big Pine Key,
Florida. Y. 4 '

Monroe County,

, Plantation Key, Monroe County,

Monroe Cmmry.

W.L.Stern & G. K. Brizicky 460, North Key Largo,
Florida. Y. i .

L, Stern 32, Key Largo, Monroe County, Florida, Y.
A. H. Curtiss 176

Monroe Cmmry.

0, Umbrella Key, Monroe Counry, Florida, YU,
il & Whitford 4, eastern Cuba. 4
I.G. Jack 5675, Cienfuegos, Cuba. Y.
. R. MacDonald 13, Cape Sable,

J
|

. Monroe County, Florida, Y.
cbiffine 94, Dominican Republic. Y,
C. Wright 1325, Cuba. YU.

Abbreviatons for b

etbaria are taken from Lanjouw and Staflen (1959),
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Despite the equivocal nature of the contrasting leaf shapes
found on No Name Key, there remain the clear differences
in size of inflorescences and flower buds on the broad leaved
and narrow leaved trees there. The number of flowers
axillary cluster in the broad leaved variant, which is in the
range of 20 to 48, is not excessive for the species, D, salici-
folia. The collection, Stern & Chambers 258, from Planta-
tion Key, for example, has 8 to 24 flowers in a cluster. How-
cver, the size of the flower buds in the robust plants on
Plantation Key is the same as that shown in figure 4; the
remarkably large buds in figure 3 are unique to the broad
leaved individual on No Name Key.

1.0 mm.

Fig, 7- al and cell size in two plants of Dipholis from
Nﬁ‘ﬂél’k‘:?ia"f’?& Stern & Chambers 331—Fig. 10-12. Stern
& Chambers '332.—1%' . 7_and 10. Anthers—Fig. 8 and 11. Petal
lobes—Fig, 9 and 12 lgﬁgniﬁcd views of petal epidermis.
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Preserved flower buds of the collections, Stern & Cham-
bers 331 and 332, were sectioned and dissected, and meas-
urements were made of the size and thickness of the floral
parts, The largest buds of 331 are 2.5mm. long and 1.75
mm. wide; the buds of 332 at a comparable stage of devel-
opment are 1.75 mm. long and 1.25 mm. wide. The sepals
and petals of 331 are from one-and-one-fourth to one-and-
one-third times as thick as those of 332, and the anthers and
petal lobes are one-and-one-third times as long. The cells of
the petal epidermis in 331 are one-third again as wide as in
332; a microscopic field of view of the former, for example,
may show seven rows of cells where one of the latter shows
nine rows. Figures 7 to 12 illustrate the differences in
anther size, petal lobe size, and cell size just mentioned.
Similar, though less striking, differences were seen in the
ear-like appendages on the petals, characteristic of Dipholis,

and in the petaloid staminodes that alternate with the
stamens.

Two questions are raised by the correlation just noted
between larger cells and larger floral structures in plant 331,
the “broad leaved variant.” Does its greater cell size explain
its relatively larger leaves, in comparison with the narrow
leaved 3327 And are its larger cells indicative of a polyploid
difference in chromosome number® To answer the first
question it was necessary to compare microscopically the
leaves of 331 with those of “typical” large and small leaved
plants from other localities. Pieces of mature leaves from
six collections were cleared and stained (Carlquist, 1957),
and a2 random sample of 50 pairs of guard cells was exam-
ined on the lower epidermis of each. The leaves used were
the same as those shown in figure §; in the tabulation of
rchuft.\'. figure 13, the letters at the left correspond to those
in the former illustration. In figure 13 the range, the mean,
and the standard error of each set of measurments are givcn
The guard cells of plant A, which is Stern ¢ Chambers 331,
are very signilac:nnly Iargcr than those of the other samplcs,
_v'f,r\.:.i rhci_!;twr plants (with the exception of plant D);
though differing in leaf size and in ceooranhic. istri
tion, have essentially the same size nu-‘%:c;):é:;ﬁhf{:‘[; l;.ilStrlbu-

_ g - Why sample

A m o O W P
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D, from Umbrella Key, varies so tly from the others in
the small size of its guard cells is not clear, However, it
seems fair to deduce that plant A, from No Name Key,
differs consistently from typical D, salicifolia in cell size, even
though the shape of its leaves is not abnormal for the
species. The contrast in leaf shape between plants A and B
(331 and 332 of fig. 1 and 2) may be due in part to this
cellular difference; the similarity in shape between plant A
and plant D (fig. 5), on the other hand, is not foundgd ona
similarity in size of cells.

CyroLoGy
Squash preparations of the preserved anthers of the two
plants on No Name Key, Stern & Chambers 331 and 332,
made in aceto-carmine stain, provided satisfactory material
for examination of some of the meiotic stages. Hm_vcver,-,
only a few of the largest buds were undergoing meiosis, and

| I
2|0 3|0 40 50

Guard cell length in micra

Fig. 13. Size of stomatal apparatus in the leaves of Dipb?ﬁ._t !
i ities. Horizontal line, the range of the measurements; ver
;iiﬁclot‘]:::lincan; black rectangle, plus and minus one standard error :’f
the mean. A. Stern & Chambers 331, No Name K. s B Sl__amD
Chambers 332, No Name KGE C. MacDonald 11, B Sabln; .
Curtiss 1760, Umbrella Key; . Stern & Chambers 258, Plantation
Key; K. Schiffine 94, Dominican Republic,
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a relatively small number of cells was available for study.
In addition, perhaps because the buds had I:.aecn stor.ed in 70
per cent ethyl alcohol for several months in a refrigerator,
the staining reaction of the chromosomes was relatively
weak. Temporary mounts had to be set aside for several
davs to allow the stain to darken. Phase-contrast MiCroscopy
was unsatisfactory because of the numerous inclusions pres-
ent in the cytoplasm of the sporocytes.

In the narrow leaved, “typical” D. salicifolia (332), the
only stage seen at which it was possible to obtain a count of
the number of chromosomes was second anaphase of meliosis.
The haploid number was determined as n = 12. Figure 14
illustrates a cell at this stage, with the clearest of the four
anaphase groups of chromosomes drawn in derail. Very
many of the anthers examined had sporocytes that had not
yet entered meiotic divisions; the anthers in only a few of
the largest buds had completed meiosis and pmduced quar-
tets of spores. Ina prcpnr;uiun shuwing spore quartets there

" a
Fig. 14. Second meiotic anaphase in Dipholi Enifn s
i . apha: holis salicifoli

Chambers 332, No Name Key. n= 12, ok Sia S

: 4 ravetal cells in the aberra
Fig. 15-18. Spo meytdsw““g;? Y 15,
o No 2a Key, Stern & C n&eﬂ 3_3&-—!5!5_ 15. L8

pachynema, with predominary
indicate some singie, UNPET
unpaired strands visible—F1g

By
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appeared to be very little irregularity in the meiotic prod-
ucts. Out of 180 quartets studied, only two were abnormal,
containing a tiny fifth spore. The percentage of apparently
normal quartets was 98.8 per cent.

The preserved material of the broad leaved individual,
Stern & Chambers 331, had a somewhat more satisfactory
staining reaction with aceto-carmine, but in this plant also
it was difficult to find many cells in the stages of meiosis
intermediate between first prophase and second telophase.
While studying a slide containing many sporocytes at
pachynema, 1 noticed three large cells that scemed to be
undcrgoing a mitotic division. Two such cells are illustrated
in the photographs and drawings of figures 17 and 18. Of the
numerous tapetal cells mixed with the meiocytes on the
slide, close to two-thirds were binucleate and one-third were
uninucleate. Despite the rarity of division figures, the
dividing cells clearly did not resemble meiocytes, and the
most reasonable interpretation is that they are part of the
tapetum.

Binucleate tapetal cells are known for many genera of
plants (Cooper, 1933), and they are usually the result of a
normal or nearly normal mitotic division of the diploid
nucleus in a uninucleate tapetal cell (Witkus, 1945; Brown,
1949; Nirodi, 1955). A common pattern of development is
for the first tapetal division to be mitotic and the later divi-
sions in the daughter nuclei to be endomitotic (Brown, 1949;
Nirodi, 1955). The first division in a uninucleate tapetal cell
may sometimes be endomitotic, however, producing a single
tetraploid nucleus (Witkus, 1945). In tomato and the grass
genera studied by Brown and I.Quodl,_abo.ve,_ the mitotic
tapetal division occurred at the time the melocytes were i
carliest prophase, and pomgcﬂous cells at later pachynema
were accompanied by completely-bmucleal’c CApEE,

The presence of abundant binucleate ta tal cells at the
time the sporocytes are in pachynema, in the Dipholis 1::‘
under discussion, suggests that its tapeeuith like Fhagi‘?. L e
genera just mentioned, ﬁl'St undergoes a nnl:&uc b YISIEL
The cells pictured in figures 17 and 18 would then be nter=
preted as diploid cells dividing to form binucleate tapetum.




show 24 chromosomes, ploid number that wc
assumed from the count of n=12 made on plant
above; rather, they can easily be interpreted as pos:
chromosomes, the l:riploi'd number. none pf the sta
of meiosis, to be discussed below, was satisfactory
verifying this number of chromosomes exactly, these ta
cells ‘are the best evidence for a significant difference
chromosome number between plants 337 and 332.

It was mentioned that in some genera the first division in
a uninucleate tapetal cell may be endomitotic (Witkus,
1945), rather than mitotic. The Dipholis tapetum shown in

figures 17 and 18 does resemble in appearance nuclei in
endoprophase illustrated for Lycopersicon (Brown, 1949)
and Coix (Nirodi, 1955), and endomitotic uninucleate cells
in Spinacia (Witkus, 1945). However, the essential features
of endomitosis—the absence of a spindle, the falling apart
of daughter chromosomes at endoanaphase, the pairs of
daughter chromosomes in endotelophase—can not be deter-
mined on figures 17 and 18. Chromosomes at mitotic pro-
phase and endoprophase in a tapetum often appear quite
similar (Brown, 1949, fig. 4 and 10). It would be interesting
to know more about the development of the tapetum in the
Sapotaceac; however, it is not essential to the present discus-
sion whether the cells illustrated are truly in mitotic pro-
phase or in endoprophase. The somatic chromosome number

would be displayed in either case, and the number in this
instance is triploid.

An autotriploid origin for plant 331, the “broad leaved
variant” under discussion, is clearly indicated by its close
morphological resemblance to diploid D. salicifolia, the only
species of Dipholis that occurs in the Florida Keys. Except
for the greater size of its flowers, the triploid is p_erfet:"-)'é:
characteristic of the species; it appears unusual only when
compared with the particular narrow leaved spcamens with
which it was growing. The larger floral parts, more num
ous flowers, and larger leaves may all be expressions of
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Second telophase, or nuclear “quartet,” was the most
abundant stage obtained in pollen mother cells of pl'ant 331.
A careful search was made for irregularities, especially the
presence of micronuclei, in 138 such cells. One or more
micronuclei were found in 106, or 76.8 per cent of the
cells at second telophase; 32 cells, 23.2 per cent, lackesl
micronuclei, Figures 27-29 illustrate cells with micronuclei,
and figure 30 is an apparently normal cell \\_rith a quartet of
spore nuclei. The high percentage of obvloqsly ;_ﬂa_normal
quartets is probably a reflection of the upsets in paring and
chromosome segregation that result from triploidy. Micro-
nuclei may form from lagging members of a multivalent at
first anaphase, or from univalent chromosomes in either
division that fail to move properly on the spindle. Even
more extreme abnormalities in meiosis are illustrated by the
telophases shown in figures 24-26. Cells with such distinct
upsets—numerous and unequal nuclei, bridges, and dumb-
bell-shaped nuclei—were rare, however; the three cells
illustrated were the only ones seen. The telophase quartets
that lacked micronuclei (fig. 30) may nevertheless contain
nuclei with unbalanced and abnormal chromosome comple-
ments and may thus be inviable. Triploid plants character-
istically segregate quite irregularly, and the few observations
on carly meiotic stages reported above would confirm this
type of behavior for the individual under discussion.

Table 2. Asxormavimies 1N Microspore QuarTETS oF DipLoiD AND
Trierom Prants of Dipholis, As Measuren By NUMBERs oF SuPER-

NUMERARY SPORES,

NUMBER OF
SPECIMEN SUPERNUMERARY QUARTETS PER CENT
SPORES PER QUARTET OBSERVED OF TOTAL

Stern & Chambers 332, norne 178 l}B.H_
2n=24 1 2 1.2
Tortal 180
rern & Chambers 331, none 219 59.2
! 107 29.0
2 39 10.5
3 3 0.8
4 2 0.5
Toral

370
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AT

Fig. 19-30. Camera lucida drawings oF e e ffm
mother cells of the triploid plant, i bﬂ'ﬁ!'és!bat-ﬁrst o
Irregular first metaphase.—¥ig: 20-23. Abn ﬁcl"'nﬂl?h L Fig. 24-26. lop! mme
el 152 fragments, A bridges and icronuclei—Fig.
abnormalities at sec AN} O Tp S slat o s
e irregular second telophase, With micronuclei—Fig. 30. Appar-
ently normal second telophase.




with a larger nucleus in a spore and be

person e ining the cells. If the micron ]

in a separate cell membrane at t’ht:. time spores are formes
however, it will a% as a fifth tiny spore among the f
larger ones. In table 2 are given the results of studies
370 spore quartets in the triploid plant, 33, compared

the earlier cited study of similar cells in the normal D.

folia, plant 332. In over half of the cases only four

were present, and in only 40.8 per cent were there o
more small supernumerary spores. This is not a true measure
of the pollen fertility of the plant, on the other h
since in the carlier stage of second telophase, describe
above, 76.8 per cent of the quartets possessed micronuclei.
The amount of normally viable pollen produced by plant

331 is probably very low, and a similar infertility would be

expected in its female gametophytes and egg cells.

One possible measure of the fertlity of the triploid, 331,
is the number of fruits it forms under conditions of natural
pollination. As mentioned earlier, this tree was sampled in
the fruiting condition in 1956, under a different collection
number, Stern & Brizicky 394 (table 1). An adjacent tree
of normal D. salicifolia was collected at the same time. On
16 well developed twigs of the triploid there are 24 ripening
fruits, an average of 1.5 fruits per twig. On 21 twigs of nor-
mal D. salicifolia found the same year at the same locality,
there are 168 fruits, an average of 8 per twig. The triploid
thus formed 19 per cent as much fruir as the normal. If an
allowance is made for the fact that the triploid has about
twice as many flowers per cluster as the diploid (fig. 3 and
4), its fertility is closer to 9.5 per cent that of the latter.
And in addition, fruit set on the tri

largely on the receipt of normal pollen f 68
individuals. 3 petien trom nearby diploid

loid probably depends




acentric fragments were produc
cent of the resulting microspores had o mor
nuclear chromatic bodies.” The products of m
ploid Dipholis more closely resemble the example in
about 77 per cent of the meiocytes at second teloph
micronuclei. - pa
The general morphological similarity between the trip
Dipholis and the normal diploids occurring with it—ex
for the differences in leaf shape, flower size, and cell
strongly favors an origin through autopolyploidy. All
plants on this portion of No Name Key were part o
young vegetation actively reoccupying a once disturb
locality. A triploid sapling, formed perhaps by the unic
an aberrant diploid gamete with a normal aploid one, w
be ar little disadvantage and might be favored by its 1
robust growth. lts reproductive ferdlity is low, howev

and dependent perhaps on backcrossing by pollen from its

diploid neighbors.

SuMmMARY

1. An aberrant tree of Dipholis salicifolia was discovered
that differed in having wider leaves, larger flower clusters
and larger flowers than surrounding individuals.

2. Its leaf shape was found to fall within the range of
variation of the species as a whole, though the width was
extreme among specimens from the Florida Keys.

3. The larger floral parts of the aberrant tree had larger
cells than normal plants, and guard cells on its leaves were
significantly longer than on samples from five other collec-
tions.

4. The chromosome number of normal

determined from meiotic second anaphase, is n
5. Tap

= 12,

etal cells of the aberrant individual shoy
2n = 36 at mitotic prophase. Meiosis was irregular, 2
micronuclei were common at first and second telopha

|
D. salicifolia,

!
i

i




Sanuel James Record Memorial Collection, Scho
Forestry, Yale University, New Haven, Connec

In 1925 Ducke (Arch. Jard. Bot. Rio' de Janelm 4:
created the genus Paramachaerium with a single spec
Paramachaerium schomburgkii (Benth.) Ducke, based or
Machaerium schomburgkii Benth. In 1935 a second
Paramachaerium ormosioides (Ducke) Ducke, segregate:

Ducke from Pterocarpus, was added to the genus (T
Woods 41: 6). P. schomburgkii is known from |

Guiana and the State of Amazonas in Brazil; P. ormosioi

has been collected in the State of Amazonas and also in t

State of Pard in Brazil. A third species of the genus can now
be established due to the diligence of Mr. Fred Gruber of
the United Fruit Company in Puerto Armuelles, Panama,
who has presented us with complete herbarium material.
Leafy twigs, flowers and fruits were collected from the same
tree, but at different times. Because of his efforts, this new
species is named in his honor. Sterile specimens are repre-
sented in the herbarium of the S. J. Record Memorial Col-
lection: Dunlap sm. 1948 and Stern & Chambers 132. Both
specimens were collected in Panama, in the Province of
Chiriqui and Comarca del Bart, respectively, under the
same common name—*"sangrillo negro.” Because the struc-
ture of the associated wood samples suggested that of Swwart-

2ia, these sterile herbarium vouchers were tentatively identi-
fied as belonging to that genus (Trop. Woods 109: 70-71.
1958).

Paramachaerium gruberi Brizicky sp. nov.—Arbor
inermis ca. 30-metralis trunco recto, 0.9-1.5 m. diametro,
basi anteridis robustis ca. 1.8 m. longis fulto. Folia impari~
pinnata, 21-27 cm. longa foliolis plerumque 9-13 (14),
petolo tereti inconspicue canaliculato 2.0-2.5 cm. longo
basi incrassato; stipulae non visae caducae. Foliola alterm, X
pergamentacea, integerrima, versus folii basim decrescentia,

C
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longo, paulo lateraliter compressum, lanceolato-oblongum,
dense adpresse fulvo pilosum, ca. 0.45 cm.‘longum; stylus
glaber, 0.3 cm. longus; stigma parvum capitellatum; ovula
4-5 pendula, campylotropa, subtransversalia. Legumcr_) ses-
sile, valde lateraliter compressum, alatum; ala terminalis,
pergamentacea, cultriformis, apice mtundata,‘ 7.0-8.7 cm.
iungn et prope basim 3.8-4.5 cm. lata, margine superiore
recto vel basi plus minusve curvato stylo terminali apiculato,
margine inferiore valde arcuato, nervis ad marginem superi-
orem longitudinalibus marginem inferiorem versus transver-
saliter reticulatis; pars seminifera plus minusve incrassata,
reticulata, oblique obovata vel suborbicularis, 3.0-4.4 em.
longa ct 2.2-4.0 cm. lara, dura, sublignosa; semina plerumque
4 observata, verisimiliter 1-2 omnino evoluta maturescentia,
septis transversalibus crassis lignosis separata, lateraliter com-
pressa, lanceolato-oblonga, ca. 2 cm, longa et prope basim
0.6 c¢m. lata, apice rotundata, basi oblique rotundata et
unilateraliter rostellata, atro-fusca, laevia, glabra; cotyledones
fere planae, crassiusculae, I;mccnfato-oblongae. apice rotun-
datae, radicula incurvata.

Species Paramachaerii speciebus duabus Brasiliensibus
valde affinis sed ab eis foliis plerumque 9-13-foliolatis, disco
interstaminali minuto annuliformi et leguminibus verisimi-
liter majoribus differt, i

PANAMA: COMARCA DEL Bart, area west of Puerto
Armuelles, F. Gruber s. n. (HOLOTYPUS US, fig. 2;

’

ISOTYPI GH, MO, NY, Y), Stern & Chambers 132 ("MO.

US, \._- ":":'- 1); Provincia de Chiriqui, Dunlap s. n. spring
1948 (Y).

A tree about 30 m. high, P. gruberi has a straight trunk
0.9-1.5 m. J 1

: in diameter with strong buttresses about 1.8 m.
high; the inner bark exudes a blood-red sap when cut.
Leaves -.%lh:m.m‘. imparipinnate with mostly 9-13 (14) leaf-
Icr_:\_, which decrease in size toward the base of leaf rachis;
petiole 2-2.5 cm, long, incrassate at base; stipules caducous,
ot secn. Leaflets shortly petiolulate, basically oblong in
shape, but the terminal mostly oblanceolate to obovate, and
the basal lanceolate to ovate, 4.3-13 cm. I(Jllg, 1.8-4.6 cm.
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Fig. 1-2—Fig. 1.

Fig. 2. P. gruberi Brizicky. Type US.




sl_ightly'-..
sed pilose or glat

at apex, 0
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1935) the leaves of P. schomburgkii an

3-5 leaflers, subopposite in the former and al

latter species. Ducke did not mention

interstaminal disk in cither of the two B

Both, however, possess a conspicuous tubular-c

hypogynous disk around the base of th.e ov;

of P. }cbombmgkii have very short wings, th

fruits in P. ormosioides appear to be Only half as I

those in P. gruberi (Arch. Jard. Bot. Rio de Janei

13, fig. 33. 1925, as Pterocarpus ormosioides). ;
Leaflet shape in P. gruberi varies to some degree.

the type collection is represented by narrow-oblong

those in the paratypes are broadly oblong to lanceolate-

ovate-oblong. The leaflets of Stern & Chambers 132 3

very similar to those of the Brazilian species of

chaerium. However, it is probable that all the above m

tioned types of leaflets can be found on the same tree,

some leaves of the type collection the distal interju

the rachis is reduced to such a degree that the apical

of these leaves ereates the impression of a truly parip

leaf. The length of the distal interjugum varies from 0.05

cm. in the type collection and from 0.4-1.3 cm. in

paratypes.
In some characters, as for example the more or less

abiate calyces which are apically curved in bud, the

with 4-5 almost transverse ovules, legumes with 4-5

and in the shape of seeds, Paramachaerium seems to be |

close to Pterocarpus. The obtuse base of the calyces,

presence of an interstaminal disk and the general ap,

‘The writer extends his thanks to Dr. Richard S. Cowan ¢
U. S. National Herbarium for kindly arrangi 1er

3 . t loan
fpl:;unens of Paramachaerium schomburgkii and P. ormos: 7
y.




state that the trees 2
medium size and exhibit poor form. Our s
may be valuable since individual trees are of large
good form. Furthermore, preliminary results of
underway in Panama indicate that the wood
natural resistance to the action of boring org:
fresh and salt water environments.




for the tribe occurs in the herbaceous Asiatic ge
Dubyaea and Soroseris (Stebbins, 1940). The writer, on
basis of independent study in other tribes (1957b,
arrived at the same general concepts as =S'_tebb1qs. in
to primitive features of floral anatomy in Compositae.

With respect to Cichorieae at large, the hypothesis th
woody Cigﬁorieae are secondarily woody at least in
might be more satisfying because: (1) woody Cich
on islands possess many characteristics of herbs (succule:
large pith and cortical regions); (2) woodiness is not ‘E
in the genera now regarded as primitive for the tribe, b
rather in various relatively advanced genera which are
taxonomically close to each other; (3) woodiness, even
single genus, is quite different in different species (
Stephanomeria guadalupensis acquires secondary xylem in
mode entirely different from that of S. virgata); and (:
woody Cichorieae on islands resemble herbs which ha
been able to continue growth by virtue of release fro
marked annual cycles in moisture, temperature, or day-
length. Nevertheless, the writer does not feel that any inter-
pretation of the mode, or modes, of origin of woody Cicho-
ricae has as yet been supported by decisive evidence. Char-
acteristics of wood anatomy may, however, be examined
w1th_ regard to this question, and the present paper may 1
considered a contribution toward resolution of such que

tions. In addition, wood anatomy of Cichorieae offers

number of features which are of importance to the taxono-
mic system. g

i

Fourteen species of Cichorieae have |
Additional species of continental herbs, such as several m
species of ctuca, could have been included, but
present materials encompass all the “woody” genera of
Cichoricae and probably give a representative picture of the
gamut of wood characters to be found in the tribe. il

Examples of herbs in the present stud i ic-
ally annual which, by virtuepof a long gg;:v?u;p s;mm
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cussions, and ecological information, the reader is referred
to the works of Skottsberg (1937, 1947) and Johnston
(1935). _

Sonchus is represented by several species (section De?zd_ar'o-
sonchus) on the Canary Islands. These subshrubs are sunlla_r
to Thanmoseris or Malacothrix Blairii in habit, and th}s
habit again may be related to the dry, temperate to §ubtropl—
cal climate of the Canary Islands. For illustrations and
phytogeographical discussions, the work of Schenck (1190?)
on the Dendrosonchus species may be consuln-:d. T'hese
species are represented in the present investigation by S.
leptocephalus.

Finally, note should be taken of a group of oriental insular
representatives of Cichorieae, the subgenus Crepidiastrum of
[xeris (Stebbins, 1937), which is not represented in this
study. Species of Crepidiastrum are notably woodier than
other species of lxeris.

Although the Cichorieae are, at least in many genera, well
known taxonomically, just as they are cytologically (Steb-
bins, Jenkins, and Walters, 1953), anatomical studies are
relatuvely few. In addition to this study of wood anatomy
in the tribe, the writer is undertaking anatomical studies of
other portions of insular Cichorieae to aid in clucidating the
problems outlined above. Because wood anatomy represents
only one element of such investigation, few “conclusions
concerning evolutionary and systematic problems can be
reached in the present study.

MATERIALS AND ACKNOWLEDGMENTS

Because woody Cichorieae occur in such remote localities,
the cooperation of a number of individua
before sufficient material for this study could be accumu-
lated. The writer wishes especially to acknowledee Dr. Carl
Skottsberg for :»cmiing samples W o
lected in the Juan Fernandez |
from Dr. hl(nt[nhcl‘g'h 1917

Is was necessary

hich he and his party col-
slands in 1955. Wood 5;fmpl(‘5
expedition, located in the Samuel
J. Record Memorial Collection at Yale, were made available
through the courtesy of Dr. William L. Stern. Thanks are
extended to Dr, Reid Moran, of the San Diego Natural His-
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Table 1. Woop CHARACTERS 1N Cic

Dendroseris litoralis Skottsh.

D. macrophylla D, Don

D. macrophylla D. Don

Lactuca Serriola L.

Malacothriz Blairii (Munz & Jtn.) Munz

M. sazatilis (Nutt.) T. & G.

Phoenicoseris Berteriana (Dene,)
Skotrsh,

P. pinnata (Bert. ex Dene,) Skottsb.

P.regia (Skottsb.) Skotrsh.

Rea micrantha Bert. & Dene.

R. micrantba Bert. & Dene.

Sonchus leptocephalus Cass.

Stephanomeria exigua Nutr,

S. guadalupensis Brandegee

S. virgata Benth.

Thamnoseris lobata Jen,

Skottsberg 20-X11-1954 (

Kunkel II-1955 (SBT)
Skortsberg, 1917 (NY) (Vv
Carlquist 617 (RSA)
Blair, 1923 (Type, POM)

Carlquist 496 (RSA)

Sparre 5-INI-1955 (SBT)

Munz & Johnston 11258 (POA
Carlquist 457 (RSA)

Carlquist 616 (RSA)
Willis 1 (Type, DS)
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ANATOMICAL DESCRIPTIONS

Table 1 contains a summary of characters considered to
be significant in comparing species of Cichorieae with each -
other and with other Compositae. Characteristics which are
not easily summarized in chart 1’_0rrn1 or which occur in a
limited number of species, are discussed under appropriate
headings below. -

Explanation of symbols in table 1:

ap = apotracheal parenchyma
f = fibers

ff = a few, or some, fibers
mv = more numerous vessels

NV = narrow vessels

sf = short fibers

tf = thin-walled fibers

v = vessel elements

VP = vasicentric parenchyma
vt = vascular tracheids
wv = wide vessels

-+ = presence of characteristic

presence of characteristic to a limited
extent

absence of characteristic

Il

blank space

VESSELS

Dimensions, shapes, types.—Columns 1, 3, and 4 of table
I give dimensions of vessel elements in woods of Cichorieae.
Although species where more than one collection Wwas
studied (Dendroseris macrophylla, Rea micrantha) show that
figures for these dimensions are by no means constant, there
are some good differences among the taxa. The species
which occur in California all have vessels the average
diameter of which is 45 or less. Sonchus leptocephalus, with
sunilarly narrow vessel elements (fig. 17), grows in a similar
warm, dry, climate. These species with narrow vessels also
fhave relatively short vessel elements (fig. 15, 18, 20). Not-
bly long vessel elements occur in the close pair of species
Phoc nicoseris pinnata and P. Berteriana. This fact may be
'gnificant in relation to the tall, single-stemmed. rosette-

:m'...:"l‘al 5 ‘..5" gl AN Y

| 1 1 A ! .‘ 4, e 5 1 J Ou
Fig. 5-10—Fig. 5-8. Phoenicaters "g“ﬁ';vﬁfi&tﬁn"hfmm special-
Fi gb. 8 'fangcmial sections—Fig. 5-6 5 d lzrgél of narrow vessels
l;gd bands; fig. 7-8 ?*“’w;g ;jnﬂfnmmimsmf P"’W"-'.—Figiig;
31'"“1 n;'éﬁ‘é':’ I-r‘ii:chlg.d mﬁﬂd section—Fig. 5-8, X 65; Fig. 9
ra —rig. :
X 70.







writer (1958) has interpreted the occurrence of

ting in secondary xylem as perhaps being indi
retention of metaxylem pitting patterns throughout
of the plant. This may appear to the reader to be me)
form of words, but there can be no doubt, with ey
from three tribes of Compositae, that there is som

tion between growth form and pitting type. Such a cor:
tion might be usable—when more is known about w
anatomy of rosette trees—as a possible indication

tion from herbaceous ancestry rather than woody.

ting, however, should not yet be regarded as the sol
terion for such an evolutionary history in certain gro
Compositae, but it should not be overlooked as having
a possible significance.

Spiral bands or grooves are notably absent in vessel
Cichorieae. The only instance in which this phenor
was observed to any degree was Malacothrix saxatilis. In th
species, narrow short grooves extend on either side ©
apertures in areas where pits are relatively sparse. '

Perforation plates—Simple circular or slightly elliptic
perforation plates are characteristic of the vast majority
Compositae. There are occasional reports of multipes
plates in Compositae. A resumé of such occurrences has
given by the writer (46-47. 1957b) and additional insts
may be found in subsequent papers (Carlquist, 1958, 195
The Cichorieae studied here exhibit a wide variety of suck
multiperforate plates. However, only the Juan Fernande:
species exhibited these plates with any degree of abundan
Plates of Phoenicoseris Berteriana (fig. 23-26) show a nu
ber of thin bars. In smaller plates, the arrangement of th
bars is transverse with relation to the stem, although
plates (fig. 24, 25) may have bars arranged verticall
numerous bars are present, many of them are for
Anastamoses of the bars may be present, so that, as in fig
24, a “fingerprint”-like arrangement is often achieved. I
Phoenicoseris regia (fig. 28-31), on the contrary, multiper-
forate plates most frequently give the appearance of round-
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ency is not apparent in some of the species with a very low
number of vessels per group, such as Sonchus leptocephalus
fig. 17) or Thammoseris lobata (fig. 13).

LIBRIFORM FIBERS

The figure for fiber length given in table 1 shows that in
most species, libriform fibers are between 300 anc_l H5p
in length. The upper extreme is found in Phoenicoseris
Berteriana, a species which also has relatively long vessel
clements. Notably short fibers occur in Lactuca Serriola.
The lowest ;1\'cragc fiber-length, however, occurs in Sonchus
leptocephalus (fig. 18). In this species, moreover, a fiber
dimorphism occurs. As indicated in table 1, the average
fiber length is 2044 Shorter fibers (fig. 18, right) occur in
bands. Such fibers average 175u in length, whereas fibers
between bands average 234y in length. The two types of
fibers are otherwise alike in all histological characteristics,
and thus the shorter ones do not qualify as apotracheal
parenchyma cells. In one collection of Rea micrantha, several
concentric bands of thin-walled fibers were present (fig. 11,
just above center). Because the thinness of walls is the only
variation in histology of fibers of this specimen, such fibers
cannot be termed apotracheal parenchyma cells. The other
collection of Rea micrantha showed a single band of only
slightly more thin-walled fibers. In both Sonchus leptoce-
phalus and Rea micrantha, such variation in fiber character-
istics is probably related to duration of certain climatic
conditions,

In r.;}:}u 1, a figure for range in thickness of fiber walls is
given. [ilcsc figures are intended to demonstrate the rela-
tl}'c]l\' Fhll'l-\‘.':l”}'d C(!‘I'l({itif.ln of fibers in almost all of the
Cichorieae studied. The only notable exception is Thanmo-
seris lobata (fig. 13), in which some rather thick-walled
fibers ocecur.

An interesting tendency which appears in all of the taxa

studied is the radially-widened nature of fibers, g5 seen s
transection.
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abundant vasicentric parench _
Thammoseris lobata and Sonchus leptocephalus
extreme of specialization, while the mainland
mentioned form another extreme. Vasicentric
in the former group could not be termed “ab n
pared with that in dicotyldeons at large, but it is abundar
when compared to that of other Compositae.

Because the Juan Fernandez Cichorieae form such
tively abundant vasicentric parenchyma, the writer d
to determine the number of cells per strand for each sp
of Cichorieae. Lactuca Serriola, with minimal parench:
has mostly two cells per strand. The same number of
per strand is typical of the two species of Malacothrix, So
chus leptocephalus, and Stephanomeria guadalupensis.
Juan Fernandez species and Thammoseris have a range
from two to four or five cells per strand. In Dendroseris
macrophylla four cells were more common, whereas in Rea
micrantha, two or three cells predominated. In Phoenic
seris Berteriana and P. pinnata, four or five cells
is most frequent, although in P. regia, a single cell, rarely
two or three, is present per strand. '

TYLOSES

The only instance of tyloses was seen in Dendroseris
macrophylla, where thin-walled tyloses were observed
one portion of a transection. As in other groups of Com-

positae, tyloses are thus of infrequent and sporadic occur- !
rence.

VASCULAR RAYS

Types—In comparison with Heliantheae, Cichorieae
distinctive in possessing uniseriate rays in comparative abu
ance. The only ?ecies in which uniseriate rays are abs
or nearly so is Thamnoseris lobata; they are rare in Phoeni-
coseris regia. a

Dimensions—Ray dimensions may be computed in units
or in terms of cells. Table 1 gives);vemge rgy L m:ﬁi
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phylla are often three or more cells in height. Two to three
cells is the most common condition In UNISEriate rays of the
species of Stephanomeria. In Phoenicoseris, Rea (fig. 12,
center), and Sonchus leptocephalus, uniseriate rays arc most
frequently only a single cell in height.

Histology —Table 1 shows the occurrence of erect :}nd
procumbent cells among the various taxa. Cells nearly iso-
diametric, as seen in radial section, occur in all taxa. These
distinctions in pattern of ray-cell shapes are interesting ones,
and may be interpreted, in part, as mdlcntums'nf differ-
entiation among the taxa. Erect cells on the margins of rays
may be similar to libriform fibers and render precise limits
of rays difficult to define in some species' such as Thammno-
seris lobata (fig. 14).

Relative thickness of cell walls varies in rays of Cichorieae.
Thin-walled, non-lignified rays occur in Phoenicoseris regia.
In the regions where bands of narrow vessels and vascular
tracheids occur (fig. 7, 8) all ray cells are non-lignified and
thin-walled. In regions between these bands (fig. 5, 6) only
the central portion of multiseriate rays consists of such cells.
Relatively thick-walled ray cells occur in Dendroseris (fig.
2, 4) and Rea (fig. 12). Because of this thickness of cell
walls in these gencra, pits, which are rounded in face view,
appear prominently. Ray cells of Phoenicoseris are thinner,
and pitting, consisting of circular to fusiform areas, is less
conspicuous. Relatively thin-walled ray cells with incon-
spicuous pitting occur in the three species of Stephanomeria
as well as in Sonmchus leptocephalus, Thamnoseris, and
Malacothrix (fig. 15-16). Pitting on the ray cells of Lactuea
Serriola is relatively prominent, however, despite a thin-
walled condition.

I’boq;icoseris Berteriana and P. pinnata are notable in that
the ratio of the area of fibers to the area of rays, as seen in
transection, is high in comparison with that of the other

Cichorieae studied.
GROWTH RINGS; RING POROSITY

Variation in the type or nature of elements produced has
been mentioned above in relation to fibers and apor_racheal

16. Malacorhrix S
leptocephalus—T1g.
All, > 65.

K ig. 15-18—Fig. .Ii. Malacothrix Blairii, tangential

atilis, tangential
17. Transection.

scction.—-—_-l?-_ig.

section—Iig. 17-18. Sanchus

—Fig. 18, Tangen

tial secrion.
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parenchyma. Thus characteristics of these two cell types
are summarized under the heading “ELEMENTS DISTINGUISH-
ING RINGS” in table 1. Vertical elements of the band shown
for Phoenicoseris regia in figures 7 and 8 are notable because
they are narrow vessels and vascular tracheids, with fibers
absent. A similar condition was present in the terminal band
of the stem examined of Malacothrix Blairii. Because varia-
tion in vessel diameter and relative abundance characterized
bands in these two species, they might be termed ring-por-
ous, or having a ring-porous tendency. Likewise, the pres-
ence of wider vessels in a band in Phoenicoseris pinnata (fig.
9) or more numerous vessels, combined with presence of
shorter fibers in bands in wood of Somchus leptocephalus
(fig. 17, just above center) or the combination of apotracheal

arenchyma with narrower vessels in Stephanomeria guada-
ﬁ;pemis (fig. 21, two bands in lower half of photograph)
would render these instances also examples of ring-porous
tendencies.

STORIED STRUCTURE )
ite the presence of patches of obscurely-storied
fibers in Phoenicoseris pinnata (fig. 10, left), P. regia, and
Rea micrantha, the only prominently and consistently storied
condition in the tribe w:ls-observed in Sonchus l:fptra:legobagz

fig. 18), in which all elements except rays contorm to the
éto%ied )pattem. Elements in the te}-ngxtml band described for
Malacothriz Blairii are also storied. Examples of storied

been reported in Mutisieae Heliantheae, and Helenieae
(Carlquist, 19573, 1958, 1959b).

TATRRIROMS b of Giehoriess w8

dentification of latex deposits in Wo0CS OF WIH 7L 7
tolb:nsure, circumstantial, because no mi how m;:?i :
were applied. Such s'upposed latex ngo?ilik sl ts;n et
have the same staining reactions as resin-like tl;uc!@study hex
Compositae. None of the Cichone:: $ri men
secretory cavities OF cnm!s,whereasooed rriter ed s
vegetative Structures other than WO uoifmulmm coﬂﬂmh
clearly in many of the taxa. Indeed, 1a are considerec




tion of drop mﬁhm%m
is not at all unexpected. The 1
that although the presence of
xylem elements is a genuine characteristic
rican woods, latex may be infiltrated or soal
or other elements when a wood sample is cut
Therefore, the reports below are datn'_t_h_e'_ Writ
represent normal occurrences only. Examples of 1
position are most apparent in the acmmpmgnnf phoi
as darkish clotted appearances, as for example i
(center), figure 17 (upper left) and figure 18 (lower |
Dendroseris litoralis: droplets present especially in a»
and ray parenchyma, also in fibers and in v _
D. macrophylla (Kunkel 1955): droplets in rays, ty
and especially vasicentric parenchyma.
D. macrophylla (Skottsberg 1917): droplets in rays and
axial parenchyma.
Lactuca Serriola: no appreciable deposits. {
Malacotbrix Blairii: deposits in ray cells (fig. 15); fewer

in other cells.
M. saxatilis: no appreciable deposits. 4
Fhoenicoseris Berteriana: droplets in parenchyma, fibers.
P. pmnata: droplets in axial and ray parenchyma.
P. regia: droplets in rays, fibers.
Rea micrantha: scattered droplets in all cell types.
Sonchus leptocephalus: prominent deposits in axial paren-
chyma; a few droplets in other cell types.
Stephanomeria exigua; a few droplets, especially in rays. |
S. guadaiu_pemis_: abundant in apotracheal parenchyma and
vasicentric parenchyma, droplets somewhat less
abundant in fibers, rays, and axial parenchyma.
S. virgata: latex deposits virtually absent.
Thammoseris lobata; scattered droplets in all cells. .
The above summary of occurrence shows that latex appears
to be more abundant in parenchyma cells than in tracheary

1
L}
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acters where source of samples may vary, in agreement with
the evidence on this point presented by Stern and Greene
(1958).

Correlations of habit and ecology with anatomy.—The
data presented in this paper suggest that a number of dlffer-
ences exist between the mainland herbs (Lactuca Serriola,
Malacothrix saxatilis, Stephanomeria exigua, S. virgata) and
the insular species. The following contrasts can be offered.
These features are not entirely without exception, as refer-
ence to the above data will show, but they are generally true.

AT -

)
s
iy

Mainland Species Insular Species
Many \:csgcls per group, in Fewer vessels per group
radial rows

Relatively narrow vessels Relatively wide vessels
Near-circular, alternate pits ~ Vessel-wall pits elliptical
on vessel walls to scalariform
Vasicentric parenchyma Vasicentric parenchyma
scanty more abundant
Multiseriate rays fewer Multiseriate rays often four
cells in width or more cells wide

No bands formed in xylem Bands of various types
formed in xylem

Latex deposits scanty or Latex droplcts abundant in
absent parenchyma, other
cells

These differences may be attributed at least in part to the
r..._aqtu-nhrul_: or rosette-tree habit of the insular species,
which in turn may have evolved in relation to certain
clinlmic factors characteristic of temperate-zone islands. In
._'.LL_im“n, these differences may reflect other factors inherent
in insular floras. The reader should note that all the “main-
land species” are from southern California, and this location

may account for some of the differences, although two of
the insular species are from the same region.

a --TIQ‘.-.";."A&:E% bl i\ ‘ M-l 8 s
g i omeria exigua—Fig, 19. Transec-
Fig. 19-22—Fig. 19-20. Stephanon . R,
T -uliar tinnlg—‘Fig. 20. Tagngenrial section—Fig, 21-22. -*):“I'Pf-"":iz":’q%]‘ 3;"";';
I'he peculiar features of rosette-shrubs and rosette-trees lupensis—Fig. 21. Transection—Fig 22. Tangential sccrion, ¢
ar¢ not unique among Compositae. There are parallels in
other tribes of Compositae, as well as in other families. For

CX ::["JI!"\’

wple, xylem of Thammoseris lobata shows similarities to
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that of Hemizonia clementina (Heliantheae, subtribe Madi-
inae) or Wunderlichia mirabilis, as mentioned above. Similar
parallels may be found for other Cichorieae. The significance
of scalariform pitting of vessels in relation to the roserte-
shrub or rosette-tree habit, discussed earlier, has been enter-
tained carlier by the writer (1958). The relatvely long
vessels in Phoenicoseris Berteriana and P. pinnata may be
related to the peculiar palmiform habit of these species.

The possibility must be noted that the mainland species of
Cichorieae may represent just as much adaptation to their
locations as insular species do, so that the characteristics of
insular species need not be regarded as necessarily derived
from the characters listed for the particular mainland species
studied.

Comparisons with the taxonomic system.—The recent
system offered by Stebbins (1953) for the tribe is based on
Stebbins’ morphological and cytological (Stebbins, Jenkins,
and Walters, 1953) studies of that tribe and doubtless repre-
sents the best expression of subdivisions within the tribe to
date. According to Stebbins’ system, the taxa studied here
would fall into the following groups:

Subtribe 4. Stephanomerinac: Thamnoseris, Stephano-

meria, Malacothrix

Subtribe 5. Dendroserinae: Dendroseris and the segregate

genera Phoenicoseris and Rea

Subtribe 6. Crepidinae:

Launaea-Sonchus line: Sonchus
Prenanthes-Lactuca line: Lactuca .

The genus Thamnoseris, on account of its peculiar gr wth

form, geographic location, 4 SCC0 Sl
morphology, proved a | enuinely a_t}omalous‘ gﬁgﬂs&mm
in Cichoricae. Skottsberg (1937, 1947) has maintinsc S
the totality of fe‘ahturtjs. m%umgaa;amml on .
a relationship to the Juan Fernantsa S o o e e
If this relatic?nshi is valid, it Fe_rhaps\ should bcf f:?:&;‘:i;:f
same subtribe. Joﬁnsnon (1935) Wﬁkﬂ’;ﬁ*‘ i i
ship, and Stebbins (1953) hﬂs_- qn_me _ ’md{'s?‘-‘mdd P
Stebbins emphasizes contrasts between Thammoseris ancd
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Juan Fernandez genera in achene morphology, but Skotts-

berg (1947),in a paper not cited by Stebbins, seems to have
offered close similarities as well as contrasts between the two
in respect to achene morphology. Stebbins does not deta_ll
his grounds for suggesting affinity between Stephanomeria
and its allies and Thammoseris. The writer is developm_g
additional anatomical information concerning Thamnoseris
and the Juan Fernandez Cichorieae, and such data may prove
of significance in furthering comparisons and attempting a
more definitive statement on the relationships of this genus.
At any rate, the present study shows that the secondary
xylem, which seems closely related to the peculiar growth

form of Thammoseris, offers no close similarities to the

secondary xylem of the other taxa considered here.

The grouping by Stebbins of Stephanomeria in the same
subtribe with Malacothriz would seem to be justified on the
basis of wood anatomy, although some of these similarities
may in fact be due to similar climate and growth form.
Lactuca, for example, shows much the same features al-
though it is in another subtribe. This accounts for the group-
ing of Lactuca with Malacothrix saxatilis, Stephanomeria
exigua, and S. virgata in the Mainland Species category
above. From the anatomical features which the Mainland
Species have in common, Malacothrix Blairii and Stephano-
meria guadalupensis, both insular species, depart in similar
ways. Such parallelisms need not necessarily indicate any
close relationship between these species. Interestingly, Mala-
cothrix Blairii was first described by Munz and johnston
(1924) as a species of Stephanomieria and later transferred
by Munz (1935) to Malacothrix. Williams (1957) in a
monograph of Malacothrix retains the species in that genus,
without commenting on the placement, as does Munz
(1959). In the opinion of the writer, the affinities of M.
B_I.-x:m .llave not yet been thoroughly explored, and con-
sideration of other anatomical characteristics is needed to
find if more criteria for its placement exist. The chromosome
number (Stebbins, Jenkins, and Walters, 1953) of M. Blairii
is exceptional in the genus Malacothriz, but characteristic of
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Stephanomeria, and on this and other grounds the species
has been regarded as a Stepbanmm%;e PaP“ justs-Pcited.

Ttge great similarity of Stephanomeria exigua and S. vir-
gata in respect to secondary xylem characters is noteworthy,
and probably indicates a close relationship.

The placement of the Juan Fernandez genera in subtribe
Dendroseridinae, which includes no other genera, was
originated by Hoffmann (1890) and seems to have been
accepted. Skottsberg, after considering all the Juan Fernan-
dez species as Dendroseris (1922) recognized four genera in
the group (1951), largely persuaded by evidence from
pollen morphology developed by Erdtman (see Erdtman,
1952). Stebbins, Jenkins, and Walters (1953) note that two
species of Juan Fernandez Cichorieae, Placcd in separate
genera by Skottsberg, have the same distinctive chromo-
some number and size, and they discount the value of
generic distinctions.

The Juan Fernandez Cichorieae could be said to have the
following characteristics in common: abundant vasicentric
Pa.rench' a, vasicentric parenchyma strands often consist-

of four or more_c_elf:r relatively wide (four or more
c“g]s in width) multiseriate rays, lateral-wall vessel pitting
elliptical to scalariform, and :elativelyvmem. often large
mui’tipcrforate perforation plates in . These similar-
ities may not seem to be particularly substantial, but at-
tempts to find distinctions corresponding to the segregate
genera yielded fewer characteristics. Dendroseris (sensu
stricto) and Rea both possess relatively thick-walled ray
cells with fairly prominent pits, whereas in Phoenicoseris,
the cell walls ‘are thinner, with less conspicuous mﬁ'“:gf
Both Dendroseris (sensw stricto) and Rea have reauvely
- ith narrow procumbent cells in the cen-

short, wide rays, with narrow pro&tree sitiserii .
tral portion of the ray. In P}:omom’is, P mgaw oy
are somewhat narrower, W thout smaller cells, and occupy

J .

a smaller area in a tangential section, in comparison to fibers,

than is the case in Dendroseris (sensu stricto) ot Rea.

. L Ll Rt b d . o T S
The writer has in pro ﬁsgnatonnealsmdxea m illumine
further degrees of similar ordlfefmmongﬂ;e groups.
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of Juan Fernandez species. Meanwhile, the names of segre-
gate genera have been used prowslonally.

The wood of Senchus leptocephalus is easily the most
distinctive of the Cichorieae studied on account of the short,
storied fibers which are shorter in the occasional bands
which occur. The xylem of Lactuca Serriola, as mentione_d
above, shows simil:;r'ity, possibly because of similar ecolog;—
cal conditions, to the mainland species of Stephanomeria
rather than to Sonchus leptocephalus, despite the fact that
both Lactuca and Sonchus are placed in the same subtribe.

Characteristics and evolution of wood in Cichorieae—
Relatively few features can be cited as being characteristic of
Cichorieae rather than species of tribes studied earlier by
the writer. The presence of relatively numerous uniseriate
rays and, at least in some species, relatively narrow multi-
seriate rays is like Mutisieae but unlike Heliantheae and
Helenieae. Spirals and grooves in vessels (with the exception
of Malacothrix saxatilis) are notably absent in Cichorieae,
unlike a number of Heliantheae, Helenicae, and Astereae.
The tendency toward elliptic to scalariform pitting in ves-
sels and the possession of thin-walled fibers, wider radially
than tangentially, are characteristics of many Cichoricae but
comparatively few species in other tribes.

The gamut of specialization of characteristics in Cicho-
rieae is small, but certainly, as in other Compositae, the pos-
sesssion of very short, storied fibers (Sonchus leptocephalus),
large grouping of vessels and very scanty vasicentric paren-
chyma (Lactuca, Malacothrix saxatilis, Stephanomeria exigua,
S. virgata) or relatively abundant vasicentric parenchyma
(Juan Fernandez species, Thamnoseris) seem advanced char-
acteristics.

Certainly some Cichorieae show anatomical adjustment to
particular growth forms or ecology. The xylem of Thammo-
seris seems exemplary of this, as does the formation of bands
in this species and others. The species with narrow, short
vcssq] elements and nNarrow multiseriate rays all occur in
Mediterranean-type climates. Thus, suppositions concerning
patterns of wood evolution in Cichorieae must untangle the

Fig. 23-31—Fig. 23-26 Phoenicoseris Berteriana, pesforation plates
T * B . . = 5 by . L 3
of vessels from radial sections—Iig, 27-31. I_J'.mu;u'os'er.:: :{,g:;._
Fig, 27. Scalariform lateral-wall meg from section shown in fig. 8¢

Fig. 28-31. Perforation plates o vessels; fig. 28, ‘-‘l. _fm?n {::l-dml;'scc,‘

tions; fig. 29, 30, dislodged plates from tangential :\c’cfums.: lgﬁ:, .,3.

310; fig. 24, % 3035 fig. 25, X 3475 fig. 26, X 320 fig: 27, X 3305 g &=
53,

31, 3¢ 35
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over-all phylogenetic trends in wood anatom

which may be induced by particular ciima}t:cgn;? chan_ges
growth forms. The possibility that these latter considera-
tions might play a relatively important role in attainment of
particular wood configurations was explored in Helenieae
(Carlquist, 1959b), and this possibility seems equally valid
in Cichorieae. If special climatic or ecological factors under-
lie wood patterns in Cichorieae, the fact that such patterns
are different from those described in Helenieae is readily
understandable, considering the different habits and habitats
occupied by members of the two tribes.

If one were to cite characteristics which could be used in
assessing whether or not woody Cichorieae originated from
herbaceous ancestors, several might be mentioned. The high
Ert)porl:ion of genera with elliptic to scalariform pitting on

teral walls of vessels in Cichorieae seems significant. The
presence of thin-walled, radially widened fibers may also be
noteworthy in this regard. Woodiness, if it is derived from
herbaceousness in Cichorieae, could have originated more
than once in Cichorieae. Intensive examination of wood (and
other features) of rosette trees throughout Compositae, as
well as in other families, is needed before the mode, or modes
of origin of such growth forms can be clarified. Cichorieae
will undoubtedly prove signi cant in such further compari-
sons, however, because 0 the decidedly herbaceous nature
of the tribe, and the striking relation between woodiness and
insular habitats.
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reader. The chapter on craftwork has some excellent illus-
trations, and for this reason alone should find a ready sale to
the home shop worker, but the book will be of little value
outside of the home shop.—Archie F. Wilson, 54 Druid Hill
Road, Summit, New Jersey.

CURRENT LITERATURE

Know your woods. Albert Constantine, Jr., Home Crafts-
man Publishing Corp., New York, N. Y. 1-384 illus-
trated. 1959. $5.75.

The book is divided into two parts. Part 1 is entitled
“The Wonderful Story of Woods” and consists of fifteen
chapters. They include an opening chapter on wood struc-
ture and then chapters on identification, nomenclature,
logging, veneering, fphysical appearance, woods of the Bible,
state trees, drugs from trees, trees with edible products,
poisonous trees, unusual woods, wood collecting, woods in
craftwork, and finally 2 wood quiz. Part 2 is entitled “Woods
from Abura to Zebrano,” with a color chart and key illus-
trating 60 woods and a written description of some 300
species. A glossary and index is included.

The jacket states that a dozen experts had a preview of
the manuscript and their unanimous opinion was “nothing
else like it.” Unfortunately, this appears to be true. The
author has attempted to boil down complete texts to a single
chapter and include a little smattering of many complex
subjects. Very little of the subject matter is new or original.
The technical subjects have evidently been carefull

edited, but the general material is neither carefully edited
nor even factually correct.

The wood quiz is truly amazing, a collection of what
might be termed “filler material,” or culled from the “Be-
!u:ve it or not” columns. For instance, question 122 is: “When
is a tree not a tree?”, and the answer is: “When it is a papaya
tree.” It is doubtful if this answer will be considered an
advance in education.

The section on woods from Abura to Zebrano is prefaced
with the outline of 14 characteristics which are to be given
for each wood. However, after making the list, the author

proceeds to neglect to follow it in some cases and to change
it in others.

Dictionary of economic plants. J. C. Th. Uphof, H. R.
Engelmann (J. Cramer), Weinheim, Germany. 1-400
bibliography. 1959. $9.75 (from Hafner Publishing
Co., New York, N. Y.).

Economic botany, in the broad sense, concerns plants
which are used by man. The total number of these plants
must be in the tens of thousands, and a search for informa-
tion on any one of them may be accompanied by many hours
of arduous library work. Such study is commonly impossible
for the interested layman, and may be imljgacuc_ab}_e for the
specialist. For these reasons a comprehensive dictionary of
economic plants would provide a highly desirable, simply
arranged guide to the plants which man employs. These may
have been among the motives which prompted Professor
Uphof to prepare his volume on-econonnc:pl?n_ts.

The Dictionary of economic plants consists of an alpfha'—
betical listing of the scientific names of plants Cross-r¢.#
enced in large part with common names and, botany of
synonyms. Each species name s followed bfnnt?e m&ch
the author responmb!e:for’ﬂ'lcibm@“‘;’]tm £ ey mc:l' A
the plant belongs, common names and the geographi sl
tribution of the species. For each plant there mﬂa me led
less extended ex;mtionﬁf LS sty ffﬁqmbgr)mgm
with a brief description of the plart O el
facturing processes, important erial, (ACHIPEERES £
other pertinent notes. SEURE U T

In sl:mh a compeudium_aser-m;_:'“m g:?nmhf ;e}hfts
tion must be thade- Pgﬂff:f@r UP in hn SGoultite in medi-
from among those used 0L WHEE0 -0 s o vielding plants,
el 4 in the manufacture of d‘“ﬁfg”‘;fmy‘dmpﬁm
toxic plants, ﬁfﬁ;“me;gﬁm ‘are also included.
resins, gums, latices ane BFCC . o1s and which are purely
Many wild plants, used by aboriginals and |

['he author is in the business of supplying rare woods to
craftsmen, and loses few opportunities so to advise the




“Medicinal plants” and “Economi
introduced to the literature on the pl
kinds of economic categories.

Generally speaking, and in large part,
book is very;r sxgell done. He has brought ¢
ject his many years of ex}[a;ncnce and in pai .
taxonomic background. However, -ope' oul
book were composed and printed in an Eng
country, for the conspicuous typ‘ographl se
orthographic errors are no doubt at least par
from the fact that these operations were T
Germany. The typographic errors are particular]

because they sometimes occur in technical words an

scientific names where they may go unnoticed
reader. Certain words are used in a peculiar or at lea
common manner, €. g., Celtis australis, wood used for
instruments” (probably musical wind instruments is
ed) and Cayaponia pedata, roots contain a “drasti
ably purgative is meant). The separation of words
ends of printed lines appears to be random, and is
counter to accepted methods, e.g., “ea-sily” rathe
easi-ly, “du-rable” instead of dura-ble and “se-veral
than sever-al. Some words as western, species and a
are divided when they should not be so treated. An En,
speaking reader will" also wonder at some of the

MINOr criticisms are so numerous that they detract fro,
over-all quality of the text. i

Even though the classified biblio
of the important features of the bo
nent works have been omitted
instances, older, out-of-date pub
newer, more comprehensive literature.

serve to illustrate these points: Under “Pectic sub
alkaloids and tannins,” the author omits the most

current work on alkaloids, Manske and Holmes’ many A

11

abbreviations employed. It is unfortunate that these rat

graphy constitutes ¢
ok, certain highly
in some cases. In
lications are cited in

]
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book-shelf beside such often consulted botanical
os Willis' 4 dictionary of the flowering plants
William L. Stern.

CORRECTION

TovomiTa GraNDIFOLIA L. Wms,, nom. nov.

Tovomita macrophylla L. Wms. in Trop. Woods 111:
Walp., 1842, e

During the time that this plant was being studied it w
placed in three genera. The specific name “macrophy
for it in one of these genera and 1 failed to change it
returned the plant to Tovomita.—Louis O. Williams.

TENTH PACIFIC SCIENCE CONGRESS _

The Editor has been asked to announce that the
Pacific Science Congress of the Pacific Science Asso
will be held at the University of Hawaii, Honolulu, f
August to 6 September 1961. A post-sessional field trip
held from 2 September to 6 September. All inquiries
be addressed to: Secretary-General, Tenth Pacific Scie
Congress, Bishop Museum, Honolulu 17, Hawaii, U. S. A

Tropical Woods 111 was published November 24, 1959.
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cambuhy ferro 1083 48
Cameraria 104: 121
camerdn 103: 29
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camote 104: 61

Campanulaceae 109: 42

camphor, East African 110: 57

camphor, Ibean 1103 57

camphorwood 110: 58, 59

camphorwood, Fast African 110:
54

Campnosperma panamensis 108:
62; 110: 24

Camprossenion 104: 75, 104

camwood 110: 76

Canabis (rev.) 110: 117

canamiro 85: 33; 98: 49

Cananga 104: 5

Cananga odorata 104: 1

Canarium 104: 105; 108: 47

Canarium denticulatum 1042 103

Canavalia lineata 107: 48

candelera 87: 61; 98: 83

candle tree 108: 50

Canella 104: 121

Canellaceae 104: 2, 22, 121

Canella winterana 107: 45

Canmabis (rev.) 110: 117

Cunoria 104: 105

Capparidaceae 104: 121

Capparis 104: 121

Capsicodendron 104: 121

Capricodendron pimenteira 104: 2

carabali 97: 27, 98: 38

caracoli 87: 31, 98: 40

caraipé 107: 68

Carallia 104: 118

Carapa 1042 115; 108; 62

carapa 87: 46, ssI: 67

Carapa guianensis 87: 46; 98: 67
107: 68

carapanuaba 107: 70

C. procera 97: 46; 88: 67

C, slateri 109: 73

carbonero 109: 71

carbonero de municién 110: 38

Carudaceae 109: 2

Cardwellia 101: 8

Cariniana 1042 122; 110: 88

Cariniana pyriformis 1102 38
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carnauba da matta 1083 50 | Cecropia (rev.) 1083 101; 107z 70 C. zenkeri 1082 73 | Chiococea alba 107: 45
Carpiius 1043 105 Cecropia juranyana 107: 68 cenizo 109: 78 Chionanthus 104: 123
Carpinus carpinoides 104: 108 | cedar 107; 965 110z 106 Centrolobium 104: 122; 106: 16, Chisocheton 104: 116
Carpoderus 104: 122 | cedar, African pencil 1101 103 110: 41 Chloranthaceae 100: 39
( sbia 1043 123 ‘ cedar, East African 110z 105 Centrolobiunt patinense 110+ 41 Chlorolencon 104: 118
Carpotroche linguifolia 1013 28 | cedar, eastern red 110: 106 C. yavizanum 110: 41 Chloroplora 104; 116
{ ilia 1013 28 | cedar, Nigerian 107: 103 Centrospermae 110z 2 Chlorophora exlesa 105: 15, 21;
C. pa 11012 28 cedar, pencil 110: 105 Cephatlis ipecacuanba 1102 21 106: 76; 108: 57
C. ramosii 1012 28 | cedar, red 110: 88 C. romentosa 109: 76 C. tinctoria 87: 56; 88: 80; 107: 51,
Carya glabra 110: 61 cedar, Spanish 98: 73, 77: 1063 674 Cephalocereus keyensis 107: 54 109: 74
( 1103 67 | 110: 21 Cephalobibiscus 104: 115 Chloroxylon 104: 123
{ ; cedar, western red 110: 53 \ Ceratonia siligua 101: 53 Chorisia 104: 75
( cedre gris 97: 96; 982 143; 1032 87 SN Ceratopetalurn 104: 107 Christiana africana 108: 72
Cedrela 104: 116; 1082 67; 1102 21 8 Ceratopetalum apetalum 104: 103 Chrysactinia 111: 19
= 70 | Cedrela fissilis 102; 244 109: 73 ! Cerbera 104: 104 Chrysactinia mexicana 1113 24
| C, buberi 97: 52,98 73 i Cerberiopsis 104: 121 Chrysobalanus icaco 107: 41
C. mexicana 1102 18 i L Ccrcidi‘phvllaceae 104: 105 Chrysochlamys 111: 15, 17
: 24 | C.odorara 1072 69; 110: 18 [ Cercidiphbyllum 104t 105 Chrysochlamys eclipes 111: 15

C. ronduzii 95:

57; 98: 77; 109: 73 Cercidium 104: 113 C. nicaraguensis 111: 18

C. toona 109: 56 Cercis 104: 113 C. paucifiora 1113 16
| Cedrelinga 104 Cercocarpus 104: 118 C. standleyana 111: 16
| cedro 98 2 6o cerillo 103: 100, 109: 68 Clrysophyllum 104: 120; 107: 68
cedro bre Ceriops 104: 118 Chrysopbyltum oliviforme 107: 45
edro ¢ cerro 108: 66 Chrysothammus 1113 34
cedro cirms Cervantesia 104: 123 chuchupate 109: 73
‘edro espinn 852 45: 98¢ 60; 1103 24 \ Cespedesia 104: 123 chuella 108: 70
Iro granadino 95: 57, 98: 71 Chaenactis 1112 20 Chtekrasia 1042 116
3 cedro macho 97: 47 98: G7: 1092 f Chaenomeles 104: 123 chulub 103: 20
[ T3 Chaetocarpus 104: 109 Cl'll.lp(')n 971 84; 98: 132
i 98: 58 Cbﬂg;gpfe}ga 109: 78 chup(}n torito 97 B4; 98: 132
'{' 412D + 181 Chaetoptelea mexicana 108: 78 Chuquiragiia 1083 30; 108: 18

221 Chailletia 104: 122 Cluiguiragua insignis 1082 32

104 chaperno 95: 34; 98: 49 Chydenantbus 1043 122
Chaunochiton 104: 123 Chytranthbus 104: 123
g Chenopodiaceac 104: 105; 110: 2 Ci_chonacca_: 108: 2
wifoiia 104: 6 cherry, black 106: 88; 107: 108} Cienfuegosia 1043 115
? - pentandra 99: 27, 104: (i1, 107: 110: 47 Cinnaniomum camphora 100z 24
H chestnut 110z 97 C. cassia 1003 1
1;:108: | ceibo 88; 27 chestnut, American 1102 47 C. porrection 100: 24
! Celastracede 104: 105, 121; 109: 64, chewstick 103: 100 C. zeylanicum 1002 1
AN 110: 29 chibugi 110: 38 cinnamon, wild 107; 51
982 335 Celastrus 1042 105 chicharro 853 120 Cinmamosnia 1042 121
: '.....'.;.;-.-r::::.: 110: 23 oy _-',r.:\ 104: 121, 105;: 12; 108: 73 chichiquc 95: 33 Cipadessa 1043 123
( e ! l,“ - '”_*[j" IOIG: 73 Chimantaea 108: 30, 108: 26 ciruelillo 95: 87; 98: 52
. ¢ limatus 109: 05 Celtis adolfi-friderici 108+ 73 Chimantaea mirabilis 108; 32; 108: | ciruelo 853 37

i8 C. seyauxii 1052 15; 106: 74 13 Cistanthera 104: 124




Cistantbera papaverifera 1053 15;
106; B1
viums fruticosum 1073 45
sters 1082 78
s 104: 117
104: 111
iy 1043 118
1 104: 113
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on 104:

amys 104: 7
reyre 1082 275 1092 62
adin rymen 1093 64

sivridrum: 1082 8
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fes 1112 3

108: 72

| Colombia rrumpet (rev.) 108: 78
| Colona 1043 121

e riufa 110: 38
Combretacese 104:

Coelestina marititna 107: 54
Coelodepas 1043 122
Coelostegia 104: 75, 104
Cofa 110: 99

Coffea 1042 118; 110: 21
coffee 110: 19

Cojoba 104: 122

Cola 104: 123

Colletia 104: 123

colorado 95: 33; 98: 49
Colubrina 1043 118; 110: 39
Colubrina arborescens 1072 53
C. elliptica 1092 95

C. ferruginoesa 1104 38

C. glandulosa 1103 38

C. reclinata 107: 45; 109: .95

105, 122; 108:
s 01

rcarpus 1043 118
st 1042 105
tium lecanantbunr 1042 103

adia 104: 121
Jositae 1012 3; 104: 105, 1224
29, 108: 1, 109: 1, 64:

2. 106G

eme 1043 106, 122

104: 105

Conocarpus 1042 105

l‘.'m.'ru'.rr;r.'.-'. erecius 107: 42: 108:
G4

("
aris

Conostegia clirviguensis 109 72
(. setosa 109 72
Convolvulaceae 104: 105
copaia 108: 50
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copaia des chantiers 108: 41

copaiba 107: 70

Copaifera 104: 122; 107;: 70

Copaifera reticulata 1032 2

corail 110: 75

Coral wood, African 110z 7

corbdn 103: 100

Cordia 104: 104

Cordia alliodora 95: 60; 9B: B84,
(rev.) 108: 101; (rev.) 108: 79;
110: 18

C. collococca 987: 61, 98: 88

C. exaltara 1072 69

C. glabra 87; 61

C. goeldiana 89: 32; 1073 69

C. sebestena 107: 46

C. trichotona 1023 25; 103: 2

Cordyla 1041 122

Coreapsis 108: 23

Coreapsis gigantea 108: 1

Coriaria 104: 122

Coriariaceae 1012 31; 104: 122

corkwood 99: 27

Cornaceae 104: 105, 122; 109: 64

Cornus disciflora 109: 64

cortéz 95: 108; 97: 104; 98: 150

Corylaceae 104: 105

Corynocarpaceae 104: 107; 105: 12

Corynocarpus 104: 107; 106: 8

Corynocarpus australasica 105: 9

C. dissirnilis 105: 9

C. lagvigarus 105: 9

C. similis 105: 9

costllo 95: 34

Cotimus 1042 121

cotton tree 992 27

Corylelobiuom 104: 122

Conla 104: 123

Coulterella 108: 1

Coulterella capitara 108: 8

Coumareuna odorata 973 65; 98¢
02, 107: 69

C. oleifera 97: 64; 88: 92

Couralia 104: 104

couramira 103: 38

Couratari 107: 74
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Couratari pulchra 97: 69, 98: 96
courbaril 85: 74; 98: 100
Couroupita 104: 113

Coutarca 104z 123

crabwood 87: 46, 98: 67
Crataegus 104: 118

Crataegus azarolus 1012 53
Cremarosperma 104: 4
Crinodendron 104: 122
Crossopetalum ilicifolium 107: 44
Crossostenmma laurifolia 1091 52
Croton 104: 109

Croton liniearis 107: 44

Crudia 1041 122

Cryptocarya cordata 1003 25

C. lancifolia 100z 25
Cryptosepalion 104 122
Crenolophon 104: 115

Cudrama 104z 123

cuiarana 107: 69

Cullenia 104: 7

cumararana 87: 40, 88: 47
cumarii 97: 65; 98: 92

cumaru 107: 69

cumary preco 105: 40

Cunonia 104: 107

Cunoniaceae 104: 107, 122
Cupania glabra 107: 43
Cupaniopsis 104: 119

cupiuba 891 65; 107: 69
Cupressaceae 1102 105
Cupressus 107 19

Crirtisia 104: 105

curupa'y 102: 24

curupay 108: 48

cutarro 109: 70

Cyatheaceae 108: 65
Cyathocalyx 104: O

Cybistax donnell-npithii 1102 18
Cycloseefon 1043 100
Cylicodiscus 1041 122
Cylicodiseus battiscombei 108: 52
C. gabunensis 105: 16, 21; 106: 85
Cymibopetalum 104: 75 109: 62
Cymbopetalum costaricense 108: 63
Cynocrambageae 1102 1
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Cynomerra 104: 113; 107: 68

Cynometra alexandri 1053 16; 1062
87

C. ananta 105: 16, 108: 87

cypress, bald 105z 50

D

dabbema 110: 68

d 108: 47

Dacryodes 104: 105; 106: 46
Dacrvodes acutipyrena 1083 52
D. belemensis 108 53

). colombiana 108: 54
ularis 108; 52

w52 106: 46

D. glabra 106: 53
D, granatensis 1083 52
D, hexandra 108: 46

D. smicrocarpa 10682 53

D, microcarpa var, lanceolata 106:

D, nitens 108: 55
dentalis 1082 55

D. roraimensis 108: 54

)

5

106: 55

ro

ogea 106: 21; 108; 90
D). thurifera 108: 90

Danielleia o

danta 108:

Japlnif pyllern: 104 122
avidsonia 1043 107
Davidsoniaceae 104: 107

| Debaasia elliptica 100z 25
D. triandra 100: 25
Decadenia 104: 30
degame 103: 29
degamme 103: 29
Degeneria 104: 14
Degeneriaceae 104: 2

| Dendropanax 104: 121
Denbarmia 104: 105

| Demnnettia 104: 8
denya 108: 85
de-orh 110: 88
Derris 104: 114; 110: 21
Desmodium 104: 114
Desmopsis 104: 7
Desmos 1042 7
determa 95: 93; 98: 125; 105: 40
diala 107: 111

liala-iri 1072 114

7t 1042 114
1 divaricattom 107 : 68

ra otoba 100: 73

2123

1corynia guia 1
D. paraensis 95: 65; 98: 07; 105: 40
Dictyoneura 104: 119

Dic um caryophyllatum 100

Didymopanax 104: 121
Didymopanax morototoni 107: 70
Diikea 109: 45

Dillenia 107+ 8

Dilleniaceae (rev.) 111: 40
Dimerocarpus 104: 116

dimori 110z 47

Dimorpbandra conjugara 108: 38
Diomedea bidentara 109: 13

D. glabrata 109: 10

D. identata 109: 10

D. linearis 109: 13
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Dicspyros 104: 107

Dipholis salicifelia 107: 45

Diphysa 104z 122

Diphysa robinioides 108: 69

Diplantbera 104: 104

Diplodiscus 104: 121

Diploglortis 104z 119

Diplorrbynchus 104: 121

Diplotropis 104: 114

Diplotropis purpurea 89: 38

Dipterocarpaceae 101: 3; 104: 107,
122

Dipteryx 104: 114

Dipteryx panamensis 109: 69

dirimo-ako 107: 106

Discocalyx 1042 117

Disepalum 104: 8

Dissilaria 104: 109

Distemonanthus benthamianus 10562
16, 21; 108: 92

Distephana 109: 52

Distichlis 110: 3

Distylium 104z 122

dinru 110: 47

djaditja 103: 92

dieboe, roode 103: 92

djombe 110: 95

Dodonaea 104: 119

Dodonaea ebrenbergii 1072 45

D). microcarya 107: 45

Doerpfeldia 104z 123

doe-yah 110: 77

dogwood 108: 88; 1072 122

dogwood, flowering 106: 88

Dolichandrone 104: 121

Douglas-fir 110z 100

Dovyalia (rev.) 1102 117

Deovyalis (rev.) 1102 117

Dracontomelum 1042 102

Drepanantbus 104: 7

Dryobalanops 104z 107

Drypetes 1043 100

Drypetes diversifolia 1073 45

dua anyin 1063 92

duabai 1062 02

Duabanga 104: 120

duabay 105: 14
duakobin 105: 14
Dubausra 108: 2
Duiebatitia kridsenii 108: 5
D. laxa 108: 8

D. linearis 108: 3

D. menziesii 1082 5

D. microcephala 108: 8
D. paleata 108: 3

D. planzaginea 1082 8

D. platyphylla 108: 25
D. railliardioides 108: 8
D. struthioloides 1082 25
D. thyrsiflora 1082 25
dubini 107z 116
Dubouzetia 104: 107
Duguetia 104: 8
Duidaea 1062 30
Duidaea pinifolia 108: 32
dukuma 107: 116
dunkafle 1102 77

dupuin 107: 116

Dhirio 104z 75, 104
Dyera 107: 12
Dysoxylum 104: 116

Dysoxyliomn melabaricun: 108z 59

Dyssodia 1112 1%
Dyssodia cooperi 1113 24
dzana 107: 106

E

Eastwoodia 108: 2
Eastwoodia elegans 108: 3
echen 1103 51

Ebenaceae 104: 107
chencbe 110: 83

ebi 110: 91

¢ho 972 64; 98: 02, 105: 14
chwu 1052 84

Echites 1043 121

edinam tiama-tiama 1073 02
eding 106: 76

edo 1063 92; 1102 95
edocie 107: 108

edum 108: 70

cdundua 110: 68
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efrivo 108: 77 ! f’*-’””d” glauca 1“00 3 E. nevinii 1113 19 I E. anastomosans 111:-2
efuo-konkonti 107: 89 E. srichotasa 1002 26 : E. staechadifolium 1113 19 E mngophoroides 111: 2
: Endlicheria endlicheriopsis 1002 26 ] : | E.attenuata 111z 2
eghoin 110: 95 / = Erisma 104: 124 eny 2
1 110+ 05 E. sericea 100: 26 Ervaranmia 104: 104 l E axitlaris 111z 2 )
cjoung 110: 99 Endosp tnmm 104: 109 I:.'r*.:Jrsrr_nia eriophiora 104: 108 I- babmw_rms .1?7: 61
Ekebergia 104 116 Pu i5a 1042 Er_vr!;r{ﬂu 104: 114 F' b!ee{ef: 111: 2
y 1 108: 47; 110: 68 endswi 1072 1"' Erythrina berteroana 109z 69 E. brasiliensis 111 2
ki 107: ;-_ﬁ, engan 110: 103 Erytbrophloeun 104: 114 | !~ buxifolia 1112 2
¢ki 1072 120 E ww‘w itia 104: 1"‘ Erythroxylaceae 104: 107 E. cabanensis 111: 2
1 E odendron 104: Erytbroxylum 104: 107 E. calcicola 111: 2
C rophragma 104. llﬂ; 107: esa 106: 78 E. cq‘ryapbjr{fﬂﬂ 111: 2
122: 109: : = S p c;agkc- 110: 63 - F cup{arm;g: l:}ﬁ
Emtandroplragma angolense 1082 Escalloniaceae 104: 107, 122 E. clusiaefolia 111: 2
16; 107: 92 Eschweilera 104z 113; 109: 68 E. confusa 1113 2
wendosepikanus 1042 | / {ricumm 105: 16; 107: 46 Eschweilera blanchetiana 99: 50, E, cormiflora 111: 2
F rophyllum 107: 02 ) 105: 40 E. coryf.:ambq 10; .. 1;“
Is dron 104: 105 E, seprentrionale 107 92 ! E. jarana 107: 69 E crebrinervis 111: 0
El ronieny 1043 109 E.utile 1052 165 1072 99 o E. longipes 105z 39; 107: 68 E, eryprophlebia 111 8
FE tachys 104: 119 F »bitem: 101: 3 i E. odora 99: 49; 105; 40 E. r:yfm?mrp.: 11.1; 2
elebom 110 I rolobium contortisiliquumm 1023 I\ E. jagotfmh‘l 95: 69, 98: 102; 1056: E. dﬂ;ﬂl::’;ﬂa::ﬁ-l;' £
cllom 1 40 « ETYLL b b e
o UU kii 99: 44,1072 70 ¥ E. subglandulosa 993 56; 105: 40 E. everettii 111: 2
104: 107, 122 E. tenax 99: 62; 1053 40 E. filiformis 111 '2.
1 { Esenbeckia 104: 123 !- flavescens 111:
icar 110 : 48 esia-kokobin 110z 66 E. flavifolia 111: 2
elm, rock 110 tsore 1072 120 E. florida llln :
elm, slippery nn. 61 cspavé 97: 31; 98: 40; 1102 24 E. franeisii 1 8 LEIV R IR
*lo 1058 14 espavel 97: 31; 98: 40 E. R;Lm‘,: \ju ﬁ;- g gl
Espeleria 108: 1 E.g "“L’;F" J’-"_ iy
Espeletia bartawegiana 108: 8 E. grandis s
E. barravegii 1082 13 : g:.:ifjf?:fxf s
., HiC : 26 e
34 f ;:;cit;:jb.la:x‘aa 108: 8 F gft.ﬂ:‘l.!l-ﬂrﬂ.ﬂi 1112
E. uribei 108: 8 i.‘ b:,ﬂ;:; llllll.- 2"
104: e 1.10'- ¥ E. lmmnd: 1115 2
o 4z 118 essig 110: 66 ’;: i e 113G
7 IO.: 103 esule 108: 70 3 ;g‘luffl ﬂm.-“
| etraceae 110: 1 Fraballia 104: 122 l': lon;ppc: l_ lil. -
el 1101 93 ; Eucalypropsis 104z 117 E. luelmanni S
emwenfuochai 1103 80 E SSten 104 y Eucalyprus 104: 117; 1082 18; 107: E‘ macrocarpa ._.2:
Enallagma 108: 72 Eriolacta 104: 123 199 E.maestrensis 1113
Enantia 104: 8 Eriolobus 104: 1 Eucalyptus camaldulensis 1082 82 E.: mnire 1113 3". 5
Encelia 109: 17 Eriophyllum 111: 31 E. globulus 105+ 27; 1102 66 E. m.lfamen}::l 1.. E
Encelia californica 108: 6: 109: 16 Eriophyllum: confertiftorion 111 Eugenia 102: 26; 104: 1175 1072 363 I, mega{smr 11- :}
E. farinosa 1082 6; 1082 16 19 111: 1 E. monticola 1113 2
encibe 109: 87 E. lanatum 111: 10 Eugenia alcinae 1113 2 E. moorei 1113 3
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o 109:

104: 123
1104: 18
cac 104: 2
i weritia 104: 18
bintis 104z 102

Excoecaria 104 108
Exocarpus 1041 119
Exostema caribacum 1072 45

Exothea 104: 119

Exothea paniculata 1073 45

eva 110: 68

L\L.t. 106

J .‘rl' 14 104 1822

F.;h eac (rev,) 108: 78

Fagaceae 10-1: 110; 106: 10; 109:
i5; 110:

“agales 110:

tra 104: I.l. 107: 69

f 104: 110

-a bar ‘11 IMAD 10: 5
faveira bolacha 10"' T
i 4 ll(l]l ita 10;‘ T

. mmuutans 108;

s rapensi 1-35.

- sp:*rmm 108: 5

Flaconurtia 104: 111
Flacourtiaceae 101: 10: 104: 111,
122: 108: 72:109: 66: 110: B0

2|

! Flaveria 1112 85

Flaveria linearis 1093 23 111: 10
Flemimgra 104: 114
Flindersin 1042 110
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flor azul 85: 127, 128; 88: 177
florecillo 97: 96; 882 143
floresa 97: B7; B8: 135
Florovia 106: 30; 1082 14
Flotovia leiocephala 108: 32
Flourensia 108: 14; 111: 34
Flourensia cernua 1082 &
fok 105: 25

Fontainea 104: 109

frake 110: 95

fram 110: 95

frameri 110: 91

framire 110: 91

Fraxinus 104: 123; 1102 62
Fraxinus americana 1103 49
freijo 89: 32; 107: 69

freijo branco 107: 69

frei jorge 99: 32

Fremontia 104: 123
frijolillo 85: 97; 88: 138
frimu 107: 114

fruta dorada 108: 73
Fuchsia arborescens 108: T4
fukadi 85: 120; 88: 166
Fusaea 104; 4

fustic 97: 56; 107: 51

futé 103: 51

furoi 103: 50

G

gaboon 108: 65

Galactia spiciforns 1073 54
Galbulimima 104z 111
Galbulimima baccara 104: 106
Giallesia 104z 123

gallinazo 103: 50

gallino 108: 50
Ganophylhon 104: 119
Ganua 1042 120

garapa 87: 40

garapa amarello 97: 40
Garcia 104: 122

Garcinia 104: 111

Garuga 104: 105

gateado 95: 37; 88 562
gavilan 108: 70

gaw 110: 68
gayohi 105: 25
gbende 105: 25
ghese 108: 90
gbon 110; 68
ghor-du-orh 108: 70
gedulohor 107: 92
gedu-nohor 107: 92
Greijera 104: 119
Geissois 104 107
Geissospernmim 104: 121
cle bagasse 85: 41; 981 58
enipa americana 108: 7
G. clusiaefolia 107: 46
Gienista 104: 122
giribi 109: 68
Gironniera 1056 12
glasswort 107: 47
Gleditschia 104: 114
Gliricidia sepium (rev.) 108: 79,
108: 60
Gilochidion 104: 109
Glossarion 108z 30
Gilossarion rhodanthunt 1062 32
Glycosmis 104: 123
Glycydendron amazonicum: 108; 2
Gnetaceae 104: 111
Gertimn 1042 111
Ginerom costatum 104: 108
Gochbmatia 106: 33
Goldmania 108: 46
Goldmania paraguensis 1083 49
G. platycarpa 108 460
Gomortega 108: 67, 110: 33
Gomortegaceae 100: 30; 104: 2,
106: 16; 110: 33

Ciomortega mitida 108: 673 110: 33
gomier de montagne 103: 38
gommier 106: 50
gummlcr blanc 106: 50
gommicr, mommm 108: 50
gongala nlve'i 95: 37; 98: 62

ngo 1053

ngy!ol’ep:: 1083 30
Gongylolepis benthmniana 108: 38
Gi. fruticosa 108: B4
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G. maroana 108:; 3
(i, reartiana 1083

= 00

Cic s 104 6, 104

i s grandiflorus 104:
Cromnocaryum 104: 111
Gonypetalunt 1042 122

( ystyius 1042 111
onystylaceac 104: 111

t 7 1093

Gox e 108:

Crord a 104: 120

104: 1
fendron 1043 114; 1073

09: 8: 1072 69

105: 40; 108:

B 1 100:
M. 1=
UB: 72; 109: @8
s 104: 7
97: 06, 88: 1
gc 852 93;88: 1
108:

| ¥ 1 rouge 103: 87
rr ma 104: 106
Crrisiea 1042 122

rrontocloe 97: 96; 98: 143
gronfocloe, ]1:'1'1_\: 103: 87

Q2ri 0L, mountain 108: 87
groussou 110: 77

|.'_":.H.'h.|iu:lt 95: 07, 98: 138
Cinadua amgustifolia 1022 24

Guaiactum: 104: 124; 107: 49

Guaiacumn officimale 1083 86; 107:
49, 121

G. sancrum 1072 45

guamarillo 85: 97; 98: 138

Guamia 104: 7

guapinol 85: 74; 88: 100

guarabu rajado 103: 74

Guarea 104: 118

guarea 107: 106

guarea, black 107: 106

Gruarea cedrata 1053 17, 21; 1073
106

(. longipetiola 109: 78

guarea, scented 1072 108

Guarea thompsonii 1063 17, 21;
107: 106

guarea, white 107: 106

guasango 85: 37

Guatteria 104: 7

Guatteriella 104: 5

guayabo 95z 119; 97: 108; 98: 146,
"170; 109: 64

guayabo alazano 103: 20

£ }'J!in colorado 108: 20

"'..':il\-'illﬂ'i de monte 971 105; 9B: 170;
109: 64

l&_'.l..z:\-..li'll joveroso 103: 249

vabo leon 85: 120

guayacan 85: 108; 97: 104; 9B: 155

guayacan 109: 63

Gruertarda scabra 107: 44

gui 106: 76

Graera 104: 122

Guilandina 104: 114

Guioa 104: 123

guissu 107z 106

gulih 110z ob

gulo-maza 110z 77

gum, blue 105: 27, 107: 122; 110:

56

| gum, doctor 103: 100
| gum, sweer 107: 104

gumlin 106: 50
guna 109: 76
gusanero 853 47, 88: 52
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Gustavia nana 109; 68

(. rhodantha 1092 68

G, superba 109; 68

Gurtiferae 1042 111, 122; 109: 66;
111: 15

Giymmanthbes lucida 107: 45

Gymmocladus 104: 114

G ymmosporia 1043 105

(Gyrostemonaceaze 1102 12

H
Haasia 100: 8
habé 110: 68
habillo 99: 27
Haematoxilon 107: 52
haemu 107: 114
hafa 110: 99
hague 110: 103
Hakea 104: 118
Halfordia 104: 119
Hamamelidaceae 104: 111, 122;
110: 1
Hamelia axillaris 1093 76
H. rowleei 109: 76
Hampea 104: 75
Hannoa 104: 123
Haplolobus 104: 105; 1085 47
Haplopappus 1093 32
Haplopappus (Machaerantbera)
phyllocephalus 108: 34
H. megacephalus 109: 32
H. pkyllocephalus 108: 33
H. phyllocepbadus var. mega-
cephalus 109 32
Hardwickia 104: 114
Hardwickia pmnata 1083 59
harino 103: 29
Harpalyce 104: 122
Harpepbyllum 104z 102
Harpullia 1042 119
Hasseltia 104: 122
Hasseltiopsis 104 122
Hasseltiopsis albomicans 1012 10
H. dioica 1012 19
H. mucronata 101: 17
Havardia 104 122

Hecascocleis 1082 30

Hecastocleis shockleyi 108: 32

Hecarostemon 104: 122

Hedycarya 1042 116

Hessteria barbata 1013 26

H. calonetra 101: 26

H. of latifolia 1092 7

Helenicae 1112 19

Heliantheae 1083 1

Helaebus 1082 1

Helianthus anmuus 108: 6

Helicreres 1043 123

Helierra 104 119

Heliocarpus 104: 124

Heliocarpus popayanensis 109: 78

Hemieyelia 104: 109

Hemitelia 109: 65

Hemitelia petiolata 109+ 65

H, sect, Cnemidaria 1082 05

H. woronovii 109: 65

Hemizonia 108: &

Hemizonia clementing 1082 11

H. nunthornii 108: 8

Heritiera 1042 120

Hernandiaceae 100 40; 104: 2

Hernandia peltata 100: 10

H. sonora 108: 2

Hesperomannia 108: 30

H. arborescens 108: 32

Heterodendron 104; 119

Heteromeles 1042 118

Heteropetalum: 104: 6

Hevea 104: 109

Hevea brasiltensis 1102 21

Hexalobus 104: 8

Hexapora 100: 0

Hibiscus 104: 115

Hibiscus pilosus 1073 53

H. tiliacens 1093 72

hickory 106: 74

hickory, mockernut 108: 89; 107:
121; 110: 85

hickory, pignut 106: 85; 1102 61

hickory, shagbark 1103 85

Hicoria 104: 113

Hieronyma 104: 100
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kankra 109: 54
L.a_l\uk 104: 61
kapokier 992 27

irfolia 1073 114

kooel pialli 95: 81; 981 114
Koompassia 104: 114
Koordersiodendron 104: 102
Kopsia 104: 104

korina 110: 05

kori 108: 81

kotbé 108;: §1

kouker 105: 30

kpa-kpa 105: 25

kpar 110: 63

ki’crlnfc-;in‘]i 105: 25
kpende-guli 108; 70

krala 107: 111

krappa 87: 46; 88: 67

krassa 103: 23
Krugiodendron 104: 118, 122

niama 110: g8

knmaru 97 98: 02
kura 110: 63
kuranako 1102 63
120
ho 107: 11
o 107
1 107: 106

2 116; 982 181
€, berg 103: 87
nureo 107: 123
kwo-kwo 110: 51
Kydia 104: 115

L
laba-laba 103: 87
Laccodiscus 104+ 123
Lactoridaceae 1002 40, 104: 2
Laera 1042 111
Lafoensia pu
Lagascea 108:
Lagascea belianthifolia 108: o7
Legerstroennia 104: 115
Lagunaria 104: 115

k.
KW

ia 1102 39

| Laguncularia racemiosa 1072 43

lagunero 97: 92. 88: 141
lakpa 110: 50
lakri 107: 6o

| lancewood 103: 29, 104+ 1

Lansiuyr 104: 110

| lapacho 102: 24

Laphamia 111: 19

idron ferreum 1073 4

1960
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Laphamia megacephala 111 24

Laplacea senmiserrata 108: 77

larch (rev.) 106: 105

Larix pccidentalis 1013 65

Larrea 104: 124

Lasianthera 104: 113

L.auraceae 100: 1; 104: 2; (rev.)
105: 48; 106: 16, 25; 109: 62;
110: 54

laurel 97: 76; 982 124

laurel blanco 95: 60; 98: 54

laurel, Cape 1103 54

Laurus nobilis 1003 27

Lecocarpus 1082 13

Lecocarpus pinnatifidus 1082 3

Lecythidaceae 104: 118, 122; 108
(8; 110: 35, 66

Lecythis 1043 113; 1072 09

Lecythis ampla 1092 68

L. cf. ampla 100 69

L.. paraensis 992 85

L. tuyrana 109: 69

L. usitata var. tenuifolia 993 865
105: 40

leche amarillo 103: 100

leche de maria 103: 23

lechero 89: 139

Leguminosae 101: 9; 104: 101, 113,
114, 115, 122; 105: 14, 25, 203
106: 67, 70, 85, 87, 90, 92; 107:
103; 108: 63; 109: 62, 69; 1103
41, 68, 72,75

lemonwood 103z 29

Leprdobotrys 1042 122

Lepidospartumn 1112 36

Lepisantbes 1042 123

Lepradenia 104z 121

Lepronychia 1043 123

Leptospersurn 1042 117

Lettorwianthus 1042 8

Leucaena 104: 114

Leucopogon 104: 107

Licania 99: 98; 107: 68

Licania arborea 1095 76

L. buxifolia 99: 91, 105: 40

L. macrophylla 98: 97; 1053 40

Licaria cayermensis 993 103; 100:
27, 105: 41

L. excelsa 109 66

L, pittieri 109: 67

L. rigida 100z 28

lickaparoe 103: 55

lignum vitae 108: 68; 107: 40

limba 110: 95

limbo 110: 95

lime, Ogeechee 1073 50

limoncillo (rev.) 106: 95

Limonia 104: 123

Linaceae 104: 115, 122

Lindackeria 104: 111

Lindera benzoin 1001 28; (rev.)
105: 48

L. communis 1003 28

L. gennniflora 1002 10

L. mellissaefolia 100z 3

Lingelsheimia 104: 122

lingué 1052 25

mcbamt 108: 2

Lipochaeta lavarun: 108: 0

Lippia costaricensis 109: 78

L. torresii 109z 78

Liriodendron mlipifera 1102 43

Liriosma 104: 123

Liguidambar styraciftua 101z 65;
110: 93

Litchi 104: 119

Lithocarpiis 104: 110

Lithraea 104: 121

Litseaceae 100: 8

Litsea elongata 100: 28

L. mellifera 1002 29

liwamba 1052 25

Lobelia plumieri 1091 38

locus, basra 85: 65; 882 07

locust, black 1103 61

locust, South American 95: 74 983
100

lacust, West Indian 85z 74; 98: 109

lofun 107: 106

Loganiu_ccac 104: 115, 122

logwood 1078 62

loko 108: 76; 107: 114
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Lonchocarpus 104: 114, 110: 21
Lonchocarpus cf. atropurpureus

H B )
alara 107: 120
tata var. firocera 1072 12
procera 108: 17, 21
taitem 1043 105
reta 107: 69

haceac 1043 115, 122: 108: 71 |

s 1043 115

ns 104: 106

s 41

104: 116, 107: 123

M
Waba 104: 107
Mmacano 109: 69
Macaranga 104: 100

erar,

Machaerantbera phyllocephala var.
megacephala 109: 32

rivmn 104: 122
s 100: 10

ma’dachi 107:
Ha:

+ 17, 24; 1103

mafamuri 1082 55
Magnoliaceae 1002 40; 104: 2
Wagnolia sororum 95: B5; 08: 115
mahoe, wild 109: 72
mahogany 95: 101, 98: 148; 09:
149; 108: 67, 107: 50; 110: 19
mahogany, African 106: 66: 107:
05; 110: 80
mahogany, Ar ican 107: 120
ogany, Benin 107: 116
ogany, big-leaf 107: 115
t.‘hrg;}".:\'. iu:n!n.":g-a 107 : 92
mahogany, cedar 107: 106
mahogany, Central American 107:
112: 110: 48
mahogany, cherry 110; 48
mazhogany, Cuban 108: 56
mahogany, dry-zone 107: 114
mahogany, Grand Bassam 107: 114
mahogany, Honduras 107: 95. 110:
49
I'tl.«lhug‘.m_\,', Lagos 107: 116
mahogany, mufumbj 107: 00
mahogany, pink 107: 103
mahogany, Rhodesian 105: 24
nmhng-.m’\', sapele 107: 05
mahogany, scented 107: 44
mahogany, Sekondi 107: 118
mahogany, Uganda 107; 110
mahogany, white 107: 110; 1103
102
Mabonia 164: 121; 105: 12

I
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mahot rouge 103: 62

makarfo 105: 14

makoré 1103 47

makwe 110z 48

malady 85: 34

Malesherbiaceae 109: 45

Mallotus 104: 160

Malmea 104: 7

Malpighiaceae 104: 115, 123, 107:
71; 109: 48

Malus 1042 123

Malvaceae 104: 115, 123; 1053 12,
109: 72

Malvales 105: 12, 107: 30

Malvaviscius 1042 115

Malvaviscus floridanus 1072 53

mamecillo 109: 66

mamey oloroso 108: 76

Mammea 104: 111

mamparta 110: 63

mampataz 110: 63

manasati 110: 42

manbarklak 89: 56; 105: 20

mancha 109: 74

mandioqueira 97: 96; 882 148

Wangifera 104: 102

Wangifera salomonensis 1043 108

mangle de monre 1092 77

mangona 107: 111

mangrove 107: 43; 110: 23

mangrove, black 107z 45

mangrove, red 107: 43

mangrove, white 107: 46

Mambor 104: 109

Manilkara 104: 120

Manilkara bidentata 953 80; 98:
118; 105: 41

M. cuneifolia 102: 50

M. huberi 103: 2; 107: 69; 108; 41

M. paraensis 107z 69

Maniltoa 104: 114

mani 103 100

manniballi 108 100

Manotes 1043 122

Mansonia 104: 120

mansonia 1103 45

Mansonia altissinga 1053 17, 21; 110:
45

manwood 99: 116

maparajuba 85: 89, 98: 118; 107:
69

maple, African 110: 00

maple, bush 110z 69

maple, red 105z 25

muaple, sugar 105: 27; 108: 71; 107:
104; 110: 46

mappa 103: 55

magqueliz 953 112; 98: 150

marakaipo 108: 46

maraidn 87: 31; 98: 40

Marcgraviaceae 104: 123

Maria 103: 23; 108: 66

marila 104: 122

marfo 103: 23

mario 107: 114

marishiballi 983 81, 1052 40

Marlea 104: 122

Marlierza 104: 123

Martiodendron 104: 122

marupd 87: 100; 88z 145

marupa 107z 69

marupa falsa 108: 50

masa 95 124; 98: 171

masagrie 103: 100

masaieta 110: 60

massarandiiba 95: 89, 88; 11¥; 107:
[9; 1081 41

mastic 1072 51

Mastichadendron 104: 123

mastick 107: 50

Mastixia 1041 105

mata hombro 1083 64

matd-matd 99: 49, 105: 40

mata mara branca 107: 68

mata palo 108: 71

mata raton 109z 60

Matisia 1043 121

Matthaea 104: 116

mattae moenba 103: 106

Mauria 1042 121

Mauria peruviana 1013 12

M., simplicifolia 101: 13




34 TROPICAL WOODS

mayflowers 95: 112; 97: 104; 98:
155, 150

ﬂ:.a_\'!ln\“‘.’, _\'l_'l]n\\ 856: 108

104:

M

M

Hesua 104: 113

Hetopiun: 1042 102
Uetopium toxifertomn 107 : 45

Metradorea 104+ 123

Metteniusaceae 101: 10
s tessmiarnniana var,
grantissmna 101: 10
rcilaurus stauba 99: 1103 1002 20;
107: 69

WM. synandra 1002 29
ctira 1041 7
£ 106: 73

cotia argentea 108; 72
. blakeaefolia 1092 72
curvipetiolata 109: 52

petiolaris 1092 72
M. robinsoniana 1092 74
H. mransversa 109 72
Wicrocitrus 104: 119
Micracos 104: 121
VMicromelum 104z 119
Wicropholis guyanensis 1032 58
Wicropora 100: 9
Microstemon 104: 102
Microtropis 104: 122

| mietan’dabo 107: 106

miguelario 1092 73

mijao 87z 31; 882 40

Wiliisa 1042 4

Millettia 104: 114

Mimosaceae 101: 3

Urmusops 104z 120

Mimusops emarginata 107: 45

M. beckelii 1053 17, 21; 110; 47

Minguartia 104: 123

Minguartia guanensis 99: 116; 107:
68

miratawa 107: 70

| mirindiba 85: 49

Mischocarpus 104: 119
Mischodon 104: 122
Mitosterrma 109: 45
Mitragyna 110; 51
Mitragyna africana 110: 51
M. ciliata 1053 17, 21; 110: 51
M. inermis 110z 51

M. macrophylla 110: 51
M. stipulosa 110z 51, 52
Mitrephora 104: 4
mlombwa 110: 72

1960
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mobonron 107z 103

molongo 103: 55

momangi 1082 77

Monanthochloe 1102 3

Vionimiaceae 100: 40; 104: 2, 116

Monodora 104: 4

Wonoschista 1083 46

Monoschisma inaequale 1083 61

W. leptostachyun: 1082 61

HWonotoca 104z 107

Wontanoa 1088 1

Wontanoa bibiscifolia 108: 6

Montezuma 104: 756

Wontrouziera 1042 111

Woquinia 108: 41

Mora 104: 114 !

mora 97: 56; 982 B0; 103z 623 109
T4

mora amarilla 97: 56; 982 80

Moraceae 101: 4; 1042 116, 123,
106: 76; 1093 74

morade guyana 103: 62 ]

Mora excelsa 103z 62; 1072 74

moral 97: 56; 982 80

mora peto 103: 62

mora, roode 103z 62

mora, witte 103z 62

mora-yek 103: 62

Moringa 104: 123

Moringaceae 104: 123

Morisonia 104: 121

moroto 1105 72

morotoro 107: 70

morrao 99: 50; 105z 40

Worus 104: 116

Woschoxylum 1042 123

Wosquitoxylum 1042 121

mouchigo ronge 103: 47

moukoum 1083 65

movingué 108: 92

mpewere 110: 68

mpwere 1082 47

mubura 110z 68

muchenche 108: 58

mucunani 87: 92; 982 141

Mueblenbeckia 104: 117

Muellera 104z 122
muenge 110: 7
mufumbi 107: 99
muliimbi 106: 87
muhongera 110: 42
mohumula 1102 42
mn!tunya 1103 42
muird-juba 87: 40; 882 47
muiraruira 97: 40; 88: 47
mutiratand 87: 40, 98: a7
mujwa 105; 34
i onja 110: 95
mukonja malambia 1102 51
mukunya 102: 5
mukusi 1062 67
mukusu 107: 92
mukun 110: 105
mulambi 110; 72
munhaneca 110: 72
muninga 110z 72
munyama 107: 110
murakoiwa 110: 60
muro 103: 62
Murraya 104: 119
‘musengera 1102 108
musharagi 110: 60
musizi 110z 42
Mussaenda 104: 123
murarakwa 110: 105
mutere 110: 72
muthar 1102 60
mutigbanaye 107: 106
Mutiseae 1083 20
mututi 107: 69
muvule 106: 76
m'vovo 107: 99
mvuku 1102 51
mylady 963 39; 981 40
yrgmgmfa 104: 123
Myreia 1043 123
Myreiaria 1045 117 °
Myrianthus 104: 123
Myristicaceae 1007 415 104: 2, 1233
108: 73
Myracarpus 1041 122
Myrospernmum 1042 122




M. longifolia 101: !B

M. pa:zﬁcu 101: 2§

M. ramosii 101: 28

maza 110: 51

mbany 102: 24

mbeli-guli 110: 68

mboro 105: 25

mcau 102: 52

Medusanthera 104: 113

mehr-chu 1102 80

Meiogyne 104: 8

Melaleuca 104: 117

Melanochyla 104: 102

Melanolepis 104: 109

Melanthera 109: 17

Melanthera aspera 109: 17

M. deltoidea 109: 17

Melastomaceae 108: 62, 72

mélegba 108: 70

Melia 104: 116

Meliaceae 101: 1, 31; 104: 115, 116,
123 106: 11, (rev) 100; 107:
92, 109: 73; 110: 102

Meliamiuceae 104: 123

Melicope 104: 119

Melicocca 104: 123

Meliosma 110: 39

Meliosma allenii 108: 77; 110: 39

M. anisophylia 110: 39

M. boliviensis 101; 27

M. langipetiolata 110z 39

M. maxima 110 41

Melochia 104z 123

Melodorum 104; 7

membrillo 109: 68

meniridan 97: 06; 98: 143

meri 103: 37

Merrillia 104: 123

Mesua 104: 111

Metoprum 104: 102

Meropium toxiferum 107: 45

Mesrodorea 104: 123

ffagrm IOL
ezilaurus itauba 99t 110, 100:
107: 60
M. synandra 100 29
Mezzettia 104: 7
a 108: 73
:{E:m argentea 109: 72
M. blakeacfolia 109: 72
M. curvipetiolata 109: 72
M. impetiolaris 109: 72
M. robinsoniana 109;: 72
M, transversa 109: 72
Microcitrus 104: 119
Microcos 104; 121
Micromelum 104: 119
Microplolis guyanensis 103:
Micrapora 100: 9
Microstemon 104z 102
Microtropis 104: 122
mietan’dabo 107: 106
m.iguelario 109: 73
mijao 97: 31; 88: 40
Miliusa 104: 4
Millettia 104: 114
Mimosaceae 101: 3
Minmusops 104: 120
Mimusops emarginata 107: 45
M. beckelii 105z 17, 21; 110: 47
Minguartia 104: 123
Minquartia guianensis 99: 116; 107:
68

miratawa 107: 70
mirindiba 85: 49
Mischocarpus 104 119
Mischodon 104: 122
Mitostemma 109: 45
Mitragyna 110z 51
Mitragyna africana 110: 51
M. ciliata 105z 17, 21; 1102 51
M. inermis 110: 51

M. macropbylla 110: 51
M. stipulosa 110: 51, 52
Mitrephora 104: 4

mlombwa 110: 72
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mayflower, yellow 85: 108
.m);rm linguifolia 101: 28
M. longifolia 101: 28
M. pacifica 101: 28
M. ramosii 101: 28
maza 110: 51
mbany 102: 24
mbeli-guli 110: 68
mboro 105z 25
mcau 102: 52
Medusanthera 104: 113
mehr-chu 110: 80
Meiogyne 104: 8
Melaleuca 104: 117
Melanochyla 104: 102
Melanolepis 104: 109
Melanthera 109: 17
Melanthera aspera 109: 17
M. deltoidea 109: 17
Melastomaceae 109: 62, 72
mélegba 108: 70
Melia 104: 116
Meliaceae 101: 1, 31; 104: 115, 116,

123; 106: 11, (rev.) 100; 107:

02; 1093 73 110: 102
Melianthaceae 104: 123
Melicope 104: 119
Melicocca 104: 123
Meliosma 110: 39
Meliosma allenii 109: 77; 110: 39
M. anisophylla 110: 39
M. boliviensis 101: 27
M. longipetiolata 110: 39
M. maxima 110 41
Melochia 104: 123
Melodorum 104: 7
membrillo 109: 68
meniridan 972 06; 987 143
meri 103: 37
Merrillia 104: 123
Mesua 104: 111
Metopium 1041 102
Metopium roxiferum 107: 45
Metrodorea 104: 123

107: 69
M. synandra 100: 29
Mezzertia 104: 7
mgua 106: 73
Micomia argentea 109: 72
M. blakeaefolia 1092 72
M. curvipetiolata 109: 72
M. impetiolaris 1092 72
M. robinsoniana 109: 72
M. transversa 109: 72
Microcitrus 104: 119
Microcos 1043 121
Micromelum 104: 119
Microphbolis guyanensis 103: 58
Micropora 100: 9
Microstenzon 104z 102
Microtropis 104: 122
mietan’dabo 107: 106
miguelario 109: 73
mijao 97: 31; 98: 40
Miliusa 104: 4
Millettia 104: 114
Mimosaceae 101: 3
Mimusops 104: 120
Mimusops emarginata 107+ 45
M. beckelsi 105: 17, 21; 110z 47
Minguartia 104: 123
Mingquartia guianensis 99: 116, 107:
68

miratawa 107: 70
mirindiba 852 49
Mischocarpus 104: 110
Mischodon 104: 122
Mitostemma 109: 45
Mitragyna 110: 51
Mitragyna africana 110: 51
M, ciliata 105: 17, 21; 110: 51
M. inermis 110z 51

M. macrophylla 110: 51
M. stipulosa 110: 51, 52
Mitrepbora 104: 4
mlombwa 110: 72
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Myroxylon 104z 122

Myrrhinium 104: 123

\l\mnzccac 101: 3; 104: 117, 123;
109:

\yrsine 10'1: 123

Myrtaceae 1043 117, 123; 110: 34

Wyrmus 1072 36

Wyrtus verrucosa 107: 44

: 166
ns 2166
:\ are uu“r IDB: i.'i
w domingensis 1082 6

110: 24

naga promontorium 108: 32
ira comcinna 97 76: 983 124
tacea 1002 29
rbarbata 109: 67

nispero 95 5
nispero de mante 110: 3
Nitraria 104: 124

uminia 104+ 100
e levine: 100+ 30
tmbrosa 100: a0
\;r;m'.up.n.mhn 104: 123
Neonauclea 104: 123
\m'{ ortechinia 1042 109

.\menm.! grandifiora 1013 22
d maur.wa 101: 20 i

nongo 1 ' i
Norame_a 04. A

e

Jr.:rmsu 101: )1
Uctmbiensis 101 : o3




oli\'ier, Whm ”b A=U5
Olmediella 104z 122
olombi 105: 25

olon 110: 102

oloroso 103: 38

olosan 106: 85
oltoliondo 1103 60
omugo 106: 90
Onagraceae 109: 74
Ongokea 104z 123
onidjo 1102 91

onitoto 110: 68

onunun 1102 66
Onychopetalum 104: 7
Oparanthus 108: 2
Oparanthbus rapensis 1082 6
opepe 110: 48

Opuntia 107: 43
oquéminia 106: 92

orey 108; 62; 110: 24
Oricia 1042 123

orin 108: 62

ormigo 85: 37

Ormosia 104; 114
Ormosia paraensis 103; 2
oro 106; 81; 110: 86
orodo 105: 26; 110: 83
Orophbea 104: 8
Oroxylon 104: 121
Orthocraspedon 108: g2
Orrhoprerygnm 104: 122; 108: 66
Orthopterygium buaucui 101 - 29
osan 106: 77

Osmria 109: 7

Osmia frustrata 109: o
O. odorata 109: 4
Osteapbloem 104: 15

Osteophloeum Platyspermum 103:
2

Ostodes 104: 110
Ostrearia 104: 111
Ostrya 1043 105
otuty 1068: 81; 110: 86

f? 107: 108
budia 104: 114
Palcqmmn_.l_ll_l_{- 120
Palicourea 109:
Palicourea galeott
palm 107: 44
Palmae 106: 15
African oi
palm, coconut ;
palo blanco 953 1
palo camerén 1
palo cochino 9




peto 108 62

Petrobium 108: 22

Petunga 104: 123

Peucephyllum 111: 36

Phaeanthus 104: 8

Phaleria 104: 124

Phaseolus (rev.) 108: 78

Phellodendron 104: 119

Phialodiscus 104: 123

Phlebotaenia 104: 123

Phoebe amplifelia 100: 31

P. brenesii 109: 67

P. jobnstonii 109: 67

P. mexicana 100: 31; 109: 67

phootie 103: 50

Phyllanthus 104: 110

Phyllostemonodaphne geminifiora
100: 13

Phyllostylon 104: 121

Phytolaceaceae 104: 123; 110: 12

Picea 102: 46; 104: 105; 107: 19

Picea enge!m:mm: 101: 65

P, mariana 101; 65

P, sitchensis 110: 02

Picrammia 104: 120

Pierasina 104: 120

piento-bolletrie 103: 32

Piliocalyx 104z 110, 117

Pimeleodendron 104: 110

Pinaceae 106: 14

Pinckneya 104: 123

pmc 104: 91; 107: 47; 110: 523

pineapple (rcv) 110: 117

p}m:, Caribbean 103: g1

pine, Honduras pitch 103: 1

pmc. ocote 87: 80, 98: 130

pine, pitch 108: 81

-pmc. slash 102: 11; 104: 8¢

pmc, south Flor:da slash 107:

pine, western white 110: 100

e macrocarpé : L
P, p:erospm'lo

Pipmdem‘g;wm
110: 68
P:ptadema Suav

piquid 85: 53; 98: 71
piquia 107: 70

Piranhea 104: 123
pisic 1032 69 R |
Pisonia rotundata 107z 44 !
Pistacia 1042 104 i
Pistacia atlmmm 101' 53
P. lentiscus 1




05: 1; L
Prockia 104: 122
Prockia crucis 109: 66
P. morifelia 101: 26
P. orinocencis 101: 25
Prosopis 104: 115
Proteaceae 100: 42; 104: 118; 109:

75
Protiern 104: 105, 106: 48
Protomegabaria 104z 122
Proustia 108: 30
Proustia pungens 108: 32
pruno 110: 45
Prunus anmularis 109: 75
P. serotina 110: 73
Psanmnisia 104 122
Pseudocarapa 104: 116
Pseudocedrela 104: 123
Pseudocydonia 104: 123
Pseudolarixz 104: 122
Pseudomorus 1041 116
Pseudopanax 104: 104
Pseudophoenix sargentii 1072 57
Pseudosamanea 104: 122
Pseudosamanea guachapele 95: 97
98: 138

Pseudosindora 104: 115
Pseudotsuga menziesii 1102 100
Pseudoweimmannia 104 107
Pseudoxandra 104: 4
Pseuduvaria 104: 11
Psidiion 104: 117; 109: 64
Psidium guajova 107: 43
Psilostrophe 111: 19
Psilostrophe cooperi 111: 21
P. gnaphalodes 111; 24
Psittacanthbus schiedeanus 108: 71
Psychotria undata 107: 45
Ptaeroxylon 104: 123
Preleopsis 104: 122




Rutty,
Ryania 104: 111
Ryparosa 104: 111

S
Sabal palmetto 107: 44 ;
Sabiaceae 101: 10; 109: 77; 110z 39
sabanero 108: 73
Saccoglottis 104: 111; 1072 69
Saccopetalum 104: 8
Sacoglottis uchi 103: 2
Sageraea 104: 8
Sageretia 104: 123
saka 108: 74
sakachi 105: 30
Salacia 104: 111
salamo 103: 29
salero 108: 68
Salicaceae 104: 123; 110: 1 mpnca[a 107
Salicales 110: 2 sapupira 89: '
Salicornia 110: 3 saqui-saqui 95: 45; 98: 60
Salicornia perennis 107: 47 Saraca 104: 122
Salix 104: 24 Sarcobatus uo. 10

Salix nigra 101: 65 Sarcocarpaea 109: 42

Salmalia 104z 104 Sarcocep,

Salsola rosmarinus 109: 82

saltwort 107z 47

Salvadora 104: 123

Salvadoraceae 104: 123

Samadera 104: 123

saman 99: 133

Samanea 104+ 115

samaniqua 953 67, 88: 138

samarupa 103: 50

samba 110: 69

sambogum 109: 66

sandan 108: 00 ' P

sandbox 97: 73 INWoo( 2an 105: 14; 110: s
sanders, yellow 951 49; 98 64 102 i
Sundoricum 104z 116 inw i ' l
sangre 87: 92; 983 141; 1092 70 satinwood, ngemm yeliow 106: 92 "'

{ .',r“ |




Soyauxia 109: 51

Soymida 104: 116

Spackea 104: 123 _

spice bush (rev.) 105: 48

Spiracopsis 104z 107

Spondias 104: 104 _

Spondias mombin 99: 143

spruce 110: 53

Spruceantlus 101: 24

spruce, Sitka 108: 74; 107: 107;
110: o2

srébébé 108: 47

sru-ah 106: 90

Stadmannia 104: 123

Staphyleaceae 109: 77

Stelechocarpus 104: 8

Stemarochaeta 108z 30

Stemmmadenia grandiflora 109: 63

Sternonmurus 104: 113

Stenanona 104: 8§

Stenantbera 104; §

Stenocarpus 104: 118

Stenopadus 106: 30

Stenopadus cucullatus 108: 32

Sterculia 104: 120; 105: 8; 107: 69

Sterculia apetala 103: 2

S. appendiculata 105: 11

S. blancoi 105: 11

sterculia, brown 110; 84

Sterculiaceae 104: 120, 123. 105:
12; 108: 77; 110: 45

Sterculia coceinea 1052 11

S. elegantifiora 105: 11

S. oblonga 105: 11, 22; 110: 82

S. quingueloba 105: 11

S. rhinopetala 1052 11, 19; 110: 84

S. tomentosa 105: 11

S. urens 105: 11

sterculia, yellow 110: 83

Stereospernmm 104: 121

Strombosia 104 _
Strophanthus 1 s
Strophanthus congoensis 1073
S. gratus 107 89 '
S. hispidus 1071 89

8. kombe 107: 84 ]

S. sarmentosus 107: 84

S. thollonii 107: 90 :
Struthanthbus cf. marginatus 109:

71 T
Strychnos 104: 115; 107: 5
Strypbnodendron 104: 115; 107
Styracaceae 104: 120
Styrax 104: 120
sucupira 107: 70
suge 110: 63
subaha 110: 51
suikerhout 103: 58
sumahuma da varzea 88: 27
sumauma 107: 70
suradanni 103: 32
Suriana 104: 123
Suriana maritinia 107;: 46
surrd 1033 29
Suttonia 104: 117 .
Swartzia 104: 115; (rev.) 108: 7 S

109: 70 o
Swartzia bannia 103z 96 i
S. panamensis 1093 70 '
S. sumorum 108: 73
sweet-gum 105: 28; 110: 93
Swietenia 104: 116; 108: 67; 107:

120; 110: 48

d
|
Swietenia macrophylla 95: 101; 88:

148; 99: 149; 107: 109; 110: 18




T. mannifera 104: 28

T, maris-moriui 104: 28

T. meyeri 104: 26

T, negevensis 104: 29

T. nilotica 104: 25

T., orientalis 104: 55

T. pallasii 104z 27

T. parvifiora 104: 29

T, passerinoides 104z 27

T. pseudopallasii 1042 28

T. pynocarpa 104: 52

T ramosissinia 104z 27

T sodomensis 104: 29

T. syriaca 104: 28

T. tetragyna 104: 29

tangare 87: 47; 98: 67; 109: 73

tapaiuna 98: 67

Tapeinosperma 104: 117

tapireng araulama 108: 92

Tapirira 104: 104

Tapura 104: 122

Tarakiogenos 104: 122

Taralea 1052 40

Tarrietia 104z 120

Tarrietia utilic 1052 19, 22; 110: 8R

tarroema 103: 32

tarweed 108: 2

tatajuba 95: 41, 88: 53; 107: 70

tavari 97: 69 107: 70

tauary 97: 69, 88: 06

tawan angro 103; 37

taxi 107: 60

Taxodium disctichum 110+ 110

Taxotrophis 104: 116

tayi 102: 26

teak 95: 116, 98: 163, 105: 20; 106:
67; 1072 100, 1102 21, 101

teak, African 108: 76




.Urbmadmdmn 100: 8
Urbanadmdron verrucosmiim 1002

Ufecbim lutea 107: 44
urodo 110: 45

urraco 103: 29

Urtica 104: 124
Urticaceae 104: 121, 124; 110: 1
Urticales 110: 2

urua 95: 60; 88: 84
urunde'y 102: 24
urundey-para 102: 26
urile 107: 99

Uwaria 104: 4
Uwnariastrion 104: 7
uvillo 108: 74

Vv
vacarita 109: 68
Vacciniaceae 104: 121
Vaccinium 104: 121
Vachellia 104: 122
vaco 95: B5; 98: 115
Vallaris 104: 104
Vallesia 104: 121
vanani 103: 100
vanilla 110: 21
Vanilla fragrans 110: 21
V. planifolia 110: 21
Vantanea 104: 122
varia 95: 62 98: 84
vario 108: 23
Vatairea 104: 115, 109: 71
Vatairea ::yrbmcarpa 107: 70
Vateria 104: 107
Vatica 104: 107
Vavaea 104: 116
Venegazia 108: 2; 109: 25. 111: 36
Venegm carpesioides 108+ 6; 108

Vam’lago 104: 118

Vitex cooperi 95
109: 79

Vitis 1012 3

Voacanga 104: 121
Vochysiaceae lu.

109: 79

Vochysia ferruginea

V. guianensis 97 11

V. kondurensis 97: 1

V. lanceolata 102

V. vismiifolia 1022 49

volador 85: 33; 98: .

Vouacapoua mﬂm. s

 105: 40; 107: 68
Vouarana 104z 193
vuku 110z 51

vukus 110: 51

W
wadara 97: 69; 98: 96

Waﬂauadmdnm 104: ugl i 3
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