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ON THE WOOD ANATOMY OF THE TRIBE
“OLMEDIEAE” (MORACEAE) AND THE
POSITION OF THE GENUS OLMEDIA R. &P.

ALBERTA M. W. MENNEGA and MARIJKE LANZING-VINKENBORG

Instituut voor Systematische Plantkunde, Utrecht

SUMMARY

The structure of the wood of the genera Castilla, Helicostylis, Maquira, Naucleopsis, Olmedia,
Perebea and Pseudolmedia, considered to belong in the Olmedieae (cf. BERG 1972) is described.
The diversity in anatomical structure between the genera is small, and it is hard to distinguish
Magquira, Perebea and Pseudolmedia from each other. Castilla can be recognized by its thin-
walled and wide-lumined fibres, Helicostylis by its parenchyma distribution, Naucleopsis
(usually) by its more numerous vessels with a smaller diameter. A more marked difference
is shown by the monotypic genus O/media with apotracheal banded parenchyma instead of
the paratracheal aliform to confluent-banded parenchyma of the other genera. Septate
fibres, which are characteristic for the other genera — some species of Helicostylis excepted
— are nearly completely absent in Olmedia. This structural difference is considered as an
argument in favour of the exclusion of Olmedia from the tribe Olmedieae (BERG 1977).

1. INTRODUCTION

The structure of the secondary wood of the Moraceae shows in comparison to
that of many other families a rather uniform pattern. This is particularly true
for most genera of the tribe Olmedieae. Differences are mainly found in size
and number of vessels, absence or presence of septate fibres, and in the distribu-
tion and quantity of axial parenchyma. Besides the description of the Moraceae
in METCALFE & CHALK’s Anatomy of the Dicotyledons (1950), we have Tippo’s
(1938) account of the family and a treatment of the American genera by
RECORD & HEss (1940). The latter authors pointed out how unreliable their
material was, even originating from type trees, because the botanists who
proposed the new species were sometimes uncertain as to the genera to which
these species should be assigned.

In recent time several taxonomic revisions were published among which
BErRG's (1972) “Revision of the Neotropical Olmedieae and Brosimeae.”
While Berg studied the taxonomy of the Olmedieae, the second author in-
vestigated the wood structure of our material of the genera at that time con-
sidered to belong to the Olmedieae. It appeared from her study (unpublished
doctorate thesis) that differences in wood structure between the species,
although small, do enable a certain arrangement into groups. She drew her
conclusions from anatomy independantly from Berg’s taxonomical results.
A subsequent comparison of their respective conclusions showed that the
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arrangement of the wood samples agreed remarkably well with the taxonomic
arrangement.

It seemed desirable to wait with publication of the results of the anatomical
investigation until additional material in genera not or poorly represented up
till then would be available. As appears from table 1 all seven genera which,
according to BERG (1972), constitute the tribe Olmedieae are now represented
in a most satisfactory way. Among others the genus O/media is now represented.
In a recent paper BERG (1976) points out that the genus Olmedia must be
excluded from the tribe Olmedieae for various reasons. This necessitated a
redefinition of the tribe and a new name for it: Castilleae C. C. Berg. For
practical reasons the present paper still refers to the Olmedieae in the former
wide sense.

2. MATERIAL AND METHODS

The material is listed in table 1. In the table the revised names as well as the
scientific names which accompanied the wood specimens received from other
institutes are listed. In those cases where the material was very abundant a
selection was made of the samples to be sectioned, the other ones being in-
spected by a x 10 hand lens. All wood specimens are backed by herbarium
vouchers which were identified by Berg.

In the usual way sections and macerations were prepared for studying the
microscopical characters. For some of the specimens softening in hydrofluoric
acid previous to cutting was necessary. Macerations were made by placing
wood chips overnight in a mixture of equal parts of acetic acid and hydrogen
peroxide at a temperature of 60°C.

In the generic descriptions the averages for the length of vessel members and
fibres are calculated from the average values for the species, the lowest and
highest averages being placed between brackets. The ranges comprise the
lowest and highest values encountered within the species.

3. GENERAL ANATOMICAL CHARACTERS OF THE WOOD

Characteristic for all genera are the scattered vessels with simple perforations
and moderate to rather large alternate intervascular pits ranging from 5.5-10
um; vessel members with short tips or without tips, and a length of about 400
500 um. The fibre tissue consists of libriform with small simple pits on the radial
walls. Mostly fibres are septate with 1-3 septae per fibre, but in some genera,
like Helicostylis, only part of the fibres are septate and in Olmedia septate
fibres are extremely scarce. In a number of the fibres gelatinous walls are
nearly always present. The majority shows the long spindle form and ranges
from 1000-1700 um long, but shorter fibres with a wider body and more
abruptly ending in bayonet-like tips are also present. In Castilla the fibres are
wider and thinner-walled than in the other genera; in Naucleopsis they tend to
be slightly shorter than in the other genera. The ratio of fibre to vessel member



(3] eueididdaod ‘H - eueAnn  (LSL7 ') 8p1 IMeysue] WO H7 I9A0 $86 Agsny ("9 10 °d) eSOIUSWOY

‘Zeury — -zelg L96L1 'S ‘durlg wo 7  €$60T BIQEOS
®IQEOS BIPOWIOPNIs “ZRWY — zelg /LS JOYMII WD TE JAO  TTI9I BIQEOS
nisg L0SZ 812quafig sana8rey Q1.8 BIQEOS
erjojuadse "H 7918 A8 “ZRUIY — ZRIg 180L Jjoynt3y uo g 1940 7918 BIqEOS
eljojuadse ‘H  8p6L MSN "ZRUTY — ‘ZRIf 1189 JOYIY WO Q[ I0A0  8p6L  83dg D D (IQOBIN) BIQEDS
- sweuuNg 7667 1eB[3sU (T UBA wo oz €9611 eye[nounpad
MO edewry - zeig 0L91S SaJId WO QZ A0 9668 eye[nounpad
vuRMD "1 WLIT DOAVE WO TEINO0  Thes eyg[mounpad
BUEBIND "1 WS HDOIVE  WOSTIN0 76 eyenounpad
sweuLng ¥HSE usmIapUI ud g rse eyemounpad
sweulng 12y pur] % ‘fue] w7l el "uag Y eyemounpad
0SS0I0) OJB N — ‘ZBIg 89861 °S'0 ‘aouelq uo [ 60T suegaja
0SSOI OJRIA — "Zelg £1981 'S ‘adueld wo ol $T60T suegopo
) suego[s vaqalag ‘Zewry — Zeig 1258 Jojynry wo g 10291 suedae
g suedafe vaqalad ‘ZRUIY — ‘ZRIg $108 JoynIy wo p] 65191 suedap
5 BIOJOUR] 'H  9b6L MSN Zewy - zelg 6089 JjoynIy woyl  9p6L 8rag DD (1qoe W) suedope
g s1A1s091]9H
y 0SSOIN) OB — "Zelg 76861 "S'd “oouelg wd 7| €602 o[
g nisd SWENIM [T WO ‘Youelq  ¢epgl 3n
m sung "y - ‘ze1ig 99LS JoynIyf - L0881 o
o 0ss01D) O ~ "Zelg 60¥1 JyoqnIy wd 001 LTP81 [N
: nig 667 B1oquolld WO G ‘Yourlq /788 "qIep 1[N
& xe[[e} D mAfS enderesiN L6 Surso[ug - 8088l : num
m xeqrey °D €8 MSN eweued 986S1L SN - 8boL “[SWoH num
m IY1€C MAVIN g[ewareny - - 92081 "AID) BINSE[D
o B[InseD
3
g -
e a1aGMas]d Joquinu
$ :jo swreu oY) Jopun Jdquinu sam ayy poom
m panquisiq wnuelAX  A)N[Ed0[ UONOS[[0) (s)10300[]0D)  JO IojPwEL(]  IYORNIN)
m [ELI2BAL JO ISIT ° 3|qBL



A. M. W. MENNEGA AND M. LANZICG-VINKENBORG

$88€-X MVANI ‘Zewy - ‘zelg 15881 B3ORLIOD
9756€ MSN edewy - zexg  (EpLIS soud) '§'d dIm3ey wzl o 6bILl 83081100
B[ONZIUIA 97L€ 13321y opLTI B3OLLI0D
niad £28¢ 31oquayrg vLL8 830RLI0D
enbifqo erpawfopnasd  988L MS(] "ZRWY — “Zelg SOL9 Jyoynay 988L BIOBLIOD
enbiiqo (etpawopnasq)
vuoeydolpaw[  LI8L MSNY “ZRWy — zerg $199 poynry L18L 8¢ D "D (1s1e}) B20RUOD
e[iAgdores -0 ‘ZRWY - ‘Zelg 0858 JyoxnIdf wo Ll 80791 e[jAydores
eiAydofes "9 I68L mSN ‘Zewy - ‘zelg $599 goxnry 1S8L e[ldydofes
(ydoeoeaqaiadoipauri0)  §59L MSN "ZRWY — ZeIg LyE9 JjoynIy $S9L 813 DD
e[idydores eipaw]Q (9 19 *d) epiAydores
eanbey
ejenounpad "'H ‘ZeUry — "Zelg Z€88 Joynry wo gJ IsA0 86791 810g ') D weUIqIM)
‘Zeuly — "Zelg LSST Joyniy wo ] JoA0 00b61 BSOIUSWO)
‘Zewy — “Zelg L7081 'S0 ddueld wo 07 el BSOJUIWO)
euRInD SELSP 's'o anmBep CLLOL BSOIU3WOo)
‘zelg 6588 JoynIy o ¢ 96791 BSOIUSWO)
awreuLng £9601 (SEEN) 9471 ws 7 86911 £S0JUSWOY
edewry - ‘zeig (aam3eN) HE8IS Salid wo O] LLO6 BSOIUSWO)
swreuLIng 91€8 Z[nYoS wo 1 9€89 BSOJUIUWO]
sweuLINg 8L1L Z[nydog wo [ veey esSOJUdWIO]
sweuLIng 71,9 uewapur| un g 6ESP BSOIUSWOY
awreuLIng 69§ Uewopury wo ¢ 16LE BSO)USWOY
sweulIng LSES urWdPUIT wo g TILE vsSOJUdWO)
swreuLIng 9¢ €S urwapuly wo ¢ T11LE BSOIUIWOY
sweulng 6675 uewapuly un g TL9E BSOJUIWO)
sweuLng 95/ uewApuUI] wo g L9TE BSOIUSWO)
aweuling 9,0 ueWAPUI] wo gz 1Y0€ BSOIUAWO)
IYMas|d Jaquinu
:JO sweu Jy) Jopun Jaquint Kypesog a1 93y} poom
pamnquisiq wnuely uondRf[o)) (s)10199[[0D  jO IorowrRl YOI}

(panunuod) | 3qeL



swreulIng 06L¢ wewpury wo ¢ 9LLT 8124 DD
’ (1qppW) sisusuemd

0SS0I0) OJBA — "ZRlg S0861 'S2 asuelg un o] 8€60T eiqe[s

0s5010) OB A — "Zeig 1781 'soa0ouRld WPl X ¢ 1060Z viqel3

- BINBUOTRD BIPAWIO ‘ZBWY — "ZBlg €7€6 pJoynry wo ¢y 66861 viqed

suaosajed ‘80 0SS010) O1JA — ‘ZRIg T6ET Joynry 1€€61 eiqe[3

BIO[JIW0JISWII] ‘30 0S5010) 01BN — ‘Zelg LPET jJoynry : 061 eiqe[3d

1[N eppooso ‘Zewy ~ "Zelg 00T Joyni3y LLT61 v1qe3

‘zelg 8619 Jjoaniy ud ol 6¥SL “Tited ¥o don1dg eviqe;d

BUUIOUOD B3Q2Idd SL8L MSN ‘ZRUIY — "Zelg L899 JJONMIY WD O] J9A0 SL8L BUUIOUOD

BUU SUO0D 83Q3I9J 8L MSN ‘Zewy — ‘Zelg 0799 JJoynry wo g JsA0 8L 813 DD (‘pumS) BUUIDOUOD

rlewe eiseydsoyiuedsy 0SSOIN) OJB — 'Zelg 90F1 JJoxynuy] oveel ayon( elewse

. sisdoaponeN
euendurx eaqazad ‘Zewy — "Zelg €ET1 poynryf vezel e[jAydo1spos
swreunng 0p0S UeWopuly wo I vt 8104 °0 "D

(ayon() ejiAydoIsjos

0SSOID) 01BN — ‘ZBIg 60961 's°2 doueld wo 9 1260T sisuauemns

sweulIng $6L01 (seeW) 991 wd 01 OICII stsusuemsa

BI[OJLINR] B2QaI0] MYINI edewy — zeig €0816 "s*o salg wo /] €96 sisusuems

BIqaIdd  $896€ MSN edewy - ‘zeig ZI9IS 'S0 sand wod gy 6v68 sisusuemn3

sweuLIng 0868 Z[nYyos wo g7 $S88 sisusuemnd

sweulng €801 Ia)uor % s[aueq wo g L658 sisusuems

sweuLing LSL{ ueWOpUIT] wo g'g 897¢ sisuouemd

sweuLIng LPSE urWapUI] wo / 81€T sisuauemng

swieuung |87 urwopur] » mnofue] o | 9¢61 sisuouems

sweuLng (8[Z Urwapul] % mnofue] wd 0] P91 sisuoueng

BIjOJLINE] BIQ3IS] sweuLIng LT 1PYRIS WO G 1940 raa ‘1qny sisusuems

on( BWIXEW BIPAW[O ‘Zewy — Zelg v98 JonIy 01291 8i2g°D D ('pueIS) BUBILIRISOD
a1ayMas[a Jaqumu
JO sweu ay) 13pun Joqunu Anpeso| 201 3y} poom
pamnquusiq wnwejy uond[0D (s)10399[10D) Isjowrei(q  Iyoalny

WOOD ANATOMY OF THE TRIBE “‘OLMEDIEAE”’ (MORACEAE)

(panunuoo) [ 3jqe]



A. M. W. MENNEGA AND M. LANZING-VINKENBORG

eureued 9616 I9[ssaIg wo Sy PLIT eiadse
MOV nlod 6109 SWelIM [T ws ¢ 0Ep8I e1adse
AAVIA nlad T80L sWelIIM T uo ¢ 6Tv81 "aed 19 'zIny eladse
BIp3UWIO
19[n exseydsoyueoy ‘ZRWly — ‘Zeig [oET JoynIy  wo [ Joao 81261 B[N
1S L-To) nlad Y616 SWelIm T wo ¢ 8T8l Is[n
B30 67991 MULS BIqQuIoI0D Sesedalen) ws ¢ 1Zv81 fo[n
12[n B13p023Q ‘zelg 1LT8 Joynty wd 1 0L191 ayon( (‘qIepm) rom
‘zelg 18861 's'0 2oueld un | 09602 BIO[JTIIA0I)SUID)
055010 O1BJA — "ZRig L9P81 S0 souel] uo 21602 BIO|JII0IISUID)
©IO[J 0SSO0 Ol — "Zelg 90¢1 JoynIy wo / "ed 18261 1g DD
-IWS0JISUId) Blapodio ('IGPJIA) BIOJJITWSOIISUID)
0SS0IN) OB — ‘ZRlg L0861 's'd aoueld wo ¢y 6£60T suendns
surepndns eipawjowed oF MU[S "ZRWY — "Zelg 0LE aong wo Gy £TP8l ayon(g suendns
BI0[J "Zewy - "zelg 696¢ JJoynIy| %an 31q 6961 1013118Q-0O[[oW
-1Wa01ISUI3) BI3POIZQ YL6L MSN ‘zelg 6£89 JJojynrdy vL6L L2E: e le)
(‘'[puelg) 03a11eq-O[[oWI
055010 01BN — "ZR1g PESST s sdurlg o gl 0260T e[jAydoroeuwx
6S61¢€ dBA ‘zeig e g L99¢ "briy e[iAydoroew
eInauojes sisdoafoneN ‘ZeWy — ‘Zeig PhS oy ¥szel  S1ag D D ("pumig)maoynIy
sijenboarul e19p028Q 0SSO10) OB — "ZRlg 8SH1 Jjoynry un g t9g61 813 DD (3on(g) sijenboeur
‘Zewy - ‘zelg S8bS JJoqnuy wo9r e [6661  B13g D "D (an() suenu
‘zelg €£621S 'S0 annJep wo ¢l WOLL sisusuemd
swreulng 16L€ Tee[asuo(g ‘A wo 9 191! sisusueing
sweulng 00Ly uewapury wo ¢ 00LY sisusuemng
sweuung ST (ue] % urwapUry wo G'g 9181 sisuauemnsd
219yMas[a Jaquinu
:Jo aureu ay) Iopun Jaquinu Anresor %1 3y poom
painqLisi(q wnueky uonmafio) (s)20109[10D JojoweK]  1YdaIIN)

(ponunuoo) [ 2jqe



WOOD ANATOMY OF THE TRIBE “‘OLMEDIEAE"” (MORACEAE)

BIqUIOTOD) LSST uAnig ap wd ¢'pT 861 eiediase]
eIquIojo) €S| uknig ap ey E6vl ejedinoe
BIqQuol0D 8¢S 1 uknig ap w97 (43 44! e1ed1A0e]
BIqUIOTO) 0IS| udnig ap wo9z  P8vbl erediaoe
BIqQWOI0D "bOST uknug ap wo ¢ [4:124! e1e3iaoe|
elquojo) £901 udnug sp wo $7 134241 e1e31aae|
9608 ASN ‘zewy - ‘zelg £00L Jjoynryy 9608 erediaoe
088L mSN Zewy — ‘zelg L699 Jjoynryy 088L e1efiaoe|
erjojiuisolq 'sd 0600V MU[S ‘zerg 65t 9o 699T "091], BIESIAGE[+
BIpaW[OpNasy
{1 erepo3Q AAVIN nid CIpt SWelim 11 wo L 1ev81 eufyooygiuex
{19In B19p0s30 MAfS BIqQUIO[OD) "u's seseoeIjen) 12P81 udsIe)] BwAyooyjuex
sureuting 11T PYels  wo p Ioao 1414 81294 °D D
(*091]) eaqna “dss sgjow
0ss0In) 01BN — "ZBIg $ZS8T 'S0 “aouelg uo 8 8160C stjjous “dss stjjowr
stjjour BIaKON ‘ZRWY — “Zelg 6871 Joynry 89261 stjjows “dss stjjowr
sifjow 2I940N 0808 SN Zewy - ‘zelg $869 Joyniyf quiys 0808 siow -dss sfjjour
sijow BIBKON  LE9ET MA[S ‘ze1q SLT 9¥dng 899C stjjowt “dss
Iaqny (g % J) stlow
eieyodopnasd Bagatad  ZobSE MSN ‘ze1g 0SEg JoynIY WO 9 I9A0 €8191 suf3oyueoe
pue "uBIng usamiaq
. “paurra)ut “dss sisusueng
‘Zewy — zelg I€181 ‘$°0 aduelg wd ¢ S6L0T ‘uemng -dss sisusuemns
‘zelg SIL8p S'0 wimI] un 68691 -ueing -dss sisusueng
TUUBWISS) BIQIIO] 1478 MSN ‘ZRWY — "Zelg 60CL Joxniy un g 1428 ‘uemng ‘dss sisusueng
TTUUBWISSI) BIGRIS] 8T18 MSN ‘Zewy — ‘zeig 1$0L Joynay wo p 8718 sisuauems “dss
19Jqny sisuauernd
©2Q3I9J
aroymas[a Jaquinu
:JO awreu ay) Iapun Joquinu Kyreoo] 2011 94 poom
paInquIsi(g wnueAY uot09[j0)) (s5)103091]0D Iojower YN

(panunuoo) [ 3[qeL



A. M. W. MENNEGA AND M. LANZING-VINKENBORG

KJuo suonsag +

e[ewaenn - L2081 eunds
16€ST MArS seinpuoq "1g St umolg 's D - "qasuD ('mg) eunds
OO TST JINI 09Xy ndqi  £5907 eure(Ayd4xo
. 106¥1 MU[S sempuoy "1g 611 UOSUIADLS - ‘wi§ "uuo(] eueAydAxo+
0SS0IN) OJBIA — “Zeig 9/€81 S'd ouBIg wo o[ 90602 efjAydosoews
SIAS®] Sd ‘zelg $T$8 Joyniy »ndq 70791 g[Aydooews
SIAQR[ 'Sd  6£96E MUSS elAljog 8€L0T JJoynIy 0L9T "091], B[[Aydororwi-
0$S0IN) OJBIN — "ZRlg 01981 "s'd oueRIly wo [ 2T60T siAae|
0SSOIN) OIBIN — "ZBIg LEPS] "S'd 2oueI] wo [ LO60T SIA9®]
‘Zewy - "zelg OoFbs oyniy 91661 SIAd®]
‘Zewy - ‘zelg Tles yoynry %on 3iq 68861 siaae]
Zewy — ‘zelg L1TS Joynay %on 81q €861 siaae]
Zewy - "zelg 8IS Jojynuy]  wdQf A0 G861 SIAS®E]
B[ONZIUIA 676€ 1919121 woQg LIS s1Aag]
swreuling $£0§ uBwapul] wo [ Ieve stadg]
mo3es ‘sq BURAND 8.¢s daq 104 886 S1A9E[
sweulng BQ6 [OUBIS WD Z] J9A0  BYG "IQoeN ("d 19 "¥) SIA9%]
OSSOIN) OJRIN — "Zelg 11981 "s'2 soueld wo ] £260C eyediaoe]
npealgpyiur 'sq ‘zelg £8€8 Joynay »ndiq 93191 ejedinoe]
219YyMas[d Jaquinu
:JO SweU 2Y) JopuUn Jequinu Knreoo] %31 9y} poom
paInquiIsi(y wnueiyx uo3[]0D (5)10309[10D wpwelg  goenn

(panunuod) [ 3|qeL



WOOD ANATOMY OF THE TRIBE ‘““OLMEDIEAE” (MORACEAE) 9

length is moderately high as it ranges between 2-3. In the ray tissue the scarcity
of uniseriate rays is characteristic; the multiseriates range from 28 cells wide,
they mostly consist of numerous rows of low procumbent cells bordered by
short uniseriate wings, the highest rays up to 2.6 mm high (165 cells), are often
diagonally dissected by one or two fibres. Rays are seldom in contact with the
vessels, consequently ray/vessel pitting is rare and restricted to occasional half-
bordered round pits in the procumbent cells and larger oval pits in the square
and upright cells. Narrow latex tubes occur in the rays of all genera except
Olmedia. Crystals may be present but usually are not abundant; brown or
yellowish contents are generally present. Parenchyma, except in Olmedia, is
always paratracheal in mostly incomplete, vasicentric, aliform rings, the
lateral wings locally confluent or even forming confluent banded parenchyma.
A narrow terminal band is occasionally present. Strands of 2—4 (8) cells; in the
2-celled strands the individual cells sometimes with long pointed ends, resem-
bling short fibres. Crystals rather scarce, but abundant in long rows of divided
cells in Pseudolmedia oxyphyllaria. Brown contents generally present. Pits
to vessels large, oval or irregular, mainly in horizontal arrangement. In Oimedia
the parenchyma distribution is different, the parenchyma occurring in wide,
regular, apotracheal bands.

4, KEY TO THE WOOD OF THE OLMEDIEAE

It was not without hesitation that a key to the genera was prepared. In this
rather homogeneous group of genera it is extremely difficult to find distin-
guishing characters which are sufficiently clearly defined to allow someone not
familiar with the tribe to identify his material. This difficulty is enhanced by
the fact that in large genera represented by much material usually an odd
sample is likely to be present that does not correspond to the general picture of
the genus. Aberrant features are usually found in the parenchyma distribution
and the average vessel number. From a detailed investigation of the material
of Helicostylis tomentosa (table 2) it appeared that stems and branches with a
diameter of less than 5 cm differ a great deal in those features from more
mature stems. Therefore samples from such small-sized stems or branches
cannot be identified with much certainty.

All this applies to the genera Helicostylis, Maquira, Naucleopsis, Perebea and
Pseudolmedia. The other genera, Castilla and Olmedia, are easily distinguished,
mainly on the basis of general texture, and parenchyma distribution and
absence of latex tubes respectively. Maquira and Perebea are so much alike that
they can hardly be distinguished by their wood. Though the absence of dark
brown contents in the ray and parenchyma cells is often characteristic for
Magquira, as it comes true for the majority of specimens, it is not sufficiently
distinctive for all samples. Neither is the usually abundant presence of dark
brown contents in the parenchymatic cells of Pseudolmedia a constant and
reliable feature that may be used for diagnostic purposes. Taking into account
what is pointed out above, the following tentative key is proposed :
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1. Parenchyma in straight, moderately broad, regularly spaced, apotracheal
bands; fibres not septate or exceptionally so: latex tubes absent . Olmedia
Parenchyma vasicentric, short to long aliform, or locally or generally

aliform/confluent to confluent banded . . . . . . . . . . . . .. 2
2. Wood cream-coloured; weight light, c¢. 0.40; texture course; fibres thin-
walled with a large lumen and a diameter of 20-35um . . . . Castilla

Wood yellowish brown to middle brown, the heartwood sometimes darker
brown or with dark streaks; moderately heavy to heavy; fibres thick-walled
to moderately thick-walled with a diameter of 15-25um . . . . . . . 3
3. Vessels moderately numerous to numerous, 20-35 per square mm on the
average, diameter 70-100 (120) um; fibres all septate with 2-3 septae per
fibre . . . . . . .. L. Naucleopsis p.p.
Vessels less numerous, 5-15 per square mm on the average, diameter 90—
150 (200) um: fibres usually septate but septae often absent in most fibres
in Helicostylis . . . . . . .« . i o v v i v i i e e e e e e 4
4. Rays 4-6 per mm; vessels 100-200 ym wide, usually over 140 um: inter-
vascular pits generally 8-10 um; parenchyma in complete, short-aliform
TIDES « v v v v v v e e e e e e e e e e e e e e e Helicostylis
Rays 6-9 per mm; vessels less wide, intervascular pits 5-8um . . . . . 5
5. Parenchyma generally aliform-confluent, forming wavy tangential bands;
rays often diagonally dissected by a few fibres (tg. sections) . Pseudolmedia
Parenchyma vasicentric, aliform, only locally confluent or forming inter-
rupted bands (the bands more pronounced in Perebea mollis and Perebea
xanthochyma) . . . . . . Magquira, Perebea, Naucleopsis amara, N. ulei

5. DESCRIPTION OF THE GENERA

1. CASTILLA Sessé plate I, fig. 1,2

A genus of three species, each represented by one or more wood samples.
(table 1).

General characters

According to WILLIAMS (1936), RECORD & MELL (1924), RECORD & HEss (1940,
1944) without clear demarcation between sapwood and heartwood; the sap-
wood light yellowish brown; texture coarse; straight-grained; rather light,
vol. weight c. 0.40. '

Microscopical characters

Vessels: Few to moderately few, 3-6 (2-9) per sq. mm, sometimes nearly all
solitary, but generally for about 509 in radial multiples of 2-4 or in longer
dumb-bell shaped rows or in irregular clusters; fairly regularly distributed;
outline oval or rounded, tang. diameter 160-200 (100-300) um; perforations
simple; intervascular pits 8-10 um, the border angular; thin or hard tyloses
occasionally present ; vessel members on the average 420 (200-700) um long.
Fibres: All or partly septate, in C. elastica and C. tunu with one or two septae,
in the material of C. ulei the occurrence of septae variable; diam. 20-28 (35) um:
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.walls very thin, 2-3 um; length on average 1270 (600-1900) um ; simple pits on
radial walls only. Fibre/vessel member length ratio 3 (2.6-3.7).

Rays: 1 and 2-6 cells wide. The uniseriates comprising c. 25%,. but scarce in
two samples of C. ulei,; up to 30 cells (650 um) high, consisting of square and
upright cells. The multiseriates generally 2-6 cells wide, but 3 cells wide in one
sample of C. ulei, the narrow multiseriates usually with long uniseriate wings,
in the samples with the widest rays the wings 23 cells high, and the individual
upright cells less high than in the samples with long uniseriate wings; width
from 20-90 um; height up to 1 mm or more, if vertically fused, which occurs
more frequently in the narrow type of rays, up to 1700 um; pits to vessels scarce,
round and half-bordered to oval, mainly in the square and upright cells. Latex
tubes present in all species, though rather scarce in some samples of C. ulei. In
one sample of C. tunu (Uw 7046) sclerotic ray cells present. Number 4-8
per mm.

Parenchyma: Paratracheal, mostly restricted to narrow vasicentric or short-
aliform rings, occasionally confluent into a narrow band, however up to 8 cells
wide bands present in C. elastica, and in one sample of C. ulei nearly all
parenschyma banded, the bands 12-20 cells wide (240 um), concentric, regular
and completely enveloping the vessels. Strands of 2-4 (8) cells. Pits to vessel
large, oval, and elongated.

Diagnostic characters

All samples share the extremely thin-walled, wide fibres, and the resulting
rather light weight of the wood.

Remarks

The variation in distribution of the parenchyma and in structure of the rays
shown by the present material, is also apparent from the description given by
RECORD & HEss (1940). WiLLiaMS (1936) described the parenchyma of the
sample collected by him near Loreto as paratracheal and sometimes aliform.

2. HELICOSTYLIS Trécul plate I fig. 3. 4; plate III, fig. 1

In BErG’s (1972) revision Helicostylis comprises seven species. Wood spe-
cimens from five of those were available. The type species of the genus H.
tomentosa (P. et E.) Rusby is by far the most widespread and is also the best
represented in our wood collection. Several of the wood specimens studied were
originally assigned to other genera like Pseudolmedia and Perebea as appears
from rable 1.

General characters

Sapwood a golden yellowish brown, c. 7-10 cm wide, the heartwood light
brown in H. pedunculata to very dark brown in H. elegans and H. scabra,
medium brown in the other species; sometimes with dark brown streaks on the
tangential surfaces, in the cross section showing as irregular light and dark
concentric zones; the demarcation between sapwoad and heartwood generally
irregular. Texture moderately fine; straight- or roey-grained; moderately
hard and moderately heavy to heavy, vol. weight 0.50-0.86.
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Microscopical characters

Vessels: Mostly moderately few, averages ranging from 5-12.5 (2-16) per sq.
mm, the highest average of 12.5 occurring in the sample of H. turbinata (Uw
16528); mostly solitary, for 10-309% in radial multiples of 2-3(5), scattered,
but with a tendency towards a diagonal arrangement. Outline round, diameter
120-160 (200) um; perforations simple; intervascular pits 8-10 (12) um, but
in one sample of H. scabra (Uw 16222) 4 um, the borders oval or angular, the
slits enclosed or extended and confluent. Thin tyloses often present. Vessel
members on average 470 (430-515) um long, ranging from 300-630 um.
Fibres: Libriform, partly septate, the number of septate fibres variable for the
same species, in some samples of H. tomentosa and H. scabra nearly all fibres
non-septate, diam. 16-20 um, in H. pedunculata 20-30 um; walls occasionally
gelatinous; pits restricted to the radial walls, small; the average length 1230
(1140-1380) um, the range 900-1700 um. Fibre/vessel member length ratio
on average 2.6(2.3-3.0).

Rays: 1- and 2-5 cells wide. The uniseriates scarce, very low, mostly 3-5
(1-10) cells high, consisting of square and upright cells. The multiseriates
mostly 3-4 cells (40-50 um) wide, but in H. pedunculata and in H. turbinata
and in one sample of H. scabra 50-80 um wide; in the other sample of H.
scabra and in H. elegans 24 cells (20-40) ym wide; the uniseriate wings
generally very low, however, sometimes up to 6 or 8 cells high; vertically fused
rays present but not abundant, normally height 300-800 um, but also rays of
1300-1500 pum (70-90 cells) high present; sheath cells locally. Pits to vessels
scarce, large, irregular, or half-bordered and round, mainly restricted to the
square and upright cells. Latex tubes present. Crystals occasionally present;
brown contents frequent in two samples of H. scabra, absent or very scarce
in the other species. Number on average 5 (4-7) per mm.

Parenchyma: Paratracheal, usually as a moderately broad ring completely
surrounding the pores, and broadened laterally; in H. turbinata often con-
fluent and locally forming long uninterrupted bands 7-8 cells wide, in the other
species also locally confluent, but the bands narrower and less conspicuous;
sometimes a straight narrow band suggesting marginal parenchyma present.
Strands of 2-8 cells, mostly 4 cells. Brown contents often present, crystals
and sclerotic cells occasionally noticed. Pits to vessels large, irregular to oval,
often horizontally arranged.

Diagnostic characters

The medium-sized vessels, the short-aliform vasicentric parenchyma, and the
moderately few rays are characteristic for Helicostylis.

Remarks

Helicostylis is one of the genera of the Olmedieae which can be recognized
moderately well by its anatomical features. At least no great difficulties were
encountered in assigning a large number of Moraceous wood samples backed
by sterile herbarium twigs to this genus, which identifications were later on
confirmed by Berg.

RECORD & MELL (1924) mentioned in their description of the genus the different
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distribution of the parenchyma in material of H. latifolia Pitt. as compared to
H. poeppigiana. To them the long and narrow aliform parenchyma of H. latifolia
is suggestive of the genus Brosimum. In Berg’s revision H. latifolia Pitt. was
indeed transferred to Brosimum alicastrum.

3. MAQUIRA Aublet plate 111, fig. 3; plate IV, fig. 1

Aublet’s genus Magquira reestablished by BERG (1972) comprises a.0. M. guia-
nensis Aubl. formerly known as Perebea laurifolia Tréc., a relatively common
tree in the Guyanas. Furthermore Ducke’s genera Olmedioperebea and
Olmediophaena, as well as all species of Olmedia with the exception of O.
aspera R. et P., were assigned by Berg to Magquira. The genus consists of five
species, all of which are represented by wood samples (table 1).

General characters

Without clear demarcation of sapwood and heartwood; straw-coloured or
light brown, in one sample of M. guianensis with irregular dark patches in the
central part of the stem; irregular light and dark concentric zones may be
conspicuous on the polished cross surface of a stem. Texture rather fine;
straight- or roey-grained ; moderately hard; heavy, vol. weight 0.70-0.90.
Microscopical characters

Vessels: Number variable from 6-26 per sq. mm, most numerous in M. coria-
cea but the same value of 11-23 per sg. mm also occurs in some samples of M.
guianensis,; mostly solitary, for 20-40 9/ in radial multiples of 2—3, orin clusters;
scattered or rather irregularly distributed without a definite pattern; outline
oval to nearly round, tang. diameter 100-160 um; perforations simple; inter-
vascular pits on the average 8 (6-11) um, border angular, slits enclosed: thin
tyloses sometimes present; length of vessel members on the average 500 (390-
580) um, range 260—850 um.

Fibres: Libriform. The fibres septate with one or two septae; diameter 16-26
pm, lumen as wide as or narrower than the breadth of the walls, but in M.
sclerophylla the lumen wider; occasionally with gelatinous walls; length on
the average 1225 (1100-1400) um, ranging from 800-1700 um. Fibre/vessel
member length ratio 2.6 (2.1-3).

Rays: 1-seriate and (2) 3-5 (8)-seriate. The uniseriates very few, mostly about
7 cells high, sometimes 15-17, consisting of square and upright cells. The
multiseriates of variable width even within a species, but generally 3-5 cells
(40-70 um) wide, widest in M. coriacea and M. sclerophylla (4-8 cells): the
uniseriate wings usually 1-3 cells high, occasionally much higher; height
variable, mostly 20-60 cells (300-800 um), but often some rays 100 cells
(1200-1400 um) high present, and those high and wide rays dissected diagonally
by one or two fibres; vertically fused rays present but scarce; sheath cells
rare. Light brown to brown contents often present, crystals scarce. Pits to
vessels scarce, rounded, half bordered, mainly in the square and upright cells.
Latex tubes present. Number on the average 6—8 per mm.

Parenchyma: Paratracheal, generally in wide to rather narrow vasicentric,
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short-aliform rings, occasionally confluent into narrow bands, sometimes with
a tendency to diagonal alignment of the vessels; however, in some specimens of
M. guianensis wings and bands much better developed. Pits to vessels large and
irregular. Crystals rare. Strands of 2—4 (8) cells.

Diagnostic characters

The lozenge-shaped parenchyma, occasionally confluent tangentially or
diagonally over a short distance is the only constant feature to distinguish
species of Maquira from Pseudolmedia, which it closely resembles in most
characters. Admittedly distinction between individual specimens may prove
impossible due to the great variability in the samples of a species, viz. M.
guianensis. It is even more hazardous to distinguish Magquira from Perebea,
while characters of the species here are often completely overlapping.

Remarks

As the reestablished genus Magquira includes so many species formerly as-
signed to several other genera, no description related to the genus itself nor
to the majority of its species could be found in the literature. RECORD & HEss
(1940) referred to the aberrant structure of Perebea calophylla (Yw 23650 =
Ducke 188) now identified as M. calophylla, which did not fit either in Perebea
nor in Olmedia, where it also had been placed. Under the paragraphs treating
Olmedia and Olmedioperebea we also find references to species now placed in
Magquira but since their descriptions are very brief and general a comparison
with our data is hardly possible. In any case it is noticable that they drew
attention to the fact that the abundant parenchyma of O. aspera is strongly
different from that of the other species they treated under Olmedia.

4. NAUCLEOPSIS Miquel plate III, fig. 2

According to BERG’s (1972) conception of the genus, Naucleopsis comprises the
species formerly assigned to Acanthosphaera, Ogcodeia, Palmolmedia, and two
species earlier placed in Perebea: P. concinna and P. macrophylla. In the present
circumscription there are 18 species in Naucleopsis, twelve of which are represen-
ted by wood samples.

General characters

Wood uniformly straw-coloured to yellow-brown, heartwood not seen but
according to L. WiLLIAMS (1936) dark brown in Ogcodeia tamamuri (syn. of
N. glabra). RECORD & HEsS (1940) stated that the heartwood is pale brown and
not clearly differentiated from the sapwood. Texture moderately fine, straight-
grained. Moderately hard and moderately heavy, vol weight ¢c. 0.75.
Microscopical characters

Vessels: Fairly numerous to numerous, on the average 20-35 (16-50) per sq.
mm. but less numerous in N. amara (Uw 19340) and in N. ulei (Uw 18620)
with 13 (10-17) per sq. mm; about 10-20 (40) % in radial rows of 2-4, oc-
casionally in longer rows and then the vessels often of diminishing diameter,
or in irregular groups. Outline round to angular, diameter generally 70-100
pm, in N. amara up to 140 um; intervascular pits 5.5-7.5 um, in some cases
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9 um and in N. amara and N. ulei normally 8-10 um. Thin tyloses seldom
present. Vessel members on the average 450 (400-500) um long, range 300—
670 um.

Fibres: Libriform, nearly all fibres septate, with 2—-3 septate per fibre. Diameter
(12) 15-20 um, relatively thin-walled, walls 3—4 um, but thicker (4-6 pum)
in N. glabra; gelatinous walls frequent; pits simple, exclusively on the radial
walls; length variable within a sample, on the average 950 (800-1060) um,
range 430-1400 um. Fibre/vessel member length ratio on the average 2.1
(1.6-2.4).

Rays: 1- and 3-4 (6) cells wide. The uniseriates usually scarce, very low, 3-7
(14) cells high, with square and upright cells. The multiseriates in general
3—4 cells wide, the uniseriate wings with square and upright cells mostly not
over two cells high, but occasionally much higher in one sample of N. glabra,
in N. imitans, N. stipularis and N. ulei; width 25-50 um; usually 20-60 cells
(700-1500 um) high, but some up to 100 cells (2 mm) or, when vertically fused,
even 3 mm high. Pits to vessels scarce, rounded. Cell dimensions of the pro-
cumbent cells as seen on a radial section often very irregular. Latex tubes
usually present but not abundant. Crystals generally present as well as brown
cell contents. Average number 6-8 per mm.

Parenchyma: Paratracheal, vasicentric with narrow and short aliform ex-
tensions, occasionally locally confluent over a short distance, the vasicentric
ring often incomplete and absent on the adaxial side of the vessels. In one
specimen of N. guianensis and in N. macrophylla marginal parenchyma is
present as a one cell wide band; in N. inaequalis, N. ternstroemiiflora and
N. ulei growth rings are sometimes indicated by a 3-5 cells wide marginal
band. Strands of 4 (2-8) cells. Pits to vessels large and irregular, or oval and in
horizontal rows. Brown cell contents usually present; crystals rare.

Diagnostic characters

Fairly numerous and rather narrow to moderately wide vessels, except in one
sample of N. amara and of N. ulei with less numerous vessels of a larger size.
Intervascular pits 5.5-7.5 um, but larger in N. amara and N. ulei. Parenchyma
inconspicuous, vasicentric, aliform, and confluent. Crystals usually present in
the rays.

Remarks

L. WiLLiaMS (1936) described the general and the lens characters of three
species of Ogcodeia (O. tamamuri Macbr. = N. glabra Spruce ex Pitt., O.
tessmannii Mildbr. = N. glabra and O. ulei (Warb.) Macbr. = N. ulei (Warb.)
Ducke). He also recorded the numerous vessels, but his statement that paren-
chyma occurs both surrounding the pores and in fine, short tangential lines
could not be confirmed as far as the lines are concerned. RECORD & HEss (1940)
based their description of Naucleopsis on one specimen of N. macrophylla Miq.
The affinity of the wood with that of Ogcodeia and Noyera was pointed out.
Their description of the genus Ogcodeia, based on one wood sample of each
of 6 species, the names of which were not given, matches the description of
N. macrophylla quite well indeed, and also agrees with the general description
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of Naucleopsis sensu Berg given by us. Noyera mollis (now Perebea mollis
(Poepp.) Huber) is different from Naucleopsis in the less numerous and wider
vessels. LOUREIRO & FREITAs (1968) described the lens characters of Perebea
concinna (= N. concinna (Standl.) C. C. Berg). They mentioned a pore distri-
bution of 7-17 per sq. mm, considerably less than our value.

5. OLMEDIA Ruiz & Pavon plate I1, fig. 3.4 plate IV, 3

BERG (1972) considered the genus as monotypic, Olmedia aspera R. & P. being
the sole species. Specimens formerly considered to belong in this genus were
transferred by him to Pseudolmedia and Helicostylis. Three samples of O.
aspera were available for investigation.

General characters

Wood uniformly cream-coloured; texture rather fine, parenchyma clearly
visible on cross sections; slightly roey-grained. Moderately heavy, vol. weight
0.78.

Microscopical characters

Vessels: Moderately few, 7.5-10 (4-13) per sq. mm; for about 509 in radial
multiples of 24, seldom in clusters, fairly regularly distributed. Outline round,
diameter generally 100 (70-140) um; perforations simple; intervascular pits
angular with enclosed slit, 7-10 um. Vessel members on the average 530 (370-
700) pm long.

Fibres: Non-septate, exceptionally one or two septate fibres seen in macera-
tions. Rather irregularly arranged. Diameter 1622 um, walls thin, c. 2 ym;
gelatinous walls present in nearly all fibres; pits very small, on radial walls
only; length on the average 1050 (640-1400) um. Fibre/vessel member length
ratio 2.— (1.7-2.2).

Rays: 1- and 24 (5) cells wide. The uniseriates scarce, consisting of square
and upright cells, very low, 28 cells high. The multiseriates mostly 2—4 cells
wide, the uniseriate wings often restricted to one or two rows of upright cells,
but sometimes much longer; sheath cells nearly always present, though not
completely enveloping the rays; on tangential section the cell sizes very
irregular; rays sometimes vertically fused or diagonally dissected by a fibre;
width 30-50 um; up to 65 cells (1700 um) high. Pits to vessels scarce, rounded
and half bordered or large and elongated. Latex tubes not observed. Brown
cell contents absent, crystals very scarce. Average number 7 (5-8) per mm.
Parenchyma: Apotracheal and paratracheal. Chiefly in regularly spaced,
straight or slightly undulating, 5-8 (12) cells wide bands, which occasionally
border the vessels or envelop them; paratracheal parenchyma usually present
as an incomplete vasicentric ring. Strands of 24 cells, on average 530 um long.
No specific cell contents observed.

Diagnostic characters

Regularly spaced, moderately straight, broad bands of apotracheal paren-
chyma, non-septate fibres and the absence of latex tubes characterize the wood
of Olmedia.
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Discussion

The wood of Olmedia aspera was first described by WiLLIAMS (1936) based on
specimens collected by himself in Peru. The same material was subsequently
studied by RECORD & HEss (1940) and by ourselves. Williams mentions trunks
of 20-25 c¢m in diameter, but the material at hand (MADw s.n.) is 5 cm in
diameter. Another specimen which we owe to the courtesy of Dr. R. L. Dressler
is a piece of a stem of an arching shrub (Uw 21743). It shows the same features
as the Williams’ samples. Like Record & Hess remarked, the wood by its
“lamellated” structure resembles the wood of Ficus more than that of the other
genera of the Olmedieae. This different wood structure combined with the
absence of a very characteristic type of branch abscission present in all other
genera of the Olmediaeae — anatomical details of which are described by
KoEk-NoORMAN & TER WELLE (1976) — as well as differences in the floral
structure lead BERG (1977) to exclude Olmedia from the tribe.

6. PEREBEA Aublet plate 111, fig. 4, plate 1V, fig.2,4

BERG (1972) widened the concept of the genus to include several species assigned
by previous taxonomists to other genera. Among them is the former genus
Noyera Tréc. which became a section of Perebea. Of the eight species only the
three most common ones with the widest distribution are represented by wood
samples.

General characters

The wood is greyish or yellowish brown without a clear demarcation between
sapwood and heartwood ; straight-grained, texture moderately fine, moderately
light, the vol. weight between 0.70-0.80, much lighter (0.53) in one sample of
P. guianensis.

Microscopical characters

Vessels: Moderately few, on the average 7-8 (2-14) per sq. mm, slightly more
numerous in P. guianensis (12-15 per sq. mm); mostly solitary, for about 20—
259 in radial multiples of 24, fairly regularly distributed with a tendency
towards a diagonal arrangement; outline oval or rounded, tang. diameter
generally 100-160 (90-200) um, widest in P. guianensis, perforations simple;
intervascular pits 7-9 um; thin tyloses occasionally present in P. guianensis
and P. mollis; vessel member length on the average 460 (370-560) um, the total
range from 240 to 680 um.

Fibres: All septate, usually with 2-3 septae; arrangement irregular. Diameter
mostly 18-20 (24) um, walls 3—4 um thick ; length on the average 1260 (1050—
1460) pm, range 500-1900 um; pits very small, limited to the radial walls.
Fibre/vessel member length ratio: 2.6 (2-3.8).

Rays: Uniseriate and 2-5 cells wide. The uniseriates consisting of square and
upright cells, rather frequent in P. guianensis and P. xanthochyma, but nearly
absent in P. mollis; mostly 4-10 cells high. The multiseriates mostly 2-3 cells
(20-40 um) wide in P. guianensis, 4—6 cells (50-70 ym) in P. mollis and P.
xanthochyma, generally with short uniseriate wings, often partly with longer
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wings; height usually 600-800 ym, but up to 1000 and 1250 um (5068 cells).
Pits to vessels scarce, round, half bordered, mostly in the square and upright
cells. Latex tubes present. Often brown contents in the cells: crystals scarce,
noticed in P. mollis and in P. xanthochyma. Average number 6.5 (5-8) per mm.
Parenchyma: Paratracheal in generally complete, narrow, aliform vasicentric
rings, often confluent in tangential or diagonal direction over a short distance,
the sheaths usually widest on the abaxial sides of the vessels, continuous bands
rare, though fairly often present in P. mollis. Strands of 4 (2-8) cells. Pits to
vessels large, irregular, mostly horizontal. Brown cell contents often present;
crystals very scarce, noticed only in P. mollis p.p. and P. xanthochyma.
Diagnostic characters

As already stated before, it is very hard to find characters which are specific
for Perebea, as Maquira and Perebea closely resemble each other in nearly all
anatomical features, as they also do in morphological characters.

Remarks

RecorD & HEss (1940) described the wood of Noyera mollis (at present P.
mollis ssp. mollis) and their description complies very well with our findings,
as is to be expected since the specimens studied by them and by us are, at least
partly, the same. Under the heading Perebea they treated wood samples of
5 species, only 3 of which, viz: P. castilloides Pitt. (now P. guianensis ssp.
castilloides (Pittier) C. C. Berg), P. chimiqua Macbr. (now P. xanthochyma
Karsten) and P. tessmannii Mildbr. are still considered as Perebea species at
present. Of the other two P. concinna Standl. was transferred by Berg to Nau-
cleopsis and P. laevigata Standl. from Panama could not be traced. They
mentioned the rather aberrant structure of P. castilloides with non-septate
fibres and the abundant parenchyma often occurring in wide concentric bands
next to the more usual short aliform vasicentric rings. This, however, need not
be considered as a really disturbing fact, since we found in our material banded
parenchyma in a sample of P. mollis rather often. The absence of septate fibres
in their material is more unusual as this character was always clearly present in
our samples. In an earlier publication RECORD & MELL (1924) described a
sample of Perebeaspec. (Yale 4952 = BW 5493) from Suriname. The herbarium
voucher of this number has now been identified by Berg as P. mollis ssp. rubra.
In their description they mentioned the high, and up to five cells wide rays and
the occasional occurrence of bands of parenchyma apparently limiting growth
rings, but otherwise present in wing-like patches about the pores, and the
often septate fibres. A description which matches quite well our general
description given above.

7. PSEUDOLMEDIA Trécul plate II, fig. 1, 2

In Berg’s revision a number of species formerly considered to belong in Pseudol-
media were transferred to other genera like Helicostylis and Magquira, as will
be discussed below.
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The material investigated consists of 18 samples belonging to 5 species ( table I ).
The genus comprises 9 species.

General characters

Colour yellowish brown, heartwood not different from the sapwood, except,
according to RECORD & HEss (1940, 1944), in P. spuria with reddish brown
heartwood not sharply demarcated from the thick grayish or pinkish brown
sapwood. L. WiLLIAMS (1936) described the heartwood of a large tree of P.
multinervis (now P. laevis) as pinkish or dark brown. The wood is straight or
slightly roey-grained; moderately heavy, vol weight 0.75-0.80, or heavy, like
in P. oxyphyllaria with a vol. weight of 1.0.

Microscopical characters

Vessels: Number variable, on the average 10-15 per sq. mm, in samples of
small-sized trees (Krukoff 6697, 7003) often more numerous: 30 or more per
sq. mm and then resembling Naucleopsis; usually scattered but sometimes
irregularly distributed, for about 30-509%; in radial multiples of 2-3(4), multi-
ples less frequent in P. laevigata; tang. diam. 100-150 um: intervascular pits
6-8 um; tyloses often present, generally thin, but occasionally very thick and
sclerotic; often with solid white contents in P. laevigata, P. laevis and P. oxy-
phyllaria; vessel member length 350-500 ym.

Fibre tissue: Nearly all fibres septate, except in one sample of P. macrophylla;
fibre arrangement irregular. Diameter 15-20 (24) um, walls 3-5 ym thick, in
P. oxyphyllaria and P. spuria walls 6 um thick and the lumen narrow, c. 3 um;
sometimes a gelatinous layer present, pits small, simple, on the radial walls
only; average length about 1100 (800-1340) um. Fibre/vessel member length
ratio 2.60, range 2.25-3.10.

Rays: Uniseriates scarce, short, consisting of square and upright cells, some-
times also a few procumbent cells present. The multiseriates mostly 34 (2-6)
cellswide with uniseriate margins, 1-3 cells high; width 30-50 um and up to
70 um; height variable between 30 and 100 cells or 300 and 800 (1400) um
respectively, the large rays often dissected by one or two diagonal fibres
(plate 11, fig. 2). Pits to vessels large, mainly horizontal. Latex tubes present.
Many cells with brown contents, thombic crystals sometimes present, very
numerous in P. oxyphyllaria and P. spuria. Number on the average 7-8 (5-11)
per mm,

Parenchyma: Paratracheal, vasicentric in complete and incomplete rings, often
aliform with long wings in P. laevis and P. laevigata in part of the growth ring,
but mostly confluent into irregular, wavy, narrow, 3-6 cells wide, bands;
strands of (2)4-8 cells; crystals present in P. laevigata, P. oxyphyllaria and
P. spuria.

Diagnostic characters

Paratracheal parenchyma predominantly arranged in wavy irregular bands:
rather wide and often high rays, often obliquely crossed by fibres: frequent
occurence of crystals in rays and parenchyma cells.

Discussion

Of P. macrophylla two wood samples were available, both collected by Krukoff,
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the herbarium vouchers of which were identified by Berg. The wood structure
of one of them (Uw 16202 = Krukoff 8524) differs in various characters
from the general structure of the genus as described above: the fibres are
hardly septate, the rays not over 3 cells wide and not dissected by fibres, the
parenchyma is narrow vasicentric instead of aliform confluent.

The most extensive information on the genus to be found in the literature is
RECORD & HEsS’s (1940) description chiefly based on P. spuria and P. oxy-
phyllaria. In 3 other species, viz. P. multinervis, P. obliqua and P. scabra, they
noted a different parenchyma distribution and a larger fibre width. In Berg’s
revision P. multinervis is placed in synonymy with P. laevis. Material of P.
laevis seen by us, is rather uniform and agrees quite well with the general
aspect of Pseudolmedia. However, like stated above, individual variations in
structure happen to occur occasionally in each genus. P. obliqua was transferred
by Berg to Magquira coriacea and P. scabra to Helicostylis scabra. This is in
accordance with their anatomy as neither in Maguira nor in Helicostylis (ex-
cept H. turbinata) parenchyma confluent over a long distance occurs.

GENERAL DISCUSSION

From the key and descriptions it becomes clear how much the genera Helicosty-
lis, Maquira, Naucleopsis, Perebea and Pseudolmedia have in common in their
wood structure. As already pointed out in the remarks following each generic
description, many of the incongruities signalized by REcorp & HEss (1940)
have been eliminated by BERG's (1972) new concepts of the generic circum-
scriptions. On the other hand some inconsistencies in the general aspect of
most of the larger genera still remain. Sometimes it is one out of several
samples of the same species that shows a slightly different wood pattern, like
Pseudolmedia macrophylla (Uw 16202 = Krukoff 8524) resembling a Helicosty-
lis or two samples of Perebea mollis (Uw 8080, Uw 19268 = Krukoff 6985,
Krukoff 1289) the parenchyma distribution of which is more like Pseudolmedia.
Or in Naucleopsis, N. amara (Uw 19340 = Krukoff 1406) being different from
the other species in its number of vessels. However, these differences are much
smaller and of a different nature than those between Olmedia and the other
genera, Olmedia being distinguished by the apotracheal banded parenchyma,
the bands being regularly spaced and more or less straight, a type of parenchyma
distribution not occurring in any other genus of the Olmedieae, but resembling
that in Ficus, Malaisia, Pseudomorus, Sorocea, Sparattosyce and Trophis. To
the latter genus O/media seems to be related (BERG 1977). METCALFE & CHALK
(1950) also list Trymatococcus among the genera with banded non-confluent
parenchyma, but this could not be confirmed in our material of the three
species of this genus. In Olmedia septate fibres are extremely rare, which is
another character distinguishing it from the other genera. However, in Helico-
stylis septate fibres are not of a general occurrence and in some specimens like in
H. turbinata they could not be traced at all. Moreover, in the Anatomy of
the Dicotyledons Helicostylis is not cited among the genera with septate fibres,
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indicating that their presence is not as evident as it is in the other genera. Thus,
the parenchyma distribution in particular is an argument in favour of BERG’s
(1976) recent exclusion of Olmedia from the tribe.

Tipro (1938), in a special paragraph of his general survey of the anatomy of
the family, drew attention to the distribution of septate fibres within the
Moraceae. From a total of 28 species with septate fibres 25 belong to the sub-
family Artocarpoideae; in all Olmedieae septate fibres are present. He also
found them in two species of Olmedia, but as he did not give names or numbers
of collections it is hard to be certain whether the specimens seen by him really
belong to what is now considered as Olmedia —i.e. O. aspera R. & P. only —, or
not. Another genus that would fit in well with the Olmedieae is the African
genus Antiaris, placed by BUREAU (1873) in the Olmedieae, which was followed
by BENTHAM (1880) and more recently by COrRNER (1962). From other paleotro-
pical genera which Corner tentatively placed in the Olmedieae, Sparattosyce
would not fit. Of two more genera cited in this context, viz. Antiaropsis and
Mesogyne, no material was available. According to Tipro (1938) Mesogyne
possesses septate fibres which fact he stresses as being exceptional in the Dorste-
nieae, the tribe in which Mesogyne was included at that time. As a matter of
fact in none of the tribes, beside Olmedieae, septate fibres were found by him,
with the exception, however, of Ficus religiosa in the Ficeae and Prainea in the
Conocephaloideae. Thus the septate fibres of Mesogyne form a strong argument
in favour of Corner’s opinion that Mesogyne is closely related to Antiaris.
(The wood of Prainea shows a certain resemblance to the Olmedieae not only
in the septate fibres, but also in its aliform-vasicentric parenchyma distribu-
tion. CORNER (1962) placed Prainea in the alliance of Artocarpus and Malaisia,
stressing, however, its own character.) Genera belonging to the tribe Brosimeae
show a certain resemblance to the Olmedieae in their parenchyma distribution
(LINDEMAN & MENNEGA 1963) but they differ in other characters, a.o. by the
complete or almost complete absence of septate fibres.

In general, the structure of the wood of the Olmedieae may be considered as
advanced. Features like scalariform vessel perforations, strongly hetero-
geneous rays, diffuse apotracheal parenchyma (cf. the characters listed by
Tippo 1938), usually considered as primitive structures are not encountered in
any of the genera. If septate fibres and a considerable amount of paratracheal
parenchyma are an indication of specialization then Helicostylis has to be
placed at the base of the series and Castilla at the top. The other genera are to
be placed somewhere in between.
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Plate I. Fig. 1, 2: Castilla ulei (Uw 8827), cross sect. X 36, tg. sect. x 36; fig. 3, 4: Helicostylis
scabra (Uw 16222), cross sect. X 36, tg. sect. X 36.
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tg. sect. x 36: fig. 3, 4:

]

cross sect. X 36

tg. sect. X 36.

]

, 2: Pseudolmedia laevis (Uw 11817)

Plate HI. Fig. 1

]

X 36

Oimedia aspera (Uw 18429) cross sect.
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fig. 2: Naucleopsis

X 10;

Cross sect.

Plate II1. Fig. 1: Heliocostylis tomentosa (Uw 6836),

glabra (Uw 7549), cross sect. X 10; fig. 3: Magquira coriacea (Uw 17149) cross sect. x 36;

fig. 4: Perebea guianensis ssp. indet. (Uw 16183) cross sect

x 36.
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Plate IV, camera lucida drawings. Fig. 1: Maquira coriacea (Uw 7886), various ray types,
type “e”’ being the most common one; fig. 2: Perebea guianensis ssp. guianensis (Uw 8241),
types of rays among which types “c”” and *“‘d” are the most frequent; fig. 3: Olmedia aspera

(Uw 21743) elements from macerated wood; fig. 4: Perebea xanthochyma (Uw 18431).
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