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Figs. 17- 20. Crystalliferous tissue. - 17 & 18. Cassine reticulata (Van der Walt s.n.), lignified 
chambered crystalliferous strands; 17: transverse section; 18: radial section, under polarised light. 
- 19: C. tetragona (Van Wyk 8276) , lignified crys talliferous strands in radial section. - 20: C. 
eucleiformis (Archer 235 ), s tyloid crystals in non-coll apsed phloem , under polarised light. ­
Scale bar = 20 urn. 

Phloem rays heterogeneous, procumben t 
port ion 2-3(-4) cells wide. Uniseriate mar­
gins consisting of 1- 3 rows of large upright 
cells . Short uniseriate rays of upright cells 
usually present. Styloid crystals often present 
in upright portion of uniseriate rays and uni­
seriate margins of multiseriate rays. Ray cells 
thin- walled and usually tanniniferous; some 
of the cells tangentially elongate and lignified 
in the dilata tion zone. Course of rays more or 

less straight, irregularly dilat ing towards the 
pseudocortex . 

Small solitary secondary sclereids sca tter­
ed in dilatation tissue in C. euclelformis. Scan­
ty in C. maritima. Scattered solitary or irreg­
ularly dispersed groups of tangentially elon­
gated secondary sclereids confined to dilating 
rays and dilatation tissue. Sclereids absent or 
scanty in phelloderm. 

Dilatation tissue well deve loped, contin u­
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Figs. 21-24. Phellem structure. - 21: Cassine parvifolia (Archer 296), stratified phellern with 
layers of radially elongated cells . - 22; C. barbara (Van Wyk AI138), stratified phellern with 
layers of pheI!em cells with thick lignified walls alternating with loosely arranged thin-walled 
cells. - 23: C. transvaalensis (Archer 245), slightly stratified phellem . - 24. C. papillosa (Archer 
217), homogeneous phellem . - Scale bar = 20 /-lID. 

ous as a pseudocortex beneath the last-form­
ed periderm, inwardly interdigitating with the 
secondary phloem. Composed mainly of a 
matrix.of parenchyma cells interspersed with 
solitary or small irregular groups of tangenti­
ally dilated secondary sclereids as well as the 
remains of obliterated phloem elements. 

Styloid crystals abundant in the non-col­
lapsed phloem, occurring in axial parenchy­
ma cells, uniseriate rays and margins of mul­

tiseriate rays (Fig. 20). Sparsely scattered 
styloids observed in dilatation tissue . Pris­
matic crystals also present - apparently re­
placing the styloids, either randomly distri­
buted or mainly in weak radial lines in dilated 
rays and pseudocortex. Crystals virtually ab­
sent in phelloderm. 

Periderms one or more (no well-preserved 
sample of rhytidome available) , sequential 
periderms as in bark type AI. Phellem not 
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stratified, composed of thin-walled suberised 
cells usually with ianniniferous contents (stain 
red with safranin/fast-green; spots of a col­
ourless substance which shows birefringence 
under polarised light present in C. eucleifor­
mis) . Phellem thicker and consisting mainly 
of red-stained tanniniferous phellem cells in 
C. maritima. Phelloderrn well developed, pa­
renchymatous , sclereids and crystals scanty 
or absent. 

Rhytidome weakly developed, 1-2 layers 
observed. Periderm layers appear to break 
off at a rapid rate . 

Bark type C (Figs. 4, 13, 21, 22) 

Diagnostic characters: Fibres usually pres­
ent; phellem usually stratified, layers of cells 
with thick lignified walls alternating with 
loosely arranged thin -walled cells; phello­
derm parenchymatous, occasionally crystalli­
ferous; bark relatively thin . 

Material studied: Cassine barbara L.: Ar­
cher 264, Van Wyk AI13S . - C. parvifolia 
Sond. : Archer 296 , Van Greuning 627. - C . 
peragua L.: Archer 238,239,285, Van Jaars­
veld 10581, 10583. - Hartogiella schinoides 
(Spreng.) COOd: Archer 251, 252, 258 , Van 
Jaarsveld 10580, 10582. 

General: Bark flaky, portions (layers) of 
rhytidome weathering away, exposing an 
orange pigment in C. peragua and H.schinoi­
des; pigment also visible when bark surface 
is lightly scraped. Orange pigment barely dis­
cernible or absent in C. barbara and C. parvi­
folia . Slash pinkish red, with a narrow green­
ish zone just inside the last -formed periderm. 
Inner bark width 1.5-3 mm. 

Anatomy: Sieve areas 3-17(-25) per plate. 
Sieve elements with up to seven transverse 
divisions present per element, otherwise sim­
ilar to bark type AI. Axial phloem parenchy­
ma scanty and inconspicuous. 

Phloem rays heterogeneous, procumbent 
portion 2 or 3 cells wide. Uniseriate margins 
of 1-3 layers of upright cells. U niseriate rays 
of upright cells usually present. Ray cells 
thin-walled and tanniniferous, often becom­
ing partially lignified adjacent to fibre bun­
dles. Course of rays more or less straight, 
dilatation more or less funnel-shaped towards 

the dilatation zone (dilation irregular, with a 
sharp tran sition between collapsed phloem 
and pseudocortex in C. parvijolia) . 

Fibres usually present in non-collapsed and 
collapsed phloem, often appearing close to the 
cambium; sometimes with only a single weak­
ly tangentially developed layer of fibres pro­
duced close to the vascular cambium. Groups 
of small isodiametric sclereids present in di­
lated rays adjacent to fibres or in pseudo­
cortex. Absent or scanty in phelloderm. 

Dilatation tissue weakly or well developed. 
Crystals prismatic; solitary crystalliferous 

cells randomly distributed in rays. Occasion­
ally present in phelloderm. 

Periderms one or two . Phellem usually 
stratified, composed of 2 -4(-5) weakly de­
fined multiseriate layers of thin-walled suber­
ised cells alternating with 2-5 layers of cells 
with thick, lignified walls, usually with U­
shaped thickenings. Cells with red (safraninl 
fast-green) tanniniferous substance scattered 
in phellem. Stratified cork with radially elon­
gated thin-walled cells present in some sam­
ples of C. barbara and C. parvifolia. Layers 
of regular thin-walled suberised cells alternate 
with broad layers of loosely arranged radially 
elongated (slender and filamentous) ce lls and 
usually tanniniferous, Phelloderm parenchy­
matous, weakly developed, cry stals occasion­
ally present, sclereids absent or scanty. 

Rhytidome weakly developed, 1-2 sheet­
like , 0.5-1 mm thick layers observed. 

Bark type D (Figs. 5, II, 14) 

Diagnostic characters: Fibres present; phel­
loderm crystalliferous; rhytidome absent with 
periderms not formed sequentially. 

Material studied: Allocassine laurifolia 
(Harv.) N.K. B. Robson: Van Wyk 8307 , 
8397. 

General : Phellern with a conspicuous orange 
pigment. Surface more or less smooth. Inner 
bark width 1-1.5 rnm. 

Anatomy: Sieve areas 10-17 per plate. Ele­
ments subdivided by 3 -4(-5) transverse to 
oblique anticlinal walls . Companion cells in 
strands of 1-3 cells. Otherwise similar to bark 
type AI. Axial phloem parenchyma scanty 
and inconspicuous. 
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Phloem rays heterogeneous, uniseriate or 
sometimes with a short biseriate upright por­
tion . Regular course of rays rapidly disrupted 
at border between non-collapsed and collapsed 
phloem. 

Fibres already present close to the cam­
bium, single or in irregular groups. Isodia­
metric small sclereids present in dilated rays 
adjacent to fibres . Sclereids absent in phello­
derm. 

Dilatation tissue well developed, as a nar­
row zone of pseudocortex beneath the peri­
derm; collenchyma groups localised. 

Crystals prismatic; eonfined to rays and 
dilatation tissue. Smaller prismatic crystals 
usually present in phelloderm. 

Periderm persistent with no sequential peri­
derm formation observed. Phellem exception­
ally thick, equalling the inner bark in thick­
ness, composed of thin-walled suberised 
cells without visible contents. Phelloderm 
well developed, 5-8 cell layers thick, crys­
talliferous. Sclereids absent or scanty . 

Rhytidome absent, no sequential periderm 
formation observed. 

Bark type E (Figs . 6, 8, 12, 17-19) 

Diagnostic characters: Sclereids in contin ­
uous bands of densely packed chambered 
crystalliferous strands; rays composed of pre­
dominantly square cells; phelloderm crystalli­
ferous; rhytidome well developed and rami­
fied; C. tetragona is peculiar in its liana stem 
structure with deeply penetrating wedge­
shaped secondary phloem inclusions in the 
wood (Archer 1990) . 

Material studied: Cassinereticuiata (Eckl. 
& Zeyh.) Codd: Archer 313, Van der Walt 
s.n, (previously included in Lauridia Eckl . & 
Zeyh.). - C. tetragona (L. f.) Loes.: Archer 
273, Van Wyk 8276. <Mauroceniafranguta­
ria (L .) Mill.: Archer 259, 261, Van Wyk 
A 1066. 

General: Bark flaky and rough, cracked in 
a grid-like pattern, continuously exfoliating 
in small pieces owing to weathering. Newly 
exposed areas of bark with a yellow pigment 
in C. reticulata and M..frangularia (observed 
only on root bark of C. tetragonal. Slash 
pinkish, with a narrow greenish zone just 
beneath the innermost periderm. Inner bark 
1-2mmwide. 

Anatomy: Sieve areas 9-22 per plate. Ele ­
ments with 3-7 oblique to very oblique anti­
clinal walls, and usually two or three relatively 
short companion cells. Axial phloem paren­
chyma scanty to absent. 

Phloem rays heterogeneous, uniseriate or 
biseriate; composed predominantly of square 
cells, with short uniseriate margins. Course 
of rays more or less straight (irregular with a 
sharp transition between collapsed phloem 
and pseudocortex in C. tetragonal. 

Sclereids in irregular to well defined tan­
gential or concentric bands in collapsed phlo­
em. The bands composed of densely packed 
lignified chambered crystalhferous strands. A 
single prismatic crystal present in each cham­
ber. These bands interrupted only by rays. 
Sclereids absent in phelloderm. 

Dilatation tissue present as narrow zone 
(pseudocortex) beneath the last-formed pe­
riderm. Collenchyma groups occasionally 
present. 

Crystals prismatic; long parenchymatous 
or sclerified axial chambered crystalliferous 
strands present in the phloem. Single crystals 
or crystalliferous strands particularly abun­
dant in M. frangularia. Phelloderm well de ­
veloped, crystalliferous. 

Periderm usually represented by (2-)5 -8 
sequential periderms, formed as discoutinu­
ous layers connected to the older layers and 
usually overlapping, completely separating 
living tissues from dead. Phellem stratified, 
composed of 2-4(-5) weakly defined layers 
of thin-walled suberised cells alternating with 
2-5 layers of slightly lignified cells with 
weakly developed U-shaped thickenings. 
Phelloderm well developed and crystallifer­
ous . Sclereids absent. 

Rhytidorne well developed, with (2-)4-8 
(only 2-3 in C. tetragonai sheet-like layers , 
each c. 0.2 mm thick; formed by a network 
of periderms, each new periderm taking a 
shallow course, thereby producing a thin 
rhytidome layer. 

Discussion 

General 
Sloughing off and surface patterns of bark 

were similar in all the samples of Cassine s.l. 
studied. In photographs taken of stems of 
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