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CYCADS I N  CONTAINERS - by Len But t  

Many o f  t h e  s m a l l e r  Cycad s p e c i e s  a r e  i d e a l l y  s u i t e d ,  as p o t t e d  

p l a n t s  , t o  d e c o r a t e  i n t e r i o r  c o u r t y a r d s ,  ve randahs ,  a long  t h e  

f r o n t  of houses ,  o r  t o  add beau ty  t o  p a t i o s  o r  b a l c o n i e s  i n  

m u l t i - s t o r e y  units. 

The c o n t a i n e r  should  have dep th  t o  accommodate t h e  l o n g  r o o t s ,  

e s p e c i a l l y  if your  p l a n t s  a r e  s e e d l i n g  grol;..n. I a l v a y s  favour  

t e r r a - c o t t a  p o t s  because  o f  t h e i r  p o r o s i t y ,  bu t  t h e s e  r e q u i r e  

ample d r a i n a g e  crocks  i n  t h e  bottom, and perhaps  z s t r o n g  p i e c e  

of gauze ove r  t h e  h o l e  t o  s t o p  t h e  e n t r y  of u n a n t e d  p e s t s .  

The s o i l  m i x t u r e  f o r  a l l  o f  t h e  p l a n t s  should  be f r i a b l e ,  perhaps  

a John Innes  base mix. I f  

t h e  cycad i s  from f i r m  sandy 

t e r r a i n ,  t h e  a d d i t i o n  of 

more sand in  t h e  medium i s  

e s s e n t i a l .  A s  t h e  g r e a t  

m a j o r i t y  of t h e s e  p l a n t s  

come from a r i d  t o  semi-arid 

p l a c e s ,  ra t  e r i n g  should  be 

plent i . . fu l  in  t h e  h o t  and 

windy: p e r i o d s ,  w i th  a 

g e n e r a l  e a s ing  o f f  du r ing  

w i n t e r  . 

- C.  c a l c i c o l a   emal ale) 
nlay '88 
Telmer F a l l s ,  L i t c h f i e l d  

Park ,  N.T. 

Over.. ./4 
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Al though  I h a v e  s t i p u l a t e d  deep  c o n t a i n e r s ,  t h i s  i s  n o t  a 

h a r d  and  fast  r u l e .  S e v e r a l  p l a n t s  of Bowenia s e r r u l a t a  and 

t h e  e x o t i c  S t r a n g e r i a  v'ere l e f t  f o r  e i g h t e e n  months in a 25cm 

s q u a r e  box  w i t h  a d e p t h  o f  some 10cm. When eased  o u t  of t h e  

c o n t a i n e r  t h e  caudex w a s  f o r m i n g  w e l l ,  and t h e  roof;; had  

groil,n h o r i z o n t a l l y  t o  su i t  t h e  c o n t a i n e r .  The e x o t i c  CYCAS 

r e v o l u t a  o r  "sago palmtt h a s  even been  u s e d  as a b o n s a i  s u b j e c t  

i n  China, J a p a n  and  H a w a i i .  

Fo r  t h e  p a t i o  o r  v e r a n d a h  I s u g g e s t  s n z l l e r  g r o v ~ i n g  p l v l t s  such  

as t h e  two b o a e n i a s  , t h e  3lacrozamia p a u l i - g u i l i e l m i  , Dl. l u c i d a ,  

M. s p i r a l i s ,  M. f a v i c e t t i i ,  p l a t y r a c h i s ,  and p e r h a p s  CYCAS 

a r m s t r o n g i i  . 
Care must b e  t a k e n  when weeding a r o u n d  a l l  t h e s e  p l a n t s  t o  

make s u r e  that t h e  c o r a l l o i d  r o o t s  a r e  n o t  damaged. They a r e  

g e n e r a l l y  just u n d e r  t h e  s u r f a c e ,  o r  even exposed where t h e  

p o t t i n g  medium i s  washed away. These  c o r a l - l i k e  growths  a r e  

p a r t  of t h e  growing mechanism and  q u i t e  i m p o r t a n t  t o  t h e  cycad.  
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Maci.otot?i ic~ ~ ~ ~ ~ ~ ~ ( l o i t ~ i ~ l l i  ( F .  M  e ell.) A. DC. ' (  186 

Plates XL,I, X1,Il. Photos 1-12; Fig. 9 , '  

This species is described by Schuster as M .  pr . r is i i (Lehni . ) ,  by Johnson and Pilger 
as M .  mactloriiielli F. Muell. On the basis o f  the latest nionograph by Johnson we 
shall adopt t.he name n~crctloiitielli here. Its area of  distribution is the central 
Australian desert where it is sporadically encountered. The stem is I o r  2,excep- 
tionally 3 m high, with a diameter o r  60 to 80 cni; very often it lies prostrate on 
the ground. On its apex it bears a leaf tuft made up of 50 or  100 leaves 150 to 
220 cm long; the length of the leaflets is 12 to 25 cm. 

The stem sample examined was obtained from the Bo ta~~ ica l  Gardens of  
Adelaide (courtesy of director T. R. N.  Lothian). 

Fig. 9 .  Moc.~.o:or~ricr rr~lrctlr~rrrrc*lli (Aus t ra l i ;~ :  ;I('IC'I. I'ril/cl) 

lLlcrc-~.o.~c-opic e . \ . ( r ~ ~ l i ~ t ( t ~ i o i ~ .  One 01' tlic S ~ C I I I  S ~ I I I ~ I C : ,  C;IIIIC I'ro111 ;I q uitc yoi111g , 

specinien of about 3 cm diamctc~- \\~Iiicli contiliucd in ;I r l i i~omc  01' ;tb0111 50 cni 
length (Photo I [ x  1.51). The 1;ltcral roots hr;~ncliing fro111 i t  c;~rricrl  roo^ tubers 
charncteristic.of thc Cycatls: its surfi~cc b o ~ x  1r;lccs ol' Ical' scars. i~~ i l i c ;~ t ing  tl1:11 
S O I ~ I C  leaves issued directly fro111 the rhizome. A photograph ol' the rhi/.cl~llc 
reveals a peculiar structure (Photo  I ). In  tlic interior tlic huntllcs arc cilllcr arri~ngcrl I 

in 2 or  3 rings or  scattered  bout. Thcrc is 110 wcll-rlclincd pith. its pli~cc having : 
been laken up Inigely by tlie conductive bundlcs. Tho cortcs inclurlcs no scpar:ltc 
cortical bundles. nor any mucilage ca~i:~ls.  Another piccc 01' src~ii ol' siiiiil:~.r 1 
thickness showed essentially the same SIriIctLIrc (Photo 2 [11;1t. si/.c]). 

The lack of  a well-delincd pith in thc stem sets apart h~ltrc.ro:orili(r ~ ~ ~ ~ c : r l o ~ r i r i ~ l l i  
from the Cycad species discussed up to now. The pith portion within tho bundle 
Inyer is tilled out with more o r  less isodinmetric parenchyma cells. 

Microscol~ic.  ~~. \ -n~ii i i icr/ ion. The  pith cells are of 1 10 to 130 ~r sizc. of irregular. : 

crowded shapes. Intercellular ducts are rare. Calcium oxal;~tc crystal J~.uscs :ire 
remarkably numerous not only in tlie pith but in the pi111 rays ant1 in the cortical 
cells as well. There are very few mucilage cnn;~ls and as few conductivc bundles in 
the pith. The pril-nary pith ray cells are thin wi~lled with iiny circuli~r or  elliptical 
pits. The interior of the cells is filled with starch. 



t~'oscrrlcir b~irrrlle ring. The isodiametric parenchyn~atous cells of the pith grade 
almost iniperccptibly into the broad primary pith rays (11) which are gcncrally 
G to 10 cclls wide. The ray cells aniong the xylem bundles are solnewhat elongate 
radi;llly, 110 Lo 120 p long and 40 to 60 p wide (I'lio~os 3 [ x  301, 5 [ x  1001, 
7 [ x 1001). 

The xylem bundles are also compnrntively narrow, bi- to quadriseriate as a 
rule (Photo 4 [ x  501). The pith rays between them are invariably niuch broader 
tIi;~n the bundlcs (11). 

111 scction, the tracheids are generally square, radially or tangentially elongate 
rcc~nngular or  polygonal (Photo 6 [ X  1001). Among them there are a few scattered 
thin-walled xylem parenchyma cells whose size is the same as that of the tracheids. 
Thc adjacent ray cells are invariably larger than the xylem parenchyma cells 
themselves (Photo 4). The ray cells the~nselves are larger and wider near the 
cor~cx than near the pith. 

'I'he phloem bundles of the phloem ring correspond to the respective xyleln 
bundles (Photo 4); they are uni-, or at most, biseriate and highly inconspic- 
uous. The phloem tracheids are square or rectangular, in cross section thick 
willled, with pinhole- or  slit-like lumina. This structure with underdeveloped 
xylem and phloem elements is due to the subterranean habit of the studied 
spccimcns. 

'I'lie phloem bundle is embraced by a further xylem-and-phloem bundle ring in 
qu i~c  irregular arrangement (Photo 1): The finer stiicturc of these perfectly agrees 
wit11 that of the normal bundles referred to above. In the external part of the 
cortcx, cnlciunl oxnlate crystals are very abundant, in places aln~ost forming a 
full I;~yer (Photo 8 [ x  3001). 

Near the periphery there are a few cortical bundles among the cortical cells; 
these continue through the cork cambium into the periderm. Their flattened cells 
form an alternating pattern resembling a brick wall (Photo 8). In places the ex- 
terior of the stem is detached in the form of a simple cortical scale (Photo 1). 

I n  ~ci~rgeiltial section, some pith rays are up to 20 cell layers wide, but most are 
only tri-, quadri- or quinqueseriate. The bundles running between them have a 
width oT at most 5 tracheids. The ray cells are 90 to 100 j~ high and 50 to 60 1t 
wide. Their shape is upright, elliptical or elongate polygonal; they frequently 
contain solitary crystal druses of calcium oxalate. 

The tangential walls of the tracheids bear close-packed bordered pits (Photo 9 
( x SO]) arranged in 2 or  3 rows in the araucarioid pattern. Their apertures arc 
linear 01- granulate, horizontal. As a rule, the apertures span the entire width of 
the walls in the very narrow tracheids (Photo 9), resulting in scalarirorni thicken- 
ing. I n  the broader tracheids, however, 2 or 3 bordered pits )nay occur side by 
side. The ray cells are filled with starch. 

Whereas in M. yaull-gr~il ieln~i, a species to be discussed later, there are numerous 
~r:~nsl'usion cclls in contact with tracheids, transrusion cells are very scarce in 
I\{. ~~rrrcrloiurrlli. Those .few which have been observed bear bordered pits which 
so~netilnes pass into scalariform thickening. 

In the phioenl, width and height of the pith rays are the same as in the xylem. 
The broadest pith rays carry conductive bundles from the pith towards the cortex. 

Radialsection. The ray cells perfectly agree, as to structure, with the parenchyma 
cells of the ground tissue. They are 100 to 150 11 high and 100 to 110 p wide; 
their walls are smooth and thin. 

Where the ray cells contact the tracheids there are no well-defined cross fields. 
The presence of such can at best be surmised from that in the tracheid walls, the 
rows of bordered pits are repeatedly interrupted where the horizontal walls of 
the ray cells contact the tracheids. One such cross field bears 15 to 20 or more pits. 

In the tracheid walls, the bordered pits are arranged in 2 or 3 longitudinal rows, 
in the araucarioid pattern (Photo 10 [ x  3001). The apertures of the pits are.slit-like 
and horizontal. Sometimes the apertures of 2 or 3 adjacent pits coalesce to span 
the width of the tracheid wall; the bordered thickening then passes into a scalari- 
form thickening (Photos l l [ x  3001. 12 [ x  6001). 



r M ~ ~ / . o z u t ~ ~ i u  (Iuuglusii W .  Hill ( 1  882)*. . 

I'lntes XXXIX, XL, Photos 1-14 

11s arca of dislribulion is Australia, the province of Queensland where it sometimes 
grows in groups on sandy surfaces. Its stem is in most cases subterraneous. 
creeping; if it emerges above the ground i t  is 60 cm to  1 n~ high, its diameter may 
attain some 30 cm, and its exterior is tomentose. The  leaves, 2 m long, are com- 
posed of 150 Lo 160 leaflets, 20 to  35 cm long, 3 to 1 1  mnl wide. The material 
cxamined was received from the  Department of  Forestry, Brisbane (courtesy of  
Mr tlorne and M r  Wilkes). 

lI./ocroscol~ic examitlalion. T h e  diameter of the  stem sample received was about 
I?.'CIII including the leaf bases, and only 5 cm without them. The  diameter o f  the 
pith was ;tbout2 cnl (a), the thickness of the  double vascular bundle ring 3 t o  4 mm 
(cd), thal of the cortex, about 10 mm (Photo 1 [ x  21) (e). In the picture, the dark 
spots both in the pith and in the cortex represent solitary vascular bundles (e). 
The number of bundles decreases towards the exterior of the cortex and the 
cortex passes almost imperceptibly into the leaf base layer where the dark spots 
inark the cross sections of the  vascular bundles running in the rachis. The  leaf 
bases are covered on the outside with yellowish brown tolnentose hairs. 

Microscopic examittal ion. T f le  piflr (Photo 6a . [x 1001) consists of thin-walled, 
more or less isodiametric parenchyma cells most of which have a diameter of 100 
to 120 11. Their section is a circular or  rounded polygonal. There are intercellular 
ducts between most pairs of neighbouring cells. The  interior is filled with starch. 
The dii~meter of the ~nucilage canals (Photo 8g [ x  1001) is 200 to 220 11; their 
interiors 'are lined with tiny ephithelial cells. Here and there, vascular bundles 
occur, the number of tracheids in them ranges from 30 to 50. 

This species is idenliljed by Johnson wi th  Mucrozutr~iu nriquc4ii b u t  i t  dimers so much il l  
i ~ s  anatomy as to justify separate discussion under this name. . .  - 

The  mucilage canals are generally arranged a t  the endings facing the pith of 
the xylem bundle ring or next to  the protoxylem and  transfusion cells, i.e. by and 
large in a circle parallel to the edge of the pith. 

Vasclrlar bundle ring. The cells of the pith gradually pass into the primary pith 
rays (Photos 2 [ x  303, 5 [ x  1001). Here the cells are  strongly elongate and  narrow. 
In the ray cells there is much starch; some are filled with calcium oxalate 
crystals. 

Xylem ririg. The  primary xylem ring is comparatively narrow, 50 to 60 tracheids 
wide. The  broader xylem bundles taper conically towards the pith. The  broader 
xylem bundles are divided up by uni- and biseriate pith rays into bundles I to 3 
tracheids wide (Photo 4 [ x  1001). In section, the tracheids are rectangular, penta- 
gonal or  polygonal, with corners rounded off; so  are  also the cell lumina (Photo 4). 
The cell walls are  6 to 7 /i thick. Among the tracheids there are a few thin-walled 
parenchyma cells whose size agrees with that  of the adjacent tracheids. On the 
other hand, the cells of the uni- and  biseriate rays are invariably larger (h). The 
radial dimension of the tracheids is 40 to 45 p ;  their width is about the same. 

Outward of the xylem bundleringthere are a hardly perceptible cambium and'a 
phloem bundle ring (Photo 2d). The  phloem bundles lie in the continuation of  the 

' xylem bundles; they largely consist of thin-walled ray cells and phloem paren- 
chyma cells (Photo 3 [ X  1001). 

Phloem fibres are sporadic and  scattered; this may be due to the subterranean 
4 .  . n-ature of  the stem. The size of the phloem fibres is 30 to  35 p ;  radially flattened 

... rectangular of shape, they are comparatively thin walled; their lumina are flattened 
ellipse$ soqetimes almost slit-like. The ray cells are also in the phloem portion 
much 16tger-than the adjacent xylem parenchyma cells (Photo 3d). 



The first phloem and xylem bundle rings a r e  embraced by the first abnormal ring. 
Between the  first phloem bundle ;ing and the second xylem bundle ring there are 
ren~arkably many transfusion cells (Photo 7 b  [ ~ 3 0 0 ] )  which, congregated in 
clusters, gradually pass into the  second xylem bundle ring. The transfusion cells 
are originally of the same size and shape as the  parenchyma cells (Photo 7b), all 
the difference being in the thickening of the  cell walls. The walls of the transfusion 
cells are as thick as those of the tracheids, their pitting is partly bordered. If, 

* however, these transfusion cells elongate and  turn into tracheids, they assume 
the simple pitting of the latter (Photo 13 [ x  3001). This structure and pitting 
indicate that  these transfusion cells derive from the parenchyma cells of the 
ground tissue. 

The first abnormal xylem ring is much thinner than the normal xylem ring; the 
first abnormal phloem ring is also much thinner than the normal phloem ring. 
Outside the first abnormal phloem ring a new layer of transfusion cells develops 
which passes into the second abnormal ring (Photo 5). The cortex (e) follows 
outside this second o r  third abnormal bundle ring. Its cells are of the same size 
and structure as the pith cells. ~ m o n ~  them there are mucilage canals of 280to 
300 ~t diameter (g) liner1 almnst ring fashion by thin-walled epithelial cells , 
(Photo 8). The vascular bundles of the cortex are  also apparent. 

The parenchyma cells of tlic cortcs graJu:~lly p:~ss inlo the Icaf bases \rhosc ' 
parenchyma cells are basic;~lly ol' thc salnc structure as thc grounrl tissuc cells 01' 
the pith or  cortex. Sincc the exterior ol' thc stcm is dcnscly covcred by thc Icaf 
bases. there is no well-delined pcridcrm on it. I n  thc cstcriinl port of thecc~rtcs.  
there are fairly numerous cortical bundles running p;~r;~llcl to the pcriphcry 
which form :I sort of webbing on thc surli~cc. 

Tlr1lge171ilrl sei . / io~r.  Thc pith rays arc very rarely uniscri;rtc. bcing mostly 2 10 S 
and even up to 10 cell layers wide (I'hotos 9 [ X  1001. I0 [ x  1001). The Ii~tter arc 
the primary pith rays which. iIS n rule. carry ~nucilnge canals and vascular hundlcs 
from the pith towards thc cort.e::. The lieigl~t ol'the ray cells varies from 80 to 100 11. 

: In this species the abundance of  transfusion cells is reninrkuble; these cells, 
locally forming minor or  ni;~jor clusters. gradually Icngthcn to assunlc the shi~pe 
of tracheids (Photos 5. 7. 13 [ x  3001). Their pitting is. siniilarly to that of the 
tracheids. bordered. Scal;~riform pitting is absent i n  both the tracheids and the 
transfusion cells. 

The  structure o r  the rays between the phloem and xylem bundles is alike. The 
walls of the parenchynia cells bear irregular patterns of smalleror largersimplt: pits. 
. Rodio l  seclion. The pith ray cells arc square or  upright; their width is 80 to 
100 11, their height 1 10 to 140 1 1  (Photo I l h). Their walls exhibit at most the 
simple pitting observed in the axial parenchyma cells. 

On the contact of pith ray cells and axial tracheids there are no conspicuous 
cross fields; there may be some .periodicity of the tracheid walls where they 

-contact the horizontal wi~lls of  the )ay cells; inasmuch as in these places there are 
no bordered pits in the tracheid wj~lls. 

Traclleitts. Their walls bear bordered pits only (Photos l l [ x  3001. 12 [ x  3001. 
14 [ x  6001). arranged in 2 to 4 rows. in the araucarioid pattern; the chambers are 
alveolarly compressed. the apertures linear or  slit-shaped, horizontal. Locally 
the apertures of two adjacent bordered pits may coalesce but this does nowhere 
result in scalariform thickening (Photo 12). In the phloem. fibres are cornpara- 
tively thin walled with rather wide luminn. 
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