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ASSOCIATED SOCIETIES FOR GROWING AUSTRALIAN PLANTS 

INDIGENOUS CYCAD, ZAMIAD AND PALM STUDY GROUP NO. 37 

Leader :  Len I?. Butt - Phone No. 07  - 8483515 

A s s t :  B r i a n  Runnegar  - Phone No. 07  - 2861164 

Dear  Members, 

C a r o l  A d r i a a s e n  o f  A t h e r t o n  h a s  k i n d l y  o f f e r e d  t o  o p e r a t e  a 

s e e d  bank f o r  o u r  s o c i e t y  and t o  commence s h e  r e q u i r e s  

d o n a t i o n s  o f  palm and  cycad seed .  

Seed w i l l  b e  i s s u e d  on  a q u a r t e r l y  b a s i s  c o n s i s t i n g  o f  

1 cycad/zamiad s p e c i e  a n d  2 palm s p e c i e s .  The number o f  s e e d  

o f  e a c h  s p e c i e s  depend on  what amount o f  s e e d  t h e  bank h o l d s  

and t h e  p o p u l a r i t y  o f  s p e c i e s .  

The a d d r e s s  is: 
C a r o l  A d r i a a s e n ,  

34 Weaver S t .  , 
ATHZRTON. 4883. 

Seed r e q u e s t s  s h o u l d  b e  s e n t  w i t h  a s e l f  a d d r e s s e d  enve lope  

and 3  x 39 c e n t  s tamps .  Most o r d e r s  w i l l  r e q u i r e  2  s tamps  and 

t h e  t h i r d  s tamp w i l l  b e  p u t  a s i d e  t o  r e i m b u r s e  owner f o r  p o s t a g e  

in e x c e s s  o f  $1.00. 

These  a r e  t h e  r u l e s  that  a p p l y  t o  t h e  SGAP Seed Bank. 

A l i s t  o f  s e e d  a v a i l a b l e  w i l l  b e  p u b l i s h e d  i n  f u t u r e  i s s u e s  o f  

t h i s  n e w s l e t t e r .  

CYCADS I N  CONTAINERS - by Len B u t t  
P a r t  2. 

Many of 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 ,  v e r a n d a h s ,  

a l o n g  t h e  f r o n t  o f  h o u s e s ,  o r  t o  add  b e a u t y  t o  p a t i o s  o r  

b a l c o n i e s  in  m u l t i - s t o r e y  u n i t s .  

In an e a r l i e r  a r t i c l e ,  1 ment ioned t h e  v e r y  symmet r i ca l  

c y c a s  w i t h  a s h o r t  b l a c k e n e d  t r u n k  and  b l u e  r e g e n e r a t e d  f r o n d s .  
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These were growing n e a r  Cardwel l ,  m d  a r e  p o s s i b l e  Cycas 

Kennedyana. These would make r e a l l y  f i r s t  r a t e  m a t e r i a l  f o r  

p a t i o  t u b  d e c o r a t i o n ,  i f  one can d i g  such  a cycad up. They 

a r e  roughly  about  1 . 2  met res  t a l l  and 1 . 5  met res  a c r o s s .  

The A u s t r a l i a n  gene ra  a r e  n o t  r e a l l y  su i t a . b l e  as actua, l  p l a n t s  

i n s i d e  t h e  home, w i t h  t h e  excep t ion  of Bowenia. 

The sh iny  p i n n u l e s  a r e  e a s i l y  c leaned  and do n o t  b r u i s e .  

The g e n e r a l  I f p l a s t i c  f e r n "  appearance i s  proba.bly v~ha t  gave 

Bowenia comnon names of  "Byf ie ld  f e r n "  and l t Z a m i a  f e r n n .  

The genus Cycas would seem t o  have a g r e a t e r  l andscape  

p o t e n t i a l  h e r e  i n  Queensland t h a n  i s  appa ren t  w i t h  o t h e r  genera  

of t h e  Cycadales .  I n t e r e s t  h a s  been renex-ed by t h e  l a t e s t  

p l a n t i n g s  around Br i sbane  b u i l d i n g s  and i n  t h e  Expo 88 complex. 

T h i s  genus i s  t r o p i c a l ,  and t h e  ner:er b l u e  f rond  forms a r e  

coming i n t o  prominence. A t  Marlborough, Chudleigh S t a t i o n  and 

Mt. S u r p r i s e  gemf i e ld s  a t  l e a s t  t h r e e  forms a r e  recorded.  The 

seed i s  q u i t e  v i a b l e  and germina tes  r e a d i l y .  On t h e  b l u e  f rond  

forms t h e  p l a n t  h a s  t h e  f r o s t e d  b l u e  appearance of  Cycas p ru inosa  

from Argyle  Gorge W.A. 

The head of Cycas can b e  savin o f f  about  halfmay do\vn t h e  caudex 

and t h i s  method of  c o l l e c t i o n  a l l o w s  t h e  remaining t r u n k  t o  

h e a l  and throw lower  o f f s e t s ,  o r  even a new head o r  two, so 

f u r t h e r  growth i s  n o t  h indered .  

I have found t h a t  t h e  savm heads  respond  w e l l  t o  c o n t a i n e r  

growing i f  a sandy g r a v e l  i s  used  and t h e  c u t  end i s  s e a l e d  

w i t h  a f u n g i c i d e  o r  w i t h  powdered s u l p h u r  dus t .  

20 Vic B u t l e r  S t .  , 
M t .  R o s k i l l ,  

AUCKLAND. N . Z .  

-I Dear Len, 

I thought  I ' d ;  d rop)you  a quick l i n e  t o  thank-you 

f o r  showing me around your  garden and your  in format ion  r e g a r d i n g  

s o u r c e s  o f  cycads  i n  Queensland.  I thoroughly  enjoyed my v i s i t ,  

t h e  h i g h l i g h t  of which w a s  s e e i n g  18 s p e c i e s  of cycads in  h a b i t a t .  
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I ' v e  p r e p a r e d  a map f o r  an upcoming a r t i c l e  i n  o u r  N . Z .  Palm 

and cycad magazine which  i s  a t t a c h e d .  The I n t e r n a t i o n a l  Palm 

S o c i e t y  c o n f e r e n c e  p l u s  e x c u r s i o n s  were g r e a t .  It was a good 

chance  t o  meet some of t h e  e x p e r t s  i n  th i s  f i e l d  and o f  c o u r s e  

s e e  s e v e r a l  s p e c i e s  of Q u e e n s l a n d  palms in h a b i t a t .  I t ' s  q u i t e  

a d i f f e r e n t  e x p e r i e n c e  t o  s e e i n g  them i n  p r i v a t e  c o l l e c t i o n s  

o r  p u b l i c  g a r d e n s ,  no  m a t t e r  how w e l l  gram t h e y  may be .  

I b r o u g h t  back  q u i t e  a c o l l e c t i o n  of cycads  p l u s  a few palms 

purchased  f rom n u r s e r i e s  and  t h e y  a r e  nolt: i n  q u a r a n t i n e  a f t e r  

h a v i n g  b e e n  b a r e - r o o t e d  a n d  i n s p e c t e d  by o u r  M i n i s t r y  of 

A g r i c u l t u r e  and F i s h e r i e s  s taff .  The n u r s e r i e s  I v i s i t e d  

i n c l u d e d  t h o s e  o f  S t s n  Walkley , C u r t  B u t t  e r f  i e l d ,  Dave B r y a n t ,  

Sue Halcombe and P e t e r  ?a1 ( c a p e  O z s i s ) ,  Rosebud G ~ r d e n s  

( ~ u r a n d s ) .  I a l s o  v i s i t e d  Mar ie  Walford-Higgins p r o p e r t y  i n  

J u l a t t  en ~ h o  had  a s p e c t a c u l a r  palm c o l l e c t  i o n .  

I in  B r i s b a n e  f o r  s e v e r a l  d a y s  b e f o r e  and a f t e r  h e a d i n g  

n o r t h  and  v i s i t e d  M t .  Cootha g a r d e n s  5 o r  6 t i m e s ,  t a k i n g  

numerous pho tographs .  The a n t h i r i u m  c o l l e c t i o n  in t h e  t r o p i c a l  

house  w a s  o f  p a r t i c u l a r  i n t e r e s t  as vtel l  as t h e  palms of  c o u r s e ,  

and t h e  " f o s s i l  garden" ,  with s p e c i e s  o f  a n c i e n t  gymnos2erms. 

Kind r e g a r d s ,  

Bryan Laughland. 
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5 
/Iloc~ro:otrrir~ / ~ r ~ ~ ~ l i - g ~ ~ i l i e / t ~ l i  W .  Hill et F. M uell. (1 859) 

Lc:~l' hypostomatic. Highly elongate, the epidermal cells ol' the ~r/~~)er.sut$ace are 
;rrr;~~~gccl p;~rallel to the leaflet axis, eilher end to end or interwedged with long 
oblique walls. The length of  the cells is 300 to 400 11; their width is ils little as 15 to 
?O 1 1 .  'rhcir wiills arc 3 to 4 11  thick. their lunlinn itre very narrow in consequence, 
sometirnrs almost slit-like. The walls of the thinner-walled cells measure 2 to 3 p. 
There are a few twin epidermalcells: two cellsalike i n  size and shape separated by 
;I trirnsvel-se wall. The walls are unpitted. 

On the rr~~~lersrr~/uce of the leaflet, 25 to 30 stomata per sq. mm are arranged in 
narrower or broader bands including 4 to 6 parallel rows of stomata. The width 
ol'the interbands is 200 to.250 11, that of the bands is 600 to 800 11. The stomata are 
surrounded by 4 to 6 accessory cells and 2 polar cells. The size including these cells 
of the gaseous-interchange apparatus is 90 to 1 I0 11 by 65 to 70 11. The length of the 
guard cells is 35 to 40 p, the width of  one is 12 to 15p. The walls facing the stoma- 
ta[ pit of the accessory cells are much thicker (3 to 4 11) than their lateral walls 
( I  11) .  The size of' the aperture of  the stornatal pit is 50 to 52 11 by 17 to 20 11. The 
pit is sometimes constituted by three accessory cells only, one on one side only and 
two smaller ones on the other. The polar cells are always shorter than the other 
accessory cells which are about 50 )c long and 30 to 40 11 wide. The slit between the 
two guard cells is as long as the diameter of the pit aperture. The thickened walls 
of the guard cells measure 3 to 4 ~ i .  

It is an interesting feature of this species that one of the accessory cells is sub- 
stantially elongate tapering, hereby impressing a peculiar design upon the envi- 
ronment of the stoma. 

Among the guard cells there occur both thick- and thin-walled epidermal cells; 
the latter contain chloroplastids. . 
- - . - - - - - - - 

Macrozamia seclrnrla C. Moore (1884) 

Leaf hypostomatic. On the uppersurface of the leaflet, the epidermal cells are elon- 
gate parallel to the leaflet axis, placed end to end with oblique or transverse with 
tapering ends, or interwedged. Their length is varied, generally 100 to 200 p ;  their 
width is 12 to 15 p. There are thick-walled (3 to 4.5 p) and thin-walled (2 to 3 p) 
epidermal cells. The thick walls are perfectly smooth; the thin walls bear simple 
pits; the thin-willled cells occasionally contain chloroplastids. Above the veins, 
the cells are somewhat more elongated and narrower but agree in structure per- 
fectly with the other epidermal cells. 

On the undersurface of the leaflet, the stomata are arranged in longitudinal 
bands of 300 to 450 {I width separated by interbands 250 to 300 p wide. Shape, 
size and arrangement of the epidermal cells in the interbands perfectly agree with I those on the upper surface. Solitary rows of stomata also occur, but most bands 

+ 

include 4 to 6 rows. Oblique parasticha are scarce, there are 35 to 40 stomata 
per sq. mm. 

The length of the gaseous-interchange apparatus is, together with the elongate 
polar cells, about 120 to 130 11. The length of the polar cells is 60 to 90 p, their 
width, 14 to 15 11. The length of the guard cells is 50 to 55 11, the width of one is 
18 to 20 p;  the aperture of the stornatal pit is about I5 to  20 p wide by 30 to 40 p 
long, its length is about thesame as that of the slit between the guard cells. The pit 
is constituted besides the two polar cells by 4 to 5 accessory cells overarching the ' 

guard cells whose walls facing the aperture are substantially thickened (to about 
6 14). The width of one accessory- cell is 18 to  20 p. I 

The epidermal cells around the stomata are generally much shorter and slightly 
broader than those on the upper surface. The distribution of the thick- and thin- i 
walled cells, however, is more or less the same as on the upper surface. Here, also 
the thin-walled cells contain chloroplastids. The lateral and peripheral walls of the 
accessory cells are as thin and pitted as those of the thin-walled cells and markedly 
differ from the thick-walled epidermal cells. 
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Leaf hypos(om:l[ic. 011 r l ~ c  r t l ~ l ~ c r s r r ~ f i t t . L ~ ~ ~ I ' ~ l ~ c  Ic:~llct. tllc cliiilcrm;~l cells arc arrulip- 
cJ parallel the leililut asis, hut t l r ~  tlclinitc longitudinal r0n.s can hc distinguish- 
cd, Sa111c join t~nnsvcrsc: i ~ t l ~ c r s  ohliiltlc walls. Otic I'rcqucntly sccs sm;illcr cpi- 
rlcrnr;ll cells alnilwirhccl h c l ~ ~ c ~ ~  i\\'r> f;llngcl- oncs. Tllc tc~.~iiinal w:~lls ol' the cclls 
placed end tt> cntl ilrc l~fluri sinutrus o r  oblicllicly t~.unca!cd. Twin cpidc~.mnt cell5 
occur where two CCIIS 01'  tq11:11 height ;uld shirpc arc hcpar;itctl by :I rr;tusvur+sc woll. 
Tlic Icnplh ol'rElc colls is 100 10 200 1 1 :  !!icild width is I5 111 20 It. Tlrin- und thick- 
walled cclls are i n ~ o r l i ~ i ~ c ~ c t l  t i> Ibm~ rr mosaic-like pi~Itcrn. l'hc thick wnlls meas- 
ure 3 11: (hey arc ol' u n i h r m  thickness and trllnlly unpittccl. TIic lulnina exactly 
Follow thc outlincs nT tllr L'cII. H;rving~\\~:~lls ol' I to 2 11 thickncss. tlic thin-walled 
cells cttntain chloroplnstitls. l'hc !!iin- illid (hick-\\.allccl CCIIS sliplitly dill'cr in col- 
nu). ( P h t ~ t t ~ s  1. 21. 
On ~ l i c  rrrlt/r.lalrr:/irrr <)I' tltc I~ul l t l .  Llic stomata arc arr;rngcd in nirl.rower or  

broader bands i11cluding4 10 10 p;~r:illcl rows ol'stomnta. Thc ividtli of the bands 
r;Inges Irom 300 In ROO ~ r ;  ~ h c  widllr of lhe  interbunrls between them is 200 to 300ir. 
Shape and s i te  of the cpirlcrmel cclls i n  tlic interbands and the relation of the two 
kinds o f  cell ti1 c;ich cltller is nluch thes:~mc us on the l~ppersurl'ircc; their length is 
60 to  200 11. In the bands. there arc 30 to 35 slo111uti1 per sq. nrm. Shape, size and 
structure of the epidermal cells adjykcnl 10 the stomnt;~ :\nd their :tccessory cells 
are as on the upper surTircc. Tlic upical portiolrs of tlie accessory cells constirtttc 

;I' readily visiblc crater i~round the 
stonin. The length oT the gaseous- 
intcrch;lngc apparatus is 100 to 
120 I(; its width is 80 to 90 11. Thc 
length of  the guard cells is 30 lo  
35 11: thc width ol' one is 15 to 16 ir. 
Thc numbcr oT the accessory cells 
is gcncr;rlly 5 to 6 ;  they are ol' 
:tboul thc some sizc iind approxi- 
rii:~tcly triangolur. The heigh! of the 
triangles is about 50 11: the width of 
thcir busc is GO 11;  Ihe width of 
thcir truticute cnd rtrci~~g the stomn- 
tal pit is about 10 11. The walls 
facing lhc pi1 O T  thc accessory 
cclls is strongly thickened (4 to 
4.5 1 1 ) .  whereas their lateral walls 



Leaf 1iypostom;itic. 7'hc III)/~OI. s r ~ ~ : l i ~ c ~ ~  01' t!lc Icuflct. thc cp idcrmi~ l  cells ore arrang- 
crl in  more o r  less longitudinal. niostly uniscriatc IWVS. The cclls arc slightly elon- 
gntc; most o f  thcm subtcnd an aople n f 4 5 "  w i th  thc leallct asis: l i ~ r  some ol ' t l iem 
this angle is but 20-30": yet others arc perpendicul i~r to  the axis. The epidermi~l  
cells arc nrrangetl in  ciitTcrcnt pnttcrns :tbove Ihc vcins and between them. Their 
shape is triangulur. qu:~dr:~ngt~l;~r. trt~pezoidal. rhomboidal. ctc. Most o f  them. 
liowevcr. ;Ire isoscelcs triangles o r  similar forms. Their  Icngtli is 30 to  35 11. their 
width 15 t(i 20 11. Therc are thick- i ~ n d  thin-walled epidermal cells (o f  7 to 10 11 
and  I to  2 11 diameter. respectively). The  ro r~ i i e r  are o f  uni form thickness and very 
seldoni pit ted; the thin-walled cells communicate through simple pits and contikin 
cliloroplostids (Photos 1. 2). Thcir  length is variable. 120 to I30 11, their width 
22 to  25 11. hut thcy can bc somewh:~t larger and smaller. too. 

O n  the I I I ~~ /~ I~ .~ I I I~~ ' J  o f  the leaflet thc stomata number 20 to 25 per sq. nlm; they 
are grouped in  bands. 300 to 600 11 wide. separated by interbands o f  about the same 
width. Size. shape, arrangement and quali ty o f  the epidermal cells in  the inter- 
bnnds perfectly agree w i th  t!iose on thc upper surfllce so that a distinction is hardly 
possible. I t  c o i ~ l d  be mentioned as a slight difference that on the undersurk~ce there 
are more cells subtending angles o f  45-60" w i th  the leaflet axis. 

The stomrltu wi th the accessory cells are quite distinct from the adjacent epi- 
dermal cells. Shape and arrangement o r  the epidermal cells among the ston~ata and 
the relation o f  the thin- :~nd thick-walled cells to  each other substanti:~lly agree 
wi th those on the u p p e r s t ~ r ~ t c e o f t h e  leuf.They numbcr 6 accessory cells as a rule; 
they are generally rhomboidal in  shape. The wnlls facing the stomotal p i t  o f  the 
:\ccessory cells are 3 to 4 11 thick; that o f  their laleral walls hardly attains I 11. 011 
the bot tom o f  the pi t  there are the two guard cells; the length o f  the slit between 
them (21'.to 35 11) slightly exceeds the diameter o f  the pit. The thick walls o f t h e  
g u i ~ r d  cel \ s are about 4 11 in diameter; p i t  depth hardly attains 4 11. The walls o f t he  
accessory cells are finely tuberculate (Photos 3. 4). The size including the accessory 
cells o f  the gaseous-interchange apparatils is 80 to  90 11 by 25 to 30 11; the length 
o f  the guard cells is 45 to 50 11. the width o f  one is 17 to 18 11. 

Lear hypostomatic. On  the IIIJII~I. sl11jirc.e o f  the le:~flet. some s~na l l  scattered cavi- 
ties are suggestive o f  rudi~nentary stomitta. as the arrangement o f  the thin-walled 
cpidermnl cells around the111 is similar to the arrangement o f  the accessory cells 



around the stom;\[;\: their \vnlls also cont;\in chloropl;~s~itlh. 'I'hc c l ~ i d c r n ~ ; ~ l  ~'cllh 
;\re of  varied sllupe ;\nil gcncl.ally form p;\r;\llcl ro\\s. 'l'hcsc ro\\s ;ire in Inoht c;\scs 
~lniseriate but somclimcs ~ h s r c  occur t\vo cell5 6ilc h!. siilc \vithin 1I1c s;111ic I.()\\. 

Shapes include triinsvcrsc oblongs. triangles or  ~,tlicr I I ~ > ~ ~ ~ ( > I I S .  sc>n1c t f l l ~ r  cclls 
;,re slightly elongalc in thc ilircctic1n 01' the Icallct a\ih. 'l'hc Iciigth i ~ l '  lhc cells i h  

SO to !GO 11. tlieir \ v i i l ~ l i  IS to 2 0  1 1 :  llic \ v i ~ l ~ l i  \)l'llic r t ~ s  ~ ; I I I ~ C ~  l ' r o~~ i  20 10 I40 / I .  

There are thick- ; \ni l  thin-\\;~llcil cpirlcr~nal ccllh. I.oc;~lly ;IS ~liucli ;15 X lo I0 / I  

thick ;ind loyereil. (hc  hick walls csllihil no pitling; llic \\*iil~li oI'11ic lunicn ilcpcn~ls 
on w;\ll tliicklicss. Sc;~ttc~.cd ;llnong the thick-\\.;~llcil cell5 ~llerc ;\re ~ l l c  tlii~l-\\t;~llcil 
ones. most o f  which co i i to i~~  cliloropl;~s~ids: their \\;ails 3 to 3 1 1   hick. hear 
in;\ny tilly simple piis. Thc thin- ant1 ~hick-\v;~llcJ cell5 ;\re il-rcgul;~rly tlistri- 
buted but in nos1 cascs 2 111 4. oftcn 6 lhin-\vallctl cclls ;\nil ;IS Iii;lny ~liick-\v:~llcil 
cells are in contact with e ;~ch olhc~.. The s l r ~ ~ c t l ~ l . c  nf ~ h c  upper cpiilcrmis is prc;\tly 
suggestive oT l,~~pi(lo:onrio lrc~l~c'i. 





.D/s~'/ B J T ~ O ~ /  015 /C/v ,dq c y ~ , q ~ ~  
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Cycads could hnvc sprei~tl more or  less evenly on both sides on the Equator, and 
[his distribution should have remained, at  least in general outlines, also after the 
separation. S o n ~ e  Cycads o ~ ~ p h t  to OCCUF on the easr const of Brazil, as well as in 
Ghana and Nigeria. On the other liand,.on the west coast of North Africa, in the 
rcgion wltich w:w supposedly in direct conneetion with Central America, at  1e;rst 
sowe Cycads should havc remained, ns Cycads s~ i l l  thrive in many places in Ccn- 
~r f i l  America. I t  should be further noted tha t  not a sirlgle Et~cepl~al~~rros species 
occurs either in Central or  in South America; conversely, not a single Zotnio. 
Ce,(~toz~/t l i i ( / ,  flioot~ 01. Mirl.oc):cas species is found in Africa. The present spread of  
Cycads in Africa and South America thus contradict the theory of continental drift. 

In Central America (Mexico and Cuba). Cerutozamiu is represented with 2 .  
Diootl with 3 species; there occurs also monolypic Microcycas; the latter three 
genera seem to be dying out  while Zomia still boasts 26 species. 

The main range of the genus Cycns is southern Asia and the South Asian Archi- 
pelago from Madagascar to the Fiji Islands. In Madagascar and the neighbouring 
is1;rnds thcre is the only genus Cycos; none of the Etrcephalartos species of the 
African cori~incnt are encountered there. Although on the African continent there 
;\re specitliens of Cycos near Moqitrnbique bay, these were imported in historical 
times. On the other hand, the  southern part of Madagascar, Ceylon, South-East 
India, the Malay Peninsula, Vietnam, Japan,  Taiwan, Java, the northern and east- 
ern coastline of Australia, Celebes, New Guinea and the Fiji Islands bear only 
the genus Cycos: these scattered sites may once upon a time have been portions of 
it vast Gondwarla continent. 

It was probably after the development of the Australian continent and the break- 
up o r  Gondwnna that the Maurozamia species spread in the eastern and mainly 
in the western coastal region of Australia. In the north-eastern corner of Australia 
there thrives also monotypical Bon0e,~ia. 

In the geographical spread of the Cycads, the most remarkable fact is that each 
o r  the 4 great genera occupies an almost cornplerely isolated area, mixing only in 
the easternmost and westernmost narrow coastal regions of Australia. 

Map  showing the geographical distribution of the living Cycads. (After Schuster') 




