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a c e  more the newsletter i s  a l i t t l e  l a t e  t h i s  timebut I have beenfon two 

weeks break in  Coffs Harbour and Sydneyo Information from any m s -  e r  -s,eerns $ 4. 
t o  have dr ied up t h i s  year so f a r ,  so how about a few l e t t e r s  in  -the mai$+ 

please. Only wish we had meetings and a closer contact ,  which would save me . 
scraping the bottom of the  barrel. Sometimes t h i s  e f f o r t  i s  by courtesy of 

Udo Kunzel of Germany and a s  most of i t  i s  botanical i t  may not be for  the 

lay-person, but a s  no one comes to  the party,  we must use what we can. 

The lepidozamia so well' described i s  L hopei and I have found i t  many times 

while brousing through Northern gueensland. 

---- Macrozamia~communis a s  desc r ibed  by-Dr.-LaAa-Y Johnson 1 9 5 ~ 9 . 0 ~ M a c r o z a m i a ~  

fawcet t i i  C. Moore a N.S.W. species often described i n  habi ta t  by Po Kennedyo 

Macrozamia macdonnelli (F. Mueller). A real ly  choice one commonly in  the 

Macdonnell Ranges. Very slow in cul t ivat ion growth, l a rger  seed than most, 

believed to  be r e l i c t  and r e l a t i ve  to He r i e d l i i  (W.A.) 



111 his monogruph on the C : \ . c . c / l / ( r ~ . c ~ t r c , .  ScIiuh~c~. c:~llh l h i h  sl~ccics . \ / c ~ c ~ ~ ~ r ~ : c l l l r i ~ l  

r / e ~ r i s o ~ ~ i i  vnr. /ro/)ei (tlill) Schuster. \vliilc JoIin:o~l (1959) il l  I i ih  \\orb 17lac.c.s i l  

an illdependent illto [he gcnus I.c~/)i(/o:r~~rri~/ c~~;~hl i s I ic .~ l  by l<cgcl ill 

1876. 
The Lel~it/~,Irlnli(I genus has t\vo kno\vn spccieh: l.i,/ri~/o:l~~rritr /rojuai occul.rilig i l l  

:I iiarro\v area in the 1iorth-cnstcrli corner ol' Austr:~lia ;lnrl I.i~pitlr~:i~~~ritr j~c./.r!ll: 
skyall(/ in a narrow strip on the East Australian cix~st (scc Ada17 o11 I1:lge I S). 
The author obtained (courtesy ol' Mr Joli~ison) I'ro~ii the I3ot:11lic;ll (i;~rtlcns 01' 

Brisbane a dried-out stem sample 01' i\l(~c~i~r~:r~~rrii~ Iro/r~li. ; ~ b o ~ ~ t  30 ell1 lo~lg  nil 
12 cm in diameter. The surl\lce ol' thc slcm lackcil ~ l i c  1r;lcc.s 01' Ic;~l' scilrs: i l  \\.:I> 

yellowish brown and uniformly smcloth. 
The stem of the Lel)i(/oz~nr~ic/ may reach ;I height 01' 20  m; (111 its peak the Icavcs. 

2 to 3 m long, form a leaf tuft. A Icnf consists 01: I60 1 0  300 1>;1irs 01' Ic:~llcls. 'l'hc 
feniale strobile may be up to 60 em long \vith :I di:lmctc:- 01'20 to 25 em. 

Macroscopic esrn~iitlu/ion. From the dried-out stem n t h i n  disk \vas cut. Its 
surface was cleaned alter softening in wutcr. Photo I [nil[. size] sho\vs this surli~cc. 

In cross section, the polyxylic s t r i ~ c t ~ ~ r c  01' the stcni is ; ~ p ~ > ; ~ r e ~ i t .  .I'Iie rli:1111~1cr 
of the broad dark pith is 6.5 cm (a). In thc grouncl tissue of 11ic pith. ~>rol>cr ~ I I I J  
conimon vascular bundles and mucilage c:~nals (dark spots in I'hoto I ) ; ~ r c  scat- 
tered. Outside the pith there is the first. so-callccl normnl v;~scular bu~icllc rills 
(c. d); its xylem portion is 7 mm. its plilocni portio~l 3 Iiim thick. I'hc lirst nb- 
normal xylem ring is somewhat thinner (4 nim): the phlocm ring is b:~rcly 2.5 mm 
thick. These data agrec with the statements of Worstlcll ni:~tlc i ~ l ~ o u t  70 yeales ;\go. 
The double vasci~lar bundle ring is surrounded by n t l i i ~ i  cortex (c). and ;tpcritlcrm 
(d) hardly I to 2 nim thick. 

Microscol~ic esn~ni~~tr / io t i .  C1.o.s~ .sc~c/ioi~. Tlrc~ pi/h largcl y consists of more or 
less isodiametric. thin-walled. loose parcncliymn cclls (I'hoto 5 [ x  1001) whose 
interior contains remarkably large (35 to 40 I ( ) ,  somewhat eccentric starch granules. 
Senii-composite starch is frequent among them. The walls ol' the p:~rcnchyma 
cells are very thin, even si~iiple pitting is very rare in  them. Amclng the thin-wnllcd 
ground tissue cells thicker-walled idioblnsts :Ire nrrangetl in placcs (I'lioto 0 
( x 3001). The vascular bundles of the pith are meandering to and fro and a regular 
cross-sectional picture can but seldom be made (Photo 2 [x7]) .  In them, the 
+ylem consists of 35 to 40 tracheids; the phloe~n portion is subordinate and incon- 
spicuous. A few parenchynia cells are filled with calcium oxalatc crystal'druses; 
sometimes there are even two druses in one cell. The ~iiucilagc canals usually 
occur close to the bundles (Photo 5). On the edge of the pith, at the ends facing 
the pith of the vascular bundles, no transfusion cells have been observed although 
such ceils were described by LVorsdell. There are at niost a few thick-walled 
i~lic~blasts ;11 ihc endings of the xyle~ii bundles. The diameter of the mucilage 
cannls of the pith is 180 to 190 11. Their inner walls are lined with epithelial cells 
(I'hoto 5). 

. . I Ire iwsci~l~rr. bl~r~tlle ring is divided into collateral vascular bundles by the primary 
rays issuing I'rom the pith (Photo 1). The xylem portions of the broader vascular 
bundles conically taper toward the pith. The primary rays, 3 to 6 cells wide, 
i~icludc the common vascular bundles 01' the pith and usually also the mucilage 
ca11;lls (Photo 7 [ x  501). In the prinlary rays, the ray cells are elongate ellipses or 
~.cctangles; their radial dinlension is 370 to 400 11, their maximum width 70 p. 
I'lic cells of the uniseriate rays are much shorter radially (50 to 100 11) ;  their 
width is about the same. The walls are exceedi~lgly thin, without any noticeable 
piiiing (Photo 4 [ x  1001). Sonie cells are filled with calcium oxalate crystal druses. 
Some pith rays include thick-walled sclerenchyrna cells looking like septnte 
librcs (l'lioto 7). 

A'yke111 bunrlles. In the xylem, most tracheids-are radially oriented; their walls 
;Ire uniformly thick (7 to 8 p), their radial dinlension is 50 to 60 1 1 ,  their width 
about the same o r  somewhat greater. The lu~nina are invariably rounded (Photo 4). 
ci~.culnr or elliptical, while the external outline is rounded polygonal. In  the 
ra~li;ll walls, bordered pits are readily visible but on the tangential side p i ~ s  are 
very rare. Anlong the tracheids, a I'ew thin-walled wood pnrcnchynin cells arc 
occ;~sionally found. 



C'crnr/!iu~~~. The xylem is in places flanked on its outer side by :i ciunbium 3 or 4 
ccll layers thick (Photo 4). The cariibial cclls are smoofh and thin walled. 

I'lrlort~r hr~tl(lles. Similarly to the xylem the phloem is dissected by primary alld 
sccolld:~ry pith rays (Photo 4). The structure ofthe pith ray cells is as in the xylcm. 
Thc phlocm consists for the most part of thick-wallcd libres(1'hoto 411) whose 
lu~nina are narrow and invariably circular or elliptical. The layering of their 
\rl;~lls is sometimes apparent. Among them a few thin-walled parenchyma cells are 
;~rr;~ngcd (Photo 412). Very rarely, especially in the external part of the phloem, 
thc holcs of sieve tubes could be established (Photo 3 [ x  301). 

-l'he normal xylem and phloem ring is surrounded by a second, so-called 
abnorm;~l xyleni and phloem ring (cd-cd), which agree in structure with the 
lirs1 ollcs although they are somewhat narrower (Photo 1). 

C'ot./r.v. The cortex consists of ground tissue cells of the same structure as the 
pith. The solitary vascular bundles and the mucilage canals are also of the same 
str~1c1~11.c illid arrangement as those in the pith. 

On the outer side of the cortex there is a rather broad layer of sclcrenchynia 
cells (Photo 6). These are strictly speaking thick-walled idioblasts, loosely packed 
in some places and close packed in others. Locally they look like thick-walletl 
twin fibres. In cross section, they are of two kinds: the one is thin walled, the 
other quite thick walled. The latter seem to be typical stone cells (Photo 6). It is 
this sclerenchy~ila layer which gives strength to the wood. The other cells of the 
cortex are thin walled and unpitted. 

The periderm. The perider~n cells are rectangular, suberized and close packed, 
as a rule in radial rows (Photo If). 

Tungentiul section. The primary pith rays are multiseriate, 15 to 20 cell layers 
wide; the secondary pith rays arc generally uni- to triseriate (Photo 7). The height 
of the ray cells ranges from 70 to 150 p, their width from 50 to 60 p. Their walls 
are very thin and smooth. In some pith rays, especially in the sites of corner cells. 
thick-walled sclerenchyma cells occur, easily recognized by their simple pitting 
(Photo 713). In the tangential walls of the trncheids, bordered pits are very rare. 
In the broader rays, mucilage canals and vascular bundles coming from the pith 
are seen (Photo 7/1,2). Among the thin-walled ray cells, thick-walled sclerenchyma 
fibres are rather frequent (Photo 7/3), which to all probability also pass from the 
pith into the cortex. All this is readily visible in Photo 7. 

Radial section. Pith rays. Most pith ray cells are upright or  square (Photo I I 
I [ x  3001). Their height is 80 to 120 11, their width 60 to 70 p. Their walls are smooth 

and thin. Definite cross fields are but rarely observed. Between the tracheids and 
the ray cells there is sonletimes what looks alnlost like scalariform perforation. 
The ladder steps form in places ininor or major groups (Photo 10 [ x  3001); 
in other cases the ladder covers the whole length of the tracheid (Photos 8 . 
[ x  3001, 9 [ x  3001). The pits occurring in some cross fields number 10 to 12; 
they are generally arranged in 2 or 3 longitudinal rows (Photo 11). Longitudinal 
parenchyma cells often adhere to  the ray cells. Their height is 220 to  250 p, their 
width 22 to 24 p. In  some broad rays, there occur some thick-walled ray cells 
among the thin-walled ones, in conformity with what we have seen in the tangen- 
tial section. 

7iacheid.s. Thl: most c!laracteristic property of the wood is the typical arau- 
carioid pitting and scalaril'crrn pel foration (Photos 8-12). In the broader tracheids 
the bordered pits are alveolarly arranged in 3 or 4 rows. Their apertures are 
linear, included. In other tracheids-sometimes in direct contact with the former- 
scalariform perforation and thickening are very frequent; to all probability, it only 
develops on the sides in contact with the pith rays. This is proved by the fact that 
in the opposite wall of the same tracheid, bordered pits are arranged in the arau- 
carioid pattern (Photos 8, 12 [x600]). Scalariform perforation or thickening 
lnostly develops along the tracheids. In this respect there is a similarity -strange 
as it may sound-to the scalariform perforations of palms. No modern pitting 
has been observed. Such scalariform perforation has not been established up to 
now except in Cycas media. Scalariform thickening is not to be confused with 
spiral thickening. The helical ridges are of the same thickness in their whole 



11 ilccurs ()111y i n  Lhc 11:1rro\v south-castern const;~l strip 01' Australia. Its i s  
oI'~cn creeping. subtcr~~ancoi~s. sonic~i~iics rising 10 a Iicigh~ 01' I to 2 111; in tlic 
lallcr case its cli;lmcrcr is 30  lo 00 em. l'he Ic;~vcs arc 70 to 200 cm lollg. 
csaminetl ~iiatcrial was rcccivcrl I'rilm Mr Wilkcs in Urisb;lnc. l'llc stclii saliiplc 
~ ~ ~ b ; ~ b l y  origin;~lcs 1'1.0111 tI1c ; I ~ I ~ c ; I I  1.cgitrl1 ~ C C ; I I I S C  [lie xylem rings arc not corn- 
~ ~ l c t c  yet :~nd the e~)Il;~tcr;~I bl111d lcs ;ire 100seIy ;~rr;~npcd. 

~lltlc'l.o.~c'o/~i(. o.verrii i~~c~/io~~. ' I'Iic stc~ii S;I 111 pie is 0 1' ;I d i;l ~iietcr 01' ;I b0 X ~111. 
I'itli diameter is about 2.5 em; tlic xylem is 4 to 5 Inm thick. Ilic plilocm somewhat 
Icss: ~ l i c  Il~ickncss 01' the cortical portion is about 2.5 em (I'lioto I [not. size]). 

.\~ic.r-o.vc.&)ic. c1.vtr~r~i~rer/io~r. Ilvcn unrlc~. ;I wcok m:~gnilic:~tion it is apparent 
lliat lhc slcm consists 01' ;I \vcll-Jcvclopccl pith. a narrow sylclii ; ~ n t l  phloem 
1:lyc.r and  ;I rather broad col-tic;~l portion (I'liotos 2 [ x  301. 3 [ x  15)). 

l 'hc p:lrcnchymu cells 01' t l ~c  pill1 arc rcm;lrkably thin \v;lllcd, isodiamctric, 
unpitlctl. Among the 1x11-cncliyma cclls ~licrc arc spor;~rlic mucilage c;111;1ls con- 
laining a ycllo\v milk-like subst;~ncc; Ilicir dinnictcr is aboul IXO to 200 11 (I'lioto 7 
[ x  1001); their walls ;\re lined with pnrcnchymatous cl~itlicli:~l cells. They are 
sca~tc~.cd. but S O I I I ~  01' them constitute a sort of ring immedi;ltely inside the 
vascular bundlc ring os a ri~Ic nc;~r the primary pit11 rays (photo 411 [ x  100]). 
~ f h c  wide pith rays entcr grndi~ally between thc collatcr;ll bundles. to melt out- 
wards into (lie parcncliymn cclls 01' tlic cortex (I'lioto 5 [ x  1001). 
Lcal'liypostomatic. On the 1rl)yer surjuce of the leaflet, the epider~nal cells are gerl- 
crally elongate rectangles, trapezoids or  lozenges, at most four to live times as long 
;IS \vide. The lateral walls and sonletinies even the ter~iiinal walls are slightly sin- 
uouh. Their i~sual size range is 30 to 90 11 by 15 to 3011. Mostly arranged in longi- 
ludinal rows, the cclls meet end to end with transverse or  oblique end walls. There 
are thick-walled (4 to 5 11) and thinner-walled (2 to 3 11) epidermal cells; the thick- 
er \Y; I I I s  are of layered structure. The two kinds of cell are arranged mosaic-like, 
with tlic convexily oftlie one snugly fitting into the concavity of the next. Tlie thin- 
ner \valls bcar a pattern of very fine and more or  less parallel cuticular lamellae, 
huggcstivc to a certain exte.nt of the epidermis of Stangerill. The thin-walled epi- 
clermal cells con~municate through simple pits. 

I!!!rlers~ujirc.r. 60 io  65 stomata per sq. lnln are grouped in narrower'or wider 
bands. e;lcIi including 6 to 8 row:, of stoinata. Tlie width of the bands is 400 to 
500 1 1 ;  that of the interbunds separating them is 200 to 250 p. Shape, arrangelnent 
ancl ~iiutual relation of  the epidermal cells are more or  less the same in the inter- 
hunds as on the upper surface. There is a slight difference in that both the thick- and 
lliin-~allcd epiclern~al cells are generally solnewhat longer in the interbands. On 
l l ~ u  o ~ h e r  Iiand, the thin- and thick-walled epidermal cells surrounding the sto- 
n ~ ; ~ t ; \  i11.c more isodiametric, squat rectangular or polygonal.The stoniataaregen- 
c~.ally over;irchcd by 6 to 8 accessory cells which form a conical crater-like mound 
-,lightly rising abovc the epidermal surfrice. The length of the guard cells is 35 to 
40 11; their width is I8 to 20 p. The walls Licing the stomata1 pit of the accessory 
cclls arc 3 to 4 11 thick; their lateral walls hardly attain 1.5 /(.The exterior surfaces 
01' tlic iIcCCssory cells are fncly tuberculnte. Pit depth is 7 to 8 11. The slit between 
the gu;~rJ  cclls is longer than the outside diameter of the pit. The sto~natal struc- 
ture ol' Altrc~ro:ur?~ia con~tr~ul~ is  perfectly agrees with that of the other Macrozat?~ia 
hpccic>; i~ consequently represents a charactcristic Mucrozcr~~riu type. 

' 



Tllc .xylem bundlcs ~11.c divided 1117 by sccorlila~~y a~icl I C I . I ~ ; I ~ > .  u ~ r i -  01. hi.\cl.i;~~c 
pith mys. I n  scction. most tr;~chcids ;~rc  rouniicrl polygon5 \r i l l 1  :I I'c\v ~l~i~i-\v;~llccl 
parcnchymo cclls scattcl.cd among them (l'lioto h ( x 1001). 
A4urroznrniu / u ~ o c e r ~ i i  C. Moore (1 884) 

Leaf hypostomatic. On the upper surface of the leaflet, the cells are arranged par- 
allel to the leafet axis, joined end to end by oblique, transverse, rounded or taper- 
ing end walls or interwedged halfway between the two adjacent cells. Above the 
veins, the cpidcrm:~l cells are somewhat longer and narrower but do not diff'er in 
structure from the other cells. Cells length is varied, 50 to  300 p ;  width is 18 to 22 p. 

There are thick-walled (3 to 3.5 p )  and thin-walled (1.5 to 2 p)  epidermal cells. 
The thick walls are uniformly smooth, unpitted; the thin walls bear tiny'simple 
pits. CL;nt;lining chloroplastids, the thin-walled cells are soniewhat wider, up to 
24 P .  

On ibe  111rr1c1-surji/ce ofthe leaflct, the stomata are arrar:gcd in longitudinal bands 
of 400 lo 450 11 width separated by interbands 250 to 350 p wide. Size, shape and 
arrangement of the epidermal cells are thesamein the interbands as on the upper 
surface. Most bands include 4 to 7 rows of stomata, transverse rows (parasticha) 
are rare. There are about 40 to 45 stomata per sq. nim. The epidermal cells among 
the stomata are much shorter and much more varied in shape than those on the 
upper surface. Shapes include triangles, squares, trapezoids and a variety of other 
forms. 



The length including the polar cells of the gaseous-interchange apparatus is 
210 to 220 p of which about 80 to 90 p is taken up by one elongate polar cell whose 
width is 13 to 18 p. 

Thc number of the accessory cells is 4 lo 6;  their walls are thin and their surface 
finely pitted. 

The end walls facing the stomatal pit of the accessory cells are slightiy rounded 
and much thicker than the.others which are perfectly smooth and unpitted. Simi- 
lar in structure to the thin-walled epidermal cells, these accessory cells sometimes 
contain chloroplastids. 

TI... . li. andings of the accessory cells overarch the guard cells. Their length is 35 to 

45 ii, their width 25 to 30 p. OD the bottom of the stomatal pit there are the two 
guiird cells; the slit between Lhem reaches beyond tk.e circumferer!ce of the pit. 
The endings of the guard cells are tapering and more o r  less parallel. The lenglh 
of the guard cells is 35 to 45 11; the width of one is 16 to 18 11. The thickened, ligni- 
fied dorsal portion of the guard cell is 4 to 5 11 thick. 

iMacrozan~ia rnac(1onnelli (F. Muell.) A. DC. (1 868) 

Leaf hypostomatic. On the upper surface of the leaflet, the epidermal cells, at most 
twice to 4 times as long as wide are frequently arranged in more or  less regular 
longitudinal rows. Triangular, square, rhornbic, trapezoidal or  oblong in shape, 

in  most cascs tlicy mcct end to end. joini~ig lransvcrsc 01. oklicluc \\i~lls.I'licirI;~:- 
crnl walls arc I'rccluently enough si~iuous. the liciglil ol'tlic \\-;~vcs not c\ccstli~ig 
:, to ij, of thc width 01' the lumen. *l'licrc arc thin-\v;~llcd ( 2  to 3 11) ilncl ~liichcr- 
\vallcd cclls; thc \volls 01' tlic I;~ttcr arc usunlly 01' unili)rm thickness (4  !o 5 11) 

and of lnyercd structurc; tlicir lumin;~ li)llo\\. the outline 01' the ccll: tlic l u ~ i i i n ; ~  0 1 '  
sonic elongate narrow cclls arc rcducctl tu mcrc slits. l'lic Icngtli ol'tlic thick-iiallccl 
cclls is 60 to 120 11. their \vidtli is I5 to 30 11: the thin-\v;~llccl cclls arc shorter. 20 to 
60 11 long and 15 to 30 11 widc. Tlic ~ . cc t :~~~gu l :~ r  cclls arc I'rcclt~c~itly c1ong;rtc in thc 
tlircction ol' the vci~is: in other c;15cs tlicy :~rc cluitc squ;~t. nic;~suring c.2. only 
15 11 in  [lie longitudinal anci 30 \ I  ill tlic t~.;~ns\tcrsc dircctio~i. T'lic su~~f;rccs ol'bo~li 
the thick- ancl thin-w:~llcd cclls arc covcrccl hy vc~.y line cuticles (Photos I .  3):  
besides tlicsc they also hear tiny tubcrclcs. 

On the UII~/PI~.YIII:/~I~(.  of tlic Icollct. tlic stomato occur ill \ongitucli~iul bands of 
400 to 550 11 \vidtli scpar~~tcd by i11te1.band.s only 150 to 200 11 widc. Sizc. slinpc. 
slructure and ;1rrnngcmcnt of the cpidcrm;~l cclls in lhc interbands agree with 
those on the upper surl'ice. l'1ic1.c arc 80 to 85 stomata pcr sq. mni. I n  tlic bands. 
tlic stomata form 5 to 8 longiturlinal rows on the one hand anel :~l~iiost transverse 
oncs on tlie otlicr. Tlic ;~lmosl isotliaiiictric t h i n -  and thick-wollcd cpidcrmal cells 
among the stomntu for111 n mosaic-like pattern. The guard cclls of the stomata arc 
o\~crnrclicd by 6 to I0 cells; tlic shupc of the lutcrnl and polar cclls is so much alike 
that it  is hardly pclssiblc to tell them apart. Tlic walls I'acing thc stornatal pit of 
both the polar and lateral cells arc grcntly thickened. tlicir other \vnlls are quite 
thi~;. Tlic length of the stomatnl pit is 34 1 1 ;  its width is nbout thc samc. The Icngtli 
of tlie guard cclls is 35 to 40 1 1 .  tlic width of onc is 18 to 20 11. Sizc and shape or the 
pit apcrturc vary in dcpc~idcnce on tlie nu~iibc~. ol'acccssory and polar cells. Pit 
dcptli is 7 to X 11; thc slit bctwecn the two guard cclls is longer than the outside 
diameter of tlic pit. This structul-c is sonicwhat si~ggcstivc oftlic stomotal structurc 
01' Cjlc.tr.s ~.c~l-ol~~/tr. but not witliout substantial dilfcrenccs. Tlic size including the 
accessory cells of tlie gaseous-intercli:~~ige uppi~ l - ;~ t~~s  is 80 to 100 11 by 60 to 70 11; 
i n  other cases. tlic cxtcrnol walls ol'tlic accessory and polar cells Ihrm nliiiost per- 
fcct circles. also reminding of C:~-c.trs ~.c~r.oll~/o. 


