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Report  v r i l l  b r i n g  t o  a te!nporr:r;r c::~~-::- ','.; --- - I , L  t; 3;-I 1 t . - .;;:. . ,,- 

...,: t , zen  c z r r y i n g  o u t  over  t h e  last f i v e  y e a r s .  A:, i. - :::, ,? ?:-12\, , .., -.fu?+. be!;,:il, 
- .  

- . : . ! . -~'ij:l 5 owi_ng t o  t y p i n g  and p r i n t i r , ~  d i f f i c u l t i e s ,  : .;I:.-! r!;;-;c?s arc c . - - : ~ - :  - 

- - ' :-:?.lse V!IO have been wait i i lg  f o r  some t i n e  ~ n 6  i t  is E;:2;-)gc;,l tn:' '. :;:i:: ,-; 
. - 

1 .r + ; - C i c n t i o n  i s  un?.erst ood w i t h  c u r r e n t  p o s t a l  chz rges  b e i n g  :=o :--1;': ,. 

From t h e  r e sponse  t o  t h e  S tudy ,  i t  appenrs  t h a t  many RCTC ' $ 7  

, -, , .;ul t i v o t i o n  slid t h a t  i n f  orna . t ion  i s  c o n s t a n t l y  becoming ~~ f : i l . ^  ~1,. . L ~ -  

b ..; ,., ... s axd f a i l u r e s  c r c  b e i n g  exper ienced.  It i s  woethwhile . ; .?azrti?-t .  

, ,. !.-? 4.. ~: ln l -s  . . ns  i t  i s  on ly  throu-gh t h e  p a r t i c i p a t i o n  of mmy, t h a t  7.:;: ..> 

ra:igc of t o l l c r a n c e  of ecch s p e c i e s  can be b u i l t  up. I n  - th iz  RC,JOT:-  ,:' 

:::mT::ou t h a t  t h e r c  i s  a l n c k  of d 2 t a  on t h e  Eerstcrn specii.::, So ?,,-,--, , ,  , - 

. .. 
- .~::!:/.:ng t h i s  Report hcve i n f o r n n t i o n  t h a t  should bc col ln t i ,~ : l  cinl:! n:.sspr' <,: 

3 -  - s .  I n  t h i s  way our  p l a n t s  ~ v i l l  become lmown and grcvm con? i ,:.~'~: -:; 

. 1 - , ? u d i t i o n s  t h a t  w i l l  ensu re  success .  

E!e would noT4v l i k e  t o  c o l l e c t  a d d i t i o n a l  i n f o r m a t i o n  od tl:?.: 
- .  

- -  ): : ,+ ion  of 19T.A. s p e c i e s .  T h e s e  a r e  now much more wide ly  gror:?; LI. ' :LYL 

- i;hc f i r s t  su rvey  ~lvc-s c z r r i e d  ou t  rind a f o l l o w  - up mould I;L. h-L.9, .u 
, -, -,. 
2 -23-c. 

Q u i t e  n nunber of Ea.s t e r n  s p e c i e s  a r e  v i & t u ~ , l l y  ulllrnr:::;, i n  
, . !- -: -. 
.. l - ,  a t i o n  - B . a s p l e n i f  o l i n ,  p)nlu.fi.os?, s e r r n t i f  o l i a ,  c?..nei 2nd. t l~c !  t ~ o a i  r; : 

3 .  

,;,:::its B. d e n t a t a  - a l l  appenr  t o  be t o l l c r a n t  of  rt widc rnngc  : -;r --: , ,, 
8 _,. . -. -.,, ,c should  be i n  gar6 ens  and p12ntnt ions .  A v z i l n b i l i t y  ,of sccd sc. -: -:-, 

nnin  problem - i t s  nbout timz l o c a l  groups r e c t i f i c f l .  t h i s  s i->i . - , .~-t ior  . - ,, 

. . 
. r 5 o f  t h e  f u t u r e  ? 

E x p e r i n e n t s  under  h i g h l y  c o n t r o l l e d  s i t u a t j - o n s  nye Lcing cn:-,rf . 

u t  a t  a v a r i e t y  of i n s t i t u t i o n s .  FYon r e s e a r c h e s  w e  w i l l  b,: : F l e  to -,-cr:- c t  

. . : igni f icant  f i n d i n g s  a s  t h e y  become a v a i l a b l e .  

fironash University is currently undertaking n definitive rescr?r::h 
. . 

. 'project an the genus, this includes the full scale. scientif~cally 
"I c c u r a t e  p z i n t i n g  of Wrs. Celie, Rosser. As already nentionr.," t h c  gsn l~s  i.7 

c u r r e n t l y  b e i n g  revised and should be pub l i shed  i n  nbout 12  n! x t h s ,  

As a group we w i l l  now s h i f t  ou r  n r r e n t i o n  t o  '~-l.e genus Tlr.:;rlnr:r-- 

11 ?wcver we w i l l  s t i l l  welcome d n t a  on R a n k s i ~  s p e c i e s .  W?.en eu? f i c i  cn-: 
- - lnf oralat ion i s  a v a i l a b l e  f u r t h e r  r e p o r t s  w i l l  be prep?-irci? - . J. I. T: f i f '. r': . - :, 

:i' t h e s e  w i l l  be  th rough  S t - ~ t e  1\Tevrslctters and 'PA~Strc7.1inn P? :'!?-.1s7', 

h2be f e l t  f o r  snmc t ime th? , t .w i th  t h e  genus Dry;'crq..r.:: 

: Lcscly r e l c t e d  t o  E~nlrsia t l i ~ ? t  !n?,ny of t h e  ~ o n 6 ~ i t i c n s  requi re? .  ??.re n'-:. .?-? 

:.-,2r b o t h  groups.  A s  t h ~ r e  i s  ?.Irearty n Stu8y  Group on t h i s  genus ,  1; ;;j: 

'ye Tony Cnvanngh of 2 1.5rill.:inson ,St. , Ocean Grove, 3226,  we hsve  i n d i c :  t,::? 

.Ll.. ~,,-.t ,-, we w i l l  ~"ss is t  whcncver p o s s i b l e .  TFrc .? rc  s u r e  t l i a t  ncmy menhers -!.c~vc. ' - ~ % -  

t r i c i l ~  s p e c i e s  ?-n? woul6. like t o  n s s i s t ,  t h e r e f o r e  we i n v i t e  you t o  

::oriplete d a t a  f o r n s  m-14 j o i n  i n  t h e  work of t h i s  group. --'. 

,?,lf and 1 ws2ulrl li!:e t o  s i i i c c r e l y  thank  p.11 t ~ h o  hzve 

c o n t r i b u t  erl an?- t a k e n  p:7rt i n  t h e  Re.n7rs ja $ t u ? y  s i n c c  i t s  forr.~o,..tion. 
'me l o o k  f orv~ar?. f u t u r e  cont ,?cts .  Yours sincerely , Trevor  Blake ,  
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These c u l t i v a t i o n  requirements  a r e  based on t h e  system adopted - . . . .  
4.. - >  .. .&:*$;.: ; 

by the' l a t e  J i m  Carney i n  the  f i r s t  s t u d y  r e p o r t  which d e a l t  ;;; :.,;> 
w i t h  t h e  Western Banksias i n  c u l t i v a t i o n .  We a r e  deep ly  . ;5.;:i,j:. ... 
i ndeb ted  t o  his pa ins t ak ing  and p ionee r ing  work i n  t h i s  f i e l d ,  p , ,  ., , :,., . 

.,;<.,, '., ' ,,: . . .A) .......... 
:!;;. <;; 
............ ,' 
-.s , '.,. 

Distr ibu-i i ion of Banksia Species  .(.,. . :. 
,,p. :: 

. , , ,'..'.. 

Most E a s t e r n  Banlisias a r e  found E a s t  of t h e  DivTding Range i n  ,!: . 
::.:!! $i 

a v a r i e t y  of s o i l  t ypes  from heavy c l a y s  t o  s r n d  hea ths ,  The :?x.$. 
win d i s t r i b u t i o n  i s  qn t h e  5 0  mi le  c o a s t a l  s t r i p  f m m  Eyre , .;; ; ,..' 

Pe-ninsula i n  South A u s t r a l i a  t o  t h e  Ather ton  Tablelande i n  
:.~:.i &ji//!$jgi:. ! , . 

7 ,,-. 

. . . , ,:.., . . . . .  
Northern  Que ensland. The excep t ion  be ing  B d s i a  dentata which . , ' ;L+:: ,,:.,:.: 
i s  a  t r o p i c a l  s p e c i e s  of Gape York ~ e n i n s u l a ,  *;he i s l a n d s  of A y>s..,!.-. . p;.::,:.! . 

: ...;... <:7::;:7y 
Tor res  S t r a l t ,  Papua and New Guinea and extends i n t o  North (u.. 

. . . . . . . . .  ............ >??. .: . 

West A u s t r a l i a .  ::*I.. . >,. . .... ,: ;; .... . . > .  

R e s u l t s  Under C u l t i v a t i o n  

Repor ts  a r e  mainly from V i c t o r i a  w i t h  a  few from South A u s t r a l i a  
and o t h e r  S t a t e s .  The in fo rmat ion  submit ted w i l l  obv ious ly  
no% i n d i c a t e  a complete range of p o s s i b l e  s i t u a t i o n s  t h a t  t h e  
va r ious  spec ies  will grow in, F o r  most s p e c i e s  a m a j o r i t y -  
of tile plants had c o m p a r a t i ~ e l y  low growth r a t e s .  Although 
some of these p l a n t s  a r e  I m o m  t o  be h e a l t h y ,  i t  was assumed 
f o r  the purpose @f t h i s  analysis that t h e  p l n n t s  with growth 
raten wkich were -high t o  moderate f o r  t h e  s p e c i e s  were growing 
under optinurn o r  near optimum c o n d i t i o n s ,  and that  all plants  
with low growth retes were growing under c o n d i t i o n s  which werem 
l e s s  fnvouzable i n  .some respects. 

....... ... . ;,: ,;. .I. . . :.:.:.:,.j.:.. ........ h...,., 
- !:;:.'*:$: ....... ........ , .,%?' 4 

.,, .... :.....* ..... .:gsj.5( 
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;<,;,:.,,.'. ' .... .< .*::;<' . . ...\. .:.. ............. . :;:..::ys.:. .-.-,. .....a .,,... :,,. ... 
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Envlroment-a1 F a c t  erg ;::: 15 
fl 

R a i n f a l l :  To ta l  amount of r a i n f a l l  seems t o  have l i t t l e  
obvious e f f e c t .  ;.j:.:$,., 

4 . 
.!,,:, 4. 

Sunshine: Most s p e c i e s  r e q u i r e  f u l l  t o  ha l f  sun. Growth r a t e s  ' .!I:i.<:? 
I' - - > '  .- 

a r e  u s u a l l y  reduced where p l a n t s  a r e  shaded f o r  much of ,  t h e  :!.::?:-::>; . i., 
day, . ;>. $2 :. 1: . , .<. ;::. . . . .  

, : ..:j !.' 
'?. 

S o i l  Depth and T e x t w e :  Success has been achieved i n  sand. over  .... . ':;,: :p, .,.'! . .  c l a y ,  c l a y  loams, nnd w e n  i n  thi;? s o i l s  over  yel low impermeable . . .  ...%.::,, <.:. ,y.  $:! :j*,::: 

c lay ,  m . ,:!..*: j;: 

So11 Composition: E a s t e r n  Banksias wi th  h igh  growth r a t e s  a r e  
growing i n  the r i c h e r  c l a y  s o i l s .  

S o i l  M u l e :  T.'"is appears t o  have l i t t l e  o r  no e f f e c t ,  

Drainne-: A t  l e a s t  4 s p e c i e s  w i l l  grow s u c c e s s f u l l y  i n  swamp 
c o n d i t i o n s ,  t h e  o t h e r s  seem t o  r e q u i r e  good d ra inage .  

Provenance. Where growers were aware of t h t  o r i g i n  of t h e i r  --- 
plants it  was noted t h a t  c e r t a i n  forms were more vigorous.  
B. r-arpinata from t h e  Crampians , t h e  Black Range and t h e  -- 
Blue Movatnins were f a r  more v igorous  t h a t  t h o s e  from around 
Melbourne where +hey 'row i n  a c i d  sands. T h i s  probably 
a p p l i e s  t o  t h e  va r ious  forms of B. npinulosa o r  B , i n t e m i f o l i a .  

-. 
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i L o c a l i t i e s ,  S o i l s  an&.Species 
, r 

Mt, Gambicr (S A . )  l 5 ' cm.  t o  2+m of sandy l o c m  over  sand and 
l imes tone  w i t h  occas ionn l  pockets  of c l a y .  P.H. 6-8 i n  b o t h  

: t o p  and s u b s o i l s .  B  a s p l e n i f  o l i a ,  B.dentata,  B.- ericif oHa, 
. B i n t e ~ r t f o l i a ,  ~ , m r ! n a t a ,  B,pr?ludosa, B, aerra ta ,  

B . s p i n u l o s a / c o l l i n ~ .  

. S t .  Lucia  ( ~ r i s b a n e l  0.5m sandy loam over pebbly orcznge g r e y  
* 

s i l t .  P , ~ m 2 s p l e n i f o l i a ,  B , e r i . c i f o l i n ,  B . i n t e g r i f o l i a ,  
B.robur, B . s e r r n f i F o l i n ,  - - H.spinulosn/col l ina .  

3Ocm. snndy c l r ty  lonm over heavy yel low c lay  
3, e r i c i f o A s  B. spinulosa/collinn, B,integrLfolia. 

," 

Vermont (Melb ) 25-4Ccm c l a y  loam over  heavy yel low c l a y .  
B . a s p l e n i f o l i a ,  R.cnnei B . e r i c i i b l i a ,  B.inte~rifolia, B.mar&nnta, 

a l u d o s 9  n.rrob-$inulosn/coll~nn. 
n n u n a i n f n l l  35"* 

M-~nverleg ( ~ e l b )  40cm. c l a y  loam over he3vy red  c lny .  
b, nsplenif o l i a ,  E m ; y l z l  B=i,cif o l i a  , B3- -mta, 
B.robur, ~ . sp inu l~sn .%ol l ina .  - 
Amlu~zL rninfa1.L 30" 

Montrose 30cm. sandy c l n y  lonm over  sandy yel low c lay .  
B.eric5.f o l i r ,  L.mrginnta. B.serrata, 

B.sp inu losa /co l l ina ,  Am~unl r n i - e n l l  

Sydney Deep Winnamatta s h a l e  over  l i g h t  loam. Acid S o i l .  
B . c o l l i n a  occurs  n ~ t u r a l l y .  -j3.cnnei, B .e r i c i foXa ,  B.intearif o l i a ,  
3, s e r m t n .  

Croydon (?dIelbl 4Scm. c l a y  lozm ovcr  c l a y  
3.  cricif d i n ,  B. ma.rffinatat B. robur  , 3. se r rn ta ,  3. spinulosa/collina. 

r e d  ( V )  25cm sandy loam over  heavy red  c l a y  and g r a n i t e .  
Acid s o i l .  B . e r i , : i . " ~ l i r , ~  

Pascoe Vale (Melb) Heavy c l a y  s o i l ,  wet i n  win te r .  Deep 
c lay  s u b s o i l  over  heavy b a s a l t  c l n y .  P.51.7. 
B c o l  B. s ~ r r a t a ~  

goburg (Mrlb) 45cm heavy vo lcon ic  c l a y  over  b a s a l t .  . e x i c i f o  ia ,  B. s e r r n t i f  o l i a ,  B. s p i n u l o s a / c o l E m n n  
I 

A 

Wangaratta (vie) 40cm Rcd sandy loam over friable w h i t e  c l ay .  
P, H. 5.5 B, e r i c i f o l i a ,  B,l%zrginntn, D .  ~pinulosa/c ollino,. 

E1th.m (Mela) 30cm clay over  rocky s u b s o i l .  
B.exidif o l i n ,  B,marginn% B. rebur, 

Aust ina Ferry (Hobart) Cl?.y l o a n  over  c lny .  
B, serrnt_a, B,marginnta. 

B e l l e r i v e  (Hobar t )  10-50 cm m e d i m  d o l e r i t e  c l n y  over  
d o l e r i t e  rock .  P.H, 5,5 - 6,5. B.serreta, B. e r i c i f  o l i a ,  
B . m r g i n a t a ,  B. c o l l i n a .  

G p p i e  ( ~ ' l d )  30 cm sandy l o a n  over  p h y l l i t e  rock.  P.H. 5-6 
B.ericif  olia, B . c o l l i n a ,  Rninf a l l  50" wet summers and d r y  
Gjintcrs 

1 
40cm loan  over  c l a y  lozn .  B . e r i c i f o l i a  Cabool ture  

Rainf a11 55 I '  . 
K a l l i s t a  ~ i c )  1.3 n r e d  c l n y  l o a n  over  c l a y .  B.mrffinata, 4 



5 .  
SPECIES, MCALITIES AND GRO\CI\JG CONDITIONS 

The m a j o r i t y  of e a s t e r n  Banksia s p e c i e s  grow n a t u r a l l y  i n  
hea th l and  commun;ties i n  a c o s a t a l  environment.  The most i n l a n d  . 
s p e c i e s  b e i n g  B.ornata  from l'Iallee a r e a s  of V i c t o r i a  and South  
A u s t r a l i a  ,and i-salso rep resen ted  on Kangaroo I s l a n d .  
B-.mr&inata t e n d s  t o  extend f u r t h e r  f rom t h e  c o a s t  bu t  h a r d l y  
c r o s s e s  t h e  Great  D i v i d i n g  Range. Occurregces of B - i n t e g r i f o l i a  
a r e  found on t h e  Div ide ,  where i t  i s  common on the NBW England 
Tab le l ands  w i t h  a n  unusual  form b e i n g  found on M t .  Wi l l iam.  on tfie 
h i g h  peaks of t h e  V i c t o r i a n  Grampians . B. c a n e i  f a v o u r s  a l t i t u d e s  
i n  t h e  ranges  t h c t  a r e  r e g u l a r l y  covered i n  snow d u r i n g  .winter.  j 
B . e r i c i f o l i a  and t h e  ~ , s ~ i n u l o s a / c o l l i n n  complex a r e  a l s o  - 
r e p r e s e n t e d  i n  t h e  rnngzs of N.S.iJ. 

The c o n d i t i o n s  t h a t  t h e s e  s p e c i e s  en joy  i s  one where t h e  
s o i l  has  codan t  mois ture  below t h e  s u r f a c e .  Gene ra l ly  d r a i n a g e '  , 
i s  good with f e w  s p e c i e a  being s u b j e c t e d  t o  wa te r logg ing  f o r  
l o n g  pe r iods .  A number of E a s t e r n  d p e c i e s  w i l l  r e c e i v e  f i l t e r e d  
o r  hall  sunlight i n  f o r e s t  a r e a s  w i t h  o t h e r  s p e c i e s  p r e f e r i n g  : . , 
l o w e r  pe r iods  of s u n l i g h t ,  T h s  s p e c i e s  below have been grown ' 

under  t h e s e  c o n d i t i o y s  u n l e s s  o the rwi se  s t a t e d  

B, a s p l e n i f o l i a .  Frorn coast::l T\T.S.\I'. and S.E. Q ' l d ,  i t  grows 
1-2rn x 1-213 on hea ths .  Grows w e l l  i n  Br i sbane ,  Ringwood, 
Vermont, Montrose 4 x  2m i n  6  yea r s .  Sandy l o r n  t o  c l a y  loam 
over  c l n y  s i l t  o r  c l a y .  Good t o  moderate d r a i n a g e ,  f u l l  t o  a sun ,  p r e f e r s  constnntLy moist  s u b s o i l .  

. . 
B. canei. Frolh sub-alpine n r c a s  i n  N.L. Vic and S.E. N.S.W., 
1-3m x 7m from alpine hentho 2nd mountain f o r e s t s ,  grows s lowly  
i n  Vermont, Mt. I;rEverloy, 70 x 60 c m  i n  3 y e a r s .  Clay loam 
over henvy yellow c l a y ,  Moist c o n d i t i o n s  w i t h  good d r a i n a g e ,  . . t o  $ sun. More dnt? r e q u i r e d  

, ...,, ,....,. .. . . . .,_ .{<>:? , ,. . .. . .l*.,. 
B, col l ina.  See B. s p i n u l o s n  complex .. ..... j.: :.,..: ...< . .::j:: <<; 

::<<,<?j .,x: :.;:, 
B. dentata. o r a l  N. T . and Cape York PeninsuLn. Reaches - . ...):<.'. .,.-...,,.. . . . . . , . , 

. .!;, ,*, :5 5 x 3m. it i s  common a long  major  r i v e r s  2nd f r e s h w a t e r  s t reams,  . ... .,. .:.:, ..,-.. .. t: ,.. 
The only speclmen recorded t o  d a t e  i s  f  ran M t .  @,ambier. where 7:., ,!.:.., :?, , . . 
i t  grows on sandy loam over  l i g h t  brown sand and &s- ' reached . , 
2m x 60 cm i n  3 years .  Good d r a i n a g e  and ' m o i s t  c o n d i t i o n s -  ' 

th roughout  t h e  year .  P.B. 6-8, More i n f o r m a t i o n  i s  r e q u i r e d .  
T h i s  s p e c i e s  h a s  been, r e a d i l y  a v a i l a b l e  from A u s t r q f l o r a  Nursery 
(Melbourne) f o r  t h e  last  2  y e a r s .  I , .. .I.. .. :-. , . . :;:.!<):$;; i.)' .. . , :\,,>,,>. 
B.ericifolin, Prom c e n t r a l  c o a s t a l  N.S,V. amd Blue Mountains . . 3:'. . , :; :" 2:; 
platenu t o p s  2 ,5  x  5  m.. Grows w e l l  a t  Croydon, M t .  :. Gmbier s, ;;. 
Vermont, M t .  Waverley, Montrose 6.5 x 5 m i n  7 ye-arg. C lay  loam 

* 

i , -  : ': .!; . :?: . 
ove r  heavy ye l low c l a y  t o  heavy r e d  lonm over  r u b b l e  .and .  l imes tone .  .ip,..y \.,.,. 

#' ':p'$-' 
Well d ra ined  i n  f u l l  sun. P r e f e r s  mo i s tu re  f o r  most of 4hg yea r .  :'. ,+ .. 

, ?,.<.:,l:i 
Hardy. * . ., ... .+.-. 1 f , ..... ,', ?;:>. ', ...:I . . ,. r ' ' 

,d:.t"p: B. fntcgrif o l i a .  Gene ra l ly  a c o a s t a l  h e a t h  i n h a b i t a n t  with a f ew V i  , : .:,:(....>, l 
i s o l n t e d  occyrences i n  t h e  Grea t  D iv id ing  Flange p n  g r a n i t e  i n  .,,,>, :.).:: ...'.,' r P;, 

N.S.W. and V i c t o r i a .  2-16m x 2-8rn lflt. G,mbier, Vermont, M t  4 .  .:+:.:<,, . 
:;;::,+>: ., 
.<,-,,.:>;', 

Wnverley, 4.5 x  3m i n  5.5 yea r s .  Heavy t o  r ed  loam on f l i n t s t o n e  P),:.,~~? ,,<;:;::, .;' 
ove r  l imes tone  - t o  heavy c l a y  ove r  h ~ n v y  ye l low c l a y .  Moi s tu re  . '.: :I . . ,:.. , , .,;.::?:<p:.: 
t h ~ o u g h n u t ~ t h e  y e a r  i s  p r e f e r a b l e  b u t  no t  e s s e n t i a l .  Good , .  . ;:::):,,+) ;s;;cr;:g . . , :.. ,, , ,. . . . . 
drainage. B t o  f u l l  sun. Very hardy.  ,. I #  .,...,.,.,,,.., ........ )..'..,. .:;; .,.. ", .,..., ..., ,.. . . . , . . . . . :. . , . , . . , , ....,,.., 
B. marginata. Vide d i s t r i b u t i o n  2nd s o i l  t ypes .  Heaths,  d e s e r t  
s ands ,  mountain c l a y s .  0.3 t o  20m. Tns.,S.A., Vic. ,  N.S.W. 
M t  . Gmbier ,  El thsm, ' ~ i a r m n d y t e  r e p o r t  s t r o n g e s t  growths 
2.6m x 2m i n  7 yea r s .  P.H. 5.5-8. Good d ra inage  w i t h  t o  f u l l  
s u n l i g h t .  Moist w i n t e r s  and moi s t  t o  d r y  s u m e r s  s u i t  t h i s  
s p e c i e s .  Scandy loam o r  c l a y  s o i l s  ove r  w e l l  d r a i n e d  s u b s o i l s  
i n d i c a t e  succes s .  . . 

, -* . ; 
A s  t h i s  s p e c i e s  i s  v a r i z b l e ,  I c o n s i d e r  t h e  growth r a t e  

i n d i c a t e s  l i t t l e .  F a r  no re  d a t a  an  s p e c i f i c  f o r n s  would be r e q u i r e d  
b e f o r e  f i r m  growth r a t e s  could  be e s t a b l i s h e d .  Very hardy. 

, . .  -. .. . -. , . -.---- ,?77.1.* - -. - :;:7 . 
!!;:, ' . ;  



. .- . .: 
t B. ornata .  From Pfinllee s a n d h i l l s  i n  V i c t o r i a  and South A u s t r a l i a  :: .:. . . . ..,. 

1-2 x 1. 3m wi th  odd pccurrences t o  4m x  2.5 m. The on ly  s:'; ii':,! : s u c c e s s f u 1  r e p o r t  on t h i s  s p e c i e s  i s  from M t .  G m b i e r  . 40cm .+ + 
sandy lo2m over l imestone  1 .2  x I n  i n  4 y e a r s ,  P.2. 6-8. hloist ). . : . :. . : s o i l  i n  w i n t e r  w i t h  moi'st t o  d r y  i n  sumier .  -2 t o  f u l l  sun. A . I : .  , ... 

: no'te i n d i c a t e s  profuse  f l o w e r i n g  i n  f u l l  s u n l i g h t .  More d a t a  "3: : r e q u i r e d ,  Reports  of - - f z i l u r e  z r o  connon i n  c l n y  loam over  c l a y  
wi th  v e r y  good d ra inage ,  , +-.. r 

,A: 

. . . I,. :i;; 

R e s t r i c t e d  t 3  c o a s t a l  hea ths  i n  s o u t h e r n  c e n t r a l  I 

i t  reaches  1 x Im. l\lt. GG-xibier Vernont 1 x  o.5m i n  
' I .  . 4  

2 yea r s .  Sandy loar.1 over  l i n e s t o n e  and heavy g rey  c l a y  over  heavy y e l l  . . 
yel low c l a y .  Molst s o i l s  i n  w i n t e r  and s u e r  a c c e n t u a t e  growth. :. 
Very good d ra inage  w i t h  $ t o  % sun. This  s p e c i e s  i s  l i t t l e  . . 
known i n  c u l t i v a t i o n  ns p l a n t s  have been d i f f i c u l t  t o  o b t a i n  
c o m m e r c i ~ l l y .  More d a t a  r e q u i r e d .  

/ 
. :. 

B,robur, Pron cc.,zstnl swanps, plnte,zus,-2 and n o i s t  a r e a s  from 
c e n t r a l  n.S.W. t o  S.E. Q t l d .  wi th  i s o l a t e d  occurences s o u t h  of - # .  
Cai rns .  1.5n x 60cm. occ s i o n n l l y  t o  4 x  3  n. Croydon, Vermont, 
M t .  Waverley, 1.7 x  1 n .%lay  l o a n  over  heavy yel low c lay .  Wet I: +; 

moist s o i l s  throughout  th,  year .  2 t~ f u l l  sun. Good dra inage .  * 

W i l l  t o l e r a t e  lomg pe r iods  of wetness and ho t  d r y  s u m s r  cond i t ions .  I:. . . . 
Very h r d y .  !. , 

B. acrrata. Poor sandy c o a s t a l  s c ~ i l s  t o  rocky h i l l  tops .  Waratah 
Bay t o  Noosa Heads. Blue Mountains m d  i sa l ? . t ed  occurence i n  
N.?':. Tasmania 3-20c. 15t. Gnnbier Croydon. 5.3 x  2.8n. i n  6 y e a r s ,  
Sandy l imestone  t o  c l n y  loam ov6r heavy ykllow c l a y .  \ / e l l  d ra ined  
wi th  n o i s t  win te r  and d r y  sulllmcr s o i l  c o n d i t i o n s  i n  f u l l  sun. 

- . -  :.'. ( 
, , 

B. s e r r a t i f o l i n .  Coas ta l  sands  i n  f o r e s t  h a b i t a t s  2nd exposed .... 
h u e s  6-7.5 x 5n, but  1 .5  under exposure. Extends from n o r t h e r n  + A ; -  
N. S.W. t o  P rose rp ine ,  Q1ld. This s p e c i e s  appears  adap tab le  from . . 

deep sand t o  sandy l o r n  over pebbly  c l n y  s i l t ,  to h e m y  c l a y  
' < :.: 

over b a s a l t .  Briqbane and Coburg 2 x 0 .7~1 i n  f u l l  sun. Moist - ,  I -': , , ,  

throughout  t h e  y e n  w i t h  good t c  f a i r  d ra inage .  Much more d a t a  . 
.. . I . ... i s  r e q u i r c d  on t h i s  spec ies .  .. . . \. 

B. sp inu losa /c  o l l i n a  coclplex. !/Iouatain f o r z s t s  t o  open p l a i n s  on 
g m n i t e ,  c l a y  o r  sandy s o i l s .  Seldon i n  exposed c o a s t a l  
s i t u a t i o n s  5  x  4 n  i n  ~ o u n t n i n s ,  1-2n x  2-3n i n  open country.  
Extends from Grampians a long  t h e  Divide t o  S,E. Q t l d .  w i t h  a n  
odd occurence a t  J e rbe r ton  cn  t h e  Athe r t an  Tablelands;  Growth 
r a t e s  and n a t u r i t y  depends on t h e  f  orin c u l t i v a t e d .  !At. Ganbier 
Br i sbane ,  Vermont, Croydon.3.3 x 4m i n  7 yea r s .  Sandy loam over  
$imestone. Sandy l o a n  over  pebbly  c l n y  s i l t  and c l a y  loam ov9r 
heavy ye l low c l a y  t o  sandy yel low c12y. Moist w i n t e r s  wi.th 
moist  o r  d r y  sunmers s u i t  this s p e c i e s .  Good d ra inage  wi th  6 t o  
f u l l  .sun P.H. 5-8 Very hardy.  



by AIJ? SALMM 

. . . :i:::. 
Mcmy n e n b e r s ' n r e  probably aware thnt n number of Banksia s p p  2 :, .., 

., > :..:< 
a r e  d i f f i c u l t  t o  t e l l  ~ . p n r t  nninly because of the var ia t ion  in . ,. , . ... 

:..;.,<p!+ 
a d u l t  leaves ,  B. a sp len i f  olin and B. paludosa are of t e n  difficult 

1 .. 
t o  t e l l  a p a r t  and, the v n r i ~ u n  forns  of ].eaves found even cn one .(!-> , ,..... ..-..,.. .,, ,, :.: 

p l a n t  of B. sp inu lcs% presen t s  c naj or tsxonomic problem, . .,,:,,y- r , : ~ . : :  .:,~.-....l..' . . 
1. :&: 

4 .'I . _  
.' . In an e f f o r t  Go solve some af these probloms I have been ;,-.. 

growi.ng ecotypes  - t h a t  i s  plants that  show v a r i a t i o n  because of 
t h ~ i r  i s a l a t i c n  f r o n  other popu ln t ions  of all Enstern Banksias. 
I h21re t ' o l l c c t e d  aaed fn,n 130 localities,fron the Jardine River 
in Cape York Peninsula tc the w~stcrn most Emit of Eadt~rn 
Bnnksins nt P o r t  Lincoln on Eyre P. :~nsu ln .  F ron  each cone . - 
col lec ted  I hzve raised nore thiun 10 plants  and kept  thsee in n 
standard environment. The zitufiy of these ~ e e d l i r g s  has been very 
enlightening.  1t has tended t o  reveal very c l e a r l y  t h e  difference 
between w k t  b i a l u g f s t s  r a f e r  to as phenotypic 2nd genotypic 
var ia t ion.  G~nt? typ ie  ~ x r i ~ t i r : n  is due ta the ckrosornes that n 
plnnt  inhc r i t s  f ron bo th  i t s  pnrcn t s  if it is grown f rom seed, 
Phenotypic vexintion or, the nthor  hand is the "3mit t o  which a 
plnnt  nay express t ho  genes it htts inherited. Thnt is in a 
h o s t i l e  environment such ns the coast the he igh t  af B.integrif o l i a  
may be s t u n t e d  by wind o r  nu t r i t ion .  The plnnt nay never reach 
its full potentip.1, in f f l c t  there  is n wide rtmgo of p o s s i b l e  
heights nnd shnpes thnt plan ts  with t h c  sane or similar genotypes 
may reach. T h i s  is' not spcci?,tinn but  w k n t  is referred t o  as 
the  p l a s t i c i t y  cf the phenotype. 

There nr,; however c o r t n i n  p n r t s  of t h e  p lnnt  t h a t  a r e  . 
extremely conservat ive  t h e s i  . r~re  cf t e n  i n 2 i c z t o r s  of e v o l u t i o r a r y  
r e l a t i o n s h i p s .  The ciost c ~ n s e r v n t i v e  p n r t s  of n p l a n t  a r e  
those r e l a t e d  t o  reproduct icn  - seed 2nd f lowers,  but even more 
conservnt ive  ?*re cotyledons ,  the  f i r s t  lzaves  t h n t  emerge on 
germination. : I n  t h e  Proteaceaa I have observed that i n  Hakea, 
Banksia, Drycndra and Pro t sa  i t s e l f  t h e  cotyledons a r e  d i f f i c u l t  
i f  not . imposs ible  t o  t e l l  npnr t .  The f i r s t  s e t  of t r u e  leaves  
however a r e  nost  d i s t . i n c t i v e  and wi th  l i t t l e  p r a c t i c e  i t  is 
poss ib le  t o  d i s t i n g u i s h  s p z c i c s ,  I t  i s  no tab le  t h n t  i n  these  
s e e d l i n g  l eaves ,  t h e  d i f f e r e n c s s  between Bnnrgim%a, B.inte~rifolia 
and B zludosa 2re  very  s l i g h t .  -One r a t h e r  surpris ing thing t o  +----- cone r o n  these s t u d i e s  i s  t h x t b  e r i c i f  nlia there appear  
t o  be two forr:ls. The f i r s t  i s  CL forrn from the  cons t  which 

- .  >;.-: 
produces t h e  t y p i c a l  s n t i r e  s h o r t  l a z f  w i t h  two sp ines  a t  t h e  t i p .  , , 'v . i' 

1 The second i s  n form f r o n  the  Blue DIountains where seedlkng :! 
leaves  up t o  the f i r s t  year of ,growth art: t h r e e  times a s  long i . '  . 

a s  t h e  c o a s t a l  f o r n  l a s s  reyo'lute ancl w i t h  t e e t h  from one t h i r d  . - ,  

up t o  t h e  t o p  of the  ler&.f. This f  orrn f r o n  t h e  Blue hlountairis " -' '>' ..< 
Xis hybr id ised a i t h  B . s p i n u l ~ s a . '  Perhaps hybr id ised i s  no t  the  I . ... .,, . 
c o r r e c t  word because when one c o l l e c t s  seed f r o n  these  p l a n t s  , , .  : : .:< . , ,. 
that show thc  charnct  e r i s t i c s  of both  B. e r i c i f  o l i a  and .' . : i,:i?5 ....-,<.: :. t:, ... 
B.a inulosa the  F1 g e n e r a t i ~ n  show t h e x a r a c t e r i s t i c  of t h e  .. .,,. .,: .-.., ,<. p ,x.:. I;. 

an t  w e r i  =&q co e  was obtained. Seedl ing l eaves  show a - -' . jr-li- : ,,%.,.. ,:;:>.. . 
c h a r a c t e r i s t i c  which i s  i n  between t h e  of 3.spinulosa and . .  ;!sg 3 3: 
B,ericif olig and second year  growth l eaves  arc of the very  ..,, ... A:, . ::>::q; 
short sp inu lose  type l i k e  the  parent .  ' ...., ,:(.:.. .,Y ,!.,.. . .:. . . . . . . 

I f  f e r t i l e  c rosses  ?&rc produced between B , e r i d i f o l i a  and 
B. spinulosn the  s cj c a l l c d  13, spinulosa B. c o l l i m  c  ornplex m y  
have t o  bc ~videncd t o  n c l ~ ~ ~ ! e  B - e r i c i f  ox in ,  I n  f a c t  w h a t  I 
be l i eve  we nrE de:l l ing with i s  2 very  l c r g e  gene pool  where 
s p e c i a t i o n  has probably begun because of geographical  i s o l a t i o n  
but t h a t  the  b n r r i c r  has broken down 2nd t h e  p a r t i a l l y  
d i f f e r e n t i a t e d  spec ies  a r e  now c b l e , i n - . c e r t a i n  p laces  such a s  
t h e  Blue Mountains t,? exclinnge gbne t i c  nr~. tcri+al .  



As seedling plants grow nnd new l e a v e s  form, t h e  l e a v e s  
ge t  longer and .wider until t h e y  r e a c h  n  f a i r l y  u n i f o r n  s i z e .  
Banksins h?ve a & u r t  3f growth i n  each season  2nd s e e d l i n g s  
one year o l d  generasly f o r m  n s i n g l e  s t e n  a t  t h e  t i p  of which 
buds develop which c70ntnin i n  winhtm tht- n e x t  y e a r ' s  growth. 
Between October  t o  Decenbcr t h e s e  buds s t a r t  t o  open znd e longa te  
t h ~  young l eaves  n r u  pubescent and the c o l o r  of t h e s e  hairs 
i s  an i n d i c a t i o n  of spcci~s, n o s t  people who have seen  e i t h e r  
J3,nsplenifoEn o r  B,robur fit t h i s  s t a g e  of t h c i r  development 
lnzov~ then by %he c o l o r  gf t h i s  ncw growth which i s  e n t i r e l y  due 
t o  t h e  c o l o r  of t h e  h v i s .  These h?-Lrs which cover  n v e r y  l a r g e  . 
p r o p o r t i o n  ~ f  the  upper su r fnca  and the  vein a r e a s  of t h e  lower 
s u r f a c e  a r e  u n l i k e  t h @  tonen tun  of t h e  lower s u r f a c e , n o t  - 

pernanent  f e a t u r e s  2nd f n l l  off a s  t h e  l e a f  e longa tes  and hardens. 

The E x t e r n  Bmlrsins f n l l  i n t o  f o u r  n n i n  groups i f  one 
c o n s i d e r s  t h e i r  young l e a f  h a i r  color/s. The most d i s t i n c t i v e  i s  
t h e  one mentioned above which occurs  on i3.robur and B . a s p l e n i f o l i a  
and c a n  b e s t  be desc r ibed  a s  m g e n t a ,  a r e d d i s h  l ~ u r p l e  c o l o r .  
T h i s  c o l o r  a l s o  occurs  on two s p e c i e s  t h n t  a r e  r e l a t e d  t o  each  
o t h e r  bu t  seem t o  have' n o  obvious r e l a t i o n s h i p  t o  e i t h k r  of t h e  
two s p e c i e s  above. This  i s  3 . cane i  and what w i l l  have t o  be 
desc r ibed  as a new s p e c i e s  t h z  f q r n  of B , k t e g r i f o l i n  thit grows 
i n  t h e  Grampians. The form of B . i n t e g r i f  o l i n  that grows on t h e  
New England Table lands  e x h i b i t s  a. c e r t z i n  p u r p l e  c o l o r  i n  i t s  
new growth f o l i a g e  but  no t  t o  t h e  same degree  as t h e  o t h e r  two. 
The second d i s t i n c t i v e  hair c o l o r  i s  t h n t  of B,marginata this 
can  b e s t  be desc r ibed  as brown o r  fawn, t h i s  b o l o r  i s  s h r e d  
w i t h  t h e  c o a s t a l  form of B.integrifolTn and t h e  c r o s s e s  t h a t  f o r n  
between them. A s  mentioned p r s v i a u s l y  some cjf t h e s e  a r e  n o t  
h y b r i d s ,  a s  they  produce f e r t i l e  o f f s p r i n g s ,  but  some appear  
t o  be becnuse Llth<Qh'  seed looks  normal t h e y  f a i l  t o  germinate.  
The l3,apinuloza B,collinn complex i s  t h e  n o s t  d i f f i c u l t  t o  
a s s i g n  n color - t o  find the b e s t  t h a t  can  be s a i d  i s  t h a t  t h e y  
n e i t h e r  show thi  deep d i s t i n c t i v e  m g e n t a  of t h e  f i r s t  group 
o r  the heavy brovm5~h pubescence of t h e  second group. 

The f o u r t h  nnd l a s t  group i s  t h a t  of B. ~ r i c i f  olia which 
have a v e r y  s l i g h t  almost  c o l o r l e s s  pubescence which i s  : ,. 
c h a r a c t e r i s t i c  because i t  is not  obvious. I t  should be noted  
t h a t  c r o s s e s  between i t  ancl B.spinulosa show a n  i n t e r m e d i a t e  
c h a r a c t e r i s t i c .  

Of t h e  6 B.paludosas obta ined from diff crlng local i t ies  
some show t h e  B.mrffinztn hair c o l o r  while others show a tinge 
05 magenta. Fron ny ~ x p c r i e n c e  i n  the field there would appear 
t o  be c r o s s e s  between it and b o t h  B . i n t c g r i f o l i a  and ' A 

B.asplenifolin wherever t h e s e  species  a r e  growing in close 
proxin5ty. 

Perhaps t h e  n o s t  u s e f u l  i n f o r m a t i o n  t o  cone out  of this 
s t u d y  of s e e d l i n g  growth p e r t a i n s  t o  t h e  "so c a l l c d [ l  
3 s inulosn 13,collina coi?plex. O f  plants grown f r o m  seed from 
*t l o c a l i t i e s  3 d i s t i n c t i v e  &Youpa enurge. The f i r s t  
grlup i s  r e s t a c t e d  t o  V i c t o r i n  2nd hns the Long~st seedling . 

l e a v e s  of t h e  group. Whilst sonc s t n t i s t i c a l  work w i l l  need, 
t o  be done I can  wi thout  d i f f i c u l t y  pick ou t  t h ~  Victorian form 
from t h e  o t h c r  two. I t s  s e e d l i n g  l e a f  i s  u s u a l l y  over 140m 
and m y  be as long a s  1 7 0 m ~ , i t s  width  i n c l u d i n g  s p i n e s  i s  1 0 m .  

Thc nex t  g r w p  which i s  r e s t r i c t e d  t o  New South  b a l e s  
mainly i n  t h e  Blue Mountains nnd northern 2nblolcwd.s is very 
a i m i l n r  to the Vic tifirinn f  om, the leaf 1 O m  wide but of ten 
wider up t o  L 5 m  rind t h ~  length much shor t e r  J O m  -1DOmm. This 
was desc r ibed  ns n s e y n m t e  s p ~ c i c s  B.cunniwhmii  Sieb ex Spreng 
but  wns i nc luded  i n  13. c o l l i n -  by Deilthan ns ivas the V i c t o r i a n  
fom, T h i s  is rmderstanclnble bccnus~ of the variability of t h e  
l e a v e s  a t  n l a t e r  s t a g e ,  t h e  only  cmnan c h m c t e r i s t i c  being 
t h a t  t h e  l e a v e s  a r e  g e n e r a l l y  f l n t  whcrcns B.spinulosa i s  
ex t re r l e ly  r e v o l u t e  e s p e c i a l l y  when dried. 



, ;;f. 2.- 
,,, ,,:,: %> 

The l a s t  g x . 0 ~ 2  i s  ens t h n t  h:s narrow l e a v e s  se ldon  wider  tkcn . - ,-,j?.p - !:% <:;-. 
61x1 .but w i t h  l e n g t h s  f r o %  60-120nln. It i s  t h i s  l en f  which i s  . . , , ,  .... , ... ,. ..) ... - . . 

* 

v e r y  s i n i l n r  t c  t h ~  leaf of 3rownf s I3.collina t y p e  spec inen ,  . :;::..,+?. i; .*.- 
be ing  f l a t  w i t h  t h e  3i;ines po in t ed  :1~.$,~.y f r:m t h ~  nod r i b .  Of ) I:.::. 

t h i s  1 2 s t  group I hnve i i l nn t s  f  rari 26 localities f r o n  t h o  / .  .. 
:,,.:.?::*? 

Vic t o r i n n  Bcrdc,r t:) T:k?rybor!,ugh i n  Q u c ~ n s l n n i i  , s:;me collected > , ,:, 
,,, ',' .. .,,.> :.,.;. 

f r o n  p l a n t s  which wrt! t y l ; i cn l  13,sl)5nulluscr? f  orns  o t h e r s  f rom ...... jy5 .,:. 3: 

t y 2 i c n l  B, c o l l i n : ~  f o rns .  There in~c:,ulcl h e  i n  this  group 200 ....1.4 0 ,  , ..,, ..,; !. 
: , .. .. *:: . .,. . . .. 

p l a n t s  ~ r t i r ; c ? ? l  frer: aoed. i:ith:!ul; c-xce1;tion t h e y  a11 hnve s e e d l i h g  . . . , t r . . - .  , 

l e a v e s  as I have t iescr ibed none of thb!n y c t  e x h i b i t  the ext reme-  .,: ? '  ' \ , .  / :  
r e v o l u t e n e s s  of 3, sp inuloon.  . .__ 

.I.. . . 
. .I., '. ..,. 

Carolyn 3ezd le  nnc! Zvans i n  t h e i r  F l o r a  of t h e  Sy;dlney 
- . *  r :.9 , 
:.. ' 

Region no te  t h a t  t h c r e  n r e  i n t e r g r a d e s  i n  t h i s  group and t h a t  ,. . .* , 
I 

one of tht: t h i n g s  t h c t  d i s t i n g u i s h  B.s;jinulasn i s  t h n t  i t  i s  
a d i v a r i c a t e  sh rub  - th-it  i s  f  ,:jrl<crl or tvii1c.l.y d i v e r g e n t  1-212 

1 r ,  

h i g h  and occurs  s o u t h  cf t h e  Hewkesbury. 
::k . 
.* . 

Beryl  Lcber i n  ,th;zt cxcel1.en.t i )ub l i cn t i : j n ,  l idv isory  Leaf l e t  .,. ..: :!! :!I$; & . . 
No. 1157 U m k s i n s  of S.E. Queenslnnd ,reduced from a r t i c l e s  i n  t h e  .: ,, .; . 
Queensland l i g r i c u l t u r n l  J l ~ u r n n l  on n X t i v c  p l a n t s ,  d e a l s  rmch ::;& 
nore fully w i t h  this group i n  Q u ~ e n s l ~ n d .  $ho n o t e s  t h c t  

' ::$h.!. 
" ,:;;;. .< 

l3,colEnz i s  d ia . t inguished  by i ts  f l a t  leaf w i t h  wide ly  spaced .:.:.:.:: ....... . ... . 
. . . 

t-ee-th with diixensic!ns of 40-100m x 3-4mn .?nr? thrzt i t  i s  a t a l l  .:$:. . .!: 
e r e c t  s h m b  1-2.5 m. h i g h  w l t h  s p r e n d i n ~  b rKnches  i n  d lus tors ,  :<,.*. .,. . -  . .:..:s,.., ... 
She a l s o  riotes n s  i ? ~  Cnrl-?lyn, Beadle anC Evr?ns t h a t  B,a~inuloaa 2 ;...: :::.: >. : <.,..., 
i s  n much s n n l l e r  i.Znnt 0.6-1 m h i g h  m d  Ghat i t  i s  n mucli noxe , v , ,. '.. I .,( '.', 
conpact  le,ss sprc;:~din.g p l n n t  t h a n  B,colEna,  i'ovr one of t h e  -3- ,A; . ,  ,. . 

i n t e r e s t i n g  t h i n g s  t h n t  d i s t i n g u i s l l c s  t h s  l:?st 6rou;J from t h e  -;,,:j <.,! ,<., : .' 
o t h e r  two i s  t h e  i n v n r i z b l e  ;3rif,sence of a l i g n o t u b e r  a t  a v e r y  .I:-' . ,,: ' (-.. 'i 

e a r l y  s t n g e  n t  t h e  bnse qf t h e  storn; it snens  t o  ne that t h e  ,$.;.i:.' . , .. . 
low d i v a r i c a t e  growth h a b i t  i s  l i k c l y  t o  be due t o  t h e  f a t  tha,t ::::\:; t *. , 
t h e  yilants grow i n  ~2 ffire..:c?~liir.:i~~e~lt. I h v e  s e e n  p l a n t s  i n  .,. .....,,: % , , .  ; . 
t h e  Blue !Jcuntcins 2nd n t  Eden which had b u r n t  blnckened s t e n s  .< ." ,. 

.I.,. 
{ ,( 2:. 

and v e r y  2ens.e new grovrth f r o n  t h e  Lignotuber .  The ,jlants were .,., .. , . ;., .:. . 
, . 

i n  f l o w e r  and 'by  coun t ing  t h e  nunber of b i f u r c a t i o n s  it was  ..,... .,,.. ,..,.\... ...! 
2ossLble to dctumina  that th. fire had occuxed 2 years ago. . '.?. .:. 

3 .  .: ... . . .  .. ;q- B. serrata 1srl3kch was growing i ~ ?  .:: s6ocl;ltion with B. spinulosa 
:' ;:;  

in the Eden colony had also becil b u m ~ t  bu t  i t s  .r..:covery was . - ... .. bt: * < :.: 
different, now l e ? v ~ c  frail? prenur:;~ b l e  ep icormic  mcris tems had . .- , ‘I. , 
pushed thr?ugh t h ~  hl..c!:~~lc:d b n r k .  It i s  lmteworthy t h a t  a l l  .. ' . '(:: . . 
t h e  regrowth I szlw oil r c g ~ n e r n t i n g  B . s ~ ~ R u ~ o s ~ ~  was of t h e  .., , a ?: +:. I . .. , 
extremely" ~ e v o l u . t e  Yorrr! wf th t'nc t y p k c a l  t r i f i d  t i p .  A . . < '  -i., ;,<:- . 

. :,,, ,; 
There o b s ~ r v a t i o n s  i?rz by 1:s means ~ C z I ~ l u ~ i v c  but, it seems , i..' 

I , , 
l i k e l y  t h a t  t h e  d i f  f  c , r e i ~ ~ e  between B. sy~lnulosa and B.col&ina 
may be t r i g g e r e d  by f i r e .  I hsvc s x f T i c l e n t  ~ x p e ~ i c l c n b a l  p l z n t s  I 
=and when t h e s e  a r s  w e l l  devclgped I i n t e n d  t o  c a r r y  out  , . . .  
€xperiment e t o  v e r i f y  t h i s  t h e o r y .  

4 2 .  , ... .., ,. .. 
S e e d l i n g s  of' B, mary~lnatn a r c  much m ~ r e  d i f f i c u l t  t o  a s s e s s .  . .,.:s,y:c -..; .. ! .. ..... .. 

Robert Br3v.ln (1773-1658) i n  h i s  r~omu~?e~it;;ll w3r lc  llProdromus Novae a ., :$:::::(: .,,... 
BoLlandlnetl  d e s c r i b e s  6 s p e c f ~ s  which cnln c : l l  be e s s igned  t o  ;, ; , . 
B.maqtnatc?. \hat  h s  toolc t o  be s p s c i e s  a s  C a v a n i l l c s  t h e  g r e a t  :, >;x.  

.:.p,. 
Spanlsh b o t a n i s t  bcf  or^ hii:i h2.d d one, w c . s  t h e  d i f  f erelice between $;.,, .. ,.,. ..!." .! .: . 

;, , , .:i 

J u v c n i l e  and :iduLt l ~ x l v e o  and t h c  -1i.Pforcncc:; exhibited between .,..:;. .,. , ,! : ..,... ..p: . 
d i f f  s r e n t  Juvcl':Llc Iz2.v cs . Tfli s i s  2. r:?uc'n ~io r2c: car~lplex problem . .;:,;:.: i,: 

, ,,;':.'..I.. - . ' y : : , :  tlznn t h c  R,collir:-: 3. s p l ~ u l o s n  !?roblco c.~hel-:: ztt. least f i r s t  : . ::,-,. . ::: 
, "'C :. >:.: . . . 

s e c d l i n g  li,clvca s r c  co::!l;.r rc:bl\: , .:.+,.:.::. .,,.. 
,!:?,'%$<:.* 

Very l i t t l c  c=:n bc c t ~ r c c c n t   bout B.lJ,,r in t a  
s e s d l i n g ;  c ~ ~ i p t  t o  :-ay t!r: t i t  ir? i, s p ~ c i c r .  \/.I& r.iany 
ecotypes  - t l ' l ~ r ;  i s  plc.nt 5 ta!<c;i f  ron d i f  f t r c l ? t  Incl:.lLtics when 
grown i n  ,I s~;c?nd,?rll environrlcnt  lo.)lr d l f f c r e n t .  Thc, nos t  
obvigus of t h c s c  -cotypcs i s  t h c  nnz ira? t h c  Llttlc Dcscrt. 
Apart from the fLdct t h n t  i t  i s  d i f f i c u l t  to keep u l i v o  in 
cu l t lva t i3 i1 ,  s c c d l l n ~  I . c ~ ? c z  i;cll,J tu Qrooy ~ n r l  h!ve a convex 
upper surfccc. Thc rr?n:c problef.! ~f lrccpini pL:nlts a l i v o  is 
expcricncod with rm ccu typc :  Tr?!: b ? t .  W l l l i n ~ : ~  In k h i  GPar.lpizns, 
Thls plalzt In its ncrturi:l k r b f t a t  io c: vcry low stlrub with leaves 

. .<,, (.! 
:,, ,+ 

__,_-. - - . .. .. ..*.. . *,-... n.. 
. * .  . . .. 

r.: .,' 



. .! so short  m d  narrow it c3uld be mistclccn f ~ r  B .e r i c i fo l i a .  
It i s  not  oftan r ea l i s ad  t h a t  B.nzminata occupies a very wide 

. , range of hab i t a t s .  It crows Qn c  3cs to l  dunas a t  A i r s  River, it 
i s  a conponent of.,Snow Gun Woodlands on the  Monaro Tablelands. A 
l a rge  f o m  5 t o  lorn t a l l  grgws i n  a s s ~ c i c t i 3 n  with River Bed 
Gums i n  many place& i n  t h e  Western D i s t r i c t .  Heath and Swamp 
forms %cur a s  well a s  t h e  deser t  and m3untain forms p r e v i m s l y  
noted. .r.lPr i n a t  has  a l so  t h e  widest geographical range of any 

I 

1 of t h e  E a s  w ern Fanhias .  I ts i\~estel*nr~ost extremity a t  Port 
i 
! Lincoln i s  a l so  the  western most lirnit of %stern  Banksias. It 

, , i s  I be l ieve  t h ~ '  ~ n l y  Bal?ksia t o  c r o s s  t h e  divide and can be four@ 
i n  very unusual company i n  t h e  liJarru~;bur@e Mountains. A s  f a r  a s  ' 

I 
I I know it ncvcr g e t s  i n t o  ~ueens l and  but has i t s  nost northern ' 

'. . l i m i t  i n  t he  G i b r a l t ~ l r  96ncc. It is ,  apa r t  from a very i so l a t ed  
colony ~f  B. s e r r ~ ~ t a  at The S i s t e r s ,  t h e  only Banksia' i n  Tasmania and 
t h e  i s l a n d s  of Bass S t r a i t .  It should n3t therefore  be surpr i s ing  
t o  f ind  ecotypes, p€rhaps the  surpr i s ing  th ing  i s  t h ~ t  seedlings 
f ron p laces  a s  f a r  a p a r t  e s  Port  Lincoln and the  Gib ra l t a r  ~ a n g e  
should be altgost i i l c c t i ca l  w h i l ~  seedl ings  from places  a s  c lose  a s  
Castertoll 2nd G~rot ie  a r e  COI-:pletoly d i f f e r e n t  i n  t he  way they grow 
and t h e  n3rphology of t h e i r  lecves .  The. only thing t h a t  one can 
assuns i s  t h a t  i n  2 dese r t  environment evolution proceeds a t  a  
g r e a t e r  pace. 

One thing e l s e  needs t o  be s z i d  about t he  seedling growth 
h a b i t s  of a.nerr:innta and t h a t  i s  sone forns  a r c  f a r  nore vigorous 
than o the r s .  Knny o f  thc f  3m,ts f  rola t he  GranpiznS and Black 
Range a r e  extreclely vigorous. These a r e  t h c  f o m s  which i n  t h e i r  
h a b i t a t  produce l a r g e  f loye r s  and have c m e s  almost as  l a r g e  as 
B. ~ r l c l f o l i a  and i l lvariably keep t h e i r  czp su les  closed. Also i n  
t h i s  cs teg3ry e r c  forns  fron t h e  Hawkcsbury So:?dstone which cmpare 
very well  with thc Grawpialis f a m s .  

A species  which bears a c lo se  r e l a t i m s h i p  t 3  B,nnrginata 
and was u n t i l  the  19601 s  r;istn!reu? fqr i t ,  mainly %cause the 
herbarium n s t o r i a l  did not inc.lude cones, i s  B.cmei .  Because of 
i t s  l imi t ed  d i s t r i b u t i o n  and r e l a t i v e  i s o l a t i m  each colony bears 
d i f f e r e ~ t  c h a r a c t e r i s t i c s .  The 6udy of seedling-s however has 
revealed something 3f iraportance . 

The p lnc t  was f i r s t  l c cop i sed  2 s  n d i s t i i x t  species by Jaclc . 
Cane a beekeeper and na t ive  p l a n t  :rower of Maffra. He brought t o  
t h e  no t i ce  of Jean Gai lb ra i th  a n d  cvcntual ly  t o  Jjn Willis a p l a n t  
which he  had noticed i n  the  Wellington River. This p l an t  which 
grows i n  a  small colony was d i s t i n c t l y  d i f f e r e n t  from any known 
banksia. It had deeply indented l eavas  and t h e  flower had a 
blue limb. In t h i s  i t  d i f f e r ~ d  from t h e  type specimen which J i m  
W i l l i s  eventual ly  c ~ l l e c t e d  a t  WullLmllmerani' on t h e  M O q t  adom 
Seen s a c k .  I have co l l ec t ed  seed from both these l o c a i i t i e s  and 
practically all seedl ings  ccns u-p t h e  same, they have the  juvenile 
6halZowly serrated leaf of the type specimen seedling. I assumed 
that perhaps the Wellingtw River f  o m  would r eve r t  t o  the deep 
serrations whsn adult, 1 am now doubtful  of t h i s  because two of 
t h6  seedling8 from a batch of about 100 from Wallgullmerang have 
produced leavere that have deep indenta t ions  of t h e  Wellington 
Rtves form. -This ralses some .very i n t e r e s t i n g  questions - the  
f i r s t  i s  why does t h e  colony i n  the  Wellinston Rker have a l l  deep 
indentations yet produce seedlings w i t h ~ u t  them? I f  most forms 
of B-cnnei are crosses as I assume they must b e , i s  the  deeply 
Indented forr ,~ one of t h s p a r e n t s ?  There a r e  some fascinating 
problems here  and I w ~ u l d  c e r t a i n l y  be pleasecl t c  hear  i f  anyone 
has the Wellington River form with deep inde l~ tn t ions  i n  c u l t i v a t i o n  
o r  f o r  t h a t  matter anything pe r t a in ing  t o  unusual forms of 
seedl ings  of any of t h s  Ecstsrn Banksias. 

. post  S c r i p t  - 
Of t h e  l a t e s t  bat&; of ~ e o d l l w s  germinated of some 70 

from one cone taken from t h e  Nellington River, one looks a s  
i though it, w i l l  have deep indenta t ions  
i 
? 
I 

1 
i 

- ? 

-.----,;qg; 
* ' .  .FP'!<. 
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Eanksia canel  is one of the f e w  ~anksias that ,can be. * 

, . . ,,.. 
if,: ;::..%>: .;. ,, ?...?*. 

descrtbed as .,subalpine and 1 t s mechanism of peminatian sug&ests .., , :<: . .) . . . , .  . '. . .', . .\., .'.,; .,. 

that  .it is th'e only Banlcsla that  is adapted to  cope wlth the: very . 2,,m:v:: .,,.. f:$(,. 

$ow teinpei-aeuyas of the c01 d wlnf ers t h a t  are experienced: in, 
. 6 y o ~ s ' ~ :  

,.:.'*,A' " ' 

alplne areas . Whilst B .mar~lnnta  i s  found above 4,000 feet. on 
.! Y,j:?+Z; 

' , <:it ;...?:$. 
* .. ::,, 

the Monnro Tablelands and a form of B ~ i n t e g r i f a l l a  grows a t  a -' 
. , - .);., .-. ....:., $.-. 

similar height on %he highest  poin ts  i n  the Gramplans it I s  ' .:$ :..::,:.i;: :,~.*(x -. 
on ly  B.cnnel that I s  found conslstent;ly abovo 4,000 f eet.:i---- 7 3  i a  

, .-i'. p,<,.;:< 
' j;::?' ,..' 

as well to remember this poin t  when t rying t o  germinate this  specie^,? : ;;$!::, .. ..,.. 

In i t s  nskural habitat  t h ~  f o l i ~ l ~ a  of. B..oanel reh~alq.c&osed 
e v q  whon t h ~  cmes are taka frow the plant ,  This wauld indicate  
thaf; f Ire is r ~ q ~ i r e d  to l l b e r a t c  the scads. Tk tnost l i k e l y  
time f o r  flrcs t o  occur arc i n  Jaguzry and February. Seed ' 
released at this t i n e  would g c m l n a t e  a f t s r  the ralns,of M a ~ h  
pr April and the s w d l i n g s  would perish in t h ~  frosts :of Flax, 
As with many of the p l a n t s  of the North~rn Hemisphere B.cane1 
has evolved a mechanism to overcome thks. The seed nnoe 
mleassd will rmain dormant u n t l l  a period of cold has 6 e q  
experienced. 

, Experiments with seed of B.canei taken from two loca t ions  
reveal a vory intc~bi.;%;%- clLrnaL adaption t o  a l t i t u d e .  Sesd; 
of t h ~  first cootype from the Wellington River a t  the f o o t  o f  the 
Benison Spur (hetght ocirca 1000") was s t r a t 1 " f i e d  - placed, i n  
the crisper section of  the refrigerator i n  damp sand a t  a- . 

tarupemtura of about zQc. Each week 2 v i ab l e  seeds were renoved 
and plantad in a 2" pot. The:" ' .'. seeds t o  gemina te  were those 
that had had 7 and 8 weeks s t r a t i f i c a t i o n .  Phese germinated 
at the sage time, The 7 week ones  i n  2 weeks and the  8 week ' 
In 1 week. . .  3 

< .  

The sam& experiment was dons consecutively wlth an ecotype 
of B.,cane.Z_ from Mt, Seldom Seen (height  c i rca  3000') on the 
W u l ~ l r n ~ r a q  Pletcau,  Seed s C r a t i f i e d  f o r  7 and 8 weeks f a i l e d  
t o  germinate but seed atratifled f o r  10 weeks germinated within 
2 woeks. Controls of these ecotypes uierse planted when ' -' - 
s t ra t l f i ea t lon  began, These as  well as  the seeds t h a t  had not 
had sufficLent 6trat i fLcetion d l d  not  germinate u n t i l  July. , 

That is thcy nent through a na tu ra l  p e r i o d  o f  co ld  before 
Gtlim~naiinp. 

L - Zt w m l d  seem then that whon propagating B.cane1. it 28 best  
to Wld t h a  seed in s t r a t l f t c a t i o n  until the spring. Whilst seed 
.#,ems to be capable of remaining In pots  fol* lone: periods, *ha 
'so11 *ends t o  g e t  sour nnd favours organisms such as the  damping 
off.  fungus Py-thoun whiah can very quickly kill young seedlings. 
If  seed i s  held i n  the  crisper section of the fridge f o r  at 
least 3 months germination should occur i n  warn weather in two 
weeks or lms.  

BANKSPA INTE(JR1FOLT.A nRELIC  IN MOUNT WAVEBLEY 
by G?? SALKlN 

. x , . . . ,  , . . . , . . . , . .:.;,:.: >.:.:. 
'>.I.. C A number of my h i e n d s  who know sf my in te r€& in Bankalas .,,......... ,.,.,,, . , , . , , ,  .., ..,,. . 
, ., . . . , , , .,.v::. had. t o l d  me of Bankstas growiw i n  Syndal butt ing on the Glen ,:,.,?.,.*,.y? 

c ,  :'.': %+ 
, . , . .'.. Waverley line. Inagiciw these to be n.rnqrginata, which are - ; ,,;f ;:, 1. ..:!+,. , 

oommon i n  the kndenong foothills, I was therefore surprised to 
I.. :rt.>i.; +; ::.' flnd a stand of B , i n t t r i f o l i a  this w a s  growing in nssooiat ion - : .;{;$:[<s 

with &gtosper inum laevirrat~, . ' , ;j;jt::k!: 
..,,,,,L,.I 

' ">... I*( .  ., . .,. ',,,," 
r ,  ,"l: ..... .... *. , ..,. cao la f o w i f o l i a  has l o n g  been to grow in tb Syndal , .. . . ;.:a, ;;i>:j:i.4p . 7,,:,,.;.J, ..., :iq.d' 

cutti!g=. ~t was know l o c a l l y  es ths "syndsl wattle. and was a 
, , ., ,! , f iG >;:.,/,:. ?:: 

recognised v a r i ~ t y  beaauae of f t~ profuse flowering habit. It - . .i;i$;: 
suddenly struck ne t h a t  here  was o remnant of' Constal vegetation. , ,: :,;yj. 

. , -  
.fa I*;: ., . ,.:<?,. .{:;,.,!:? 
.....,, 

, .it:,,,. >, 
I ,,*h:x. 

' 1  -, ....<:: . -l..:i '6' 
;!,. :y;:,-;: :' 
. ,:.<:<: 



On c lo se  exanination,  t h e  stand of B. Intearifolia, 
apmared t o  be suckers.  Cut t incs  t ~ k e n  frocr theso In January 
s t ruck  3 weeks which i s  na rve l lous ly  sho r t  f o r  Banksias, 
!$lo seeds o r  flawers were presen t .  F u r t h ~ r  enqui r ies  among 
local r e s id~n t s 'who  had k e n  i n t h e  d i s t r i c t  fa 40 yenrs brougkt; 
f o r t h  the  informqtion t h n t  a very l a r g e  old t r e e  had grown on t h a  
spot but it had been burnt. The colony of suckers from t h i s  ona 
t m 3 ~  covered an area of 50 x 10  o ~ t r e s  and r a i s e s  some 
i3teres t in .g  questions about o t h e r  Banksia colonies .  I imagine 
t h e r e  n u s t  be numerous co lon ies  t h a t  a r e  c l o n a l  , a l l  connected 
t o  one roo t ,  der ived f r o c  a s i n g l e  p l an t .  

4 

It r a i s e s  t h e  quest ion af how t h i s  spec ies  has managed - 
t o  surv ive  c long way from the  p resen t  h a b i t a t  of the  C m e t d  
Banksia. The l a s t  h igh sea  l e v e l  was only 10,000 years  ago 
and t h e r e  a r e  3f course r e l i c s  of t h i s  i n  t h e  Springvale a r e a  
3 o r  4 miles  awzy but  t he  IICoastal Banksin" i n  Mt. Waverley 
i s  s t i l l  something of a r a r i t y .  , 

F a i l u r e  

An experiment WJ t h  Banksin i ~ t e p r i f  3lii3, B .  ser 'xata  
.a inulosc, B.mar i n a t c ,  B. r q b z  and B.i3oludgsa to f lnd whioh %ST-- ess susccpt ib  c t o  t h e  f u g n ~  Phytophthora cinnamomi 

proved t o  be ixcor~clusive .   his was p a r t l y  due t o  t h e  
experimental  s e t  up, but a l so  because- of r e ~ u l a t i o n s ,  

A l l  Bnnksfa Spp were suscep t ib l e  t 3  t h e  funLws and it mas 
very evid-t in fec ted  p l a n t s  d i d  not  t r a n s p i r e  t o  t h e  same 
d e ~ r e e  n s  the c ~ n t r o l s .  Despite t h i s  few o.f t he  Lnfeoted p l a n t s  
d ied,  t h i s  wa be l ieve  was due t o  t h e  f a c t  t h n t  t h e  quarant ine  
a r e a  was a con t ro l l ed  e1ivlronns;lt and no s t r e s s  was plaoed on 
t h e  p l a n t s .  

It was hoped that by measuring t h c  shoot root  r a t i o  an 
indicatlm of which p l a t s  were n ~ s t  su scep t ib l e  t o  t h e  fhngus . 
~ight be obtained, The dcta rron t h i s  was, t o  say the l e a s t ,  
Inconolusivo,. This m y  be p a r t l y  due t o  t h e  d i f f i c u l t y  o f  
obtaining all the r o o t s  QP t o  the  . p o s s i b i l i t y  t h a t  t he  fungus 
does not ro t  the roo t s  but c z r e l y  k i l l s  c e r t a i n  c e l l s  associa ted 
wi th  water uptalce. h Yurther cxpsr inent  u s i x  the e x p r i e n c e  
abtained from th is  one will b~ c a r r i e d  ou t  i n  t he  not too  
d i s t a n t  f'uture arid hopefully t h i s  may throw some l i z h t  on -which 
ba~zlcsins, are most susceptible to phytophthora cimamomi. 



W .A. BANKSIAS - SURVIVE WITH DIFFERENT FOOTS! 

by Col. Wilson (Melbourne) 
F i r s t l y , p r o g r e s s  on those  g r a f t s  t h a t  were rgentioned i n  t h e  l a s t  
r epo r t .  

SCION STOCK AGE SIZE COMMENTS 
(months) (cm) 

a  shbyi spinulosa  2  1 70 Kealt'ny . \ 
4 

a t t enua t a  - turned out  t o  be occ iden t a l :~ .~ ,  thus  a  l e s son  i n  
ca re  with seed o r  seed supp l i e r .  

b u r d e t t i i  sp inulosa  14  45 Dled-dry condi t ions  
may have been too 
severe  f o r  rootstock - 

browni i spinulosa 30 , 200 Healthy 
brown1 i robur 6  30 Scton dled,new shoots  

at base of stock 
hookerana robur 6  25 Scion d ied ,  new, shoots 

\ a t  base of stock 
lehmanniana spinulosa  27 100x75 Healthy, vigorous new 

grcwkh 
lehmanniana robur 8  40 Sc: on died, r?ew .shoots 

a t  base of s tock 
nutans e r i c i f  o l i a  1 8  25x30 Healthy 
occ iden t a l i s  spinulosa 27 93 Heaitliy 
sceptrum se r r a  t a  1 6  4 0 Sclai hea l thy ,  new shoo 

,at base of stock 
speciosa i n t e g r i f  o l i a  1 8  110 Doing very  wel l ,  

flowzre?. a t  1 2  months 

Such t rends  lead one t o  s u g ~ e s t  t h a t  spec ies  wll!.c'n p-ociuce new shoots 
a t . t h e  base ( p a r t i c u l a r l y  those  t h a t  form l lgnokubers)  a r e  bes t  
avoided a s  stocks.  The B.spinu1osa I have been us ing I s  t h e  Blue 
Mountains form which does no t  form a  l i g n o - t ~ b e ~ .  

Fur ther  t r i a l s  have produced promising r e s u l t s  and enabled the  
following conclusions t o  be made. 

1. Banksias can be g r a f t ed  by inarching,  wedgc g r a f t i n g ,  g r a f t ed  
c u t t i n g  ( see  separa te  r e p o r t )  and buddin.g techniques.  

A l l  of these  techniques have been used success fu l ly  I n  g r a f t i ng  
B.brownl1 t o  B,  spinulosa. 

2. Compatibil i ty Bppears t o  be b e s t  between c lo se ly  r e l a t e d  p l a n t s ,  
1.e. s tock and sc ion  i n  t h e  same sub spec i e s  s s c t i on .  A 

. The fol lowing combinations should prove ~ s e f u l  a s  a  s t a r t i n g  
' po in t  f o r  anyone who wishes t o  t r y  g r a f t i n g  Banlczias. 

B.brown11 t o  B.spinulosa 
B.nutans t o  B.erlcifoLio 
I3 . - e r t i c l l l s t a  t o  B. i n  Legrlf o l i a  

Technl q u ~  to use : Weage c r a f t  . - 
Time of year  : march 
Remember : Use a  sharp k n i f e ,  o lean ma te r i a l s  and c lean  

work a rea .  

Would you rec~mmend a doctor  who used a b lun t ,  rus3y s c a l p e l  i n  a  
t h e a t r e  l i t t e r e d  with dead and decaying o f f cu t s ?  



\ 
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! The restllts arc as  fol1ov~s:- 
! 

.. :: : .  .::,*':> . .. 

Browni i /robur 

, < ; f : ' > :  
:.',,:::' 
:::::, :\ 

.;:::I.. ,.+- ; 7  
1 . I  . , ,. .. . J '  . ,..,:,; 

Bro*mii/inteqrif o l i a  
Caleyi/sjrrata 

CRAF'TED RTiWSIA CLITTINGS 
k 
\ RY 

Caley i / inteqrif olia 
Caley i /spinulosa 
Lchmaniana/spinulnsa 

:. .,: '4RN L J W D  A!D OOL 'ZLS(XJ 
.':l., . 
,. .... 

' :.:,.,::> I 
,:,;;,;;' 
,,::...? I<navinq my intercqt i n  p r o m a t  ion by cut.;)ings, Coi Wilson askec! w what 

:_-:_/ would haopen if b.nksia grafts !ern h e  at the cutting stage, and the 
.- " . 
, - 

result t r ~ a ' c e l  as an ordinayr cutting. I sa id  I didn't have the f e n r e s t  
::: . :I idea, hut them wds one certain way t o  f i n d  out, and that was to try it. 

I 
: " :.j 

We  start^ in October, 1974, and did sane every 4 - 5 weeks mti l  April, 
I 

- . <  1975. 
':, ..:: 

# 

i Go1 did all the .]rafts (abmt which I k n w  practically nothing) and then 
' 

imai: the resul t  to m e ,  which I tiler: treatefl as i f  i t  was an ordinary ' 
' I  h k t i s r ~  cuttint;. The qrafts  are simple peg grafts, *he grafted region 

{ b i n q  1 - 2 cans. long. A t  first he was horri f ied  by the way I handled 
. . the m t t i n g o ,  but has  now got u .ed  to it. . 

Occidental is/mbur 
k c i d e n t a l i  s / in tegr i fo l ia  
Querci fo l ia / integr i fo l ia  
Syci.nr;a &errata 
!5pedo.. 8 . / in tegr i fo l ia  

Date - 
26.10 
26.2  
26.2 
23.11 
26.10 
23.11 
23.11 
23.11 
23.12 
23.12 
23.12 
23.12 

V',.., ..'..I. .. . ,'.'.'...... 
:${,;:$, 
: '..:$<:. - 
.., . *+.: 
I,. .:.I:;: 
:-j,;:: . 
:;: 3: ,: ... ,<.'I ..,, :: 
::.:!;>.. ., 

I - ::: ,, . ::< 
, ' . I . .  .Y.. .. 
?.,''.. - ' 
$;$$ 
.! I 
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Graf-d n&sia 'uttipgrj by Ian B F W  md .=I. w w L h  {eolltt'.) . . 
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pgella e r  B ~ U I ~ S Z  . , ::?:.<:;<,(: .:,i:j.>+ .) !.' +..' . i 
' - , ,$$..:;:: 

1 ' +\S.J'' ' . ,!,h,:j$;' 1. O r a f t P a i l e e  sci.mr1ied; 'stoc~t G t e c ~ .  4 + . ,!:.:$<;:!$ 
. A  , . . - \:<, :.,. ), .<o 

.,,.,, 2. Graft np/~ar .mtl i r  Succeedt?,.?cl, .>at s c i b n  &ad, usually quite qui&lyi - ,>,<: b,s::. , .;$.;:<<.<> 
stock root. cl. . ..+... . .. ..A ,,..J.. . i -. - . 

,; .*,v .,,.,, , :!$fl:,:. 
3. Graft apparently suema&cr, but the f,rhale tlxncj saon ciie.& : .  .,.;, -- :,; ,v . : , , d i ; j ~  ?;.jl::.::. . 

. . , 

. 4. Graft PaiLe& ~ r l  * h t l ~  scion alii ~t6d: acd.  j - ...,... ;:.:;: . . .... x;;<;;;:.: 
' * . . 8::: :.;j;, 

5.  G*ftsc'2ceeded, buesto&natr,mtep~_C ,. . . , . . , p:<.<,:::: 
, . ' ,  , .!>:>;<5Y: 

6. . rnrcX?ss! !! . . ... .;.,(f; ,<.,I:" .' . . .  . - .  ..,?) +.; .f.>X : I > . .  

Th. successes have bten Bfaanii/spinulosa dqsb tb hmber,  .i%rsh affd , , , - ,i;$.irp 
E I ~ i , i / m l w ~  @;one i n  Norwder, and E~l1tryifkptnu3~sa 'kn October and . ! i j . , j: , 

.. ,, ,, - ,  ;;,,,<,?q? 
' . Nba'uary. , " . , , , i;!F:!?;:o d l ~ ; ,  -, + . ,  . , 

. ., !,2: <:: . . ,fl.'<;.y., , , . . .  ~ a - .  crsr* su~ws:~  rate is 24a, z~e BXWlt1.i/Sp$nx.U~?& sBrimps rste i a  37;a. : . .., : :+?..,. 

The cm&.rate fez sucmssfu~ m t i n . q  o$ tho s<3& i s  &a, md for , . _  . ,.., ..,.. :,:.::i::;g:, ....,... _ 
,,:.1: 
............. 

. . . ,..-. ':: :.:.:.' 
a q W s s  ,of tha. waf t s .  61Bi a naWr of csccasi4ns n ~ q & f b &  =tinge: . . . . . . . . . . .  - .,::;.y:,:c.:, ....... z.. . , ..,.. 
of t he  s t m k w e r ( - .  t&eh p~d.t:.maed in t h e a w e w s y a ~  a e  gr&+ Xn- . . .  ni: .I ,:+}'. ...... .'.:.ii.' .... 

. . . . .  ....... , . . 4?,..,:<m>;.. 

m y  cases th: gmfkd  a h &  c u t e n g s  -.tell m'm &&ly &an &.i& &+. . - - :.I:.:;. 
. .... - ;j:?%$:. 

. . .  - -  d . , '  
not g r & f  red .  IT@ eorrnot of fez an? r?:$X&?.lot.Aon To2 ttiL-b.* ;:),,+:,> 6. 

.1 
. %. ,i..:.r. ,.;>:j.;:<* 
;>:; $::,;::.:. . *a., r<k<<:<$g 

#cccrr?ing to r ~ l  wi l -  i b % l . ~ r m  are mbrhzy &&a to-&& mr nw&:+~us . . - ,:. ::.:..,(,a'. ,,. ,.... ,,>,>;.:.); ,. (. 

'EoMW.ng: pwr mtr:11.Lzpr of bla  cut tiaolt@s+ "g;l~mnna-ib33.2-f ' i  &to& . .,,<,?? -,kt.;:<:;,C, .v, ............ 
a18 $c,m; md nmw 1 4 o l  taEw the graftit+& taps o f  E tm BOO;!! + , 1 ' , j:.:,:$;::: 

I , 'dm the only :yae : h h ~  tnkss  t4e tow of$!! . . ..,,.. . . . . . . .  
- 

,,,, ,(,.,., t.. !:? ..<.. - ..;:.:.::.v.. 

... .. - , ..J...'.'. A-::. , . :: 
Vb have i e ~ t a b l b s i ~ c i l  t4et  it is k t t e r  not to lea* lea\= sf &-'t m e * : . ?  ' 7 :  - . . '::?;sk;" 

.::<.i.p?; 
ot scion in the feqio:! of t h R  graft., qnd 81~0 W3t tMa rkaod I s  p%fmxrY +. , ' ,,V,,.?>. 
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q'he s;oi 1 bl,i 9- .rrgus  Pft.vt.r!p(:hut.a c. ; rlnamomi. ie wide 1.y 
di srr  i.bui.rrd I i :  X b t s i  t , * i i  i.i, i:: h<.r ~ i c u l l ~ ~ r c r l  p3~xltl.ngri . 
and 7iu.r spr t c . 3  ;rnd t i ~ ~ ~ m *  e.3r tlt*t;+ .t n a i l .  fitat.cs. A t  i. e 
the- c-rraacL c:t' . r1.y SC'F : r!(db spec . t ; c d i  seases In pi neapplesi 

- - 

and ac<:+ad~,-i,~ : 11 r rrni l c r  s h e l t  a r  b e l t 6  and has been 
~ m p l i < . a t . f . d  i : b  d l t i h ~ i k  p+i.lblttms ai ir w l d e  range? of 
hat r ic r.4 1 tur...: nr~rl ~;-r1r~ilrnc.nt a'l c.  r.csp6. The I iangbrr 16 LUIDS~C Lied 
k i t  the  war.  i ril -. ai pl-lrrts and t.he raiige of coumwrtJecr I t  
+ i l ' * : c  t s g  <; . i -~  . tie dl-..at !b ; n 43 I mi l l 4 . c ~ ~  of p l a n t s .  Phvtnmthorq 

ihm? 4s r r e l a t i \ c . l . y  cumniuo c c~rnponent a€' the e o i l  %%%, ,, s t .  c c  ; and h e a t h  i oaa+ubi cl t-s af 
c c k ~ t  AI arid r .;;by #.-..;in r a l Ausrt.a.1 i ,3 l -pam:  Quagnel snd to .' 

Westrr-n A:*&: c . i l i  A, S r - ~ m  l a t i  tudt- 17% t r .  4 3 Sd .It. 16 
r r c . c r ~ d r d  as ; a u s i n g  d l  cease xn F t i i v a  f lor% i n  a l l  c.i '.these 
- 7  T b j :! S::ur!.iic.:rn AI;HI t 91  :.. khtrd! : t- f'.tg d ~ l  da l+lted 
more than r v i  ,,(;Go h c c  t ~ k r ~ e s  c * i  I ndigur-5 veget at.-ion. 
h c  dmagr ' . r i  t.ha* . j . i r ,r  dh fares?. t ~ i  Wn8t.c-rr, Atistralia 1s 
causing the m o s t  concc.r.n but ~ i r  V i c t o r ~ i ; ~  par-ta of East 
G~ppslartd, t.Ia.? Bri.6ba~ae Ranges 'rr id WkPson'fi Pramr~~rtory are 
undkr ttlreat , Dm slyafii. . ~ ~ . L b r c i ~ k s  .I r :  nsti va c.ommir,r~~ t ies i n  
NSW arid Q t r t l e ~ : ~  J d18d Ilar t. hpen Less severe, mcrs t ly  con£ i ned 
to part t zltl a:. i y SrrLC*Ppt l bit: ar ens and ur:der t a t  ourable 
ra:nf a l l  c a + t , i l r  t . t  wtss ' I l r  i s ha6 1 *ad t o  the ttrertry that  
Phytenhtht R .I L- i ntrammni 1 s I ndl gt.nciuy to *.hi s at ea  and t h a t  
there the draedsr IS c t * l e r a t c d  urrleae the balance la rapset 
by h i  g t ~  l e b  *:l a r i f  I rrr +ct :on I r r  abr11-rlmdllv wet ycar8ci, st.rea5 
ia t be  hl , s t  dut-1 rig dr ..,g;ht or- d i  si.-~~r.bar,ctr o i  thr envi.rc*rtmcuf: , 

by marr. Hoht:icr', t h e  i * X t b  Pmc .~~:sceptXhr t l t y  of rsati.vr: 
cununurci tles - J J I  Vi .c .  tor I ,r arid Weeit ern Auet.ralf s :~ndtcates that 
t;he di.seilb.e ' I s d nch I tktroduc~ t i and Lht're is a very 
r e e l  th~uirt .  t c marly 1wt.i YE. spec.lr*s. 

:;;j:::y ,> ,;;; ,. .... ., 
ti, F::,' i .,, ,y.. 

The symptoms .*f Phvtovhthora are those of extreme drought at-s :$(:,.". ,,.,,?.., . . \ . . . . 
and m0hk dcarhs orcur rutdef d r y  condit~one in summer. The 1, ,. 1; _ ..": >:itv 

r o ~ l t  S Y A ~  6m.r l r r w e  been pt.ei.rinwly cr i t i i ca l ly  depleted dw.i.ng ;s,:s.- $$$i . mr- i  at warm ~;-rrdi t l<rns,  f aum:r'ablc t.o infection. S y m p t o m  !kc: 
WAF$' 43 f 03 1 4  ~ 5 2  - :;;(:f:<- ;;;+! 

:<,,,: 

(d Simu lt..ari#?our5 ~ h l o r ~ r 6 . i ~  o f  a1 1 the  T'ol i.age,. fol.lirwad 
by dsatla of Lhrt ubn'ie p lant  kith l e a v e s  st111 attached. 
In elme cam% s&ngIe shaote may shor these symptoms 
t-hiJe %he remainder -:f the plant. h ~ a l t h y ,  o n l y  
to t"rr'1 l..;r, .is the. & s i a s c .  dcvalups,  

(b) Progr-sr.vt? ch3aros.ls, only a t'ew leaves affected at a 
t i m e  fol.'lr,hcd by ebeci srrj un oi' the &f fected h a v e s  and 
dl  ebsck of branches, bt*gi~,ni.ng from the t J p .  There is 
a gcadud4 detxrinrat ian of the crow, ue* l e a v e s  art! 
r-educed c i r  s i z e  and In suscept~blr?  cucalypte, epf cur*pic ----  

shoots devrmlop a t ~ d  In turn detcrforata. 

The second symptom is charsctcrlstic of m a t u r e  eucalypts. 
Most under &Lory shrubs and eucalpyt seedlings show -a more 
drastic symptom. The roots show varying degree6 of ~ o t t i n g .  



Ktt C-Y~IIIC? spcL~i*:rip r i < . : ' a t ~ j i  * . - . c i : . d l . > . F . s  artd ckc*t . l i . :  :. L m :  ~ + : r ' k  t:tiqt 
15 0 

p 3 . t  t.1p.e i 5 *.. !,? i r i t b i f  t ? )  s m . + l j  t t b * , , : > - . . j  w ~ c . - C * . i < , *  f i ,  i t !  IZ~;! t* 

?i J C ~ ?  J . I B ~  : b i E lji,,'. : 6.b I 3~;4*c) i !:.rr t,.ht< cer I - ,  . t * i , ~   ti ~ c ~ ~ ~ m n f i '  

ertd tht: er, : , ; 1 r-vnwrr s o d  r.h.bcrt syai-PT c dr i  be. blackq,rted i t r rd  
k 

t r r L k . t i 1  d W d \ ' n  

hur,gst. er .~c ir i , -pts  themb i s  sr>rr,+bdcrab3,t* var; ia f  i i  n I n  
suncayt.i h: l . 4  t y, t . i  od in w i  t h  t.stab:l $shed (,up; rig.+ '~r'it,hi tr the 
gentr.s. bit.mbc-r.s , i c i  t he ."l<:-n,.>i,.aly pr,us subgt-~n~* shis\r the 
gtcuat..c?st susuepc i  L.ll 1.i t v., Tht- P ' t - ' l  lowins t.ilbIe t.ake11 f r u m  1 
Pratt.  9 H v s l ~ f ~ e . i . .  ( A u s i a  Jo  13i i . l . .  Scl. &b9 Ti-,-7;.ii I r ius t~ . , r tes  - 
t l l ~  &I t t'e*r-tkr.l ;:s hc~~t+tmen P;~>r i~r~- . '~ '?y~rt .~ i s ,  C ~ ~ r ~ y m b i  H and Symphrmvrtus 
s u ! ~ g c ~ ~ e r a  

Rr+m ntant- : i!, . dl stads? ~3-videfi-t j t .u lossnt  n di  s tbase  t are2 r1rtial1.y 
l i m i r . v t i  t c i  s ~ c  .%tt.ert.d i n d i  v? dual.&, par .~ t , i cu la r . l  v y c : ~ : ; q  plant.*: 
ss*c*:ptihie.: ~ ) L . i l l t . ~ j  ut a l l .  dgeb d:sea5tldg U S L I ~ ~ ' ~ V  ~n .3!11diI GrdupZi; 

r~ ;g t i  8y c i l r s r  ~ ~ p r  I blcS \ sr:.ve.,.re d l  rjlrase w f  deapr'+:hci i r :  4 ;~mmrrr rb  t y  -- 
C a t ~ : : ~ .  . T  j S p r r  i cs aod subgenus' 

. + * . - -  

C ~ ~ i s )  a3.bas E(C 1 e.l i . r  i c.dcrr.d 
( b('3) t .fr.prj.tt ,c,3~pa~ E1.S) d i v e . ~ . . ~ i c t ~ l ~ i t ( r  

R e 8 1  star~t < E ( S \  gr.;lnbd-, E ~ C ?  mscuf  ata EiSi marcrl.rt'era ' 
( E(S) me'li l.c.tdr;r a, E t . 3 )  ov,3c;t 
: E ( S 1  pe3 1.i t-;i, E . i - S )  pt-i.yanttti:mo.i 
( E::4S3 .?a t h  i i , E(S '9 retrdcici 

E(Wb at -~~: r t ,~ is ic r ,~  5 ! rL:) c..,qt,cmiiiriat,a : +&:. , 
S~rsc-ept~ b l  e ( s ( ! ! i  d?l.aga';.t:,tsi.i, E { M )  rugrai ul dcs 

t E { w )  glo.':;)l.dea, F.!Mi mu= I I e r . ~ u a  \ - 
C E (X1  !.ttiar_ia, E ~ M S  pipes l . ed ,  IZ!M) ~ & d i a t a  i 

Oi. rrchm nat : vcs, ep~ei ee t+%t:~in tho fani l.reo Proteaccae, 
E p c  rS daceaep Dl LXeni acaaep Panr 1.i snacaae and Fm*eceae 
are general1 v h 6 g h l y  amccptffbl.~. 3cr.c o m  however 
al;sf vpt. i bl- *per  S PP I n zmat ntCrt:* p h t ~ p ~  C C ~  t d t h l n  t h e  
abbwt: femJ 3 -2 t tlrre 4s v;r~bLat,,krnn i ta the ir~t.rrtnirty ut the 
d i  senire. Ma-artreru of Ure I dm) 1.i ao G r ~ s m t n  &.ac, f ypeeal *a*, 
Crmpnsk tac, 1 i l i  aced*, Ha lo~ag,nrc?ar, D r o s c ~ ~ c t - a r .  and 
R w ~ r  I rhfi8s.edi4 dr'e q e c e ~ a l l y  xde.sLa6&~~t end r.ncc-sdse tn 

,-e nrrmb~f~e in at t r?cte2 areas. anr .se giwupn 1 rrclude many e.xot+ie Y l  

uccd spat: i es. 

P4trtger ( P l k ~ t d ~ i r b t h  24 r;2rSdl) f cxund %hat. Pn V l ~ n C e ~ r r  Aurutrmal 
the L T e *  APPCI~B.QC' t h e  P~aSraceae f e ~ e  annng~t the maat 
high1 y sbacapI rk>h?. In oreaa 8t11BLed ha t.,scosdcd, i n *'la* - --- over bfL i . s l l r  92% death~ i n  &j.qk6~~La&$&~, knd'mure ihan 
6 5% rmtaaga L Lrn&n_jz&a.J& 3. I l i c+.~o&-~+ ,F-+,L.~.tturrnli 5 and 8, a'tt.enuatg. 1'her-c h a b  a13 O G B V C : ~  ~ C ~ O Z I  C C ~ *  ~ U L C E ~ L ~  b i l l  ~y 
w i t h  h a b i t a t s  xn!_rsa &tita1,tAs,, rc : : : .~ f~ teEf  f i'r IjofirLy 
draiared awamn s t tee, waE ac su . - : sr ,o t~ble  irb !In A?* cnuata 

rrmmi* which lla gt.rrr.rall y t'otund oa 2cep we12 d ~ p f  b ~ d  sazdu, In the aarn~! study -&'&a $'lap ig?rxx?dn !+ r= ' !~d  eurwCn ~ b z f ;  c1 ~n were unaffnc l,*d * I l ,  LFTr-:--.--- -.-as"-- 
"r e&tga.f.s F35$&.3!  2 7 y  o i. gFG. rr.zam~.a 

r e i d l r l  and 25f of &n~$-~~~i;n.ka .p~ei.~y~=-k w3r.e h i l l e d .  



mere bas e v  1 ttt'ncn t h a t  the eliscept i bi l i  t..y of B a a k s i e  
dccr.ea&rd atVl,.:t. tlrf: s e a d t k  st age but that a high 
susceptihili~y k t s  reached when the p l a n t 6  are over 6 ft i.n 
h e i g h t .  D r ~ r  c L t  compar.f stbn of tthc l e b e l ~  of auaceytibi  J I ty 
I n  Eastern and We6trrn Oaaks4a  sp*cf.(:s i.9 not avei' lab'le* , .- . 
Hnrtruvro i n  r . . c n !  r n s t  t -:I Pndgr-t Q s i -at . i  ng 4 - i '  Ranksi cr as t.he mast ,. 

h kg!, l y ~ i i ~ ~ i ~ ;  c r bit:: gcr,rts3 W r : s ~ e  C:.*okc: L ~ a ~ z & t .  I .  kt. + - 
&, 1.;$23) i:; the Br i>h.,nr H;ar.!gcs *;.f Yictucia  reoor.dad'crn3~y, - 1 . ~  
50% r.eductic,:t ~ f i  R m k ~ a q  p t i g i n & t a  n:~nbera, This compared ' " 

t i ~ t h  C ~ ~ P I C ~ C  r,''~.movaI ~ i '  D i J  lwvn-ia aer-iceq acrd H r t v ~ + i ,  hmt; i su ' ' !~ ' ! i '  rr 
95% ~eabrt i  0 . i  i i a  &%&FP~IW+ auat.ral:is, vOII l t + < ~ p t ~ , ? o q ~ u h  
and. 708 i n  l i i r ~ b e r t i a  G t r r c t i i .  Trr  earl i t srh  kork I: urn i , i r r b  ,ram< 
ait**a WI-.ite ir1z. f  T ~ Y ~ W =  J .  R o b .  & 2 d f - ~ 4 1  ratitd Banks~a  
rn,t.r%~naF& a.r ~ t g h  rn~*~lr su*r ctpt l b l e  s p e c  I CH ~f ter- ~ , t u s t r r  
Z , c~ratr5p)t*-~l l !h*m 11, ntt.1 Q ~ R ~  ttll*etb spvr ir-P C1t Pu.1 t.ennas and 
,Acr 1st r . 3  chf . - t 'r jru.l~td- ! R a strrdy ! n W a l s c d n g ~  Pr*r ;m~*tLr t  p ,  k s ; t  t, - 
ar~d  Law . .f. 2& 31-5 1 i Jateri p, mer~iriata eigth, - 

rnqs~. rjtnict4p* I 1.1 t: d ~ t  e c  k. _ocac.c.a I lsp ~ 0 v k : r x e l l  J *t .a~ltata~ . . 
f: , t'P7,'lfit * * O ~ I V  ;- .- 3 I. ~ . ~ - r t ~ ~ ~ ~ ~  *rsa tufia s-FA ii 1 ~i ~ I * : ~ ' C : R ~  , 

BtSttr:~ir?a , h h i t b * a ~ t  1nadres arid Lrnrasper .m*t~rn u n o i  d i * s .  hankst 
%errata ,  ras  t . . . t  i ncq udrd i.u t.l1r6r r a t i  r'gc. I t  was how eve^ . 
at.atcrd8 that L&wr-r,dt.d d l  d nrrt  .sh?iw. s .ympt  L.:~SIO 11 we1  i irftcr 
thei  r ay1,ear.int.e Ln titic bader-sf t-jt.ym Ilnty~:varp dtaathri dt d 
UC.C~AI.  T l \ i . ~  mi*y be contrasted t6  PI andis Lrr Pizdger 1s wc,r.k 
wtrlrh \-cry : - . t ( j id ' l~  R L I C C . U ? L ~ ~ ~ ~  eu t . h ~  dcsed6cA, .H,,wevi:.r b, sr.rsata 
can be t r  lghr 1. sb~scept;l b l e  under t h e  ~ i . @ t  condi ti-ona. YJestt 
and Lzb sec:il'de:d ~ ( J - S C ) %  dea fbs  in 1971/72 id yobng regenerating 
B, isarr.&k.;+ 1 , :  a g u 1 . L ~  b o t t r ~ n  in VlilsonQs ~rczmohtory, 

nke o 1 ~ 6 t  ire[,* r.l ant t-nv ~.r .onlneut  a1  r c : q u i  remtnt t"o.1- i nsection and 
spread of Lsh5 t d~l)l.t.hor~ c i nnllmllmz 1 a ~ w ~ ~ f . e ~  i n thf: 1 oat zone, 
' In many a rea*  m a j w  outbrealrs of diuease ar,c- c w  ce l la ted  w i t h  
above dverag'r. r a i n f a l l  and .in irldi;viduaAl arAeoa the disease Ls 
mest s tB; -~ous  ktlere sr-andi.n~: wa? -J 1.s p.rscse~t;. Simi'Y av i  v. fb~c  

spr m-~d nf -tl?.- d l  .s*ase i.8 EQr7e r.*pid w i t h  aat:er. S ~ t r a d  ,down , 

dr;+Lrrag~ 1:-r:;.k ~.,.ji pc.or>lv drlair.t.d site& hx.s k e n  rwrpc)tdsd a t  
. 4 O . m t t t n s  pd::, yeas', dirmlrl l l .  c ; r r  ~ ~ 1 . 1  d.:.,cc~ned s l t e v  at 49 
netpea i n  r ! : . . ' c -  ,;@.-ars arid along t.htr c.ontou.p of her1 dpainc-d 
sft i l  ari 30th * ~ f * P a  ptaF veap, 

Tt: h a v e .  an i.-vi'er.t. an vi.x~ltr:cc.  ~ . t '  pa r i.n~.~w,#;mL t h e  mii6f-ul r 
muet be prestrnt. antler. t:a=.-*:rrrab~.e t empor atare C V ~ I ~ ~ I  tl011s. . . 
The r'y.s,gus hlrs a m i  t r f  m m  requi r e m r n t .  r7f at.:!.ut ~ O ~ C  and 
an npt,dmum d . l . v ~ s ~ d r t . s t r L ~  .higtisrn Markas Kassatry and Pagg* 
. . : j ,-bb5) carried i - l r t  t r . a t r  g t h  Euralv~tu% 
sirhvrt .  wh~c.h &lt@tko advkfale effect dt 44-5 C, sf,lght - 
ef fe l t s  at; I ? .  5 'Coarrd J b a l i '  Co ICi, 5* dt:nt.v at. 2Z(iaC* C and 
lrlb% dt-~<T dt 22-0 C. T h r w  hinter ~sihfayl 1 in p~nbahly not , . . . ' 
ot ilny s!gn.rr'.lcanca ua f.ernpc~atursa arc too l.ow. l inwevr~ ,  
above iruerapc- r a i n  fall .sng, i n  thr: r*ar.mtF munt-I*.. Ca%ows . . 
dk s e a w  rstu b l  i shrnent , Markas Kassabv and i+itrlds (4u~t.j. 
D o t . ,  &, 14 1- 34 ahnksd that disease outbreaks i n  Edst -. 
G~ppsland f i b  1 ~ 5 2 - 5 3  and 19jS-jaO 1466 and 1~70-71 were + . t .  

dArc4ctl.y r , t -  i a t e d  FO above average rainfall i n  t h e  sutmm : . 
and spr-ing pr:ece&.ag t.hs appeapance of the dieeacse. ' . . 
me masaiut. r~uz break F n  the Brisbane Ranges tatudsed by W ~ s t s  ''1 ' 
and I'ay&otf +bust. J. b t *  2b1-943 in 1971 was preceded. , . ,  

by a ral n Z  &'I 1 r*f 4bR 3 n 1Y70 i ndead of the  a-ve$*sge clf 2 5n, . . 
moat 'of ~ . t  f a l ' l ing  In aurrwer. Podger in discussring I nQt,c%ion: ' -. 
i n  the Western A u s t ~ a f . l a n  f wests states t h a t  *he soil*; are: ; ,  
f'r e.quent'l~ w t d t  ted in spr+ng and aut stnn and by o c c a d  cmaL . 
s m e p  srotnla%, H e  prdnta out Chab the l i g h t  text;cuued -bopauile. 
L q F  th*? j & : - t : d  ~ " % ~ r e s r  dill-k .rkp.fd kr . ! tL i t ;g  .,L. the f ~ o t i x ~ g  OO;n%, :~ 

e~ecb l i g h t  t a 3 . l ~  br-1 nging 'large volumas of soi 1 to f i.el.d . 
. . 

~ a p a c i  t v .  This exposes marly .r*uts to the chanc.c of infection,. .  : . 
which i n  thr. warmer rnotltf~s cart t a k e  place  i n  24  how^, 



k 
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17. 
Factors which favour r e t e n t i o n  of wa te r  i n  the roo t  zone 
increase P, cinnamomi dmnge . Poor soil drainage la.an 
contributor. I n  the m a j o r i t y  of cnaes, serious diaeasc 
are correllnted vcith sha l low s o i l s  overlying impermeable 
In thk j~rrah f ares t  of Weatern Australia the dominant soi.1. 
p a t t e r n  i s  s h - l l o w  sand ,  s i l t  o r  g r a v e l l y  sands  ove r  indurated', 
l,?'*erite o r  dense c l a y .  I n  the Br isbane  Ranges t h e  s o i l  i s .  - - .  

... a S h a l l o w  l a t k r i t i c  g r a v e l l y  g r e y  t o  ye l low brown sand. over  a 
mott led claypan.  S i m i l a r  s i t u a t i o n s  are found i n  east 
and 'dt VJilsonls Promontory. However, it ,- 

the e f f e c t  of s o i l  type  i s  not  absolute  as 
h a e . b e e n  found ove r  t he  e n t i r e  ragge ob s o t 1  types.,  i nc lud ing  . 
deep  w e l l  d ra ined  g r a v e l s  and aeol ian  sands ,. . .::::::!.:,"; . 

. , * . I  .- ,:<y':$: 

The d i s e a s e  i s  more seve re  i n  f l a t  o r  g e n t l y  s l o p i n g  t e r r a i n .  - 
. . <::y::,::: 

', ;;:,; :,;; 

tfiayl - s t e e p  h i l l s i  e s .  Podger f ouna abundant , d i s e a s e  i n  -the-: : -  9 .p$y;!' , , 
1 :  . , I 1 

j g t x h  f o r e s t  on s opes up t o  10° b u t  25O s l o p e s  were a lmost  , .. , .: .,,, j ., :. .- , ,;!i2;::;!.:, 
er i t i rd ly  d i s e a s e  f r e e .  , - , .:a !;$?I$#.; , . . - : . . . . . .  (: .::,... , , .* ., ,*:; \ . < ,g;,;:,>,:i*s: 
The cllrnatic and soil requirements f o r  d i s e a s e  a r e  complicati 'd. , . ;  1 ..'...!gj?.$ ;. 

. .  by the .!fact th%t along ~ 5 t h  pe r iods  of h i g h  moi s tu re  t h e r e  is.. . : ; . , .F~:::::.::?:.. .,<?:..( :.:). .................... a ~equtrement f o r  drought  stress,  f o r  t hc  d e v a s t a t i o n ' o f .  t h e  , , . , :,: -.?!:?::.:. . . . ,h~, . !X .............. root system below t o  fully 'shovr above ground, Summer drought  ' .' : ' . . . . .  ... ,?.,<)?.! 

is a regular fea ture  of the areas of A u s t r a l i a  where .. ;$$?J:: ,:<,<.:~:j: 
P . c i m o m i  is causing most concern. ' j:)!s..... :.<OXI:S,;: ,$.,, ::,....:. ----- <'..<+).. 

i.:. '.'......,. ,,*y,',.'.':,. ..,;:<,:.:.:.:.. ........ In i r e n s  of high summer r n i n f a l l  t h e r e  h a s  been  l i t t l e  t r o u b l e  .:..:.:; ,. ..<< i:cy ..'. ,, 
with P.cinncmorni. Tha disease h%s been r e p o r t e d '  f rom mnnJi , .  , 

. 4 ;.,:,:.:,v,..,> 2;pc:: 
areas i n  guecnsland b u t  only  i n  e x c e p t i o n a l  y e a r s  have large ..: .:::::,. .....-, +... ..$::. 

........ scale-losses occurred. Ln 1951 1971  e x c e p t i o n a l l y . w e t ~  . - , , ,:+:,:,::%<,. .,. .. . lj...,l,l 
condk+tt.ons r o s u l t e d  i n  losses i n  t h e  c o a s t a l  lowlnnds of. sau$h-.  

., .::.;::.::;:;,, . . .  ...?,' ..... . . . . .  . . . .::x.:<B" 
e a s t  e r n  Queens land .  - . . .  . . . $;;;:$. . .  .... ,:.:*..:-:., 

*,#I .:gf'.SB*-: ..:...... ,,t; , .!!.., .;<<.,:, The reason why t h e  normally kigh'summer r a t n f n l l  does go$ caube ., , .  ............. 
, :%:*?;.::. 

greater l o s s e s  cannot b~ proper ly  explained, It has 'b'erE3'n' , .. , : , -i . ,$:$fi$c .,<. *:(,>,:.' 

suggested that t he  f l o r n  ia more resistant t o  P. d i d b d  due 4 ,,., !;:!, ... r ,  
t o  i t s  being endemic to the area. Another .poss ible  cxp15a .~ t ion  i s  i. , ;+$$,::, 
is that  the plmts nre grawi-Kg "in $base ~ 5 t h  t h e  clima* * . . , iic!:p;.: 
having maximum growth under the f  nvourable  wet and ho t  condl ti o m  ; .."' : ''!L$?\. , . 

1.:. ;. .,: 
and nxe t5heref ore  ~ b l e  t o  r a p i d l y  r egene ra t e .  f e e d i n g  roo t s , ,  . i . A ',!, ;j:,./t,:.t:: , : * The con+&st i s  d r a m  w i t h  t h e  "out '  of phaset '  summer grqw:%b ' A .  I . q , ...>. . , .: 

: . . .i:<,..>:-?,, 
1 . \ :b>::i:!:, of p l a n t s  under  d rough t  s t r e s s  i n  s o u t h e r n  careas.. , . .., . , . 

+ I  * 
, t .  , ../ *:..,: ,.; j:;; 

I * , ' :>;:;<;.;. 
: . . -. t;!! , . c 

4. Methods of Control 

- Phgtophthora cimamomi is a s o i l  inhabiting fungus which.,c&n - 
. . .  s u r e v e  and mul t ip ly  on d&ad organic matterein the s o i l ,  . . . . 

Ln thc absence of l ive host tissues. Survival in .this way for 
. . . . . .  at l e n e t  s ix  yenrs hns been demonst ra ted ,  al though i t  has. 

been s h o m t h a t  the disease potent ia l .  of m infected area, , . 
does decl ine  ns  host plants  a r e  Hlled ,  C o n t r o l  of soi1,fungi 
is inherently difficult , even with high value c r o p s ,  an6 - :, . . . 
the abLli ty to survive away from the host  makes conventional ., 
c r o p  r o t a t i o n  and s n n l t a t i o n  methods useless. W'hep-'taken . !<.: . 
t a  the f i r e s t  situntion c o n t r o l  i s  ,an i m p o s s i b i l i t y .  Current 
e f f o r t s  arc cancentmted on l imit ing the sprend of the disease 
with in  areas nnd more especially t o  avoiding introduction t o  
new s i t e s ,  It  appears inevitable t h a t  vast  t r a c t s  of n a t i v e  
forest, woodlnnd m d  heath will s u f f e r  damage t o  a t  l e a s t  
t h e  w e t t e r  p a r t s  i n  y e a r s  of above r a i n f a l l .  



I'rr c .c~l t . iv irt ic .~r~ r t has> beer* showl tha t  P. cinnamumi can be - 

t-f i t :~ .  t- ive1.v c,c.dt,c c - d  b$ i npt 3 c,ed dr.4i.nage dnd cont r-o.ll.ed by 
t h r  usti c.1' t'rrtrgi c.i dci,, Irnpr."k c:rner!,i ~ - t '  dra i nag* by l.ayitcg pipes, 
rd j y i  fig beas ;rr:d t h e  inr..:,rpccrat,i?.*rr t.rf sc.ci1 c0nd.i tioners i n  t h e  
tb tdm c~ lL~rnuj .~ tcv  4 ttld ~ L P  gypstcm h e w  ( r b \ f i ~ : ~ , s  h ~ r l e f  i t 3  I rr 
r.educf r ~ g  t:hc b t r  ;id. up of stand.i.ng vat.t?r.. I'he t ~ c n i i c  i d$s . ,  - 
*De*c.rnn arrd "L)' ! ' a ; !  ;lt an* JT-e . i r s  regu i a r  0s.: I.<., c-crr~t~ol  P. i. f I I ~ I ~ ~ C N I L I .  

?h 

1 k,e lr ; t  ; c t d t . ~ ; ~ . ~  1 cr;rbrape dnd "Di fo'l at arbn has been sr.tccesSf 111 l v  , 
tpjc;d the t tt-1.d t t . ;  pr:i.;,t:c,ct; aat..:ve spctLoa. W - s t c i  and taw 
( ~ u s t ~  ,:fa &:.to & 31 -51  )c;sed "!Di t'c:ia~an" at the r.at.r df 
2 0  l b  pep IIriclc; scpr.irhtA yar-ds and wat.el-ed i a \*I th If3131 gd l lorq  I 

.;t' wstcr i I i  ,L@.:.~ksi~> * : # - x * s ~  a boodl.altd at Wi ls<.nq s P r i ~ m c ~ n t o r - y  . 
'1,Ite Lrt..ar mcrtr , ~ c . r h  app1.i r d  i.n December' and a g a i n  ei 7c months 
liitet.. 'I'o q l r .  : L .  the papet; n b r r y  oi- /the symptornsl, such as 
di  e-boc.k ~ 1 r d  c :  r ~ i r  .,is; s, di.saype.irrd and p'l artts g r e w  vigurourlly 
d ~ i d  # ) ~ ' - : d t f ~  r:.d sf  ! ,~rng  g.r c-en[1 shrmt.~ W i  t.1) th4- pdbli;i.rkg oI' tf mt- the 

The,gr (abst-r v d t  r *lie *eve Ln marked contraht with t h ~ s e  im 
t-ice ,e.gc.t;ii i.:l; t i d  t.hf8 jp:'*: . . ; t ~  Scca. D : ~ r , i  rrg the  same two 
mc?nr.hd,, c:h l c , ~ . :  - no d1.t-t)ac.l\ and death s p r  e a d  dbkn the  ker e k e r  
Spur uelnw t h*: r.rsod . J i t r l C  t i i i t k  i nio a wi df! d.r,dinage area  and 
~ x t e n d ~ d  for 3 tdaif' m i l a  nlong t h e  directl-on ot wiktc.rl f l o w g  
i n ~ . l r  i eh g: 4.-r A p: :lnt commtdn.i%t;y r:..S' Sprenpll i a i r~car-nnta w i  th  
~ c d t  ter'ea tree.- t; z 3n16sta serrdt  a and sc ~t Cered Xartthvrrhoea 
.twist va'l  i 5 ar.d !a! p f i ~ ~ l ~ m t r n  m v  r's 6 r x - b  des4 -P+ cln~arncvni W'IR *- 
~cadi l v  i . ao la t  t-tl t r ' o n ~  t tie n t ' l ' e ~  Led d~rd d j  1r:g p l a ~ r t  

"I!.:., 
ihe 4 . f  Iec-.t c b r '  t : ,ea tmet i t  wds not to arad1.c ar.e t h e  t u n g r ~ s  but tc. - k?,., 
bnhibit diseaad- attach. Tests w r - c :  s c i l i  pc-ositive, a t  43 ,Icwsl ,<,::- -,,,.. 

I:.'.'. 

, L e v e l ,  .t.o Pp  i innamuml dc-spite  thc t - * b ~ i r > t ~ s  sdlilt.a-.y ellect on ;,;:2.*: 
:.:q*.:. 

t,tre v t - * t a t  i b r , .  Rc-tsr,)~rne"nt .t t L . . T F J ~ ; ) ~ ~ $ ,  m i  x mc-1.th1 y iaterva'l* 
b ~ * ~ . i l d  I)( .  ni'c.! .~aacy to conti'r?:ie c r . r ~ ~ r o l . ~  Undet. c t r l t i v a t . l o n , ,  
.f.t d r a i  nilgc c ;.,lr.l d be ; m p r - ~ v  cd at. the siurte t imr: t h e n  tht: i t  tec t 
c ~ i '  t r.cat.m#:li(. n. 'rv we1 l hc tpeat.cr arid I.ongtxr 'I a a t  i ng, 

- .  

.It ahuu1.d nlot be conside-rvd that: auy plant  &hawing the sympt.rhra 
listed ln Section 1 is nut-rtttazit~atlv subject. kr.6 attack by 
.Ph_ytt~s~ht,hns~a 5 m n d m t i m i .  L ind ica tad  t h e  symp~(*rns are those 
oi' z:sjot/shnclt f nbiIanc  e resulti.r;g ~n I rrs~rft.-l.ci ent moi s f u ~ ~ c  
being avai l a b !  * to the  piant-. The s y m p t o m s  c islrPd bell  be 
caused b) dr...:-ght a'!-csne ar, .by mechanical d,unage nrd by s wide I 
war i o t y  o f  1 ungi or. f nsects dt . t  a c k i n g  tile r u o i  orm crown. - ' 

I 

Thesu include. r , ther  spr?ci cs c. . i  Phyta-pht.bcrra and species c.!' .. 
blld r~e la t l -d  gr.rbub I%thi.krm. . , 

T h e ~ c  may a l s ~ .  be phvs  t 01 ngi cal p ~ o b l e m s ~  t:ot:all y unr-c-1,~ted. 
L#> disrast .  a i #  a i i h ,  t tldr. a7 u pet ! .I  I ar '  t :. ~;.diS... r. p l a r t i s  rrnder. : 
cul t i v a t i  G ~ I .  4 h e  j I.?ssrs ~aa~c~.a~ed-witti~mmt3c--wter4-n~f , 

Weot. Aust~i41~~in r~atlves cou1.d reiL be 'in t h i s  categ%,t-y, tied 
in with l n  ph +.ijcl"r>rit of phase gt owth unders rrt lr  drc~ught prone . . 

c:l t mat I c cctrrdl t 1 amti. 



FURTHEB DETAILS ON CULTSVATTOV 
x -. By D r ,  Trevor Broxton. 

B.maralnata and 'E,robur a re  planted jn a l a m  area so they 
ef f e c t ~ v e ? - g  have mulch, 3, n n r g i n a t a ,  ericlf o~ and s e r ~ a t a  
are plan ted  on a n n t u r a l  slope and consequently have good drainage. 
B.mbur_ i s  in a n s t n r a l  depression i n  t h e  lawn and hence it I s  i n  
a wetter p o s i t i o n  than ths other spccies .  N . B .  i n  summer t he  
lawn is watered so t h e  P - r o b ~ ~ r  i s  kept moist throughout t h e  year. ?, 
B.menziesli i s  i n  o slightly ra i s ed  bed(about 6") adjacent  t o  the.  
l a m  .-- it regu la r ly  r ~ c ~ ; v e s  water during t h e  summer and does n o t  
seem t 3  ob jec t .  None of zhe  b a ~ k s l s s  have ever  been f e r t i l i s e d .  
B ,e r l c i fo l iq  has  f  ;swered twice,  &_"iaipina*a and B-robur a r e  i n  
flower now f o r  the f Lrst time e n d  2 . ~ ~ i l z i e s L 1  Is i n  bud f o r  t h e  ., 
f i r s t  t lme . D-lr!.ng winker ~ ~ p 8 L e s ! . l  has been pro tec ted  from -- 
f r o s t  by a iiesalan cgver., In : t s  f.'irs.v w l n k ~ r  (lh73) B.robur 
suf fe red  sever2 burns t o  i t s  new f'o,!.age bu% l a s t  ysa r  it was O.K. 
( a c t u a l l y  no new grovLh was observed i n  aukumn ''74, so naybe t h a t  
i s  why it; W ~ E  ' ; ros~,  h - ~ d y  :--I winte:, ! ? I : . ,  Lk 

Mans othe- banl;s;-as keve Seam hl.! ed w:.l;l.lout s:vlccess. These - -- - 

include B . ~ ~ L I ~ T L L ~  c I ,  c.>cr,inea, speolosa and 
rionote:. it is my hs!..icf tho+; bankslas as  wel l  as  r equ i r i ng  

Eood dra lnage (mosr sf t h e  obovr sp.;;lec were planted i n  31 of 
sand-mountain s o i l  mix behind 2 r e t a i n ing  wa1.l) a l s o  requ i re  some 
shade while yoanc, Vith t h l s  Ides  i n  mind I have const ructed a 
ra i sed  bed ( 2 i  c l  sand-rnount,;:!.~ so!-l. lnixj i n  zn area t h a t  r ece ives  
about cLn. :i i?a;re p lanted t l ~ s  follorr:!.n~ s 3 e c i . e ~  111 t h i s  bed i n  - .- - 
March ' 75, BLc,p_c-,;-2~7, ,>axt~!??. , =on t x1ata_, pu&~:hel l a  and 
a s  well a s  C~gz1:jra W i d . i - f  01- ,a9 n3b:iis and proteoides. ---.-. 

Most of w y  eaz3ly p lon t i sg s  31' +aii:c::las were of p l a n t s  from . .  nu r se r i e s  but 1 have now es'tabl5-shed a  prcgram of growing my own 
p l a n t s  from seed, 1-11 sy   elit it pl,,nt:.ngz !?sve been my own p lan t s .  
Advantages O? g:?ow?l?g c&~?k:;iz,: <FOIZ seed 

i )  plan;.,, (:En be plan.z;eZ r!h?le q ~ : t e  :;nal.L 
ii) . p l a n t s  ape no?; f n r c c  f ed  2; any s'bage - 
i3 I )  l.t :e o b v i o i l ~ l : ~  ~:uck che~pe_n than buy:-ng p l a n t s  at 

$1.40 each. 

I Eel t h a t  po tn t s  L )  znd ii) ~ U S G  help  whe:? p lan t ing  out 
banksias away f r m  .;;ilc?.r norma?.  en.^ i r ~ ~ m e ~ i t .  

I. 

L 

by HUGH STACEY. 

: F i r s t l y  a comment re  IJanEEsla IenS-?din; while it is t-s 
t h a ~  I have fwnd I t  prowing **-+ Ln s warspy and alongside B .robu.r * 

t h i s  i s  by no means general ly  the oass, In f a c t  Bcrobur i s  no t  a 
common p lon t ,  although It may be domlnant in swampy areas, 
B,as~lenlfolia_ls q u i t e  widpspread, and it I s  very oornrnon on shallow 
heathlands in the Royal  blc'r,!-~nal S a ~ k ,  While general1 growing on . 
~andston~, It seemr to be at home oil o lay loam a s  a t  d n a i  
(south of t h e  GCQrge!s ~1: -e r )  Z have seen i t  !.n heath a t  Blackheath, 
Blue Mountains, It, :;s also  Yne Inkabl'calit of the swamp 'at PoAeL-- 
Waterhole in t h ~  Glenbroo:~ Nationul park, lower Blue P:ountains   ere 
i t  i s  i d e n t i f i e d  as  gCp~'1ucigg2 by AAan Fa i r l ey  in h i s  book . 
Beaten Track11 ) . 

I can a l s o  re?a r t  now on B,paludosa whic)~ I have observed nea r  
Cordeaux Dam, s ~ u t h  cf S:~dney, and a l s o  I be l i eve ,  at Blackheath 
near a  lookout known a s  P u l p i t  Rock, above t h e  Grose Valley.  (This 
l a t t e r  populat ion c o n s i s t s  cf ;several- p l a n t s  which have flowered 1 2- 
witbout s e t t i n g  seed) .  



, .,, .. $A?:: 
In some ways B.pn1udosa c ~ u l d  e a s i l y  be overlooked in mist.ake c+::;' Ye;:, 

for t ; h ~  fa r  commoner $.asplenilfolla, p a r t l o u l a r l y  If a t t en t ion  1,s $:$?I 4 

paid only to the leaves. 1n bgth species these are very variable . 
ln shape, size an$kdsgree of serration even on t h e  sane plant, ana 

ti,);; - 
;:.,*/. 
f- ,,,y 

St can sometimes be. d i f f i c u l t  to pick specifio samples apart The& <c(:* $! . . 
are, however, severa l  gsnera l  .dlf f erencea which can be used-.as- a ' ??$- 
gulde. B,paludoso is t y p i c a l l y  a shrub up t o  5 ft high (muoh #,x.:, *:.*. ,::.:.$., 

taller speoimens have been noted by others,  probably in areas lesi' .: .,,, :;!;;,: !:::; 

frequently s u b j ~ c t  t j  fire than the Woronoxa plateau) ,  f a i r l y  . . ,. '. - :+.:.. . :<;,4: 
open in growth but with stens sufflclently upright to .gmvlde a r.. ::;is> ::. 
pleasant ly  shepad bush, Leaves  t y p l c n l l y  angled at 45 t o  the ate#,  i.;:.;, '..,.... 

with margins sxietimes e n t i r e  but usually f a i r l y  ~ v e n l y  serrated', - p,::). ..',.'. 
edges recurved and toper ing gradual ly  to t h e  base of the stalk suoh ~t:;; :I,::::; ...... . .  
t h a t  there i s  v i r t u s l l y  no p u t l o l s ,  The t a y ~ r e d  por t ion  is-usually .w. *., 

quite straight and f r e e  from s e r r a t i m s ,  ~ o s t  LEaves are l e s s  than , ,v : ::i>;; .'.', .] 
3"  long, some up to 411 and up to l i f t  wide (say  up to 1-crn x 3 cm) , 

- , a-x$ .,.." 
v:;:: 

generally spathulute to obovate . The underside of meturn leave,$. show& :,;:,-, r.,,;:.. ,,.... . 
pale green with veins distinctly whlte, only the mid v in being , 8 

5,:,::,:. 
$ :::, . 

prornlnent t o  the  t ~ u c h .  Veins often angled at up to 60 to tkmmid c,*;i~i 
vein. Leaves  an9 s t a l k s  are q u i t e  glabrous at the end of the - ,+r",. ;:+ 

winter, but new leaves bear R very fine r u s t y  tomenturn over both >, &;i \t'  . 
m i d  and minor ve ins ,  t h e  young s ta lks  n2eo being flnely pubescent, :;.$> ' 

:.I,.* 

13%; 
The oontristing features of B.aspLen3.folla so far ore: 

new growth, b ~ t h  leaf ve ins  and s t a l k s  th ic le lv  coveredwlth a rusty 
velvet tamenturn which perslsts on m~:ture stalks and leaf  petioles, 
gradual ly  becoming black in colour,  Leaves up to 5" x 1" 
elliptical to oblong or obouate, the edges rounded at thef  Jo in t  with 
the stalk, l e sv lng  a d i s t i n c t  petiole il1l t o  11 long. Vein8 prominent 
on the underside tending t o  be yellow rather than white; edges rounded 
but not recurved, i r r e g u l a r l y  toothed or e n t i r e .  

The general impresslm is t h a t  B .zsplonWolia is a much more 
thfck s a t  shrub, with s t a l k s  much bigger in diameter and leavea mare 
inclined to spread. Flower heads a r e  of ten  terminal, whereas wlth 
B.pa1udosa- they dcvslop on mature stalks at l e a s t  t w g  seasons 
behaind the new l e a f  growth, and are thsrefore more endlosed w1thj.n 
t h ~  foliage of $he bush. 

Plants  are unmistakable by inspection of flower heads and seed 
tones, Spikes of B,paludosa_ do not  exceed 4 cn in d iametsr, the styles 
being ct rfght angles to the rhach ls ;  spikes of B,aqplen l i fo l ia  are 
often up t o  7 cm in diameter, Perlanths and styles pers is t  on seed 
nones of B-paludasa, st least as  stubble,  while seed cones of 
B.ae~18niifolln are invariably  clean. protruding valves  of 

aludosa a r E  black, thicker and blunt when open, while those of '. 
b f o l l s  ars grey, thlrmer and razor  sharp. -. I * ' '  ~i I have not seen U n B o d r s a  grawing In swamp ccmdltions as :T the name suggests, but r ; t h ~ r  9n shellow sandstone pookets on a : 
gentle slope in ossoc la l lon  with E. serrata,  Haken sericea, ~ e t r o p h i l e  
sassllis, Iso a on n n e m ~ n i f  ~ C i u s  an4-ocjnj.a species, together : 
w l t h  sever- AS w i t h  so many of the Proteaceae it : 
seems tha t  young p l a n t s  must be prevected f r 9 m i ; ~ i n g  rrut, so that 
watering or plan t ing  wherc soakage ensures sub soil m 3 i ~ t U ~  1s , necessary 3n o P d e ~  t? al low the plant t o  establ i sh .  

COHNENTS ON GROWING IN S.E, Q.%LD. 
>:,:<.:;.::: ........... ... :.. 

Mr. J. Baker, Caboolture ..:'.. @;;$3 
... 5,:. 

The r a i n f a l l  st C a b ~ o l t u r e ,  ld, 1~140- '1~0mm,  per year and 
l25m or s3 a t  Gympie. In b3th arees the summer is t h e  ''wet 
seasma but ths s ~ i l  can becme saturated at any time of the year 
f o r  up to three weeks. We h ~ v e  f mnd t h a t  Phytophthore. ainnam~ml - 
d e a t r ~ y s  the 193% system of susceptable plants in autumn-winter- 
spring, during per lods  3f ~ 9 h t l n ~ ~ d  wet weather, 



The following a r e  t he  r e s u l t s  of some small  t r i a l s  c a r r i e d  
out  over t h e  p a s t  2-3 years 

\ . , 
( I )  Graf t ing:  An approach g r a f t  technique was used, ve ry  simila&- 
t o  t h a t  described by Col.Wilson (1974 Report) with s eve ra l  minor 
d l f  ferences  . However one B,coLllns gra f t ed  9n t o  ~ ~ a s w l e n l f o l i a  
succeeded. Five a t ter ip ts  were made - t h r ee  onto B. robur. 
M-atching of cambium l a y e r s  was poor i n  two ca se s  and two plonts 
t h a t  had apparently taken died suddenly. ', 
The d i f fe rences  were a )  b j t h  s t%k  and sc ian  seedl ings  were both , 
grown toge ther  i n  one pot and g r a f t e d  when the stems were about 
l O m m  i n  diameter. 

B )  Wax (Grafing Master) was used. 
c )  cu t s  2 and 3 were no t  made. 
d )  bark was remsyed from t h e  sc ion p l a n t  a b ~ u t  

12mm below t h e  g r a f t  th ree  weeks 3r s3 a f t c r  t h e  g r a f t  was made. 

(11) Nutr i t ion:  I have had goo3 r e s u l t s  with lOsm3oote~, "Yate 
P lan t  P i l l s H  and bl03q and bme.  Seedings of R.  robur were a l l  
k i l l e d  by l e v e l s  af f e r t i l i z e t -  t h ~ t  B.ccrllina seedlings t h r i ved  
on, cnd B.asplenifol ia  Showed l e a f  burn an3 death i n  some cases .  

SPECIES NOTES 

Banksia i n t e ~ r i f o l i p  ( M t .  ~ i l l i a m ) .  

Seed of t h i s  species  was planted i n  Febm\ery 175 with 3 gqrminating 
a f t e r  8 weeks, t h e  pot  remained ~ u t s i d e  and was subjected .to a l l  
weathers. It was n3ted t h a t  a f t e r  every subsequent s h ~ w e r  .2, 
f u r t h e r  seeds germinated with t he  r e s u l t  t h a t  21 seedl ings  have 
grown up u n t i l  mi3 Ju ly  175 - a 5 month ps r iod .  

This r a i s e s  a number of quest ions .  I s  t h i s  species  dependent on 
sudden re leassq of moisture f o r  gerrninat im? I s  it  a 'combination 
of t h i s  moisture and a psr iod of cold t o  s t r a t i f y  the  seed P r i o r  
t o  gern ina t ian?  This can be c~mpared  with a r t i f i c i a l  
s t r a t i f i c a t i o n  treatment i n  a r e f r i g e r a t o r  t o  has ten  t h e  seed of , 
B.cansi. With sudden storms an ex t ra  quan t i ty  of n i t rogen  i s  
w d  i n t o  ~ 9 1 1 ,  does t h i s  f a c t o r  induce germination? 

Remember t h i s  spscies  i s  only found on high p e a k s ' i n  t h e  Grampians 
( ~ i c )  which a r e  subjected t o  f r o s t s ,  h a i l  and occasional  snowstom.  
Maybe some members c ~ u l d  t r y  a s e r i e s  of t e s t s  on this speo1es.- 

Another Victor ian 'qxc ies  t h a t  has  germinated d u r i n g ~  winter 
time i s  B.ornata 95% Growing n a t u r a l l y  i n  t h e  L i t t l e  and Big 

. D o s e r t ~  and adjoining oreas In S.A. ,  t h i s  d e s e r t  dwel ler  i s  - 

subjeoted t o  cold wet winters and genera l ly  dry  summers. It must 
take  advantage of the favourable moist  condi t ions  of win te r  a n d . .  * 
germinate read i ly  during t h i s  t i n e .  We bel ieve t h i s  spec ies  bo be 
hardy t o  f ro s t s '  except prolonged severe  exposures. - . . 

Banksia CaleyL 

Reports have r eaohed u s  .from W.A. t h a t  t h e r e  occu* in..: the  ..-.,,!. 

S t i r l i n g  Ranges- c yellow form of t h i s  spec ies . .  Has aqyone.seen 
it and photographed , i t ,  i f  so could we have a copy ' fo r  our  .- . . ' 

co l l ec t i on?  Any d e t a i l s  on h a b i t a t  an3 d i s t r i b u t i o n  would be. . . most welcome. 

Another f a sc ina t i ng  form of t h i s  spec ies  occurs again  I n  these  
mountains a t  t h e  western end. I have only seen t h e  bush a t  the : 
f r u i t  s t age  and t h e  seed cones were enormous 25 x 13 c m .  Again 
we want information and photographs of t he  f lower  t o  complete 
reoorda of t h i s  v a r i a t i m .  I f  i t  i s  known i n  c u l t i v a t i o n  then 
let's have d e t a i l s .  



One of the rnos t~no r the r ly  occurcnces of this specles I s  In 
the  Kslberr i  N.P. on*the Loop 2 Bend traok between t h e  2 vehicle.  
t racks .  Growing t o  9nZy Im with a 2m spread it flowers in late' 
wintes t o  early spr ing.  A n  DpEn shrub with bright yallow terminal 
f lowers it grows i n  a s s o c i n t i m  with  B.scept;rum in' d e ~ p  white o h  

sands. . . I  4 

I t s  sgiithern d i s t r i b u t i a n  extends a s  f a r  a s  Gin G i n ,  m a i n l y  on 
t he  c ~ a s t a 7 .  sand p l a i n s .  ', 

Banksia  svp. nova (Lake King) 
Y 

A form o f  3 ,  repons (which may possibly be r~named in a I 

sevis ion of the penus by A .  GoDrge, W . A .  ~erbarium) appears to b . - 
a superior horticultural speaimen "chon %.re Ens. GrawZng In its Tf netura l  hab i t a t  i t  e x t ~ n d s  17  Icm s ~ u t h  o L a c e  King eastwards in , 

HalZee country to 2 km s ~ t h  of ScsdJen on t h ~  Norseman-Esperance 
Road. \ 

'Forming c 3ense g r9un3c~vc r  20 i n  d i s n e t e r  t he  deeply lobed 
leaves  s tand e r e c t  t z ~  3Ocm. Well displayed i n  Spring on the  
per imeter  ~f  t h i s  exce l l en t  speci.es a r e  l a r g e  d u l l  red c y l i n d r i c a l  
f lowers  of 20 cm s i a l l a r  i n  co lour  t 3  B.praem9rsa. 

This species  i s  being sold by  a  ~ e l b 3 u r n e  specialist n u r e r y ,  
a s  B. sp.nova (Lake Icing). It i s  a l so  the species I l l u s t r a t e d  
i n  H o l i d a y  and Watton5 F i e ld  Guide t o  Banksias.  P l l b .  The t yp i ca l  
and widesprcarl form has  a l e a f  i l l u s t r a t i ~ n  on this page and i s  
twis ted  and 

Hab i t a t  is deep. eand w i t h  rnallee vege ta t ion .   his form i s  
a l ready  I n  c u l t i v a k i m  a t  Maranoa Gardens, Balwyn, Melbourne an3 
i s  approx. 1 7  y e a r s  o ld .  It appEars t o  t o l e r a t e  Melbourne's c lay 
s o i l s  of t h e  Northern anJ E a s t ~ m  suburbs. 

penkais ~phaerocarpa Var ia t ions  

A form of  B.sphasrocorpa occurs  5 kn; e a s t  of W~lkaway .An t h e  , 

Geraldton,  Greenouph vicinity. A small  shrub 1 .3  x 1.5 m wif;h 
massea f lkwers in  all stages- of d ev ~ lopmen t  . Mauve 5h bud opening 
t o  r e d  a t  maturi ty.  This form i s  prowlnp along .mudsides i n  
l a t e r i t i c  gravel .  

A prostrate farm af thls speo i e s  exists f u r t h e r  t o .  t I 
: y,: : gg . . A  +.! eaeY -again an3 thrives in heathlands in. heavy l a t e r i t e .  I . I T  

flowers are smaller  than bh6 normal epsoies and si% upright on t he  !, ,::,:> 
,"> , 

horizontal  stems, An Dpen s t r a g g l y  bush with s spread ' o f '  1.5 .m. !':c. (,... 
. . >j.;; with sho r t ,  l i n e a r  dark green l ~ a v e s .  .$.?,'$- 

'.-,:.:> 
<.r' . 

Th'e'typ~ speclmen of B.sphaerocarpa is a .bush 1-1.5. x 2.5m. 
wlth blue .erq l i n s a r  l - v e s  clf ahgu t  5cm.  The f l o r a l   part^, 
u f i i k &  the var ie t+es  remain tightly packed and twlsted around the 
globular  f r u l t s ,  Much of the nature  seed o f  t h i s  form is destroyed 
by insects  making o o l l ~ c t i ~ n  d i f f l o u l t .  Around Albany there exist8 
a form c lose ly  related t;a B.vlolacea in habft an3. flower ~ O ~ O U P ,  3n 
faot, it can be d l f f l c u l t  t o  separate from t h i s  spec ies .  . . .- 

, +\ 

Another f o m  with extremely long leaves  10-16cm x 4rnm and 
l a r g e  f m l t s  (12-L5cm) mlth f lower  burls pink i r r i d e s c e n t  changLng 
t o  golden yellow Is f m n d  e a s t  of Jur ien  Bay t o  McDonald  att tonal 
Park, west of Coorow. 



.,.< ;,';:.'. , ,?,{'.?' 
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I: have a l s o  been disturbed t o  hea r  of a recen t  v i s i t o r  t o  -, . +:::h:::-t. :::t:i;:y(. 
W.A. who lltook a l l  a v a i l a b l e  seedl1 of 3.lullfitz2Iand claimed that  ,\. ........ . 
he has every cone of B . e l e~ans .  Tt is well know- t h a t  the l a t t e r  
species produces seed ra re ly .  If t h i s  s o r t  of n c t l v i t y  l s t o  
c o n t l n u ~ ,  and wlth the upsurge i n  popularity i n  native plant 
g~owlng  thraughout t he  country, I ' m  s u m  it w i l l ,  then rare o r  
r e s t r l c t e d  species  h i l l  be primc- t a r g e t s  and face a new kina of 
threat. It a l s o  throws a r e s p o n s i b i l i t y  onto  the groups and 
l n d i v l d u a l s  who h o w  the re  whereabouts and wish t o  proteot them 
to d ~ c l d e  whether t h l s  sort of information should be generally 
ava i l ab l e .  

. - 23 
. .  A MATTER o@. CONCERN 

For t h e  cp l l ec t l on  of seed fr3m w .A. pfrmiss ion i n  t h e  f0m 

.'.'.'.'.'.'.'..>. . . .  ........... .......... .,<.., ..<.'.'.'. 
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A number of points need to be made e b m t  using Eastern 
Banksias a8 s tocks  for g r a f t l n g  Western Banksias. The first is 
t he  problem of suckering, f o r  t h l s  reason Banksla apinulosa 
var mlnulosa from N.S.W. which has a llgno t ube r  at t h e  base of 
th6 stem shauld no t  be used. TIIE best forms appear ' to  be  one 
from the ~ l u ' e  Mguntalns with broad f l a t  leaves o r  the form common 
in Vict3ria ,  

B . a ~ v l e n l f o l i a  and some forms of B .mbur also have llgno tubers 
and any damage t o  top growth usua l ly  t r i g g e r s  the l i gno  tuber l n t o  . 
~ c t i v l t y .  I t  seems likely t h a t  i f  wc wont ta use these very hardy 
roo t   stock^ we w i l l  have t 9 pm3uca them from cu t  t l n g s  . The 
second po in t  relates t o  oornpatlbll l ty . As. y e t  we know Very  l i t t l e  
@bout t h i s  subject for banksias. we do however know t h a t  some 
groups of Eastern Bankslas are  more c loae ly  related $0 Western 
Banksias than 8re oth~rs, A 

T h e  t a b l e  below i s  based on f lower  s t r u c t u r e a n d  l e a f .  
: m o ~ p h o l o g ~  and may be usefu l  a s  a  guide. We would os~rl5alnly 
welcome any feedback r e l a t i n g  t o  t h i s .  

) ' .  . . .  

Banksias with Hooked S ty l e s  Onoostylis  

 ahe ern Western 
8. aria  i f  o l i a  3 . ~ u l c A e l l a  
B. s p i n u l ~ s a  g. meianeri  
B. c o l l l n a  complex B . v l o lacea  

_A.  -_- 
B.spha~rocarpa 
B , Larlcina 
B .r,u tans  
B, t r i cusp l s  
I3 . occidentalZ6 
3.littoralis . 
B.vertlciLLata . 
D . brown11 ... .. ,: ; , 

I3 .d ryandroides 

... 

. .-- _ --.. -..----- ""?,;,:.rj i-"--'-" " "' ' , 
I - I!, .. , 

of a  permit  mush be obtained . from .the Department of Agrloulture . .i.gc........ 
o r  t h e  National Parks Board. 1 .: -,: , ;;p:;$:, ,,,,,>:+>? 

, , ,! ,:$:$$~$i . . .  

Over t he  l a s t  t h r e e  years a  small  area c  ontalnlng B. ~0odii. . . :,:,:..:A+ ;..<;,2.${ (.>'.'. ... 
has been v i s i t e d  when plenty  of unripened cones we& evident - but , ,-.$!$:(:2 ........... 
no mature canes a t  a l l  were found - t h e  p l a n t s  had been atrlpped. '. , , ,: : : ~ ~ c . h . . ~  <{A$:?>;! 

Again t h i s  ye~x-  a  s i m i l a r  r e s u l t ,  and ye t  t h e  p l a n t s  of t h i s  dl, ,:(x?~;.:$ ,> 
.. . :; .:.I... 

restricted species  had dozens of unripened cones I n  October 19%. 
.. . , .,<I:r 

*: ;..,> . . .  
If this c3ntlnues and there  is no seed t o  r e p l a c e  old  p l a n t s ,  e r  

.:{I :..:: ;... .>:<<.v,}' 
;$.:.:.:(:(,. 

those  damaged by animals o r  f i r e ,  t h e  species  w i l l  be wiped out fron: ;:,:!$$!: 
i t s  h a b i t a t .  



24. . 
Banksias with s t r h l ~ h t  7r 

. s l i g h t l y  - curved s t y l & s  ~ubarsksia 
s,Banksia: with deep p i t s  '3n the Undersurface of t h e  leaves t o  
which . the  h a i r s  a r e  confined leaving the surface mom o r  l e s s  

 astern ... Western - 
B . se r ra t a  

. . . B  .ser~&.t%f o l i a  . .  
B, ornata 

B , bau,e~*I 

8. lasv l g a  ta 
U . l u l l f  IzZi B .  1-Ipdleyana 
B + querlclf  olia 

4 

b. Binksias with r e t i c u l a t e  vdnation on t h e  underside of leaves 
the  e f f e c t  being due t o  a  woolly tomentun with c l e a r  spaces where - 

the  veins a r e .  

Eastern western 
E .asplekif o l i a  *B : B .at tsnuata 
B .canei B en hamiana 3,coccinea 
B.  dentata  -5r- B .media - 
B .  i n t a p i f  o l i a  B p l  o s t y l b  .B.praem3rsa 
g ,mnrglna ta B . s31anlr i  B,victoriae 
B npnlud9sa 
R,robur , 

. , ., ,. . , ,.:.::' 
<:;;; 
F..... . 

GERMINATION NOTES 
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Mrs.B.M.R!3wlsy an3 Tony zavanagh ..,., 
. ' . i f  . ; 7- $.->I, 
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Some t i n e  ago, we compared see3 geminat ion  t i a e s  we had 
rec3rded over a  period of years 8 r most of the  current ly named 
Danksla species.  A s  these may baFlnterest  t o  other  members, they a r e  
presented i n  the attgched t a b l e  to.yather with c~mms;its, The tkmes 
s ta ted  a r e  the shor tes t  observed by us f o r  each species;  i n  some 
cases,  longer t i des  were noted f o r  sowings i n  months o ther  than the 
ones given. A s~cond  point  which must be borne i n  mind Is tha t  In 
most cases ,  only a few seeds were involved ( l e s s  than a  dozen down 
t o  one or  two) so the  sample s i zes  a r e  f a i r l y  meaningless from a 
s t a t i s t i c a l  point 3f -viet\l. Thus the :+imo~ 5elovr should be regarded 
a s  a  rough guide only t o  expected behavlour t h ~ u g h  i n  some instancec 
they ind ica te  trends among seed from c e r t a i n  a reas  of Austral ia ,  

It i s  perhaps fo r tu i tous  t h a t  the main sowing times -for  each of 
us  were resepct ively autumn (B.M.B.) and.spring (T .c . )  The best 
t i n e  t o  p l a n t  Western Banksia seeds outs ide t h e i r  home s $ a t e - i s  
alrmys a  poln t  of contention, with advocates f o r  both perlbds of 
t h s  year. However, the cold and generally wet winters experienced 
i n  southern Victoria allow r e l a t i v e l y  l i t t l e  growth and nay well .  
prevent germination a l toge the r  i f  seed is sown too  l a t e  i n  autumn. 
A n a t h ~ r  problem i s . t h e  p o s s l b i l l t y  of seed rot t ing:  1n water logged 
s o i l .  over a period nf up t o  two months. The average ternpe'rature of 
.South East South AUstiialXa i s  somewhat h i g h ~ r  than tha t  of .Ocean 
Grove, partSo&arlg i n  the autumn months, and t h i s  probably a o c ~ u n t s  
for the generally good gemiaa t lon  achieved thsra for autumn sbwh. 
seed, In both cases';: plants.are grown and hardened i n  thezopen; 
with a glasshguse, I"$^ nay be .possible to achieve sa t i s f ac to ry  
results even i n  wintGjr If the t e rnp~re ture  can be mnt ro l l ed ,  du::iHgU"--. 
the day at l e a s t ,  to s~mcnhere near 250~ .  . . 

.+. . General Comments: 
Perhaps the most lnk%restlng 'oomparlson i s  t h a t  between Eastern 
and  stern Bnnkslas. ' In  viry. bro.pd terms, it  can be sa1.d t h a t  man2 
of the Easternsspeai6s live under conditions opposite t o  those of 
t h 6 k  Western c O U # l n S  - a,&, with d r y ,  m i l d  winters and wet humld 
STJmmers compared w i t ' :  o c o l d ~ r  wet winter and a  mcikrate to hot d r y  
summer. It might thus be expected t h a t  Eastern species would g e , m i r ~ t -  
b e t t e r  i n  spring r a t h e r  than the  autumn.  his proved t o  be the .- case f o r  a l l  species apa r t  from B. canei i .  Seed s3wn i n  September 



or  even December-January i n  V i c t o r i a  r e q u i r e d ,  on t h e  average,  
4 t o  5 weeks, although both 3,robu-r: and B'dentata were much qu icke r  
at about 2 weeks, w h l e  B.ormata and B . i n t e p r i f o l i a  t o o k  a l i t t l e  
longer. Apxil-Ma;gc*plnntLngs i n  South Aua tsalia i n  eve ry  case  
required l onger  times, i n  some cases  more t h a n  double. The 
B-robur time of L O 6  days f o r  Sou th  A u s t r a l i a  ( seed  sown August) 
must be considered excep t iona l  and no t  i n  any way a n  i n d i c a t i o n  
of normal t imes.  Experience i n  V t c t o r i a  shows t h a t  over  period 
October t o  March, ~ S r o b u r  r e q u i r e s  from as l i t t l e  a s  I3 days i n  
January  t o  38 days i n  October,  w i t h  s h o r t e s t  t imes  between Januarry 
and March, 4 . 

Aa regards Western Banksias, t h e r e  appears  t o  be l i t t l e  - 
s igni f icant  d i f fe rence  between germinat ion  t imes  recorded f o r  t h e  
spring and autumn s o a n g s  i n  the  two S t a t e s ,  though, on average,  t h  
the Victorian spring f igurea a r e  s l i g h t l y  s h o r t e r .  F o r  seed  t o  be 
p lan ted  i n  the open i n  V i c t o r i n ,  e a r l y  March i s  probably as l a t e  as  
is practLca1, o therwise  the  co ld  we&her of A p r i l  can cause  
germinat ion  t o  be slow and unce r t a in ,  

F u r t h e r  c  omment s f  rof i  Tony C vanagh: - 
I have found t h e  fo l lowing  s p e c i e s  e i t h e r  d i f f i c u l t  t o  

germinate o r  d i f f i c u l t  t o  grow on. I n  most c a s e s ,  I suspec t  t h e  
seed  t o  be a t  f a u l t  because o t h e r s  have r epor t ed  r e l a t i v e 1 1  l i t t l e  
d i f f i c u l t y .  Seve ra l  spec ies  p l an ted  i n  s p r i n g  f o r  each of 
s e v e r a l  y e a r s  have c o n s i s t e n t l y  been slow t o  germinate. 

, ,.. 

':l) Species  no t  germinated: 

( 2 )  Species  with poor germinat ion  and weak s e e d l i n g s :  
B. l i n d l e g a n a ,  B ,v io lacea  

( 3 )  Species  slow t o  germinate,  u s u a l l y  poor s t r i k e :  . 

( 4 )  Species  d i f f i c u l t  t o  grow on a f t e r  germinat ion  - p o s s i b l y  due. 
t o  wet mixes: 

Two impor tant  f a c t o r s  t h a t  a f f e c t  t h e  germinat ion  of b a n h i a  
seeds  a r e  mois ture  and tempera ture  and as t h e s e  i n t e r a c t  
d i f f e r e n c e s  i n  germinntion t imes  can  of t e n  be put down t o  t h i s .  
There a r e  however o t h e r  f a c t o r s  t h a t  c o n t r o l  g e m i n n t i o n  i n  
p l a n t s  and Banksias seem t o  be no exception.  I n  Darwinian 
terme i t  is -140 advantage f o r  all seeds  t o  germinate a t  t h e  same 
time and moat Banksia seed will germinate i n  t h e  same pot ove r  
a period of m y  weeks, The e x c e p t i o n  seems t o  be Banksia dentata 
w k s e  d 1  seeas seem t o  come up as i f  by a s i g n a l .  A t  the o t h e r  
extreme is B , m r g i n a t n .  Seeds of c e r t a i n  forms such  as those .<- + 

from the mountain f o r e s t s  , and the f o m  from P o r t  Lincoln  w i l l  
continue to germinate f o r  up t o  3 months a f t e r  t h e  f i r s t  ones 
have come up. 

Some 5anks ia  seeds  m y  a l s o  also not germinate i n  t h e  win te r  
b u t  come up i n  t h e  s p r i n g  a f t e r  they  were sown B-canei i s  one 
such  and i s  d i scussed  elsewhere. It i s  however not on ly  
E a s t e r n  Banksias t h a t  e x h i h i t  t h i s  c u r i o u s  adap t ion ,  Seed of 
a form of 3. etiolsxL? from t h e  S t i r l i n g  Range was sown i n  2" po t s  
(1 seed  p6- b u t  a  few came up i n  t h o  summer, one that 
d i d n ' t  went through the whole win te r  and geminated i n  October. 



I use s e v e r a l  methods of sowing seeds  f o r  germirxation t r ials  
I s m  s i n g l e  f e r t i l e  s e e a s  i n  2" pots .  I f i l l  t h e s e  p r a c t i c a l l y  
t o  the  t o p  with a mouhtain s o i l  g r a v e l  peatmoss mix tu re ,  t h e  
seed i s  p laced  on this and t h e  r e s t  of t h e  po t  (about  t h e  same - 
d e p t h  as t h e  s e e d )  topped up w i t h  coa r se  g r a v e l ,  The p o t s  a r e  - 
t h e n  watered w i t h  Dex#on and p laced  ir, ' : f u l l  sun. Another method 
which t a k e s  l e s s  space  i s  t o  sow i n  n g r a v e l  p e a t  moss mixture 
e i t h e r  i n  2" p o t s  o r  411 square  p o t s  f o r  t r a n s p l a n t i n g  and a 
numbcr of seeds  a r e  p laced  i n  e a c h  po t  and f e r t i l e  and u n f e r t i l e  
seeds  a r e  n o t  so r t ed .  4 

I t  i s  d i f f i c u l t  t o  p i ck  out  f e r t i l e  seeds  bu t  g e n e r a l l y  
plump seeds  t h n t  show no obvious damage u s u a l l y  come up. Species  
a r e  'very  v a r i a b l e  i n  the  number of f e r t i l e  seeds  they  produce. v 

B.cnnei w i l l  o f t e n  have 2 f e r t i l e  seeds  per  f o l i c l e  and as some . 
cones over  100 f o l i c l e s  this i s  200,f e r t i l e  seeds.  On t h e  , 
o t h e r  hand i n  B.rqargincta one n ~ y  f i n d  cones w i t h  a s  few as. 
5 f o l i c l e s  on t h e  cone 2nd only one f o l i c l c  w i l l  have one lower , 
seed  f e r t i l e .  

Cones o l d e r  t h a n  3 yknrs 2 r e  o f t e n  r i d d l e d  w i t h  a n  Ascomycete 
fungus and no seed  w i l l  be f e r t i l e .  These art;  u s u a l l y  easy t o  
p i c k  as t h c  fungus f r u i t i n g  body i s  p resen t  and t h e  cones may 
be s.mpped i n  h a l f  wi th  comparat ive ease .  

I use D ~ x Q ~  i n  my p o t s  t o  i n h i b i t  t h e  fungus-_Pirtbium the 
dnmping of f  fungus t o  which a l l  t h c  Proteacea  seem vdry s u s c e p t i b l e  
and t h e r e  a r e  t h e  f r i n g e  b e n e f i t s  t h n t  i t  i n h i b i t s  o t h e r  fung i  
such as Phytophthera. 

Occas iona l ly  I have problems vJith s e e d l i n g s  coming up v e r y  
ye l low bu t  t h i s  appears  t o  be ,an i r o n  d e f i c i e n c y  and can  be 
c o r r e c t e d  w i t h  i r o n  c h e l a t e .  

GERMINATION NOTES- D r .  T.  Broxton. 

,,:::i. Slow ~ e r m l ~ t l o q  i n  November December. T h i s  could be due t o  
. i n e f f i c i e n c y  i n  lrecping t h e  c o n t a i n e r s  mois t  i n  t h e  warmer weather.  ; , ". 

,,,:'>:, ... The d n t n - f r o m  January-Mnrch (most ly  this y e a r )  w a s  n  r e s u l t  of . . 

"" ' 1 a conce r t ed  e f f o r t  t c  keep c o n t a i n e r s  moist  e s p e c i a l l y  d u r i n g  h o t  

, 
s p e l l s  - t h e y  were r e l i g i o u s l y  wntsred at l e a s t  once a day. 

..,. .. 
Most bf the seed hns been purchased from Kings Park but  I 

co l lec ted  some species myself l o c r t l l y  ( e .g .  msr~innta, intemifolia, 
serrata and spilzuloaa} and when I visit eii W.A. Last A w s  t 
' ( ( e a ,  pricrotes_, d r  m d r o i d e s  grostrata, sphnerocarpa,.  
b n x t e r i  nnd i licif olia?-' 

, . . .  
1 

,a 

' Germinntion d e t a i l s  : medium:- 1 p a r t  Crnnbourne loam, 3 p a r t s  
, . .1 propagating snnd and some p e a t  moss. 

::;:.:I 
. ,f.. i I Conta iners : -  p l a s t i c  polybags 3% x 3% x 8 - easy  t o  handle- easy  

I t o  g e t  s e e d l i n g s  out  o f ,  by  c u t t i n g  down t h e  s i d e s  w i t h  s c i s s o r s  
and g e n t l y  vraterxng t h e  sandy mix away from t h e  s e e d l i n g s  nnd i reasonably  w e l l  d ra ined  provided a sandy mix i s  used. Of course  

j t h e y  encourage dc-cp r o o t  growth. 

P o t t T i i ~  iR@:-' I used t o  use  3 mix of 1 p a r t  of mountain s o i l  a d  
: one p a r t  of Crnnbourne loam i n  p l a s t i c  po ly  bags bu t  I found t h a t  " . 

t h e s e  became t o o  wet and waterlogged - I l o s t  q u i t e  a few p l a n t s  
from this cause - even s p e c i e s  l i k e  s p i n u l ~ s ~ ?  o r  m n r ~ i h t + .  

I 

-1 C u r r e n t l y  I use  n mix of 1 p a r t  Crnnbourne loam and 1 p a r t  
1 propoggt ing  sand i n  hard p l a s t i c  po t s .  The p l a n t s  do n o t  seem 
1 t o  g e t  waterlogged u s i n g  t h i s  system and a s  an added insu rance  
I I wa te r  o c c a s i o n a l l y  w i t h  a  0.1% s o l u t i o n  of nancojeb (1 gm/l l i t r e )  

/ t o  combot any f u n g i  t h a t  may be i n  t h e  s o i l .  



To cover  o r  not t o  cover:  I hzvc found out  from exper ience  that 
once the seed b gcxminnted it i s  b e t t e r  t o  l e a v e  it i n  t h e  
open rzthcr thnn%nve i-t covered by g l a s s  o r  poly thene  s h e e t  e t c ,  
This. i s  eapccinlly, impor tant  i n  summer when s u s c e p t i b l e  s p e c i e s  
e , gacocc ine , z  o?Bsphnerocnrpa w i l l  damp off ve ry  r e a d i l y  i f  
covered, but nppenr q u i t e  handy i f  l e f t  i n  t h e  open. 

I t h i n k  i t  may be u s e f u l  t o  covcr  c o n t a i n e r s  b s f o r e  
germinzt i  on occurs e s p e c i a l l y  dur ing  April-November . Evcn t h i s  , i s  n o t  necessary  dur ing  Decembw - March. . , 

No genera l  f e r t i l i s e r s  IN.P.K, types) hnvc been used on 
my .: nnksin  seed l ings  but  i n  some cnaes of yellowing I have t r i e d  
bot.1 a n  i r o n  che ln te  s o l u t i o n  ( i r o n  s o l u b i l i z e d  a s  an EDTA complex). 
and a t r a c e  element mixture with apparent success .  ( u n f o r t u n a t e l y  ' 
no c o n t r o l  experiments f o r  n comparjaon). 

GERIilIlTATION NOTES ' d a l t c r  Folkmnn - 
\ 

The seeds planted  i n  t h e  per iod  from 16/9/75 t o  27/9/75, i n  
p l n s t i c  seed t m y s ,  61' plastic p o t s  and some i n  wooden boxes. 
Medium: 6 pnr t s  course r ive r  sand and one $art pea t  moas. Seed 
embedded i n  medium, t h e n  covered vrith f i n e  saw-dust and watered. 
Ench container wns covered with p l a s t i c  ( c l e a r )  t o  prevent  d r y i n g  
out. These were removed a f t o r  approx 20 days. Conta iners  were 
all placed An a p la s t i c  covered garden house w i t h  ample 
v e n t i l a t i o n ,  A f t e r  seedlings nppear ,  t h e y  a r e  watered w i t h  
weak a o l u t i o n  of fungicide: "Czptanfl.  No damping of f  has been 
o b ~ e m e d .  

FURTHER MOTES ON STRATIFICATION Alf S a l k i n .  

Recent experiments w i t h  t h e  so  c a l l e d  Banksia in tear i fo l iw . 
form f rom M t ,  William and s e v e r a l  o t h e r  summits i n  t h e  Grampians , ' 

show i t  t o  have c l o s e r  a f f i n i t i e s  with B.canei than the coastal 
form of B . in teg r i f  o l i a ,  Not pnly i s  t h e  cone s i m i l a r  t o  B.canei 
b u t  u n s t r a t i f i e d  seed has s a t  i n  t h e  pot f o r  t h e  whole of t h e  
summer and up till t h e  beginning of A p r i l  had s t i l l  no t  
germinated - a period of over  5 months. On t h e  o t h e r  hand 
seed  s t r a t i f i e d  f o r  46 days germinated i n  only  13  days a f t e r  
p l a n t i n g  out seed  which was s t r a t i f i e d  f o r  only 32 days f a i l e d  
t o  germinate,  

I t  appears  t o o  t h a t  some forms of B,mar&nata r e q u i r e  
s t r a t i f i c a t i o n .  These a r e  t h e  forms that  do not open , t h e i r  
f o l l i c l e s  un les s  bu rn t .  I s u s p e c t  t h a t  t h e  ones t h a t  do', 
a r e  B,mar@nata 3 , i n t e g r i f o l i a  c rosses .  
from t h e  Billywing i n  the  Grampians was 
p lan ted  on 13/3/76 and germinated 18/1/76, That  i s  t h e y  
germinated i n  5 days a f t e r  44 days s t r a t i f i c a t i o n .  

Seed from the  same cone was p lan ted  23/11/75 and germinated 
6/4/76 t h a t  3 s  a f t e r  137 days.  

BANKSIA REVISION 

A r ecen t  communication from Mr. Alex George of t h e  West , 

A u s t r a l i a n  Herbarium i n d i c a t e s  t h a t  he should f i n i s h  the  
r e v i s i o n  of t h e  genus Banksia w i t h i n  t h e  n e x t  y e a r .  I t  i s  
expected t h a t  t h e  number of s p e c i e s  w i l l  be i n c r e a s e d  t o  80 
wi th  major changes i n  B. s_pTaerocarpa B. repens  groups. 



GEEMIMATION TIMES FOR BANKS1 AS 
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