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BANKSIA SPINULOSA VAR CUNNlNGHAMll 
GROWTH PATTERNS 

A.L. Peistey 

Two branches on each of several plants at three different site 
locations were tagged and the subsequent growth during the year was 
regularly measured. 

The three sites were local to each other, those being: Knoxfield, 
Bayswater and Ferntree Gully. 

All plants were in home garden situations so would receive some 
applied fertilizer and watering in addition to rainfall. 

Observations 

The recorded growth is presented in the form of graphs. The graphs 
indicate actual growth measurement by individual plants and branches 
recorded on successive dates. 

The different peak heights between the respective branches is of no 
relevance other than that of indicating individual plant, shoot vigour. 
What is relevant is the similar growth pattern or phases of growth they 
demonstrate. This can be broken down into four stages. 

1. Growth is initiated during the August-September period. 
2. Followed by a rapid growth phase to November-October. 
3. The emergence of flower buds. 
4. A sudden decline in growth to nil during the ensuing winter 

months. 

Discussion 

Nutrition, rainfall, temperature and jeuvinility can all influence how 
much overall growth a plant may put on each year i.e. how favourable 
the growing season is in relationship with plant age and its health. 



Juvinility may also affect the period over which growth occurs i.e. 
extend the length of the growing season both with an earlier bud burst 
and later growth cessation. 

As presented the 'test' plant age ranged from 3-9 years, stock plants 
kept in. containers and aged 1-2 years had measurable growth before 
their iifield/test" counterparts. 



Tree 1 

/ 
/ 

F.8. Tree r 
,3 yrs 0'4 : 

/--*\ 

j I I 

- b  

, bye a. Trce 3 

L 
A L 

. s y h  od' Tree 4 

58,- / - v  - 
, C 

\- 

* /*+-• -7- - .  
r ! - L .  

-. 
L , -  

Gyrs od : T- 5 /'\\.EB . 2'~:- \ 

,+#a+- --, - -T+~~CS----. w ~r .. - . .-- 





Growth and Flowering Habit 

Each growing season the new shoots break away from last seasons 
terminated branch. Anything up to 7-8 buds may burst, 4-5 being the 
more usual. These shoots just keep elongating during the growing 
season, Bud burst and subsequent branching has not been observed to 
occur in this Banksia other than the one initiation during any season. 

3 years a 4  

I OidW 

Flower buds are first visible November-December and open July- 
September. They form on wood at least 2 growing seasons old and also 
on older sites. Once flowering finishes the vegetative growth begins 

- again. 



BANKSIA SPINULOSA VAR CUNNlNGHAMll 
PERFORMANCE AS A GRAFTING STOCK 

A.L. Peisley 

This banksia grows naturally on a range of soils, and is highly 
phytophthora resistant. It has a single trunked upright growth habit 
and has no lignotuber. It will grow well in both shade and full sunlight. 

Seed 

Collect mature one year old cones that are in good healthy condition. 
Remove seed and sow. 

Media - Pinebark: Coarse sand: 
in the proportions 8:3:1 

Fert i l izer 
I.B.D.U. 
Osmocote 18:4.8:8.3 
Dolomite 
K2S04 
Micromax 
Gu49 or Coated Iron 

Brown Coal 

Sow individual seeds in 3" pots. The longer more cone shaped pots are 
preferred to the tumblers as they accommodate more root growth and 
allow the seedling a longer period in the same pot before potting on: In 
fact potting on need not occur until after graft has taken. This also 
eliminates any setbacks and percentage loses from potting on out of 
community pots. 

Sow seed May to August: 70-950h germination rate should be expected, 
depending on seed viability and site of sowing, i.e. glasshouse, 
shadehouse, igloo etc. 



A heated glasshouse/igloo environment is preferred as once the seed 
germinates it will grow away more quickly in a warmer location and be 
kept moving. The earlier seed sowing allows the seedling stocks to be 
taller, thicker, more sturdy and have several sets of leaves. It is 
essential that a number of good healthy leaves are left on the stock 
below the graft. It is preferred that at least 4 sets of leaves be left. 
[See section - Desiccation of scions in hot weather]. 

4 1 -  SEEDLING STOCK READY FOR GRAFTING 

An early seed sowing followed by strong 
vigorous growth will produce a stock both in 
good health and a well spaced internode length: 

1 1 thus the distance between the leaves being such 
that either none or only one set of leaves need 
be removed directly below the graft. 

B. spinulosa cunninghamii has a thin stem as a young seedling. Early 
sowing can maximize this diameter. Older stocks can also be used - 
however they must have been repotted into larger containers if seed 
was sown in the previous year. If not nutrient deficiency and general 
stock poor health will greatly reduce the chances of union between 
scion and stock. Iron deficiency WILL ensue on grafted plants held in 
containers of insufficient size and available fertilizer 

Stocks that have already branched can be trimmed or several grafts 
applied to the one stock: It is felt that coupling stock juvinility with a 
single stem of the 6 months old seedling gives maximum change of 
union. 

Stem thickness of this stock can be a limiting factor. The new shoot 
growth of many Banksia species is very thick and heavy by comparison 
to B. spinulosa cunninghamii. On method of reducing this stock/scion 
steG diameter difference is to repeatedly prune a side shoot on your 
scion stock plant. Active growth must be initiated early in the season 
and the plant kept moving vigorously. 



1. Let new shoot grow 2-3 cm then prune it 
ne\rJ ,k,,k back. Leave a little stump so that the 

buds at its base will again burst. Allow 
shootls to grow and prune back. This 
procedure can be achieved several times. 

2. Regrowth from pruned site: cut back when 
2-3 cm long. 

It was noticed that each successive shoot was thinner than a previous 
one. NB. This is more an observation than a tried and proved procedure. 

Banksia spinulosa cunning hamii has an active growth phase from 
September to DecemberIJanuary in field conditions. Young actively 
growing seedlings may extend this period to JanuaryIFebruary. 
Grafting is done during this period. Scion wood is best chosen from 
sufficiently hardened off new seasons growth. This offcourse restricts 
the period over which grafts can be done from late December to early 
February. 

It has been experienced that although successful union has been 
achieved after this date that in the greater proportion of cases there is 
insufficient time for the newly taken graft to grow away. The scion 
would show no visible signs of deterioration over winter but would die 
during spring. 

Some species of Banksias have a later 'active-growth phase' than that 
of B.spin.cunn. It would be necessary to manipulate the environment of 
such stock plants to initiate growth earlier i.e. controlled light and 
temperature regimes. B.spin.cunn. could most probably be manipulated 
in this way also to extend its active growing phase. 

Gsaftina Procedure 



Prepare and clean working area. 
Have stock plants ready, local to this area. 
Collect scion wood: Dampen and place immediately in plastic bag. 
N.B. Graft wood as soon as possible. 
Sterilize scion material in NaHC03 0.1% prior to grafting. 
Select stock for health and stem thickness 
Prepare stock: trim and cut: [Wedge Graft used]. Remember the 
more leaves the better. 
Trim all leaves off scion leave young tip in. If the tip is advanced 
then cut its leaves in half. Shape wedge. 

Place scion into stock. Nescofilm used on grafting tape. It is 
easy to handle, non toxic and self adhesive. 
Spray grafted plant immediately with fungicide. Roural Ig/L used. 
Water within 1/2 hour of grafting. 

a) Place under mist with no bottom heat [preferred method] o r  

b) Place plastic bag over graft and place in glasshouse, or  

c )  Place plastic bag over graft and place in igloo, o r  

d) place plastic bag over graft and place in shadehouse. 

Bagging Method: Environmental temperature must be monitored as 

plants can "cook" inside plastic bags if temperature rises too 
high. Bags may need to be taken on and off as this occurs. Keep 
well watered. As grafts begin to take, a corner of each bag is cut 
off to allow a gradual hardening off of scion. A couple of days 

later the entire top of the bag may be slit open. Remove bag 
completely a couple of days after this. 



1. Cut of corner 2. Slit top open 3. Remove Bag 

12. Stock leaves may be removed when scion has grown away 
suff ic ient ly.  

13. Plants in glasshouses or igloo's may be moved out to shadehouses 
once graft is stony and hardened off. 

Notes: 

1. Repeated fungicide spraying is good practice. 
2. A spray with Bayleton is also advised as Banksia's succumb to 

Colletetrichum sp. 
3. All grafted plants must be moved out from under shaded 

conditions by March-April. lron deficiency may otherwise occur. 
4. Pot on at own discretion. 
5. Top dressings of Nitrogen and lron can be applied as required. 

Discussion 

Many of the plants grafted were done so 1984/85. These have since 
been planted out at Stawell (Vic.) Genoa (Vic) and Knoxfield (Vic): They 
have survived very well in adverse conditions. B.spin,cunn. performed 
well as a grafting stock. (See table for unions attempted). 

Methods 

A - graft covered with plastic bag - Glasshouse 



B - graft not covered - Glasshouse 
C - graft placed in Mist bed 
D - graft covered with plastic bag - shaded igloo 
E - graft covered with plastic bag - shade house 

SCION OCT NOV DEC JAN 
B.occidentalis A-212 A-1 5120 

D-9115 
E-13/20 

FEB 
D-113 

MAR 
A-016 

B.giant candles 

B.marginata A-1 12 

B.spinulosa rn cunn. A-1 11 A-1 12 A-111 

B.integrifolia var integ A-212 

Dryandra quercifolia B-318 A-315 



Banksia S~inulosa Cunninahamii 
compared with three other root stocks 

Method A: [Stock grafted Dec-Jan] 

SCION: B.ericifolia B. marginata B.integrifolia Bspinulosa 
var: ericifolia var: integrifolia var: wnninghamii 

occidentalis 3 0% 80% 8 0% 1 00% 

brownii 1 7% 5 0% 100% 80% 

40% 100% 100% 

Method C 

occidentalis 
brownii 

Notes 

B. rna rg iW 
In all cases scion grafted onto B.marginata took first. The amount of 
growth continued to be greater as plants grew on. However, plant habit 
was low and sprawling in most cases. Basal shoots were prolific. 
Future work is planned for the use of the tall upright form of 
B.marginata. It would be hoped that above draw backs be overcome 
with this form. 

B.spinulosa 
Usually second fastest for scion wood to take onto. Its produces 
upright plants. Some basal shoots appear but these rub off easily, not 
to reappear. [Preferred stock]. 

B . i n t e u r ~ f o l ~ a  
0 ,  

Scion's took well on it but then barely grew. Plants remained quite 
healthy, just slow to put on growth. 



Was a poor stock. Of those that took on it, their growth was also 
generally very slow and lacked vigour. 

Dessication of Scions in Hot Weather 

It was noticed that during a period of hot days B.canei grafted onto 
B.ericifolia showed greater signs of heat stress a n d  leaf dessication 
than on other stocks. 

Was the leaf area of B.ericifolia stock insufficient to support the 
B.canei scion? 

Leaf areas of the trimmed stocks were compared with that of the pre 
and post trimmed canei scions. All stocks were cut back to a height of 
9cm for measurement. 

Resul ts  

Pre-trimmed B.canei scion 
Trimmed B.canei scion 

Trimmed B.ericifolia stock 
Trimmed B.spinulosa stock 
Trimmed ~ . m a r ~ i n a t a  stock 

Leaf area (sq.cm.) 
33.00 
11.59 

Discussion 

It is obvious that B.ericifolia has a final leaf area much less than that 
of the pre-trimmed 8.canei scion and the other stocks. A relationship 
between scion and stock leaf areas may be apparent. I think it is fair 
to conclude that the greater the leaf area of the stock C.U. that of the 
scion is to be an advantage in heat stress situations. 



STRIKING BANKSIA SPINULOSA VAR CUNNlNGHAMll FROM 
CUTTINGS 

A.L. Peisley 

Three areas were investigated in this study. 

1. Timing (at what period during the year cuttings were taken) 
2. Hormone Level (the concentration of hormone in which cuttings 

were dipped)* 
3. Physical Environment and the addition of a BASE FERTILIZER to 

the cutting mix.* 

* Study run concurrently with timing studies. 

T i m i n g  

25 cuttings were taken at four intervals during the period of a year. 
All cuttings were: 

1. taken from the same plant source. 
2. struck in same mix (sterilized coarse sand & peat moss 311). 
3. dipped for 10 seconds in 2000 ppm IBA 
4. grown in an unheated igloo 

R e s u l t s  

DATE % STRIKE Time needed for a 
50% s t r i ke  (weeks) 



* * Only a 380h strike. No increase in this percentage was observed 
with a further six weeks of observation. 

Conclusions 

The strike rate decreased and the time needed to attain at least 50% 
strike increased with the onset of the cooler months 

Hormone Level 

25 cuttings per treatment were dipped for 10 seconds in one of six 
different hormone levels. They were then placed in an unheated igloo 
for the duration of the study (2713-2916) 

Results 

Root Rating: Callus = Callus only: 
1 = root length to 20mm 
2 = root length 21-100mm 
3 = root length 101-500 mm 

The only significant diference in O/O strike was between the IBA & NAA 
combination with any of the IBA treatments. There was no significant 

I Root Rating O h  

o I 
IBA 
I BA 
I BA 

1 IBA 
I BA 

IBA 

callus 

20 

8 

4 

8 

8 

24 

1 

36 

20 

4 4 

32 

12 

20 

2 -- 

32 

4 4 

28 

24 

24 

52 

250 

500 

1000 

2000 

4000 

2000 

3 

12 

28 

24 

36 

56 

4 

80 

92 

93 

9 

92 

76 N A A 2000 



difference between any of the individual IBA treatments. The addition 
of NAA to IBA at the above concentration reduced the strike rate. 

Although the strike rate indicated no preference for any particular IBA 
level, a closer look at the amount of root produced per treatment (Root 
rating) .suggests that the 500 and 4000 ppm IBA levels yield a higher 
quality cutting simply, one with more root per cutting. 





Further to the root ratings, a close look was also taken at the amount 
of callus produced with each treatment. This was just a visual 
assessment with no actual measurements taken: Three classifications 
were given: Low, Medium, and High Callus. 

Amount of Hormone Treatment (ppm) 2000 IBA 

It was interesting to note that treatments of 1000 ppm and above had a 
uniform percentage of high callus and that treatments 250 and 500 ppm 
had a noticably reduced O/O of high callus and subsequent increase O/O of 
low and medium callus. 

PHYSICAL ENVIRONMENT 
AND k BASE FERTILIZER IN CUTTING MIX 

Cuttings were dipped in 2000 ppm IBA for 10 seconds then put into 
either one of 2 mixes of sterilized coarse sand and Peat Moss 3 : l  with 
or without the addition of 112 kgm-3 of IBDU. They were then further 
divided up and placed into one of either 3 locations: Glasshouse, 
Mistbed or Igloo for the duration of the study - 2319 - 29/12. 

Environment Particulars 

Glasshouse: ambient temperature fluctuation 16-23' relative 
humidity = 40% 

Mistbed: Mist 7 seconds every 5 minutes plus 20°C bottom heat. 
Ambient glasshouse temperature 16-23°C relative 
humidity 70-80%. 

Igloo: Unheated igloo 



Results 

Observations 

% STRIKE 

Many of the cuttings under mist degenerated from the tip and 

progressed down the plant until defoliation and death occured. Cuttings 
with a large percentage of leaf damage were those that did not strike 
and many failed to callus. 

Similarly many cuttings in the Glasshouse showed leaf yellowing and 
defoliation, usually the lower 112 of the cutting. Once again these 
cuttings did not strike. 

+ FERTILIZER 

0 
32 

Glasshouse 
Mistbed 

Conclusions 

96 56 

32 
0 

It appears the more suitable environment is an igloo with no fertilizer 

added to the mix. 

However variations in glasshouse relative humidity or misting regimes 
may yield results other than the above. 

OTHER SPECIES ALSO OBSERVED IN THE 
ENVIRONMENTIFERTILIZER SUDY 

B. marginata Glasshouse 
Mist Bed 
Igloo 

B. er ic i  falia Glasshouse 
Mist Bed 
Igloo 

% Strike 
917-519 - 

- Fert. 
91 
23 
0 
27 
50 
18 

% Strike 
2319-2911 2 

t Fert. 
40 
9 
0 
63 
44 
0 

- Fert. 
80 
88 
5T 
96 
Se 
92 

+ Fert. 
92 
88 
96 
7V 
96 
84 



Comments 

Generally the strike rate improved during the spring study in both 
species. No significant difference was observed betwwen the f 
fertilizer treatments other than those with an asterix. Either species 
striking. .readily being environment non-specific. 



BIO-MASS OBSERVATION OF BANKSIA SPINULOSA VAR 
CUNNlNGHAMll CUTTINGS 

A.L. Peisley 

Four months old struck cuttings were potted up and grown over a seven 
month period, encompassing the peak growing season. An initial 
harvest and three consecutive harvests, each of five cuttings were 
made, recording top and root dry weights. 

F e r t i l i z e r  

l BOU 
Osmocote 18:4.8:8.3 
Dolomite 

K 2 ~ 0 4  
Micromax 
G u4a 

Media 
Pinebark: Coarse Sand: Brown Coal 

Pot size 
6 " 

Results 

ROOT as a % of 
MEAN DWT's (g) Total Plant - 

HARVEST DATE TOP ROOT 
Initial 311 0 1.55 0.643 29.32 

2nd 2111 9.02 8.99 49.96 

3rd 2612 8.67 12.39 58.83 

Final 915 9.37 13.75 59.47 

It was observed that the mass of root expressed as a percentage of the 
whole cutting increased with time and then levelled off. The levelling 



off coincided with the non-growth phase of the cuttings as they 
entered the winter period. 



THE RESPONSE OF BANKSIA SPINULOSA VAR CUNNlNGHAMll TO 
VARIOUS RATES OF APPLIED FERTILIZER (NITROGEN) 

A.L. Peisley 

Many of the Australian soils have a low nutrient status. Banksais 
inhabit some of the least fertile of these soils. They are able to do so 
due to various vegetative and physiological adaptations they have made. 

They exhibit slow metabolic rates which are well suited to the slow 
release of nutrients from poor soils. In the total absence of P and N 
they can pass into a static state, performing certain maintainence 
functions such as the manufacture of starch by day and its utilization 
by night. 

They equip their seeds with high concentrations of N, P and K (Nitrogen, 
Phosphorus, Potassium) to ensure maximum seedling survival. 

They are efficient in the uptake of Ca and achieve maximum growth at 
low Ca levels, therefore having low Ca requirements. This is achieved 
by a high tissue sensitivity to Ca. The application of higher 
concentrations depresses the yield of dry matter* , that is to say, a 
negative growth response. 

Banksias are efficient in the utilization of available K, and have a 
higher dry matter yield with increases in the level of available K. 

They can also take up and utilize P efficiently producing more dry 
matter for unit of applied P than other plants in their natural 
environments. They can synthesize large polyphosphates from 
orthophosphates and then store them in roots until required through the 
growing season. 

Much of this efficient system of nutrient uptake and utilization is via a 
system of 'Rootlet Cluster' called Protiod Roots. These roots grow at 
the soil, plant litter interface. It appears that the essence of their 

When plants under experiment are harvested an accepted method of measuring their growth is by their 'oven' dry 
weight. Fresh weight gives the value of actual plant weight plus water. Large errors and misleading conclusions can 
occur if this figure is used. 



function is to facilitate the uptake of nutrients as they are released 
from actively decomposing litter in association with copious water 
during winter-spring. They can then store these nutrients temporarily 
before they are translocated to the ariel parts of the plant during its 
active growth phase. The 'rootlet cluster' having served its purpose 
then dies. These clusters can grow and form extensive 'carpets' around 
the plant, thus maximizing uptake of the available nutrients. 

In the presence of high nutrient levels protrod root stimulation is 
suppressed. However, Banksia's are so 'geared up' to soils of low 
nutrition that when high fertilizer levels are applied they are unable to 
avoid excessive 'Luxury Consumption'. Occurance of phosphorus 
toxicity is well documented. This effect is even more pronounced when 
extreme inbalances of N:P and P:K occur, i.e. if a high concentration of P 
is applied with an accompanying low concentration of either N or K the 
P uptake is further increased. 

Visual symptoms develop as the internal levels within the plan become 
toxic. Firstly the older leaves develop a severe scorch and chlorosis 
and growth is suppressed. With time the symptoms progress up the 
plant; defoliation and death can occur. High internal Ca also has toxic 
effects. 

Although Banksias show low requirements for P and Ca they exhibit 
higher requirements for K and N. They exhibit positive growth 
responses to increased levels of K and N as; increased leaf number, 
internodal length, stem thickness and length, leaf expansibility and 
branching decrease. 

Coupling this positive growth response of N and the 'luxury nutrient 
consumption' phenomenon, then it is reasonable to question that if a 
range of nitrogen applications was applied, ranging from Nil to Heavy 
would the resultant responses also range from deficient to toxic. 

Five month old struck cuttings were potted up into mixes with five 
different levels of applied nitrogen (IBDU). They were grown outside 
for six months, encompassing the peak growing season. At harvest, the 



dryweights of both tops and roots were recorded for each of the seven 
plants per treatment. 

Media 
Pinebark: Coarse Sand: Brown Coal 8:3:1 

IBDU 

Nutricote 

(7-9 months) 

Dolomite 
Micromax 

K2S04 

Gu49 

Pot Size 
6 "  

Resul ts  

0 

1 I 2  

3 

1 I 2  

112 

112 

Nitrogen (IBDU) ~ ~ r n - 3  

0 2 4 6 

Mean DWT Tops 4.26 4.85 7.80 7.89 

Mean DWT Roots 9.15 12.14 18.51 16.62 

TOTAL 13.41 16.99 26.3 I 24.5 1 
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DISCUSSION OF RESULTS 

As observed, both top and root growth increased with IBDU levels. No 
visual signs of toxicity became apparent at any level of application. 
However, nitrogen deficiency was exhibited in the 'NIL' nitrogen 
treatment as yellowing of the leaves and low plant vigour. Low plant 
vigour was also apparent at the 2kgm-3 level of application. 

The increase in growth with increases in nitrogen levels was also 
observed in an earlier trial (Not presented). 

Statistically, only the difference in the growth of the tops between 
treatments was significant. The 'root' and subsequent 'whole' plant 
results encompassed a sample range too variable for them to be 
signi f icant.  

Conclusions 

Banksia spinulosa cunninghamii exhibited a positive growth response to 
increased levels of nitrogen. No toxic level of nitrogen (as applied in 
the form of IBDU) was observed. 

NB The response of B.spinulosa cunninghamii to equivalent levels of -- 
nitrogen, applied in forms and with element release regimes, other than 
IBDU may be dissimilar. 
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SOME ASPECTS OF THE BIOLOGY AND ECOLOGY OF BANKSIAS: 
RESULTS OF RECENT RESEARCH 

Tony Cavanagh 

Reproduced with permission from the 'Geelong Naturalist' 1989 

Introduction 

One of the most intriguing problems with banksias is the reason for the 
often vast discrepancy between the number of flowers on a Banksia 
spike and the number of seed set. In some species such as B.grandis 
there can be up to 6000 flowers spirally arranged around a 40cm spike; 
yet such a spike or cone will contain at most several hundred seeds 
enclosed in hard, woody follicles and frequently few or none. The 
Spanish botanist Antonio Jose Cavanilles was probably the first to 
comment on this situation when he wrote in 1800-(Salkin 1986) 

"how prodigal nature appears to be in adorning each spike 
with so many flowers in order to produce some twenty 
seeds! And how admirable in enclosing these between such 
thick hard walls in creating such corpulent fruit from 
ovules so tiny they can hardly be seen." 

Many others have speculated since on the reason. Cavanilles' second 
comment gives a clue to one physical reason - there is simply not 
enough room on the spike for more than a few hundred follicles as each 
is many times larger than the flower from which it develops. 

Other reasons centre on the mechanism and efficiency of pollination i.e. 
how many flowers are fertilised, and on what creatures - birds, small 
mammals or insects - do the pollinating. Still another explanation 
involved the availability of nutrients to the growing spike. The 
relative size of follicle to flower means that the development of 
follicles will require a much higher proportion of available nutrients 
than are needed for the flowers. Salkin suggests that once an ovary in 
a certain position has been fertilised, nutrients to other flowers are 
cut off. 



In the last 15 years, there has been a marked upsurge of interest in the 
genus Banksia and in many aspects of its biology and ecology. More 
than 80 papers have appeared covering such diverse aspects as - 
pollination and seet set, especially the relative roles of birds, animals 
and insects; the role of flower and seed predators in seed set; the 
mechanism of seed release, either by fire in the field or artificially; 
the ecology of banksias, particularly in relation to fire and the die back 
fungus Phytophthora cinnamomii; and germination of banksia seed, the 
last being par ticularly relevant to an increasingly important banksia 
cut-flower trade developing both in Australia and overseas in South 
Africa, Israel and Hawaii. 

In this paper, I will discuss four of these and give reference to relevant 
papers; 

1. The problem of pollination and seed set. 
2. The role of destructive insects and birds in limiting seed set. 
3. The mechanism of seed release. 
4. Maturation times of plants and the role of fire frequency in 

species survival. . 

Pollination and Seed Set 

The mechanism of pollination in banksias has been discussed by George 
(1984, p15), Salkin (1986) and ~ o l l i n s  and Spice (1988). The last 
describe the process as follow: 

"These species characteristicaIly bear large, compact 
inflorescences (spikes), each consisting of numerous, small 
florets. Each unopened floret is tubular, comprising a 
perianth that surrounds four anthers and a single pistil. The 
anthers are adjacent to a specialised, subapical region of 
the style (the pollen presenter) and a terminal stigmatic 
groove. Pollen is released by the anthers, and deposited on 
the pollen presenter, just before the floret opens. 
Subsequently, the style straightens and elongates thereby 
ensuring that the pollen presenter and stigmatic groove 



protude beyond the perianth and become accessible to 
potential pollen vectors ". 

The pollen on the presenter is removed- by a foraging insect or animal. 
The stigmatic groove becomes receptive to pollen from other flowers 
after the pollen has been removed. If this new pollen germinates, the 
flower is said to be fertilised and both follicles and seeds develop, 
taking anything from a few months to up to two years (in the case of B. 
grandis) for the seeds to mature. 

While on the face of it, the process is relatively simple, there are still 
several unanswered questions - are banksias capable of self- 
pollination i.e. can pollen on the pollen presenter actually fertilise that 
same flower?; what vectors are responsible - birds, animals or insects 
- and are particular species of banksia adapted to pollination by 
particular vectors?; and of course the problem of low or nil seed set. 

On the question of self fertility, the answer seems to be that banksias 
require animals to transfer pollen and that most are outcrossing ie the 
pollen must come from the flowers of another shrub of the species. In 
most cases, seed set is very low, usually less than 3-5% of flowers 
being fertilised. Species studies include B. ericifolia (Paton and Turner 
1985), B. attenuata and B. menziesii (Scott 1980) B. paludosa and B .  
spinulosa (Whelan and Goldingay 1988, Carthew et al 1988) and B. 
prionotes (Collins and Spice 1986). 

Secondly, the majority of results implicate birds and insects although 
particularly in WA there is evidence that honey possums and similar 
small mammals also play a role - Hopper (1980) and Hopper and 
Burbridge (1982) for western species and Goldingay et al (1988) for 
eastern species. Turner (1982) summarised what was known of 
mammals as pollinators in Australia up to 1982. The overall 
impression left by these authors is that while some mammals have the 
potential to be effective pollinators, their role in comparison with 
spinebills, honeyeaters and insects is relatively insignificant. This is 
mainly because of their nocturnal habits (in some banksias such as B. 
eric i fo l ia the majority of flowers open during the day), the honey 
possums feed at a much slower rate than do birds and, of course, birds 



are much more mobile and could affect pollination over many more 
plants. Additionally, honey possums preen considerable pollen off their 
fur, leaving less available for pollination. 

Thirdly, probably because of experimental difficulties the question of 
low or nil seed set has not been answered. The major explanation 
offered is the "lack of resources" previously indicated but destructive 
predation by insects and birds as discussed below may also play a 
significant role. 

The Role of Destructive Insects and Birds in Limiting Seed 
Set .  

Most of our knowledge in these areas comes from the work of Scott and 
co-workers in Western Australia, Scott (1982), Scott and Black (1981), 
and Zammit and Hood (1988) in New South Wales. 

Essentially, insects can limit seed set in one or both of two main ways 
* 

1. by eating young flowers before they are fertilised and 
2. by eating developing seeds inside the follicles. 

Several further unwanted effects of the predation of insects and their 
larvae include loss of part of whole of a flowering spike due to 
tunnelling activities of larvae interrupting the flow of nutrients to 
flowers and seeds (the damage the phloem and xylem vessels of the 
woody central axis of the spike so that the spike often dies off above 
the point of damage, (Scott 1982) and destruction of infested and non- 
infested cones by White-tailed Black Cockatoos as they search for seed 
eating weevils inside the follicles and woody axis (Scott and Black 
1981). 

Scott found that over 30 species of banksias suffered insect damage to 
a greater or lesser extent. For six species he examined in detail, he 
found seven separate flower eating insects/larvae and eight seed 
eating larvae, many of them host-specific and all of them confined to 
Banksia. Up to one third of the flower spikes were prevented from 



setting seed due to insect damage and up to 60% of seed in follicles 
was destroyed by their activities. Zammit and Hood (1986) reported 
for B. ericifolia that use of non-systemic, persistent insecticide 
increased by 40% the number of seeds produced per flowering spike and 
doubled the number of spikes that set seed. The same treatment had 
almost no effect of B. oblongifolia, however. Hence it appears that 
insect predation can be a significant factor in reduced seed production 
in banksias. 

The insects function in different ways. With the flower eaters, the 
female lays her eggs on or among bracts or flowers. Some eggs and 
larvae die but the rest continue their development among the flowers 
and bracts or burrow through to the central axis along which they 
tunnel. After pupation, the adults cut a hole through to the surface and 
emerge - the life cycle is usually about a year. Evidence for the 
activities of insects is usually seen in the form of burrows and frass 
on the surface. However, even though many flower spikes affected by 
insects did not develop seed, the news is not all bad - many of these 
insects are parasitised at an early stage by various wasps and are 
k i l led.  

The eggs of seed eating insects are generally deposited inside the 
developing follicles after the female eats a small hole through, or in 
some species, they are laid on the surface of the follicle. As the larvae 
develop, they consume the seed(s) in the host follicle and may then 
move to others, either by way of tunnels through the central axis or by 
eating through to other follicles. Pupation occurs inside follicles or 
the central axis and the adults emerge usually within a year. 

The role of the White-tailed Black Cockatoo (Calyptorhynchus funereus 
latirostris) in predating these seek eating weevils is interesting in 
that it appears that the birds can choose, with a reasonable level of 
certainty, the spikes likely to contain weevils. The birds perch on a 
branch near the spike and pull the follicles out one by one with their 
beaks, eating only any weevils they find and discarding follicles 
containting developed seed. Follicles are removed until the birds can 
attack the central axis looking for weevils. In the process, the spike is 

largely destroyed, which may be of some concern as observations 



showed that the birds often persisted with particular spikes even when 

they contained no weevils and often destroyed the whole fruit. Scott's 
work suggested that three factors were significant in enabling the 
birds to distinguish betw,een infested and non-infested cones - the 
infested cones tended to be longer, had a greater length with follicles 
and also had more follicles per spike. 
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SOME ASPECTS OF BIOLOGY AND ECOLOGY OF BANKSIAS: 
RESULTSOF RECENTRESEARCH 

Tony Cavanagh 

Part II 

In part 1, I discussed the pollination of banksias and the role of 
destructive insects and birds in limiting seed set. Recent studies tend 
to indicate that banksias are not self-fertile, they require external 
pollinators; that birds, insects and small mammals are all responsible 
although the first two are likely to be more effective; and that there is 
no complete understanding of the reason for low seed-set in banksias 
although it is likely to be related to the availability of nutrients to the 

. growing seed. Insects in particular can cause the loss of up to 40% of 
the seed crop, either by eating flowers or by consuming developing 
seed. Cockatoos, in seeking the grubs or larvae of these insects, are 
also responsible for significant destruction of mature seed cones in 
certain species. 

Two other aspects to be considered in this part are:- 

1. The mechanism of seed release. 
2. Maturation times of plants and the role of fire frequency in 

species survival. 

Mechanism of Seed Release 

Probably the first major study of the opening mechanism of seed 
follicles was that of Gill in 1976 using Banksia ornata (Gill 1976). He 
treated both wet and dry cones in an oven at various temperatures and 
found that air-dry follicles opened at temperatures from 75°C upwards, 
the time required decreasing with increasing temperature. Moist cones 
opened more slowly and required a temperature exceeding 100°C before 
follicles opened. Gill hypothesized that "follicle rupture occurs when 
tension across the abscission zone exceeds its strength: moisture has a 
major role in affecting the tension, and temperature a major role in 
affecting the strength." (Gill 1976 p. 329). 



It was left to Wardrop in a series of detailed studies in 1981-82 to 
elucidate the actual mechanisms which cause the follicles to open 
(Wardrop 1983). Using microscopic examination of thin sections and a 
range of X-ray and chemical tests, Wardrop showed that the valves of 
the follicles are held together by a resinous substance which is 
destroyed by heat. The structure of the valves is quite complex, 
consisting of three "layers" of long, tubular cells known as sclereids in 
various orientations. As the follicles dry, stresses develop in the 
valves due to structural differences betwwen the sclereids in the 
layers; these stresses are relieved when the resin layer melts, causing 
the valves to open or reflex and allow release of seed. 

However, as anyone who has tried to extract banksia seed knows, 
merely heating the cones does not guarantee that seed will fall out - 
often, all the happens is that the follicles "gape" slightly, but seed 
cannot be extracted. Cowling and Lamont (1985) followed up Gill's 
earlier use of moisture and found that wet-dry cycles i.e. dunking a 
heated cone in water for a short period and then allowing it to air-dry, 
markedly increased the rate of release of seeds. In fact, in some 
species, unwetted cones showed no release of seeds after 77 days. 

Cowling and Lamont (1986) suggested that the two-winged plate or 
divider which separates the two seeds in banksia follicles, is 
hygoscopic and with alternate wetting and drying, actis like a lever and 
gradually draws the seeds out. They further found that more seeds 
released at lower temperatures (15°C) compared with 30°C), a factor 
important for subsequent release of seeds in the field. 

Many banksias species are killed by fire and plants subsequently 
regenerate from seed released from the plant after the capsules open. 
Release of seeds soon after a bushfire in summer could mean a high 
seed loss due to insect and animal predation and high summer soil 
temperatures. Delayed dispersal, until the first rains for autumnlearly 
winter, also means that conditions will be more suitable for 
germination. The optimum germination temperature for many western 
banksias is 15-20°C (Cowling and Lamont 1987); for several eastern 
species, it is over a similar range although for B. "aemula" (now B. 



serratifolia) the range 25-30°C is probably more appropriate. (Sonia 
and Heslehurst 1978). 

These studies have particular relevance for growers of banksias. An 
optimum procedure would be as follows:- 

Heat follicles over an open fire until some begin to grow. Drop the hot 
cone into a container of water and leave for a few hours. Remove cone 
and allow to drain; then put it on a tray in a warm, sunny (not hot) 
position free from wind. The seeds will fall out in a few days and 
tweezers can be used to extract the divider and seeds in difficult 
cases. If some follicles still remain closed, the above procedure can be 
repeated. Seeds should be sown in early autumn (March, early April) or 
later winter (later August, September) in southern Victoria. 
Germination usually takes from four to eight weeks. 

Maturation Times of Plants and the Role of Fire Frequency in 
Species Survival. 

Two terms are used to describe the different response of banksia 
species to fire in the field. Roughly half are obligate-seeders, that is 
plants are killed by fire and regeneration is from seedlings. The rest 
are resprouters, that is the foilage is burnt but plants regrow from 
epicormic buds beneath the bark or from underground lignotubers. 
(Zammit and Westoby 1988). Another term employed is serotiny, that 
is, retention of seeds in closed follicles held in cones on the plant 
(Cowling and Lamont 1985). The latter term implies that most of the 
seed from which a new generation will grow if the parent plant is 
destroyed remain on the plant and the stock of soil-stored seed is 
negligible. This of course is in marked contrast to most acacias and 
plants such as boneseed where regeneration after a fire arises from a 
massive crop of seedlings which germinate from seed banks in the soil. 

There has been considerable work on many aspects of the response of 
banksias to fire, notably by Lamont and Cowling in Western Australia 
and Zammit, Westoby, Bradstock and Myerscough in New South Wales. It 
is well known that our flora has developed in conjunction with fire 
(Gill 1975, Gill et al al 1981) but fire can be a double-edged sword. 



While many plants rely on fire to promote germination of seedlings 
and/or regrowth from lignotubers, the frequency of fires is critical to 
the survival of many species. If fires occur at too short an interval, 
plants may be destroyed before they have flowered and set seed. 
Ultimately, plants which are obligate-seeders may become extinct with 
too frequent burning and will tend to be replaced by those which are 
resprouters. Hence many of the studies have been aimed at providing 
basic data on behaviour of banksias in fire with a view to 
understanding regeneration limitations and/or to recommending fire 
frequency intervals where controlled burning is employed. 

The following species have so far been examined in detail:- 

asplenifolia - siddiqu et al 1976. 
attenuata - Cowling et al 1987; Cowling and Lamont 1985, 1987. 
burdettil - Lamont and Barker 1988. 
ericifolia - Bradstock and Myerscough 1981 ; Bradstock and O'Connell 
1988; Siddiqui et a1 1976; Zammit and Westoby 1987, 1988. 
grandis - Abbott 1985 
hookeriana - Lamont 1985 
leptophylla - Cowling et al 1987; Cowling and Lamont 1987 
menziesii - Cowling et al 1987; Cowling and Lamont 1985, 1987. 
oblongifolia - Zammit 1988; Zammit and Westoby 1987, 1988. 
ornata - Gill and McMahon 1986 
prionotes - Cowling et al 1987; Cowling and Lamont 1985, 1987 
serratifolia - Siddiqi et al 1976 
tricuspis - Lamont and va Leeuwen 1988 

Both eastern and western species are included and because of the 
differing purposes of the studies, there are few common results. In 
many cases, the "seed bank", e.g. seed stored in cones on the shrub, 
declines with age while in others it may increase until the plant is 
quite old. Thus in B. hookeriana, seed quantity may decline after 12 
years while in B.burdettii it can still be rising after 18 years (Lamont 
1985). By contrast, seed quantity in B. ornata reaches a peak after 38 
years and does not significantly decline until plants are over 50 years 
old (Gill and McMahon 1986). The size of the seed bank at any given 

time will depend on such factors as growing conditions, predation by 



insects and birds and the time interval since the last fire. This last 
point becomes significant in relation to the time required for a plant to 
flower from seed. In many banksias, this period is from four to six 
years but in some species such as B. solandri and B. tricuspis it may be 
ten or more years (George 1984, Muir 1987). A plant will take several 
more years to produce a substantial seed crop so that, depending on 
species and the season of the fire, fires at intervals of less than 
between 10 and 18 years may well lead to local elimination of obligate 
seeders (Benson 1987, Glll and McMahon 1986). Even resprouters are 
unlikely to flower within two years of a fire and would probably be 
adversely affected by fires at less than five yearly intervals. 

The other highly significant factor governing survival of banksia 
species after burning is the season in which the fire occurs. Almost all 
studies report that spring burns are highly unsatisfactory while later 
summer-early autumn burning leads to much increased germination and 
seedling establishment. The main reasons for this are that weather 
conditions are more favorable at this time for germination with cooler 
temperatures and more rainfall, whereas seed released after a spring 
burn will often not germinate until the following autumn. During the 
intervening months, it may lose viability or be eaten. In any case, 
seedling mortality is very high in the first two years after germination 
with probably only a few percent surviving to adulthood. For adequate 
regeneration, it is important that the plant's chance of survival is 
maximised. 

Comment 

The genus banksia is one of the few groups of Australian plants whose 
biology and ecology are being studied in any detail (Cavanagh 1989). 
However much more needs to be learned, even on pollination and the 
role of fire which so far are the major areas of study. Probably the 
most important unknown is the cause of the observed low to nil seed 
set in many species. Unfortunately, this aspect is being little 
researched. An understanding of the reason could perhaps help to 
explain some of the unusual distributions of banksias and the apparent 
inability of certain species to survive fires. 
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SUCCESS IN BRISBANE 

Heather Robb 

In Report number 8 1 mentioned the latest additions to my Banksia 
collection, which are Banksia baueri, B. baxteri, B. caleyi, B. coccinea x 

2, B. occidentalis, B. prionotes, B. ashybi, B. menziesii, and B. 
sphaeorcarpa. r o t  all these plants were planted out into the newly 
prepared garden. It was decided to try pot culture for some and the 
garden for the others, and using the limestone technique for both. 

Banksia baxteri, B. sphaerocarpa and B. coccinea x 1 were planted in 
specially prepared holes in a specially prepared garden. The garden was 
filled with slightly acid sandy soil, and good drainage was ensured. 
Limestone chips 2" in depth were placed in the bottom of the hole, 
about 30cm from the surface. This was only done with those that grow 
naturally on limestone. The rest of the 'garden' Banksias were B. - 
ashbyi, B. baueri, B. baxteri, and some Dryandra species were planted in 
the built up bed. In 18" to 20" pots Banksia menziesii, B. - . .  . 

coccinea x 1, B. caleyi, and 6. prionotes were planted, limestone in the 
base of these for B. coccinea and B. prionotes, the rest had gravel mixed 
in with their potting mix. The mix was fairly dry and consisted of 
coarse river sand and milled pine bark and a no phosphorus slow release 
fertilizer. Banksia occidentalis was planted in another area altogether 
in the garden. 

Everyone was happy in their new homes, and the soil temperatures 
were maintained at a constant temperature by the addition of shade 
cloth. The natural shade has not yet grown sufficiently, and our 
Brisbane summers are killers to these fussy, but lovable plants. 

One always dreads the excessive rains, especially in summer, and I 
think I can safely say that many parts of Australia have had their fair 
share of floods. Two deaths to report is that of Banksia baxteri and B. 
occidentalis. The former was 5' high and very healthy (until it d ied7 
Post mortem revealed a hole in the base of the trunk which appeared to 
have been caused by some trauma. Disease had apparently entered 
through this injury and attacked the root system. Banksia occidentalis 



died during the excessively, wet weather, and I feel it may have been 
over shaded as well. This was about 6' high when death took i t .  

1989 saw more additions to the collection, namely B. petiolaris, 
occidentalis (I've lost count of how many have died), B. burdettii, B. 
laevigata and B. speciosa. Shortly after (about 2 months) these were 
purchased B. burdettii and B. laevigata passed away. Banksia petiolaris 
was potted with the limestone chips and is doing very well. Excessive 
wet weather again caused many a worrying moment, and the pots were 
moved into the pergola for 'drying out' purposes. Some plants looked 
decidedly ill, and samples were taken for analysis as well as a sample 
of the medium. A nutrition deficiency was diagnosed, but a specific 
problem could not be isolated. Our own PH test showed that they were 
too acid with a PH of 4.5. Emergency life saving treatment was given 
in the form of dolomite being watered into the soil. (The only problems 
were with the pots and not in the garden). The PH was over corrected 
and reached up to 8, which had to be reversed with the addition of 
sulphate of iron. Unfortunately the amount of dolomite required to 
correct the PH was not known. Banksia caleyi likes alkaline soil, but 
we were too late to save it. It passed away on 11 March, 1990. The 
soil analysis took several weeks and the results showed that they were 
low in all nutrients and extra low in phosphorus. The PH was 4.8 which 
was comparable to our own test. A dose of aquasol was given at a 114 
strength as emergency treatment for phosphorus and sulphate of 
ammonia for nitrogen, copper and potassium were given to B. petiolaris, 
B. speciosa, B. menziesii, B, prionotes, and -. B. coccinea. Copper, 
potassium, Zinc Sulphate of Iron were given to the remaining Banksias. 
A PH was done a few weeks later and was 6.5 - 7, which is what I 
wanted. The plants are now very happy and healthy, and in the last 2 
years have grown the following heights. Garden banksias - B. ashbyi - 
3', B. coccinea - 4', B. sphaeocarpa - 3' x 3', B. baueri 18" x 2'. The pot 
banksias are as follows - B. occidentalis - 14', B. coccinea - 4', B. 
menziesii - 5', B. petiolaris z 3', and B. speciosa - 3'. 

All plants during summer are given regular doses of Alliete as opposed 
to Fongarid. Since switching to Alliete losses have been remarkably 
reduced. The last 6. occidentalis is proof (I feel). She was given a dose 
of Fongarid and promptly died, all 5' of her. These plants are also 



sprayed with Mancozeb and Benlate for leaf fungus if needed, and doses 
of trace elements, nitrogen and potassium are given at 4-5 week 
intervals if needed. 

Now the rewards - Banksia petiolaris has flowered, and 6. menziesii 
formed some large buds but these did not develop any further due to the 
upset with their nutrition. The Dryandras are also flowering for me, 
and have received the same treatment. It appears B. petiolaris is 
developing potential buds, and hopefully the others will in due course. 

The 'collection' is ever growing and new additions for this year are 6. 
m i s n e r i ,  B. baxteri, and yes another B. occidentalis (glutton f& 
punishment?) and B. hookerana. Needless to say I am very proud to have 
these plants growing 'successfully' on the humid east coast. I might 

. also add here that I employ a baby sitter for my Banksias as I always 

seem to be at work, so credit is also due to my mum, Vera. 



BANKSIA RESEARCH 

Reprinted from WAlTE Research Institute Newsletters 

Alison Fuss, the first Playford Scholar has made significant progress 
during the last year in her research work on the floral biology of 
banksias is relation to crop production and management. Alison is 
conducting her experiments on commercial banksia plantations in the 
Southern Vales area of South Australia, and is concentrating on two of 
the most widely-grown species, Banksia coccinea and B a n k s  i a  
menz ies i i .  One of the aims of the research is to understand the 
relationship between vegetative shoot growth and flower production. 
Preliminary results indicate that the very first initiation of the 
Banksia coccinea blooms takes place during November and December, 
whereas flowering does not occur until the following July or August. 
This finding has potential application with regard to the pruning of the 
bushes, as delayed pruning could result in the removal of potential 
blooms. 

A major need of the. fledgling industry in cut flower production is for 
the breeding and selection of improved cultivars. Alison is 
investigating the breeding system of the banksias for the development 
of hybridisation techniques. Research into the breeding system of 
Banksia coccinea and Banksia menziesii has shown that the peak time 
of receptivity of the stigma occurs at three days after anthesis. Thus 
controlled pollinations for plant breeding must be conducted at this 
time in both species. Banksia material from a range of sources is being 
collected for further research and for the selection of superior 
cul t ivars.  

Detailed studies on the timing of floral initiation and of flower 
development in the cut flower species Banksia coccinea, the scarlet 
banksia, and Banksia menziesii, Menzies' banksia, have identified 
important differences between the two. The first signs of floral 
initiation occur during November and December in both species, but the 
rate of subsequent flower development differs between the two. 
Development in Banksia menziesii is rapid resulting in harvest of 
blooms betw,een April and July, whereas development in Banks ia  



coccinea is much slower resulting in harvest between August and 
November. This information is important to the grower in terms of the 
scheduling of management practices. Cultural treatments such as 
pruning, irrigation and fertiliser application can now be timed to target 
specific stages in the yearly cycle of bloom development. 

The likelihood of a shoot to flower was correlated with physical 
measurements of the shoot and its age. There was a positive 
correlation between shoot diameter and predisposition to flower, such 
that two year old thick shoots are more likely to flower than younger 
thinner ones. This information can now be used to schedule pruning of 
banksia bushes for optimum productivity. Research was also 
conducted into the breeding biology of Banksia coccinea and B .  
menziesii. In both cases peak receptivity of the stigma to pollen was 
recorded at three days after anthesis, with pollen tubes observed in the 
lower style at six days. Based on this information, hand hybridisation 
techniques were developed so that methodology is now available for 
future breeding of the crop. 

Banksias show a high level of plan to plant variability in bloom number 
per plant, bloom quality, bloom colour and growth habit. This potential 
for selection of superior cultivars has been exploited by the 
registration with the plant Variety Rights Office of the first banksia 
cultivar for cut flower production. Waite Orange is an orange banksia 
which is vigorous, produces large numbers of high quality blooms and 
fills the production gap between the two commercial oranges, B .  
p r iono tes  and B. hookeriana. The University of Adelaide has 
sublicenced Phytotech Australia Pty. Ltd., a tissue culture company 
based in Adelaide, to multiply the cultivar for general release. 



BANKSIA MARGINATA IN THE WESTERN PLAINS 

Peter Gibbons 

I am particularly interested in Banksia marginata and recently visited a 
farm property named 'Eynesbury' at Oxford some 15 kilometres north 
west of Werribee. This property comprises 18,000 acres and near the 
homestead (Circa 1880) is a large area of remnant grey box, buloke 
forest (Eucalyptus microcarpa and Casaurina leuhmannii) this forest 
area is quite large and to a great extent appears ungrazed, there is an 
understorey of Acacia pycnantha, Myoporum de, serti, Melaleuca 
decussata, Acacia acinacea and many grasses and herbs. It is said to be 
the best example of remnant grey box forest close to Melbourne. I also 
found Correa glabra, Bursaria spinosa, Hymenathera dentata, Rhagodia 
parabolica and lndigofera australis in the understorey. I had heard 
there was remnant Banksia marginata on this property and after 
speaking to the manager I was directed to an area called 'Mount Mary' 
which appears to be an old volcanic vent and now a bare hill. This hill 

is about one mile west of the homestead and remaining forest area. 
There are three only, Banksia marginata on this hill, there is also some 
remnant Casaurina stricta and Acacia implexa. These banksias appear 
very old and were in flower, one has been fenced to exclude rabbits and 
stock and appears very healthy. There is a heavy cover of pasture grass 
and weeds around this plant and no signs of regeneration. I am keen to 
know if you have any data on the occurence of any any remnant Banksia 
marginata in this particular area. To the best of my knowledge the 
closest occurence of similar plants is in the Brisbane Ranges National 
Park which is approximately 20 kilometres west. Perhaps you could let 
me know if you or any members of your group have knowledge of these 
plants. The manager of the property appears keen to conserve these 
three plants and I believe that this is most important having regard to 
the widespread clearing and grazing that has occurred of the basalt 
plains since white settlement. It is interesting to note that this forest 
area is solely on private property and supports a population of 
kangaroos, koalas and other wildlife. If you are not able to assist me 
with my inquiries perhaps you could direct me to an appropriate source. 
Please feel free to ring me if you wish. I believe that the occurance of 

these banksias is interesting and important. 



A FURTHER NOTE ON GRAFTING 

Steve Clemesha, Woolgoolga, N.S.W. 

I still am doing Banksia grafting and have done a lot in the last month 
as it is a good time of year. Since I wrote my article on irrigated 
approach grafting I obtained a few seedlings of B. canei. I grafted one 
onto B. integrifolia a year ago (to the day). It has grown quickly and 
strongly while the rest of the seedlings died in the very rainy summer 
and autumn we had last year. The plant is the Wulgulmerang form. 

Details of Tonsoil: Clay loam, slightly acid, subsoil light clay and 
rocky (sandstone & shale) 

HxW Age Mulch Moisture Drain Sun Frost Salt 

Ft. Yrs. Winter Summer Airborne -------- 
Conferta v. confertal 10x7 8 lawn fairly dry wet at good full Nil Sheltered 

times 

conferta v penicillata2 fairly dry wet good full Nil Sheltered -------- 
ericifolia v. macrantha 

Conferla -- v. conferta 2 plants have died at 6 ft high presumably root fungi. I have 3 plants of it grafted onto 
integrifolia. They grow and flower at least as well as those on their own roots. 
Conferta var. penicillata. All my plants of this except one under tall Eucalypts are grafted onto integrifolia and doing 
v e r v .  - -,  - 
Inte~rilolia var aquilonia this also is grafted onto var. integrifolia and doing very well. 
nutans v. cemuelia - my plants of this are grafted onto ericifolia .-- var. macrantha - fairly slow growing but healthy. 
=la. Some are on own roots and some grafted onto local integrifolia. All grown equally well. 
G d a  - in contrast to what Doug McKenzie says my plants of this grafted onto integrifolia grow quickly and show 
no sign of incompatability. 



Those where I have stated strong winds, grow on top of a windy ridge 
and cop the southerlies full blast. The moisture indicated does not 
mean a lot. I do not water my established Banksias while 
summer/autumn normally are wet here this one so far is rather dry. 
Winters are variable - some much drier than others. 

spinulosa var neoanglica 3 of my 5 plants of this have died after reaching full size. 

-51 - 

good 

good 

dry spinulosa v. collina 

spinulosa v. neoangliia7 - 

full 

314 

damp to 

dry 

8 

8 

6x5 

7x5 fairly -dry 

lawn 

lawn 

Nil 

Nil 

strong 

winds no 

salt 

sheltered 



BANKSIA GROWING 

Shiela Johnson, Tongala 

The soil here is deep red sand on the lower edge of a sandhill with no 
worry of drainage. Above my plantation 15-20 metres is a small 
irrigation channel which must give some seepage, I'm sure during 
summer. I have given some of my large Banksia 2 or 3 deep waterings 
this summer as it has been very dry. I do not usually water them as a 
rule. I do water the small ones for a few years until they get 
established. I do not fertilize but have have used Iron Chelate on B. 
coccinea and B. dryandroides for yellowing of lower leaves. I do not 
mulch my plants. They are planted among natural grasses which are 
mowed. I think I should probably do a little mulching. 

BANKSIA REPORT 



Banksia losses: B, baueri, B. hookeriana, B. baxteri (Over 10 years) 

LIST OF BANKSIA PLANTED MAY '90 

B spinulosa - collina 1  112 x  1  Rather delicate plants lost during very hot weather. I 

1 x l  had sides protected but not the overhead area. 

I 1  x  1  112 

1  112 x 1 These young plants look really good and seem to be 

21nx llf2 coping with the heat now. I water about once a week. I 

1 112 x  1 also added a small bucket of potting soil to the red sand 

Died when planted. Thinking the change from rather rich 

Died potting soil to red sand may be a bit sudden. Very happy 



A BANKSIA EXPERIMENT 

Peter A Regan 

During the spring semester of 1990 at the University of Technology, 
Sydney 1 conducted a propagation by cutting trial of Banksia 
integrifolia and Banksia serrata. Semi hardwood and hardwood cutting 
material was subjected to a range of treatments including hormones, 
bottom heat and wounding. The hormones used were IBA, NAA and 
combinations of both in a range of concentrations from 100 to 250 ppm 
for 'soak' treatments and 5,000 to 14,000 ppm for 'quick dip' 
treatments. The quick'dip' hormone concentration range was taken from 
a successful propogation trial on B coccinea by Mike Bennell and Gail 
Barth of South Australia. 

The aim of the experiment was to develop roots on the cuttings in the 
shortest possible time so cutting-grafting could be attempted at a 
later date. 

Unfortunately the experiment failed due mainly to a negative reaction 
to the synthetic plant hormone applications. Most of the cutting 
material in all but the 'control' treatments (no hormones) were dead 
within 8 weeks. 

Our experiment involved the processing of over 3,000 banksia cuttings 
by myself and partner Paul Hammond ! Despite this setback I have 
decided to continue banksia 'work in my honours year, 1991. The 
possibilities of cotyledon grafting in virto has captured my 
imagination. Subsequently I am seeking information on this subject. 
Initially information regarding germination of banksia seeds, in vitro, 
would be helpful. Also information regarding seed treatments prior to 
sowing could be useful. 



BANKSIA GROWING IN FRANCE 

Railhet Thierry 

I grow in container the Banksia baxteri, serrata, speciosa, hookerana, 
robur, baueri, ericifolia, occidentalis and with difficulty grandis, - 
brownii, repens, ashbyi. 

In a sunny position in a garden Banksia occidentalis, ericifolia, robur, .- 

the Banksia ericifolia is in flower. 

In a sunny position in a garden Banksia occidentalis, ericifolia, robur, 
the Banksia ericifolia is in flower. 

I live in the South of France, in winter we have a frost of -3" - -6" 
(except one year in 1985 -1 So). 

I grow also in container other Australian proteas (Isopogon, 
Bucking hamia, Stenocarpus and Telopea). 



BANKSIA GROWING 

Jim Diprose, Cowra, NSW 

Over the past 12  months I have been attempting to establish various 
banksia species both eastern and western. All have been grown from 
seed (some collected some bought) with great success both with 
germination and initial growth. However, only limited numbers have 
progressed past this point which has been most disappointing. The only 
species that have survived transplanting to the open garden for any 
length of time have been B. serrata, B. integrifolia, B. ericifolia, - B 
spinulosa, B. robur and a single B menziesii. 

Many have not survived on the pot. Although iron deficiency appears to 
be a problem, applications of iron chelates has helped a few but has 
been unsuccessful for the majority. A number of plants of B. aemula, - B. 
baueri, B. baxteri, B. dryandroides, B. media, B. grandis, B. ornata, some B. 
spinulos?, B. nutans and various prostrate species grow well to be up t o  
20 cm high, then gradually curled up and died over a period of a few 
weeks. Some did survive longer but were stunted and showed little 
vigour or growth. Potting media of 112 sand, 112 peat would not appear 
to be at fault, nor has lack of water. Damping off was not seen as the 
leaves turned brown and curled up with the central vein staying green 
for some time. 

Could the losses be caused by some element deficiency? The only other 
cause that I can think of is that all plants are watered with "town" 
water, which has at times shown a PH of up to 8.5. Can you or any other 
members of the group, help with the problem? 

To more pleasant matters, I have located a variety of B ericifolia 
growing in a garden on Grenfell (NSW) with a very attractive burgundy 
inflorescence. It was apparently purchased as a named variety from a 
nursery (don't know where) but with a warning that it may not flower 
"true" to colour. I can only deduce that it must have been grown from 
seed??? The plant has flowered twice without setting seed and I 
intend to attempt to strike cuttings this spring (I assume that spring is 
the best time). 



It appears that very few Banksias are grown in gardens in this area. I 
have noticed a few B ericifolia and a couple of B integrifolia, all 
growing and flowering well, but that is about all. I dont know if this is 
because of establishment problems or just lack of interest. However 
some locals have shown interests in my attempts to grow some species 
and maybe more will be established if I have any success. 

One interesting note from growing B. integrifolia I was given a 
specimen with varigated foliage last June and planted it in my garden 
in September. In the pot the variegated tendency was very plainly seen 
and was rather attractive but all new growth since planting has not 
been anywhere near as variegated, and the varigation can only be seen 
on close inspection. Could this be a result of changed soil conditions or 
was the plant originally showing signs of some deficiency while in a 
pot? 



MULTIPLE FLOWER HEADS 

Sheila Johnson 

Tongala, Victoria 

I have Banksia ericifolia which produces mainly multiple heads. It is 8 
years old, deep red sand, no water except from rain off a shed roof, no 
fertilizer, occasional iron chaletes when young, 3m high, open loosely 
branched. Flowers from July to September red and cream heads, (with) 
mainly multiple heads when young. Last year it produced about equal 
numbers (single and multiple). All heads set seed. Length 8 to 10 
inches. I was worried all the seed heads would be too much for the tree 
and cut many off. Now the tree is covered with mainly single buds. I 
wonder if I upset its natural growth and forced the tree to do this? If 
all the buds set this year (could be well over 100) should I leave them 
all on? 

I can send a report on my Banksias, I have 18 varieties). Sorry I forgot 
to tell you I havent had any success with cuttings and have tried quite a 
few times. I did have success with seed but lost the few plants after 
six months so will try again. Austraflora took cuttings and seed and 
were not successful. 



GROWING BANKSIA FROM SEED 

Chris Rogers, Wangaratta Vic. 

It has been a mixed year here in Wangaratta. The wettest winter in 
years meant some water lugging and losses of banksias, but worse 
losses among grevillias and acacias. 

I tried a wee experiment with my propagation last autumn, although I 
had predicted the outcome before I started. I bought seeds of 
approximately 25 species from Nindethana in WA, who have been good 
in the past. Because each packed had 6-8 seeds, and because I had 
flooded all my friends gardens with callistemon from my cuttings 
years ago and they would have no room for an influx of refugees 
banksias and therefore was not worried about total germination I put 
half the seeds into my bottom heated misting propagating box and the 
other half in individual 2' plastic tubes containing commerical potting 
mix covered by I c m  of sharp river gravel left in the middle of a sunny 
backyard and watered each morning. The individual pots had a 90% 
success rate, and the propagating box a 90% failure. I had initially felt 
uneasy about the humidity in the the box, and I am sure this is the 
reason for the failure. The seeds in box all swelled but then rotted 
before even sprouting. Those that did not sprout grew without any sign 
of later damping off. I am particularly careful with cleanliness in the 
box, so can only assume that the humidity was the problem. In future I 
will just use external tubes for seed growing, and the box for cuttings. 

Three years ago I grew a cutting of a "seminuda" from a plant in my 
garden. The cutting is now twice the height of the parent. The only 
difference is that the soil is a bit lighter where the cutting is growing. 



FROST AND BANKSIAS 

JENNY & DAVID CANE 

We live about 15 miles east of Stratford at Providence Ponds on the 
Peny River. Our soil is greylblack sand about 30 feet deep on 90% of 
the property (which is 10 acres, 3 of which is bush), while about 10% 
has some gravel in it. Unfortunately, we live in a frost hollow, with 
quite severe frosts at times, and establishing a good garden has taken a 
lot of "trial and error". We have been here for 8 years now, beginning in 
1982, when frosts were at their worst!! We planted many WA banksias 
and had only one success, B prionotes. It grew well and flowered 
beautifully twice, but died after 4 years. We have since successfully 
grown B caleyi (which flowered last year) and B dryandroides which 
was beautiful for many years, but died last summer. We now have a lot 
of plants growing well and giving frost protection, so we are starting 
again and are planting a lot more WA banksias. 

We are also successfully growing B conferta, B ericifolia (several 
varieties) B integrifolia, B. serrata, B ornata, B paludosa, B spinulosa 
(var collina) B gard (which hasn't flowered in 8 years). 

Surprisingly B serrata which grows literally on the other side of the 
river has been one of the hardest to get established of the SE banksias. 
We have several growing well now, but none have flowered as yet. 

One other reason why we had little luck with WA Banksias in '82 was 
probably because of the drought - it was very had to keep everything 
watered well enough. 



BANKSIA GROWING 

Inez Armitage, Kempsey, NSW 

I have few more of the "easy" ones but have also lost several at about 2 
years old. Lost 5 B. saxicola over a period at 1-2 years. They don't 
exactly die but are so reluctant to put on any growth that other things 
overtake them and then they have too much competition for the good 
things of life and eventually I have to take them out. It depresses me 
to see them looking so unhappy month after month. The only one with 
good drainage on dam bank has prospered exceedingly well but has not 
yet flowered. Two Banksia dentata on the dam bank look pretty good, 
one much better than the other. They were struggling a bit until we had 
excessive rain for three months which polished off the other species! 
Two B. conferta looking good also succumbed to the deluge. 

The only comments which might be of general interest relate to B 
robur. I have 7 in all, all doing exceedingly well and so they should be 
as 3 are planted in my "wet bed" which takes all the effluent from the 
house and 4 are in a seepage area below th dam. Two of these 4 are of 
Queensland origin and at 3 years old bear the most magnificent flower 
heads - deep metallic green in bud, conical in shape and up to 22cm in 
length (Alex George gives 17cm max) and sit majestically atop a circle 
of equally large and perfect leaves, the whole carried on upright angled 
stems which stand well out and above other foliage. 

The difference between these and the florescence of the other 5 is 
quite remarkable. Perhaps these are particularly poor in their 
flowering capacity - the plants themselves are certainly strong, good 
looking and well grown. Their flower heads in bud completely lack the 
metallic sheen, they are rounded rather than conical, short and plump 
when fully opened, 8-12cm long. 



BANKSIA FUNGI 

Inez Armitage, Kempsey, NSW 

You may remember a few years ago I reported having germinated - B. 
serrata seedlings at 90% and which then grew extremely well and 
hardily, but at about 10 cm started yellowing off until 8 out of 18 were 
left. At that stage I obtained beach sand from an area which had been 
mined but in which B. serrata was regenerating. I repotted the 8 
remaining into this and to my great surprise they ALL recovered 
completely and were planted out in due course, grew well and reached 1 
or 2 metres. Unfortunately none of them are with me now. Indeed my 
results have been noticeably worse with every passing year. But I 
never give up! 

A few months ago, probably about September I collected seed from a 
couple of surviving B. marginata which I sowed in the usual way. Quite 
a number germinated, were potted up into my normal home made potting 
mix which is composed of coarse sand, old sawdust complete with 
horse manure from stable sweep-outs, household compost and small 
amounts of charcoal/wood ash. They grew quite well but somehow 
never seemed to be sufficiently robust and like the B. serrata faded out 
gradually until all were gone. There were even a couple which reached 
30 cm. 

I threw the old cones (which had been in the oven) on to an area which 
about 18 months ago had been shallow ploughed, planted with 
miscellaneous trees and shrubs and covered with wood chips. About 
one month ago, to my utter amazement and excitement I discovered a 
few B. marginata seedlings growing in this area, about 1 cm high,near 
the scattered cones. I fell on my knees to pay homage and to get a 
better look and repeated this process for some days. Finally I made my 
first attempt to extract them for potting up. It was difficult to get a 
tool of any kind down because the woodchip had been quite thickly used. 
There was a thick spreading layer of white mycelium and (initially to 
my horror) I found that the roots of these tiny seedlings had entangled 
themselves with the mycelium and attached themselves to the wood 



chips which provided it. It was all very difficult, but with painstaking 
care I managed to pot up into my potting mix plus plenty of mycelium 
and wood chips about 14. Despite winter, 10 of these are well alive 
and appear to be thriving in sizes from 1 to 4 cm. Today I dug up 
another 7 and found yet another 7. Whether they will survive the 
humidity when it returns remains to be seen. But they are all sturdy in 
habit and altogether better looking than those I grew from my seed last 
year. 

One only B. integrifolia in the same bed some months ago was dug 
out at about 10 cm. and is now a very strong, healthy plant in a pot at 
45 cm. 

I knew nothing about the fungus at that time but must have been lucky 
enough to take a good dollop of soil when digging up. It seems to me 
we might be lucky enough to discover that the plants need only a start 
with this stuff whatever it is. 

I asked a friend in the herbarium, himself personally interested in fungi 
if it could be identified but he said absolutely impossible without a 
fruiting body and no one would have a clue what that might be like as 
there are thousands in a lump of soil. 




