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ARTIFICIAL REGENERATION OF KARRI

0.%., Loneragan

SUMMARY

Artificial regeneration is required to re-
store the logged areas to full productivity every
year when the seed trees are in bud or blossom or
have insufficient seed Tor natural regeneration,
Natural seed su@ply is resitricted to one year in
three, the prime crops for collection being pro~
duced once every 4 - 12 years, Most use should be
made of the best seed sources as these are limited

and costly to collect,

The percentages of successful establishment
of seedlings by the methods tested are broadcasi
seeding of untreated seeds about 1% percent and of
pelletted seeds five percent; spot seeding 25 D.C.s
openrooted plantings 75 p.c., and plantings from con-
tainers 95 percent, Total costs in comparing methods
are found to be very closely the same with one sxcep-
tion. The feasibility of halving the planting costs
is demonstrated by raising open~rooted woody plants
in the nursery, and planting out with up to six
ounces of N+P fertiliser into an adjacent hole about
three inches from the seedling roots, Reliability in
transplanting devends also upon keeping the roots of

the transplants wet at all times until planted,

The necessity to encourage rapld growth of the
trees with the minimum of compstition is emphasised.
Machines, fire and chemicals are used to assist
establishment and growth beceguse the time taken o
reise land use to full productivity is an imporitant

fanetion of ecost,




Direct seeding is sucesssful only on the clesn
fertile sites and is expensive, because the seed is
very sensitive to site influence and large amounts
are necessary to ensure success, bBroadcast seeding
may reguire Crom between 5 and 10 times as much seed
as for spot seeding and from LO to 60 times as much
seed as for the raising of open~rcoted ssedlings or
seedlings in containers in the nursery., The main
advantage of plants raised in containers or compressed
peat pots is that most rapid possession of the site is
possible begause the root systems remain intaset and
undamaged when planted. Thig advantaze becomes a very

important factor in unfavoursble sites,




g
% ¥

- T

[IPLTR R o g N

ow

0




6

barriers from half to one mile wide in the heath
flats and jarrah forest surrounding the karri
forest and subsequently, reducing the fuel hazard
in the forest areas by the technigue of aerial con-
trelled burning using inecendiary bombs dropped from

alreraft (MeArthur, 1966; Watkins, 1966),

The nett area of karri forest being cut in
trade operations is asbout 3,500 acres annually,
These areas when regenerated are protected completely
frem burning during the tender years of development,
The desirable time under complete protection depends
upon the time required to grow bark sufficiently thick
(from O.4 inches thick for stems with dismeters over
three inches) to the height of the bhole reguired for
the cambium toc be sble to remain protectedfrom pres~
eribed burning rapidly and economically without damage.
Probably ten percent of the forest area {or of the
length of the rotation) may be protected completely
from burning at any particular time, The total time
and the total costs of this protection in any particular
area may be reduced greatly through smalgamating the
logging areas for regeneration and continuing treat-
ments, which will provide rapid growth of the crop
trees during stand development immediately from the

time of seedling estsblishment.

Site preparation, fertility and density of the
regencration will have a marked effect on growth
rates, and therefore on the length of the rotation
required to produce the marketasble crop trees, The

importance of fire moreover in aiding the regeneration
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¢, Bsbhington snd Crowes

{i). Germinants: The means and

standard errors of the number of germinants per
spot at Babbington sre shown in Fig, 2 and the

vercentage of successful spots in Piz., 3., The

i
i

results for elight seeds per spot wers obtained

[n

1

from $6 spots, the remainder from 25 spois each,
The differences between numbers of germinants per
spot are significant in only a few cases, all of
which are assoclated with a high percents
successful spots, Seedbed had little influence

on the intensity of germinsation,

The percentage of spots with germinants varied
widely and with no reletion to the number of sgseeds
gsown per spot. Sowings with eight seeds per spot
were as successful as those with 128 per spot, Ton
ashbed sites carried more successful spots generally

than ashbheds,

Delayed germination occurred on most ashbed
plots between the April and May inspections in 1963,
This phenoméenon was slmost absent from non sshbed

sites,
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SGRVIVALS PER SPOYT
3 7
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v ™ T Ta T i
SEEDS SOWN PER SPOT
¥ig L. Means and standard errors ol number of survivers

per spot l'or ashbed and mon sshbed sites and different

peeding intensities, Babblngton, 1962,
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Fig S. Inrluence ot seedoed, aspect, date of sowing

and age ol burn on the mean number of survivor:s per

plot rrom direct seeding, Andrew,., Solid colums,

ashbhed: open columns, non ashbed,.
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Fl
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¥ig 6. Influence of seedbed, aspect date of' sowing

and age ol burn on the percentage ol surviving
gpots per plot trom direct seeding, Andrew, Solid

columna, ashbed: open columna ron ashbed.
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Fig 7. Response of nuober ol germinsnts per spot to

slte T'or dirferent seeding intensiticc on nsnved.
Syzbols: © B seeds per apot, X 16 sesas per spot,
+ 32 seeds per spot, ® 6L seeds per spot, © 128
geeds per spots I Babbington; II Andrew, new burn,
sy sowing; IT1I Andrew, new burn, July sowing: TV

Andrew, old burn, May sowlng; V Andrew old burn, July

sowing: M mean of all sites,
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Hegponee ol number of germinspts per spot Lo

gite ror dirrerent seeding intensities ol'l nshbed,

symobla as Uor ¥Yig. 7.
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only 17 percent of the pellets sown, Similap
experience at Andrew resulted in the discontinuance
of this method until new technigues could be eshab-

lished along the linzs of those developed by the

Vietorian Forests Commission (1967), These oresent

technigques are described,

METHODS, .

a, Laboratory Technlgues,

Te Leader trials - The preliminary investigations

have shown no large differences in the capacity of
germination by the acceptable technique of yelletting
karri seed without pretrestments in kaolin clay with
thin cellofas sticker (Appendix I)., These standard
treatments have been screenad out from a number of

trials in the laboratory testing -

three pretreatments - control seed:

seed sosked in water, one day:
seed soeked in liquid fertiliser,
one day:
five stickers contsining standard concentrations of
ingecticide, fungicide and bird
repellant
cellofas 'A' {or methocel) thick
and thing
latex, thick and thing
Victorian mucillage {gum arsbic):
three coating substances -
peatmoss and clay;
Kaolin eclay;

bentonite clay:
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Block 1. TFactors: Sowing methods x 2

Months x 3
Replicates x 2

Brosdeast-sowing three grams per replicate in ¢ chaln

(3) magamp 12 (7,40,6); piaced one matcn-lien
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PEAT POTS {11 INCHES! 7
Fu71 T W NURSERY  ROWS
-

TOM THUM
“~gTERILISED SOILS pLUS LIVE i~

-
OREN BEDS Bus F

ot
KARR( BUCALYPTUS DIVERSICOLOR FVM) AT 3 MONTHS

SEEDLINGS PRICKED OUT FEBRUARY 157

P‘SEED BOXES SOWN JANUARY 227 .
. -




NOPE i
... Solr SURFACE

—e
SHOWS COPPICE AT 5 WEEKS ABOVE COTLEDCNARY NODE

KARRI ( EUCALYPTUS BIVERSICOLOR FvM)

| SEED SOWN [N ROWS IN NURSERY OPEN BEDS PLUS FERTILIZER
IN FEBRUARY '

Plate 5 - Openrooted karri at 25 months; and at
1% months, clipped back to 12 inches Tive weeks
pefore 1liftingy and showing coppice shoois and
root development without root-wrenching.

Plate 5A ~ Root wrenching on seedlings over 12
months, showing strong growth too unwieldy for
convenient handling.

Plate 5B - Ciose view of callus growth after
root wrenching (Plate SAJ.
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i1dling nursery of karri at 17 months,
st Julv. 1963 in Court Block after a summer Tire
in 1962,
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HEWGHT INCREMENT ADJUSTED TO 6 MONTHS (It

Influence of 1iftin, methed -

prowth ratcs of Forrd wil
Bavninpion n’ Crewes
Asrdl 8o, Zolid eoldy
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Fig. 18, Menr heights and standerd errers,of kerri wild-

lings on recently burnt ares April 1964, nine
months altr» transplanting in andrew,

Sywbols ¢ 8 W & P fertilizer, 2,4.5=7 spray,

¢ F¥ & P fertilizer only: + Dieldyin and lime,
2els 5T sprays X Dieldrin snd ime
only; O 2,u4.5-T spray oniy: & untreated control.

sStock numbers as in Tables 3 and 5,
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in Andrew. symbols as for Fig. 168,

3_
= ©
L2 4 [ 1 1 $
()
W | ©e E
. ¢ i 1
% 17 il I
z - T ]' 1 } 2 ie
l + '[ < ¥
14 1 2
|11
0
OLDBURN  ASPECT NORTH WEST SOUTH
WILDLING  STOCX Mo 1 2 Z
Fip,., 20. Iiean heights and standard errors ol xarri wildlings

or olé burnt non ashbed showing influence of
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TABLE 8

=

KARRI ESTABLISHKERT CCSTS PER ACRE UBING
VARIOUS METHCDS

The following unit costs apply to the tables

Seed :  £16 per 100,000 karri seeds:
egquivalent to price of E, pilularis
seed from N,5,W., in 1962-63,

Plents : Wildlings - lifting rate of 1,000
pey man day.
Cpen rooted woody stock - sowing
and tending costs $3 per 1,000,
materials 81 per 1,000,
Jiffy pots - mursery costs §20 per
1,000,
Pertiliser s $60 per ton applied at L oz. per
plant.
Plentings : Broadcasting seed -~ 7 acres per man
day in strivps.
8pot seeding - 800 eultivated
spots per man 4day,
8 seesds per spot.
wWildlings = 600 plants per man
day 4
Open-rooted stock - 600 plants per man
day .
Jiffy pots - L50 plants per man
daye.
Wages »  agssessed ab $7.00 per day.
1 j %Cpen-— FIEEF T
i - rooted Pot
i Broadeast Spot Wild— | . e
Process | Sowing Seeding | lings Stock Steck
&
Percent é
success ‘ 25 75 75 98
Ko, of spots : :
(7o establish
300 Trees) 1200 100 o0 320
Seed and - - )
Plants 13,00 $3,00 23,500 82,00 $6,50
Fertiliser 1.50 1050 1.00
Planting 1.001 10,50 7,00i%% 5,00 5,00
Operations 14,001 13,00 10.00 8,180 12:.50
Overheads 3.50¢ 3,50 2,501 2,50 3.50
Total Cost £17.501817.00 $12,.50 $11,00 %$17,00
{Aerial

Seeding - $3,41 for the low cost of seed in Vietoris
Grose, Moulds and Douglas, 196li).

#* Religbility in transplanting depends upon keeping
ksrri transplants wet in plastic at all times until
pianted,

. - . .. . e T SV PR S e | Wy €3 G oo at o
¥% Pecuchion in tecrmical and mansgerizi COBUS L8 1CLBLU-T.
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Plate 18 - Growth of karri regeneration stimulated

throughout the 1life of the young stand

to the present age of 23 years, height
rowth 115 feet (35m), girth 53 inches
diameter U2 em) on ashbed made by burning
of felled crowns and seeding in 1936;
dominated the growth off ashbed-helght 50

feet {15m) and girth 14 inches {diameter
11em), Treen Brook 065, 1959,




(Plate 18), which may be regenerated by any of these
methods with adeguate fertiliser to supplement soils
and ashbed having major elements below optimum,
Phosphorus varies for example from 15 to 173 p.p.m,
in karri ashbeds of' the same and different sges

(Hateh, 1960).

CONCLUSICN

The plantings of openrcot and jiffypot seedlings
offer more chance of success than do the other methods
discussed here, Because of their price adventage,
woody openrcoted nursery stock could be used for
planting in favoursble sites while jiffy pot seedlings
may be Dbest suited for marginsl sites, The roots of
peat potted seedlings appsar o be unchecked at the
time of planting, and they rapidly tske possession of
the site, which is an important factor where condi-

tions are unfavourable,

Experiments have shown that seedlings planted
cn freshly cleasred sites are more likely t0 become
established than those plented on areas where competing
vegetation is present, This apprlies espeselially to the
woody openrcoted transplants, Although restricted by
its small root system, the transplanted seedling
establishes well and grows most rapidly when some
3«6 ounces of ¥ and P fertiliser { $~8 } has been
plzced in a hole gbout three inches distant from the
roots in the planting hole, On this basis productivity
will be increased at least twofold while refinement in
experimental design and new techniques will continue

to provide
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Karri Regeneration Dlot Interaction of Treatnonis
2005 Ashbed (¥2) Broadeast (#2) X
bond  Yite KA Over 25 | Dismeber Volume 5 - e
Years  Ashbed | (p2) Spot Only (ins/an) (coft/ac/an) AL P05 Lge ¥
Pagter Brook Site KO Under 25 Plot Pool Flot Pool Vol. Diosm, (yirs) (1b/
.1 Thin .2 Ferta, "3
(. 3 0.85 155 2 - & oo
21 078 100 1 TG -
2 0.74 g2 i 760 _
251 U.6% 0,75 71 105 #* 2 o & 0u0
ISR (SRR I ’ ) ke )
2 5 De'l D 210 i 210 -
4 LT3 82 1 165 -
20 0.61 _ A8 1 210 -
12 058 0.66 48 67 i 165 -
11 0.63 , R4 1 75
T Gab3 54 1 75
1 59 0.4 115 2 0 - 0
54 0.7% 10 7 O B G
19 0ab5 ) 35 1 i U G
6 0.5% 0,61 %4 6% 1 0 !
_ {(Tiote)
2 5 38 Cab3 75 & 000
4% Oohé 6% 100G
: 24 0.49 A 8 006 :
» 45 0edG .55 40 56 1000 |
2 30 058 62 : Unthinned 1000 .
32 0,49 48. Unthinned 000 “
e 0,40 %9 4 220 |
55 0,49 0,51 47 49 Unthinned 250




i 50 0. 74 115 g ) e
3 0.7 - / 1

(Note)
5 76 4 Seely
4% 0,58 6% 4 1 000
24 0. 49 Unthinned a8 000
A5 GodG (0,55 40 56 4 1 000

a»
o

56 0,6"

2 G 058 62 ‘ Unihinned 1 000
a 0,49 48 Unthinned 000 -
5 0249 o0 |
35 C.49  0.51 A7 A9 550

53 A
-

—

—
B
RN )

-~y

g B
-
0o 0~3 00

o
cCoOCOo
-

28

T3 - - -y e )y [R5 T SRS B, ~ Ea AM - .
(Three yeard since thinning at age of fpur VORI ) o

e RS R i . . . . . . o . o
reatoent rer Diameter increment in younger thimned) stand on ashbepd in low gqualfity site dis better than delaying
thilnning two yealrs in high guallity site. ' ‘
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Not all areas are scrub rolled, only those which
contain too much green scrub. In a five year natural regen.,
period, by the time the fipst regen, burn in year i is
contemplated, the areas cut in years one and two contain
green scrub and would require rolling. Two years of five
would require serub rolling, i.e. 40% of the arez as a
vhole, &712 per acre aetually rolied represents 4,80 e
{(LO% of 12.00) per acre overall. As each year's falling
is burnt and planted each year in artificial planting,
serud ralling is considered unnecessary.

Though the two systems are distinet, in fact a
combination of both is used in practise. A certain
percentage {(estimated at 10% for this exercice) can be
expected to fall in natural regeneration, This can be
eitner stocked artificially or carried through the rotation
as it is, Case 2 reprecents the combination of both systems.
Svot refilling is recognised as belng more costly per acre
+han blanket planting. 25 per acre refilled, or ¢$2.50 ————
(0.4 z 25) per acre overall is the cost allowed.

) Revenues are estimated at 31.00 per load for rulpwood
and £5.00 per load for large material of sawlog and peeler
log gquality.

Ine rotation is designated at 100 years, Lefroy
Brook a2t approximately this age contains 160 loads per acre,
This stand had been lightly thinned early in the rotation,
400 years is a rotation wihich has been referred to often
in karri. One thinning at age %%, yielding 75 loads per
acre of pulpwood 1is envisaged, In Treen DBrook such a
thinning leaves about 50 square feet of B,A, in crop trees.
It is assumed that thece will grow on and produce 150 loads
per acre at rotation age of 10G years, Of this 120 loads
are of eawlog quality, and 30 of pulpwood quality.

vield therefore is estimated at -

Yield at age 35 = 75 loads pEr acre.
Yield at age 100 - 150 ioads per acre.
- Total - 225 loads per acre,
¥AI =  2.25 loads per acre.

= 112.5 cu, ft. per acre.

Actusl MAI for the unthinned Lefroy Brook stand 1s
144 cu, ft. per acre per annum,

The naturally regenerated stand, without refilling,
is assumed to be 10% unstocked. ields at age 35 and 100
“are therefore assumed to be 10% less than the refilled or
fully planted stands.

Interest rates sought are 2%, 3%, 5%k, 7% and 10%.
overheads reguired are 0%, 50%, 100%, 150%.

Internal rates of return are reguested.

B.J. White
SENTOR SILVICULTURTET
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