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SUMMARY
Katti (EucaLyptus di,uez.sicolor') seed sown in

autum showed a higher rate of gerdnation than seed
sown in spr ing. The use of insect ic ides increased
germination in both sowing seasons. Gennination on
non-ashbed sites was greater than on ashbed sites,
The influence of fmgicides, shade and soil type on
gernination was nininal, although the fungicides tended
to decrease germination.



INTRODUCTION

The factors affecting seed germination
and seedling survival are of prirne
inportance in ensuring successful karri
(Eucalgptus di.uersi,color F. Muell.) forest
regenerat ion.

This  is  par t icu lar ly  so when
regeneration is effected by means of
natura l  seedfa l l ,  which is  induced by
regeneration burns in spring or autunn:
the season of  the burn is  se lected
according to operational expediency.
Although spring burns provide for adequate
fomation of ashbeds and renoval of
s1ash,  regenerat ion resul ts  are of ten
var iable.

Chr is tensen (  19 71)  showed seedfa l l
to  be v i r tua l ly  conplete wi th in s ix
weeks of a burn. No gennination occurs
before autumn, therefore seed shed after
a spring burn lies on the ground
throughout sunner. Much of this seed
may be lost as a result of insect danage
or other factor:s (Loneragan, personal
cornrnuni cationl . Further research to
establish the relative irnportance of sorne
of  these factors is  therefore necessary.

T1| is  nanpr  r -Fnor- f  s  the resul ts  of
experiments initiated to deternine the
ef fects  of  so i l  type,  seedbed type,  shade,
insecticides and fungicides on the
germination of karri seed following
regeneration burning .

METHOD
Five s i tes,  each of  0.36 ha,  were

chosen for the study. Two of the sites
were in Gray Block, 26 krn west of
Manj  inup,  on a red loan soi l ,  type Gn2. l5
(McArthur  and Cl i f ton,  1975) ,  which is
typical of a pure karri site. The other
three s i tes,  one in  Poole Block and two
in Sutton B1ock, about 32 krn south-east
of Manj imup, were on yellow podsolic
soi ls ,  t )?e Dy3.62,  which are typ ica l  o f
the nixed karri and narri (8. caLophglLa
R .  B r .  )  s i t e s  ,

Spring regeneration burns were carried
out  on a l l  f ive s i tes.  0n a l l  s i tes
except  one ( in  Sut ton Block)  '  natura l
seedfall fron seed trees retai-ned after
logging, at densities of four and five

stens per hectare, was monitored using a
technique developed by Wiln (1946).

0n the renaining si te,  in Sutton
B1ock, all karri seed trees were rernoved,
to prevent natural seedfall on the site.
Seed was then hand sown in this area.

Innediate ly  af ter  the burn,  on each
of  the s i tes suppor t ing seed t rees,
7  r a n d o m l y  l o c a t e d  p l o t s ,  e a c h  o f  0 . 4  n 2 ,
were sown with 100 untreated seeds per
p lot  to  s inulate natura l  spr ing seedfa l l .
In  Apr i l ,  7  s imi lar  p lots  v ,ere sown in
each area to sinulate autunn seedfall.

Hand sowing in addition to
distribution of seed by natural seedfall
l l 'as necessary to ensure sufficient nurnbers
of gerninants for a proper statistical
analys is .  In  a l l  cases the seed used was
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On the Sutton Block site where a1l the

seed trees had been removed, 80 plots
each 0.4 rn2 in  area were a l located
equally between ashbed and non-ashbed
seedbeds.  Twenty p lots  of  each seedbed
type were sown in spring with 100 seeds
each. The experiment was then duplicated
on the renaining 40 plots in autunm.
With in each set  of  20 p lots ,  5  were g iven
no treatnent, 5 were dusted with dieldrin
insecticide, 5 were dusted with zineb
fungicide, and the renaining 5 were shaded
by flywire screens. The insecticide and
frmgicide were applied at a rate of
2 . 5  g  p e r  p l o t ,  o r  6 2 . 5  k g . h a - r .  A t
these high rates the elinination of all
insect and fimgal depredation on the
plots was ensured. The flywire allowed
approxinately 70% of available light to
reach the seedbed.

Ihe exper imenta l  design was a
replicated factorial trial, with the type
of seedbed (ashbed or non-ashbed) as the
basic  character .  The var . iab les l is ted
above were each applied to the plots in
five replications at each season of sowing.

Season
The

seed in
at the

RESI.]LTS
of sowing
gernination percentages of karri
the dj fferent seasons of sowing

four sites supporting seed trees



Mean gemination
seed sown in

TABLE 1

percentages of karri
different seasons

* reference descriptions fron McArthur and Clifton (1975J

TABLE 2

Mean gennination percentages of karri seed sown
in different seasons, Sutton Block tTial

N . B .

are shown in Table 1.

,-.
t  . .A" analysis of_var iance of the resul ts-indicated 

no significant differences
between the seasons of sowing for a1l
four s i tes.

This could be due to variabl.e seedfall
fron the seed tTees, which wouLd result in
variable seed nurnbers on each plot; a
correction factor derived fron seed-tray
aesults was applied to the data but was
not satisfactory. The data show a trend,
however, towards higher gennination
percentages in autunn. This is borne out
by the nore intensively "eplicated Sutton
Block trial (Table 2) which shows
significant differences (p = O,Of) between
spring and autuml gernination peTcentages.
More intensive experinents on both soiL
types nay help to clarify this.

insect ic ide was negl ig ible,
in these figures,

Other f.ctors
The results of the trial exanining

the effects of seedbeil, insecticides,
fungicides and shade on the gemination of
karri are shown in Table 3.

Seed gerrnination on the plots treated
with insecticide was significantly
greater (p = O,01) than the other
treatnents. Gernination on non-ashbed
sites was greater than on ashbed sites
(p = O.OS). None of the other treatnents.
gave rise to significant variation,
although the fungicide appeared to inhibit
gelTination .

DISCUSSION
In the intensively replicated Sutton

Block trial (Table 2) significant
differences between the gernination
pe"centages for spring and autum sowings
aae apparent. This nay be due to

The
and

effect of dieldrin
was not considered

Soil type Location
Season of Sowing

Spring Autumr

Red loan
Gn2 .15*

Yel low podsol ic
Dy3 .62*

Gray
Gray
Mean

BLock
Block

1
2

Sutton Block
Poole Block
Mean

2 . 9  5 . 4
7  . 9  9 . 7
J . +  /  . J J

8 . 8  L O . z
1 . 9  3 . 9
s  .35  7 .05

Soil type Location
Season of Sowing

Spring Autunm

YeLLow podsol ic
Dy3 .62*

Sutton Block J . + 5  v . r )

* reference descriptions fron McArthur and Clifton (1975)



TABLE 3

Mean gernination percentages of
various treatnents on ashbed

karri seed subjected to
and non-ashbed sites

Treatment
Spring Autunm Spring Autunn

Ashbed Non-ashbed Ashbed Non-ashbed Mean Mean

No taeatnent

Shade

Insect ic ide

Fungicide

3 . 2

4 . 8

1 0 . 8

L . 2

3 . 8

2 . O

7 2 . 6

5 . 6

1 l  . 6

5 . 2

2 4  . 4

0 . 6

9 . 2

20 .  8

3 4 . 2

7 . 4

3 . 4

L t . 7

3 . 4

1 0 . 4

1 3  . 0

2 9  . 3

4 . O

Mean 5 . 0  6 . 0  1 0 . 5  1 7 . 9 5 , 5  r 4 . Z

depredation by insects on spring-sown
seed, since gennination in the
insect i  c ide-  t reated p lots  is  greater  for
both sowing seasons (Table 3) .

lrhi le both insecticide treatnents
significantly increased geflnination
(p = o.of) in comparison with gernination
on the corresponding untreated plots,
the ef fect  o f  the insect ic ide is  gneater
in the auturn sowings. This nay be
because the dieldrin is leached or blown
away, or possibly degraded, during the
sunner. This reQuires furthen research.

The trial confirms earlier work
by Loneragan (personal corulrmication),
who observed insects to cause severe
depredation of seeds and young gerninants.
Sowing techniques designed to nininize
insect  depredat ion would inprove the
ef fect iveness of  seeding operat ions in
the karri forest.

The observation that soil type has
only rninimal effect on karri gennination
is  suppor ted by Annels (1979) ,  who
carr ied out  t r ia ls  wi th  c lay-pel le t ted
karri seed. This finding is relevant to
the forest operations in the south-west
of Western AustTalia, where mixed forests
grow on podsolic soils, for it shows that
ar t i f ic ia l  seeding can be appl ied
similarly on both podsolic and red loan
s o i l s .

Ashbeds appear to have an inhi-biting
effect on gennination, although they

produce outstanding growth of the
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other  karr i  forest  so i ls ,  ashbed soi ls
are less structured, contain less
organic rnatter, and are more alkaline
with ar accumulation of soluble salts in
the surface layer (Hatch, 1960), This
may explain their tendencv to resist
i n i t i a l  w e t t j n g  a t  t h e  b e g i n n i n g  o f
autunn. These characteristics suggest a
partial explanation of reduced karri seed
gemination on ashbeds,

When seed shed after a spring
regeneration burn is left on the grormd
over sunner, rainfall rnay be another
ifiportant factor affecting its germination,
since no seed was observed to gerninate
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resulted in seedling dessication during
the fo l lowing hot ,  dry  sunmer per iod.

In 1970,  the year  of  the exper iment ,
rnost seed germinated only after 50 to 75 run
of rainfal l over a three-day period in
April. This is supported by observations
in the karri forest over nany years. The
41 nrn of rain that fell over three days
during February failed to stimulate seed
gernination. This rnay indicate that
dormancy is induced by heat as well as
drought. Since rain falLs in February
in 60% of a11 years, it is inportart to
understand any effects it nay have on
E e r x E r r 4 L r u r r ,



CONCLUSIONS
The study indicates several inportant

points for consideration when planning
karri regeneration operations. Autunn
sowings,  which lead to far  h igher
germination percentages than spring
sowings, require less seed for the same
degree of regeneration.

The difference between the results
from the two sowing seasons could be
attributable largely to insect depredation,
since germination incredsed significantly
on spr ing-sown p lots  t reated wi th d ie ldr in
i n s e c t i c i d e .
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