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SUMMAR,Y

Soil tempelature and soil moisture studies were carried out in tlte
southern lorests ol the south-Ivest of Western Australia to determine when
conditioDs occur that lavour the spresd of jarrah dieback. It was found
that favourable soil temperature and soil moisture conditions for zoospore
infection and spread of dieback rarely occurred on well-drained sites in
southern forest areas, Ftesults suggest tilai it is only in moist gulhes, swamp
edges and simllar situations, where soil moisture ls maintained by ground
vater, that infection and spread by this mealrs could occur.

The etrect of ground covet and soil type on the length of the susceptible
period was also examined, and results shorved that soil cover influenced soil
moisture and soil temperature. Remoyal ol canopy, scrub or liwer cover
could increase moistness of the soil and cause soU temperaiures to dse above
the critical level eatlier in spdng, lengthening the period of susceptibility
on moist sites.

Both felling operations and fuel reduction by burning may thus extend
the period of susceptibillty on susceptible sites, or cause previously unsuscept-
ible sites to become susceptible.
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TIIE EFFTCT OF GBOUND COI'EB AND SOIL TCPE
ON SOIL TEMPEN,ATUR,E

Metho.l

Two sites, both situated on retatlvely flat terrain but yery dlfierent
edaphicaUy and ecologically, were selected.

(1) The Strickland Road Site, situaied 31 km west of Manjimup,
'was a jarrah site on a lateritic gravel soil with an understorey
of Acctciq, I.ateriticola B. R. Maslin and a 50mm litier layer.

(2) The Pine Creek Site, situated 26km west of Manjimup, was a
kalri site on a red, clayey loam wihh an understorey of netic
{Bossiaed, Iaid,IawiaTro Tovey and Molris) and Cd,suttrincl decussota
Benth. with a 75 mm litter layer.

On each site, three. 0.2ha blocks were selected for study:

(i) An open area with no canopy, vegetation or litter, situated on
an old landing.

(ii) A par+,ially shaded area with canopy of 60-?0 per cent, vegetation
and litter removed.

(iii) A futty shaded area with canopy oI 60-70 per cent, understorey
retained.

During the period 7 September 19?0 to 23 November 1970, soil temperatures
at 75mm depth were recorded vreekly at 10 a.m., using three Teltru
thermometers on each of five, one-metre-square plots pe! block.

Since it was difficult to obtain fully uniform conditions on separate blocks
under fleld tdal conditions, a small supplementary iial was set up at the
Manjimup Research Station. By this means, it was possible to standardize
shade, soil cover and soil type on a number of small plots, so ihat a more
direct comparison of the relative effects of these factors on soil temperatule
was possible.

Three ditrerent soils, a red clayey kaui loam, a latedtic gravel and a grey
sand, were laid out 0.3m apart in parallel beds 9m in length, one metre in
widih and 0.3 m in depth. One third of each bed received heaw shade, one
third lieht shade, and the remainder was unshaded. In turn. one third of
each shade treatment received heavy litter treatment, one third licht litter
treatment, and the remainder no treatment.

Flywire screens were used to give light shade. The heaw shade treat-
ment was provided by a thin layer of gravel on the screens, thus achieving
fuU shade without impeding rainfall. The litter used was kalli leal
litter, 75 to 100 mm in depth for the heavy treatment and 25 to 50 mm in
depth for ihe light treatment. Thus one square metre of each soil received
one of the nine possible combinations oi shade and litter.

Soil temperatures were recor-ded at ?5 mm depth at 10 a.m. and B p.m.
using three Teltru thermometers per plot. Readings were taken on both
ine and overcast days during spring, so as to determine the relative efiects
ol the different factors under different weather conditions. Three thermo-
graphs kept continuous records of soil temperature on selected l]lots.
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R€sults
The mean soi l  temperatules at 10 a.m., recolded on each block on the

Strickland Road and Pine Creek Sites, are shown in Figure 4.
During the cool weather irl early spring, there were no significant dif-

ferences attributable to either site or cover. However. as the weather became
warmer, significant differences appeared, and the scil tempelaliures on lwo
sites difiered significantly at the 0.001 1evel. Soil temperatures under the
three levels of cover also differ.ed at the 0.001 level. On the open plots they
were significantly higher than those on partially shadecl plots, which in turn
ditrered significantly from those on fully shaded plots. These differences
were as muctr as 5"C in the Pine Creek Plois.

Th. re-qults of the expedment at the Manjimlrp Research Station were
similar', and ar'e shown in Table 2,

TABLE 2
The eff'ect o[ ground cover on soil temperatures

(This table shows the soil tentperature ('C) at 75 mm depth. recorded on diflerent soils wilh
va r ) i r r g  I l pe .  o t  co \e r .  r n  c  6ne .  $ . i r 1 t . p r i ng  r J . r l ; .
10 a.nl. .eadings

Soil Cover Soil Type

Shade Litter Laterite Sand

l.r.it.Lrgnr
Heavy

1 7 4
r 5  5
r 4  5

r  8 . 6
r  4 . 8
r  3 . 8

1 8  l
15 .2
l.l 8

L igh t  . . N i l
Lisht
Heavy

N i l
L i g h t . . . .
Heavy

t  4 . 3
1 3 . 5
1 1 . 9

1 3  1
1 3  0

1 3  1

Heavy t 3 . 6

1 2 .  8

1 2 0
1 2 6
1 2 . 8

i  4 . 0
1 2 . 8
1 3 . 5

3 p.nr. readings

Soil  Cover Soil Type

Shade Litter Latcrite Sand

2 6 5
t 6  I
1 5 . 0

2t  . '7
1 5  . 7
16.2

1 5 . 3
1 3  . 6
12 .9

1 5  I
1 3  . 1
1 3  0

1 4 . 5
1 4 . 0
1 3  1

1 3 . 3
1 3 . 4

I  leavy
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On warm. sulny days, ihe shade and litter treatments bottr afiected
soil temperatures significanUy. Both morning and ait€rnoon temperatures
under heavy and lieht shade were significantly lower than those in the open
plots (0.001 level). The litter also had a signiflcant cooling efrect. In the
afternoon, both light and heal'Jr litter treatments .were yery significan y
cooler tha! bare plots, whereas in the moming only the heavy litter treatment
was significantly cooler.

Ttre results of an analysis of interactions beiween shade and litter treat-
ments are shown Jn Table 3.

TABLE 3
The effect of shade/litter combinations on soil temperatures

(Results of Duncan multiple range test (0.05 level) on shade/litter interaction, Manjimup
Re(earch Slat ion experiment, p.m. readings)

Treatments: N-Nil
L Light S Shade
H Heavy L Litter

Whereas the mean soil temperatute jn the open plots was 24.63"C, that
unde! shade or litter treatments ranged from 15.1?'C to 15.??oC. Combina-
tions of litter and shade treatments further reduced tlle temperature to
between 13.10'C and 13.50"C. The importance of both shade and litter is
obvious from these figures.

Figure 5 illustrates the efiects of shade and litter on the soil temperature
regime. Cover not only reduced the mean daily temperature, but also dampened
diurnal fluctuation t a very marked degree. Soil type did not have aqy
significant effect on soil temperature in this expedment.

DISCUSSION

Soil moisture

Moisture can be regarded as the prime factor determining the suscepti-
bility ol a site to dieback. only those sites that receive moisture from
sources other than direct lainfall, for example gully heads, depressions and
swamp edges, are likely to remain at field capaciiy long enough during
spring to allow production and spread of zoospores. Well-drained sites on
ridges and slopes do not remain moist sufficiently long in spring to allow
infection or spread by zoospores. It seems that on ttrose appalently well-
drained sites that are at present irfected, the fungus must depend on heans
other than zoospore disposal for infection and spread. It is possible that
mycelial spread throueh root contact zones might prove to be of greater

Treatmenr .... NL NS LL NS NL Ls NL Hs "a ta 
' 
"" na HL HS Lf , LS  HL  LS

MeanTemp.  "C  24 .63  15 . ' 17  15 .30  15 .30  15 .17  13 .50  13 .46  13 .37  13  l 0-L--
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Figrre 6
Diasrammatic lUustration of the effect of both lnttrar temperarure srd sieepness of se

on the  dumr ion  o f  th .  suscept ib le  per iod .
(a) A highe! initial iemperature, A. lesulrs ir a longer susceptlbre period, a, when

(he spr ing  s leepnessps  o f  r i sF  B le  equa l .
(b) Wben initiar iemperatures are equal, a hisher steepness of rise, c, results in a

Ionger susceptlble peiod, c.

open and covered plots results in the former reaching the 15"C limit mole
than four weeks before the latter. Any reduction in overhead canopy, scrub
cover or litter depth has the same impact.
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