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tntroduction 

Reduced cultivation and stubble retention 
are gaining acceptance as techniques for the 
production of wheal (Trilicwn a£stivum L.) 
in Victoria. Systematic surveys by the Crop 
Information Service of the Victorian 
Department of Agricu llure and Rural 
Affairs showed that of 223 wheat crops 
surveyed in 1986, 24010 had been sown on 
land prepared by reduced cultivation tech
niques. This paper summarizes the results 
of fietd experiments from 1983 to 1986 
which examined the effects of cultivation 
techniques on soil- and stubble-borne 
pathogens of wheat in calcareous sandy 
loams in the Victorian Mallee (north
western Victoria) , in grey selr-mulching 
cracking clays in the Northern Wimmera 
(north-western Victoria) and in a solod ic 
soil in the north-east or the State. 

Rhlzoctonla root rot 

Rhizoctonia root rot (R hizoclonia solani 
Kiihn), also known as 'bare patch', occurs 
in a ll major cereal-growing areas o f 
Victoria but is more common and severe 
on the calcareous sandy loams of the 
Mallee. J n experiments on sandy loams in 
a fa llow/ wheat rotation, commonly prac
tised in these soils, the severit y of rhizoc
tonia root rot (assessed at early tillering) 
was up to 90070 higher o n wheat sown after 
an uncultivated herbicide fa llow (direct 
drilled) than o n wheat sown after a tradi
tional cult ivated fallow (several cultivations 
with a tined implement). Disease severity 
was affected by the time and number of 
cultivat ions. In comparison to direct dri ll
ing, cultivation with a rotary hoe (depth 
8-10 cm) eith er 20 weeks before or just 
before sowing reduced rhizoctonia root rot 
severit y by 50"70 and 75f1!0 respectively. A 

combinat ion of two such cultivations, one 
16 weeks before and the other just before 
sowing, reduced disease severity by 92"70. 
The severity of rhizoctonia root rot was 
similar after culti vation with a rota ry hoe 
and after cu lt ivation wit h a tined 
implement. When seed was direct drilled 
using I3-cm shares. disease severit y was up 
to 38070 less than when seed was direct 
drilled with 4-cm shares. 

The effects of cultivation on rhizoctonia 
root rot reported here a re consistent with 
.he findings of MacNish ( t985), Rovi ra 
(1986), J ~rvis and Brennan (1986) and 
Weller el 01. (1986). However, direc.-dri lled 
treatments reported by Rovira (1986) on 
calcareous sandy loams in South Austra
lia, for example, have included vo lunteer 
grassy past ures between consecutive wheat 
crops up until 2-3 days before sowing. Our 
resu lts show that appreciable damage due 
to R. solani can occur in direct-drilled 
wheat after a fa llow in a fa llow/ wheat 
rotation. 

Take-all 

Take-all (Gaeumannomyces gr aminis 
(Sacc.) von Arx & Olivier vaT. trifid 
Walker) occurs in a ll major wheat-growing 
areas of Victoria. The effect of cultivation 
techniq ues o n take-all in field experiments 
varied wit h soil type and season. On cal
careous sandy loams, the incidence and 
severity of th'is disease (assessed at anthesis) 
was unaffected in most yea rs by cult ivat ion 
treatments. At one site in 1986, however, 
there was three times as much take-all after 
a cultivated fa llow than after an unculti
vated fa llow in a fa llow/ wheat rotation. 

In four exper iments in the Northern 
Wimmera the incidence and severi ty of 
take-aU was generally unaffected by cu lti -
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vat ion treat ment. A wheat-straw mulch 
(4 t ha - I ) and the burial of infected wheat 
crowns reduced the surviva l of the take-a ll 
fungus (Kollmorgen el 01. 1987). 

In an experiment fro m 1984 to 1986 in 
north-eastern Victoria burning wheat stub
ble prior to sowing (a common practice in 
this region) did not affect the incidence and 
severi ty of take-a ll in comparison to treat
ments where stubble was retained. How
ever, in stubble-burnt treatments take-ali 
was more frequent and severe in wheat 
sown in cultivated soi l (a single cultiva tion 
wit h a rotary hoe) t han wheat sown in 
unculti vated soil. 

These findi ngs contrast wi th those of 
Moore and Cook (1984) and Rovira and 
Venn (1985) who recorded a higher inc i
dence of take-a ll in direct-dr illed wheat 
than in wheat sown into cullivated soi l. 
T hese confli ct ing result s may be ascr ibed 
to several factors including differences in 
techniques. Direct-drill treatments 
described by Rovira and Venn (1985), for 
example, on a calcareous sandy loam in 
South Australia included vo lunteer grassy 
pastures between consecutive wheat crops 
up until 2-3 days before sowing. The take
a ll fungus can be carried over o n the roots 
of these grasses from o ld roots and crowns 
onto new wheat roots. In con trast, in 
experiments in north-western Victoria 
wheat was sown imo weed-free fa llows and 
in the no rth-east of the State signifi cant 
popu lations of weeds and grasses between 
consecuti ve wheat crops were rare. 

Cereal cyst nematode 

T he severit y of damage d ue to the c("real 
cyst nematode (Heterodera avenae Wal l. ) 
was low at most experimental sites in the 
Northern Wimmera and Mallee and was 
generally unaffected by culti vat io n trea t
ments. However, in some yea rs and at some 
sites the damage 10 roots by H. avenae or 
the number of female cysts on roots were 
higher in cultivated so il than uncultivated 
soil. Th is is consistent with the fin dings of 
of Rage. and Rovi ra (1985). 

Common root rot 

Com mon root rot (Bipolaris sorokiniana 
(Sacc.) Shoelll.) was recorded at a ll 
experimental sites o n caka reo us sandy 
loams. Although the incidence of this dis
ease (proportio n of plants wit h lesions on 
the subcrown internode) was generally low, 
at one site in 1985 up to 55 0/0 of plant ' were 
affccted. The incidence o f common root rot 
was up to 80f1!o higher o n whea t in culti 
vated soi l than in unculti vated soil. 

Eyespot and yellow leal spot 

EyespOl (Pseudocercosporella herpotri
c"aides (Fron) DeighlOn) and ye llow leaf 
spot (Pyrenophora tritici-repenlis (Died.) 
Shoem.) were recorded in a field experiment 
in 1984 to 1986 in nort h-eastern Victoria. 
The incidence of direct-drilled wheat with 
eyespot lesions was 50070 to 85"70 lower in 
treatments where the wheat stubble from 
the previous season was burnt prior to 
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sowing in comparison to treatments where 
stubble was retained. In an outbreak o f 
yellow leaf spo t in 1984, the average leaf 
area a ffected in st ubble-reta ined and 
stubble-burnt trea tments at la te t illering 
were 15070 and 6070 respecti vely. Incorporat
ing stubble into soil prior to sowing had a 
similar effect to slUbble burning o n leaf 
spot severity. The incidence and severi ty of 
yellow lea f spot in this regio n are genera ll y 
low and appear to be restricted to immature 
crops. 

Conclusions 

The im plica tions o f these stud ies for wheal 
productio n in Victoria are that d irect d rill 
ing without prio r soi l d isturbance wi ll 
aggravate rhi zocto nia root rot and thm one 
or more culti va tions prio r to sowing may 
be requi red to minim ize damage by R. 
solani. It may also be possib le to reduce the 
effect of th is di sease by sowing wi th wide 
shares. 

Take-aU in the Nonhem Wimmera is nOI 
likely to be affected by changes in culti va
tio n practice but in the Mallee and the 
North-East the incidence of th is di sease 
may be lower in di rect-drilled crops than 
in cro ps sown in conventionally prepared 
soil provided grass weeds a re contro lled . 
Simi lar ly, commo n root rot and damage by 

H. avenae may be lower in direct-drilled 
crops. 

In the North-East, di rect drilling of crops 
into whea t stu bble is likely to aggravate the 
stubble-bo rne diseases eyespol and yellow 
leaf spot. 
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