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Summary 

Closely planted, Granny Smith seedlings 
were used 10 compare the efficacy of six 
sterOl-inhibiting fungicides c1ortriafol 
(Anvil). A 7402A , ftu silawl (Nuslar), 
R02S1297. myelobulanil (Syslhane), and 
peneonazole (Topas) and AU23.87 apptied 
every 10 to 14 days or within 3 to 4 days 
rrom the Slart or an inrection period ror the 
conl.rol or natural inrections or Venturia 
inaequa/is and Podosphaera leucolricha. 

All rungicides applied as protectants or 
eradicants controlled scab. Protectanl 
app lications or rungicides also controlled 
powdery mildew, but the eradicant sched­
ules were less effective than Ihe protectanl 
schedules. 

IntroduClion 

plots. Ma ny plallls were naturally infected 
with scab and powdery mi ldew at the stan 
of the ex periment, but to ensure an even 
d ispersal of inoculu m, infected leaves that 
had been co llected from an unsprayed 
apple o rchard were scall ered evenly a long 
the rows of seedlings before the fungicides 
were applied. 

A 'De Will' leaf-wet ness recorder placed 
I m above ground ncar the edge of the 

Table 1 Fungicides evaluated 

Product 0/0 active ingredient 
and formulation 

Anvi l clo rt riafo l 5% solu ble 
gra nule 

A7402A not disclosed 10% e.c." 

RD I5 1297 pyrirenox 48% e. c. 
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planting a nd a thermohydrograph situated 
250 m from the area were used 10 deter­
mine 'Mills' periods (Mills a nd La Plante 
195 1). Fungic ides shown in Table 1 and a l 
the rales shown in Table 2 were applied 
either every 10 to 14 days or wi thi n 3 to 4 
days from Ihe sta rt of an infect ion period. 
Sprays were app lied main ly 10 aile rnale 
rows wit h most plants in the other rows 
remaining unsprayed. Five replicates of 
each treatment were randomized such that 
cach was app lied once to each row. Seven 
protectant and fi ve eradicant applicat ions 
were made between October and January. 

A knapsack sprayer ('Solo') was used to 
apply 40 011 of the fun gicides per plot. The 
incidence or disease was assessed several 
times, within 2-3 weeks of an infection 
period. but o nl y the final assessment. made 
in March, is shown in Table 2. 

The incidence of apple scab and powdery 
mildew was determined by recording the 
number of extension shoots per plot with 

Supplier 

ICI Australia O peratio ns Pty Ltd 

Ciba·Geigy Aust. Ltd 

May and Baker Rura l 

Apple scab caused by Venturia inaequa/is 
(Cke) Winter and powdery mildew caused 
by Podospilaera lel/cofricila (Ell. & Ev) 
Salmon a re the two most impo rta nt dis­
eases of apples in Austra lia. In mOSI areas 
up to 12 fungicide applications are required 
for cont rol each season. Although a wide 
range o f fungicides control both diseases, 
fu ng icides such as etaconazole, fenarimol 
and triadimefon, which in hibit ergos terol 
biosynthesis (E.B.I. ), have. in recent years, 
been used ex tensively on pome fruits. These 
fungicides a re effective a t low concentra­
tions a nd have excellen t post-in fection 
acti vi ty (O'Leary and SUlIon 1986). A num­
ber of new EBI fungic ides have been dev­
eloped recently (Davis er al. 1985; Quinn 
ef al. 1986; Schwinn 1983) bu t rew o r these 
have been evaluated or compared on apples 
under Austra li a n cond it ions. 

Systhane myclobutanii 40070 w.p.H Rohm and Haas Aus!. Pt y Ltd 

This study was undertaken to evaluate 
the potentia l of using a disease nursery of 
naru rally infected seed lings to compare the 
efficacy of reccntly developed fungicides for 
the cont rol of apple scab and powdery 
mildew. 

Materials and methods 

A disease 'nursery' to evaluate and compare 
fungicides sui table for the conlro l o f apple 
scab a nd powdery mildew was esta blished 
on the Lenswood Research Centre situated 
in the main apple-growing area of South 
Australia approx imately 30 km cast of 
Adela ide. 

One-year-o ld Gran ny Smith seed lings 
were planted in rows 1.5 m apart a nd 
approximately 25 m long. Plots consisted 
of groups of 10 plan ts each 10 cm apan 
within the plot and 30 cm apa rt between 

AU23 .87 no t disclosed 25% w.p. 

Nustar nusi lazo l 200/0 
dispersible granu le 

Topas penconazole 10% c.c. 

Dithane M 45 rnancozeb 800/0 w. p. 

A c.c .• emulsified concentrale. 
R ...... p .• wellabte po ..... der. 

(Confidential) 

Dupont Aus!. Ltd 

Ciba-Geigy A ust. Ltd 

Rohm and Haas Au!'!. Pt y Ltd 

Table 2 Incidence of apple scab and powdery mildew in Gran ny Smith seedlings sprayed 
wit h fungicides either every 10 (0 14 days (protecta nt) or within 3 t04 da ys from 
the sta rt o f a n inrec tion period (eradicant) 

Treatment Protectanl Eradkanl 
and rate or 
product per Scab Mildew Scab Mildew 
100 I 

No. Rating No. o . Raling No . 
inrected inrected inrected inrecled 
shoots shoots shoots shoots 

per plot per plot per plot per plot 

Anvil 40 g 0 1.0 0 5.6 
A7402A A 10 ml 0 2.0 0 0 2.4 
Nusta r 10 9 0.2 0.06 0.4 1.0 0.2 1.2 
RO l5 1297A 10 ml 0 0.4 0 1.6 
Sy~ hane 12.5 g 0 0.2 0.6 0.06 2.0 
AU23 .87 40g 0 1.2 0.6 0.06 1.8 
TopasA 25 ml 0.8 0. 1 0.2 1.0 0. 12 1. 8 
Dithane M45 150 g 2.4 0.34 5.2 1.4 0 .2 6.4 
Nil 7.6 1.7 14 .2 7.6 1. 7 14.2 
I. s. d . (0 .055) 1.7 2.4 1. 1 3.8 

"Tank mixed "ilh Diihane fl.N 5 150 g per 100 1. 
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o ne or more infected leaves, Shoots were 
also ra ted for severity o f a pple scab on a 
o to 3 scale where shoots with no infection 
rated 0 and shoots with most leaves infected 
rated 3. 

Some fungicides were tank mixed with 
mancozeb as some of the commercial 
products are likely to be formulated with 
a protect ant fungicide to reduce the likeli­
hood of fun gicide insensitive strains dev­
eloping, The fungicides were evaluated at 
rates recommended by the manu fac turer, 
Mancozeb was also included as the stan­
dard fungicide treatment. No other pesti­
cides were applied to the plo ts except for 
two applications of vamidothion in order 
to control woolly aphid. Overhead irriga­
tion through sprinklers installed 1.5 m 
above ground was applied several times 
during summer but did not result in 
artificia l infection periods, Weeds in the 
area were controlled by paraquat applied 
before bud burst in ea rl y September and 
by hand hoeing at other times. 

Results 

Nine infectio n periods were recorded result­
ing in severe scab infect ion in the unsprayed 
plots. The incidence o f disease was low in 
all sprayed treatments with c1ortriafol, 
A 7402A a nd RO l51297 contro lling apple 
scab completely when used as protectant or 
eradicant sprays (Table 2). 

There was no significant difference in 
efficacy between the EBI fungicides whether 
applied o n pro tectant o r eradicant sched­
ules, but a ll schedules were more effective 
than the protective progra m of ma ncozeb, 
Similar trends occurred with scab severit y 
as the most severe infect io ns were found 
in plots sprayed with mancozeb, 

Powdery mildew develo ped on mo re 
than half of the plants in the unsprayed 
plots. 

All EBI fun gicides contro lled powdery 
mildew compared to the unsprayed treat­
ment with protectanl sprays being more 
effective than those based on the erad icant 
schedule (Table 2). Mancozeb a lso had a n 
inhibitory effect o n powdery mi ldew as 
there was less disease in bo th protectant 
a nd eradicant treatments of mancozeb 
compared to the unsprayed. No phyto­
toxici ty o r growth-inhibiting effect were 
detected in any treatment . 

Discussion 

These result s have demonstrated that a fi eld 
plan ting o f G ra nny Smith seedlings natur-

ally infected wi th apple scab and powdery 
mildew is a convenient means o f evaluat­
ing and comparing the efficacy o f newly 
developed fungicides. By using cia e plant­
ed , I-year-old seedlings and spraying alter­
nate rows to reduce cross contamination by 
spray drift between treatments, it was pos­
sib le to evaluate eight fungicides, each with 
five replicates. in an area of approximately 
500 m2• This system is most appropria te 
for prel iminary screen ing experiments or 
determin ing more precisely the erad icant 
properties of fun gicides. Dosi ng the area 
with infected leaves ensured that the nalUr­
a ll y produced inoculum was evenly disper­
sed and resu lted in infection throughout the 
trial a rea. In additio n, infection periods 
resu lt ing from rain were accura tely deter­
mined by mo nito ring temperatu re a nd 
periods of lea f we tness with in the fo liage. 

The development o f both apple scab and 
powdery mildew in unsprayed barrier rows 
also ensured that each plot was subject to 
high levels of inoculum . 

Although there was no evidence of 
vapour activity confo und ing the result s in 
the present experiment. th is poss ibilit y 
sho uld be co nsidered in the layo ut o f Ireat ­
ments in a rela tive ly small t ria l area. For 
example. in trials in vines Wicks (unpub­
lished data) and McQuinn (unpu bli shed 
data) found less powdery mildew developed 
in unsprayed vines adjacent . but down 
wind of treated vi nes compared to mildew 
in unsprayed vines also adjacent but 
upwind o f vines sprayed with fung icide. 

The result s reported here show that a ll 
fungicides warrant further evaluation. This 
needs to be done 0 11 bearing trees. parti<.:u­
la rl y in the light o f recent work by Lock 
and Andrews (1986) and o thers who have 
shown some EBI fungicides severely reduce 
.he yield of a pples. 

The present result s confirm other studies 
(Davis et 01. 1985 ; O'Leary et 01. 1986; 
Locke and Andrews 1986; and Wick s a nd 
NilSch ke 1986) which showed .ha. EBI 
fungicides are effect ive for the control of 
a pple scab and powdery mildew. With 
furt her develo pment a nd commercial 
release of these fungicides the EB I fun gi­
cides are likely to domi nate fun gicide use 
o n apples in the future . Because of the 
deve lopment of strai ns of apple scab resis­
tant to the EB I fu ngicide (S tan is and Jones 
1985; Thind etal. 1986) fungicidern ixtures 
of materials wi th different modes o f actio n 
as we ll as programs that arc unlik ely to 
shift funga l popu la ti ons towards reduced 
sensitivit y to the EBI fungicides sho uld be 
encouraged . 
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