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INTEGRATED PEST CONTROL IN VICTORIAN PEACH ORCHARDS: 
THE ROLE OF STETHORUS SPP. (COLEOPTERA: COCCINELLIDAE) 

R. P. FIELD 
Plant Reseuch Institote, Swan St, wlmleey, Vie. 3121. 

Abstract 
The importance of Srethorus spp. in controlling Terranychus urricae Koch, was studied over three 

seasons in peach orchards in the Goulburn Valley, Victoria. In the early maturing cultivar (Riley), Sre- 
t h o w  spp. reduced the need for acaricide applications when less insecticide was used for the control of 
Cydia mofesra Busck. Three species of Stethorus occurred, S. vagans Blackburn being the most abundant. 
No insecticide was required for the control of C. molesfa between mid-October and early January provided 
adequate spraying was carried out in early spring and just before harvest. 

Introduction 
In south-eastern Australia the standard method of controlling the Oriental 

fruit moth, Cydh molesta Busck, and the light brown apple moth, Epiphyas post- 
vittana Walker, in peach orchards is to spray every three or four weeks with either 
azinphos-methyl or carbaryl between October and March. This disrupts the natural 
control of the two-spotted mite Tetranychus urricae Koch, which is resistant to 
insecticides, by destroying its natural enemies, especially Stethorus sp . (Readshaw 
1971, 1975a). Thus the mites have to be controlled at considera i! le cost with 
acaricides. 

In South Australia, Richardson (1972) showed that by using malathion or 
parathion in only September and October, C. molesta could be controlled for the 
season. Because malathion and parathion are less persistent than azinphos-methyl 
and carbaryl, disruption of the Stethorus spp./T. urticae balance was reduced. This 
and the use of insecticide only in the spring permitted survival of Stethorus spp. 
during the more critical hot summer months, and enabled acaricides to be eliminated 
from the spray schedule over a three year period. Control of T. urticae was attributed 
to Stethorus loxtoni Britton & Lee, but S.  vagans Kapur also became more abundant 
(Richardson 1972). 

Similar parathion programmes were tried over three seasons (1972-1975) in 
Victoria’s Goulburn Valley. Results from an orchard at Cobram showed that the 
phytoseiid Typhlodromus occidentalis Nesbitt, could be important in the control of 
T.  urticae (Field 1976), but this paper concentrates on the role of Stethorus spp. in 
other orchards. 

Materials and methods 
Trial sites 

Trials were carried out at Dhurnn e, Undera and Toolamba in orchards where azin hos-methyl 
and various acaricidcs had been in re& use. The cultivan used at Dhurringile during 1&-1973 were 
the early-season “Riley” (1.2 ha), the mid-season “Golden Queen” (2.1 ha) and the late season “Pullar 
Cling” (1.4 ha). In the following two seasons only Rileys were re-used. Trials at Undera and Toolamba 
were carried out on the cultivar Golden Queen (2.0 ha for each block) during the second season. 

Monitoring Pests and Predators 
T.  urticae and its predators 

During the 1972-73 season 10 leaves were taken weekly from the inner lower canopy of each of 10 
trees in the cultivar Riley. Leaves from the Golden Queens and Pullar Clin were sampled less frequently. 
The leaves were examined with a hand lens ( x 10). In 1973-74 and 1974-6 40 leaves were sampled fort- 
nightly from each of five trees from the blocks at Dhurringile and Undera and examined with a stereo- 
microscope ( x  8). All stages of Stethow spp. and T.  urticae excepting eggs of the latter were recorded. 

C.  molesta and E. postvittana 
Peaks of activity of C. molesta were determined by counting moths caught in terpinyl acetate-brown 

sugar lures (Yetter and Steiner 1931). Insecticide applicauons were made as close as possible to the 
catches. Damage to fruit caused by C. molesta and.E. pos!vittono was assessed by examining S,OUO-l&!$ 
fruit from each block, sampled as the harvested f m t  was tlpped onto the grader. 
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Pesticide treatments 
All pesticides were applied with a high-volume air blast spray machinery delivering 3,0004,000 I/ha. 

Details of the rates, frequency and timing of pesticide a plications are given in Table 1. Fungicide treat- 
ments are also given in Table I because of the probabihy that some fungicides such as benomyl (Field 
1978), have a depressing effect on mite numbers. 

Results 
The spray programmes, their cost/ha and the damage caused by C. molesta and 

E. postvittana are given in Table 1. Numbers of T. urticae and Stethorus spp. are shown 
graphically (Figs 1-3) as mean numbers of mites and predators (all stages excluding 
eggs), per leaf. 

1972-73 Season 
The objectives during this season were to assess if parathion could control 

C. molesta and E. postvittana and to determine the effect of this chemical on the 
numbers of T. urticae and its predators. 

Parathion adequately controlled C. molesta and E. postivittana in the early- 
season cultivar Riley but did not control C. molesta in the late cultivar. A preharvest 
(February) a plication of azinphos-methyl on the mid-season fruit prevented an 

All three cultivars required two applications of acaricide, the first in November 
and the second in December, when parathion was applied for the control of C. 
molesta. Stethorus spp. were present in all cultivars during November and December 
but numbers declined following insecticide applications. 

assessment o F the effects of parathion alone being made (Table 1). 
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FIG. 1-Number per leaf of T. urrkae (-) and its predators, Stethorw spp. (. . . . . .), on the early 
season cannin peach cv. Riley at Dhurringile during 1973-74. Arrows indicate treatment with: P, para- 
thion; ARP, afternate row parathion. For treatment levels see Table 1. 
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1973-74 Season 
. could contain 

T. urticue below high damage levels (estimated at a maximum o?!k mites per leaf 
prior to harvest) when Qnly one or two applications of parathion were used to control 
C. molesta between the end of October and early February (harvest). Once again 
control of C. molesta and E. postvittuna was achieved (Table 1). No acaricides were 
necessary and Stethorus spp. became abundant late in the season (Fig. 1). 

The trial at Toolamba was a standard programme of monthly applications of 
azinphos-methyl and for comparison the trial at Undera aimed at achieving a marked 
reduction of C.  molesta early in the season (September-October), followed by 
insecticide applications of either arathion or phosmet near harvest, timed on the 

At Toolamba and Undera the control of C. molesta and E. ostivittana was 

required in contrast to one application at Undera (Table 1, Fig. 2). 

At Dhurringile the objective was to determine if Stethorus s 

basis of lure pot catches of C. mo P esta. 

excellent (Table 1). At Toolamba, however three applications o P acaricide were 
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FIG. 2-Number per leaf of T. urticae (-) and its predators, Srethorus spp. (. . . . . .), on the mid- 
season canning peach cv. Golden ueen, at Undera during 1973-74. Arrows indicate treatment with: 

For treatment levels see Table 1 .  
Ph, phosmet ; ARPh, alternate row R p osmet; P, parathion; ARP, alternate row parathion; Pr, propargite. 
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1974-75 Season 
The trials in this season were conducted only on the early-season cultivar. To 

compare the effects of azinphos-methyl and parathion schedules for the control of 
C. molestu, E. postvittunu and T. urticue, half the early-season cultivar at Dhurringile 
received monthly applications of azinphos-methyl, and half received applications of 
parathion according to lure pot catches of C. molestu. 

Control of C.  molestu was adequate under both programmes but damage, 
apparently by E. postvittunu, was significantly higher where parathion was used 
(Table 1). Some of this damage may have been caused by Fuller's rose weevil, 
Puntomorus cervinus Boheman, which was abundant in January. An acaricide appli- 
cation was required in February where azinphos-methyl was used, but no acaricide 
was needed in the parathion treated area where Stethorus spp. were present (Fig. 3). 

Abundance of the three Stethorus species 
Table 2 shows the numbers of S.  vuguns, S.  nigripes and S.  loxtoni during the 

three seasons at Dhurringile and Undera, together with data from orchards at 
Cobram and Invergordon. S.  vuguns appears to be the most abundant species in peach 
orchards throughout the Goulburn Valley. 
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Economic appraisal of early spring control of C .  molesta 
Table 1 gives the total cost of pesticides used for control of C.  molesta, E. 

postvittana and T. urticae in each block in 1973-74 and 1974-75. In 1973-74, the 
successful programmes at Dhurringile and Undera were inexpensive compared to 
the programme used at Toolamba. Although the monthly azinphos-methyl spray 
programme was carried out on a different orchard from the other trials, there was no 
reason to believe that costs were abnormally high. 

In 1974-75 the cost of the monthly azinphos-methyl programme at Dhurringile 
($19.64/ha/spray) was much more than the parathion programme ($2.66/ha/spray), 
In addition a further saving was made by not using the acaricide propargite ($22.68/ 
ha/spray) with the parathion programme. 

These benefits are reduced if the total insect dama e to fruit is excessive (1% of 
a 25 tonne/ha crop has a value of approximately $305, if additional use of spray 
machinery during the season increases the total costs, or if costs are included for the 
maintenance of lure pots. At Dhurringile in 1974-75 fruit damage was 2.42% higher 
in the parathion block than in the azinphos-methyl block, costing $72.60/ha. 
Machinery usage was the same in both blocks and maintenance of lure pots was 
$3/ha making total costs $86.24/ha for the parathion block, still $15/ha less than the 
azinphos-methyl block. 

Discussion 
It appears that there is an overuse of insecticide in Victoria’s canning peach 

industry. This study showed that for early- and mid-season cultivars, fewer sprays of 
cheaper pesticides will adequately control C. molesta and E.postvittana and may even 
reduce the need for acaricides. Moreover little or no insecticide is required during 
late sprin and early summer if adequate spraying is carried out against the early 
spring an f preharvest emergences of C.  molesta. There is likely to be a greater require- 
ment for preharvest fruit protection with later maturing cultivars. Similar results 
were obtained from canning peach orchards in South Australia (Richardson 1972) 
and at Cobram in the Goulburn Valley (Field 1976). 

In all trials, whether parathion, phosmet or azinphos-methyl was used as a 
preharvest spray, the balance between T. urticae and its predators was upset, sufficient- 
ly in some cases to justify the use of an acaricide. If T. urticae becomes numerous after 
harvest, as they did at Dhurringile in 1974-75, the application of an acaricide may be 
uneconomic especially if Stethorus spp. have recolonized the orchard. High T. urticae 
numbers are more likely to occur after harvest of early cultivars where little preharvest 
insecticide is required compared to later cultivars. In many seasons a reduction in 
the use of acaricides on the earl crop could then be achieved. Richardson (1972) 

have been due to different environmental conditions occurring between South Aus- 
tralian and Victorian each growing regions resulting in the use of fewer insecticides, 

in the hotter inland areas (Britton and Lee 1972) whereas S .  vagans and S.  nigripes 
prevail in the cooler regions (Readshaw 1975a). Although S. loxtoni was often abun- 
dant in the Goulburn Valley, S.  vagans appears to be the dominant species. 

One problem arising from this study was that certain pests may become more 
important when the level of insecticide use is reduced. For example, E. postvittana 
appeared as a major pest, and in one orchard P.  cervinus appears in large numbers. 

Because the use of insecticides will have to remain high during summer to achieve 
adequate control of fruit pests, there appears little scope for a large scale reduction in 
the use of acaricides in the Goulburn Valley resulting from predation of T. urticae by 
Stethorus spp. Also, despite the low cost and relatively short persistence of parathion 
on peach leaves (Brunson et al. 1962), its high mammalian toxicity (Martin 1971) and 
failure to control C. rnolesta in late season cultivars make this chemical unsuitable for 
regular use in peach orchards. However insecticide resistant predators such as the 
phytoseiid T. occidentalis may greatly assist in reducing the need for acaricides 
(Readshaw 1975b, Field 1978). Further studies will be aimed at encouraging the 

however, was able to eliminate t K e need for acaricides from all cultivars. This may 

and the dominance o P S. loxtoni over the other species of Stethorus. S.  loxtoni occurs 
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survival of Srethorus spp. during late spring and early summer and establishing an 
azinphos-methyl resistant strain of T. occidentalis for late summer control of T. 
urticae. Some of these studies have been reported (Field 1978). 
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