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Summary 

Fourteen blueberry plantations in Vicloria 
were surveyed for cockchafer pests that 
threaten the economic viability of the crop. 
A number of species were found, half of 
which belong to the sub ram Uy Melo lo n
thinse. Scitala sericans Erichson (Mdolon
thinse), was considered to be the major 
cockchafer pest in blueberries. The use of 
chlorpyrifos at J kg s .i. ha - I was tested 
and fou nd to control cockchafers under 
blueberry bushes. 

Introduct ion 

control, can be evaluated. Chlorpyrifos was 
selected to be tested as a contro l agent 
because it is a non-systemic contact insecti 
cide which readily breaks down in the soil 
a nd has been registered and found to be 
effective for the control o f a number of 
soil-dwelling insects (Worthing and Walker 
t983). 

T his paper report s o n (I) a survey to 
define the pest problem in blueberries 
grown in Victoria , and (2) testing the 
efficacy o f chlorpyrifos fo r the control o f 
cockcha fers in blueberry plantatio ns. 

StTE NO. 

1 
2 
3 
4 
5 
G 
7 
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Materials and methods 

Survey 

Fo urteen blueberry planta tions from the 
major blueberry-growing dist ricts in Vic
toria were surveyed between 5 November 
and 17 November t986 (see Figure t) . Five 
plants were randomly selected and removed 
at each site together with a cube o f accom
panying soil of 0.03 ml. The soil and plant 
were placed on a la rge black plastic sheet 
and a ll soil-dwelling insects were collected 
a nd placed in plasti c bags together with a 
small amount of soil and taken to the 
laboratory for identi fica tion. 

All scarabaeid adult s and la rvae were 
preserved a nd identified . Pupae were 
p laced in containers with soil and kept at 
approximately 25°C, in an a ttempt to rear 
the larvae through for identification. All 
other insects collected were identified as far 
as possible and recorded. A second survey 
was conducted a t sites I , 5. 6, 9 and 12 
between 24 and 26 February (Figure I). The 
same sampling procedure was adopted as 
described for the November survey. 

Chemical control 

Three sites were selected on the criteria that 
they had a high popula tio n o f scarabs in 
the spri ng o f 1986. were typical o f Victor
ian blueberry planta tions and had differing 
soi l types (Table 1). 

Sampling da tes were 24 February (Gelli
brand) 25 February (Kinglake) and 26 
February (Strathbogie) when five plants 
were rando mly selected and sampled for 
cockchafers according to the survey proce
dure above. These were designated as pre
trea tment samples, On the same day. a 
further five plants at Gellibrand and Strath
bogie. a nd 10 plants at Kinglake were 
ra ndomly selected and treated with the 
chemical. February was chosen for the time 
of treatment as the la rvae a re in the ea rly 

LOCATION SITE NO . LOCATION 

STRATHBOGIE 8 BUH INYO NG 
HODDLES CREEK 9 GELLI BR"ND 
SILVAN 10 CLYDE 
CAS TELLA 11 MERRI CKS 
KI NGLAKE CENTRAL 12 f"IACCEL SF 1 ELD 
MOYHU 13 MoNBULK 
BI RREGURRA 14 MoOHDARRA 

' I 

Blueberries, Vaccinium corymbosum L. , 
3re a high va lue cash cro p in Victoria, with 
an increasing potentia l fo r export markets. 
The crop has rela ti vely few pest problems. 
a lthough there have been reports o f damage 
to blueberries caused by cockchafers. The 
symptoms are root damage associated with 
poor plant vigour, reddening of leaves, 
poor production and fruit size. Affected 
pla nts a re eas ily pulled fro m the soil and 
have few or no fibrous roots. Usually there 
are cockchafers beneath these a ffected 
plants and many sites o f callus gro wth on 
the rOOIS indicating physical damage. Test
ing for fungal pathogens no rmally pro
duces a negative result. Some growers 
thought that the damage may be due to the 
red-head ed cockcha fer A doryphorous 
couloni (Burmeister). 

, 8 5 •• 4 

Cont rol o f cockchafers is o f the utmost 
im portance, as the pro blem is acute and 
th reatens the economic viab ility of the 
crop. Insecticides may provide an interim 
contro l method fo r this pest until a more 
desirable measure, such as a bio logical 

7 ' 
9 

Figure 1 Blueberry plantation survey sites 
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Table I Descript ions of sites used for chlorpyrifos treatment 

SUe Sile description 

Gellibrand 
(38 ' 30'S., 143 ' 40'E.) 
Kinglake 
(37 ' 30'S., 145 ' 20'E.) 
Strathhogie 
(36 ' 50'S . , 145 ' 45 'E.) 

Sandy podzol, pH 4.7, surro unding land in pasture and native 
forest , 3-yr-old bushes, trickle irrigation and no mulch 

Sandy c1ayloam, pH 4.8, surrounding land pasture and po tato 
farms, 5-yr-old bushes, trickle irrigation and sawdust mulch 
Loam, pH 4.8, surrounding land pasture, 5-yr-old bushes, 
trickle irrigation and woodchip mulch 

Table 2 To ta l number (adults and larvae) of scarabaeids found under blueberries in 
November 1986 and February 1987 

Number 

Nov. Feb. 
Subfamily Species Adulls Larvae Larvae 

Melo lonth inae Scilala sericans Erichson 49A \I 312 
Sericesthis nigrolineata (Boisduva l) 2 0 0 
Sericesthis sp. 4 0 60 
H ereronyx sp. (probable) 0 3 14 

Rutelinae Anoplogna/hus sp. nr porosus 0 I 0 
A noplognathus sp. 0 7 0 

Dynastinae 

Aphodiinae 

Adoryphorous couloni (Burmeister) 6 4 2 
Aphodius lasmaniae Hope 0 18 0 

A Not incl uding adult s reared from pupae. 

Table J Mean and ra nge in number of cock chafers before a nd afte r treatment with 
chlo rpyrifos 

Sire Pre-treatment PosHreatment 

All S. sericans All S. sericans 
cockchafers 

Gellibrand Mean 23 .6 
range 6- 30 

Kinglake Mean 20.4 
range 1-47 

Strathbogie Mean 20.2 
range 4-56 

insta rs and are still close to the surface 
(Hardy 1976). 

Each plant received 0 .6 ml chlo rpyrifos 
(Lorsban 50 E.C . 500 g I- I active ingredi
ent) in 5 I water app lied by a hand-held 
watering can. A 5 cm high levee enclos ing 
an area of 1.0 m2 was constructed around 
the bush to prevent runoff. This method 
was to approximate application through an 
irriga tio n sys tem. 

Seven days aftc r trea tment the treated 
bushes were sa mpled for cockchafcrs tn 
the manner described as for the survey 
procedure. 

A Rankit test (Sokal & Rohlf 1969) 
applied to the data indicated that the counts 
from Gelli brand and St rathbogie were 
no rmally di stributed whereas those from 

cock chafers 

15 7.4A 5.8A 
4- 26 0- 12 0-10 

A significant 5070 leve l 

20.4 3.5 3.5 
1-47 1- 7 1- 7 

not significant 

18 3 2.4 
4- 51 1- 6 1-4 

significant 2070 level 

Kinglake required a square-root transform
a tion. Data were then ana lysed using a 
St udem's t-test. Due to the large variat ion 
in the counts from Kinglake. a Kruskal
Wallis test was also performed on the 
untransformed data in order to verify the 
result s o f the I-test. 

Res ults 

Survey 

In November, four o f the eight scarabaeid 
species found belonged to the subfamily 
Melo lo mhinae. Of these. Sci/ala sericans 
was the most abundant (Table 2). Approxi
mately 70 070 o f the scarabaeid pupae col
lected were reared through to adult s. All 
were S. sericans. Adults and pupae of 

S. sericans were fo und at nine of the 14 
sites. Larvae were found a t th ree sites. The 
range in number found at each site was, for 
adult s, from 1 to 22. for pupae from I to 
12 and fo r larvae from 2 to 5. 

Only four species were found in Feb
ruary and these occurred also in November. 
Only larvae were found and these were pre
dominantly those of S. sericans (Table 2). 
The number o f S. sericans larvae found at 
each site was grea ter than in November and 
ranged from 45 to 102. 

All A. coulom' adults found in November 
were on the soil surface. The most 
numero us scarabaeid larvae fo und other 
than S. sericans were A. lasmaniae. 
Anoplognalhus sp . were the next most 
abundant. followed by the same number of 
A . couloni and Sericesfhis spp. The least 
number of larvae found belonged to the ge
nus H eferonyx (Table 2). 

The soi l-dwelling insects found in blue
berry pla nt a tions. other than those of the 
family Scarabaeidae, belonged to the fam
ilies Elateridae, Curcu lionidae. Hepialidae 
(Oncopera sp.) and Anisopodidae. All were 
found in the larva l stage. 

Chemical control 

C hlo rpyrifos achieved a reduction of a ll 
cockchafers (including S. sericans) of 62% 
at Gellibrand, 83 '70 at Kinglake and 87% 
at Strathbogie (Table 3). Result s were simi
lar for S. sericans alo ne (Table 3). Reduc
tions were significant at Gellibrand and 
Strathbogie but just fai led signifi cance at 
Kinglake. There was a large interbush vari
ation a t Kinglake and a larger sample size 
to reduce the effect of this va riation may 
have been appro priate. 

Discussion 

Survey 

S. sericans, the shiny pasture scarab, was 
the most abundant melolo nthine fo und in 
blueberry plantations. It is a common pest 
of pastures in Tasmania and has been 
recorded in that Stale as a pest of b lack
currants (Hardy 1976). Hardy (1976) gives 
an account of the biology and behaviour 
of this cockchafer in Tasmania where it has 
a I-year life cycle. inhabits a wide range o f 
habitats and o ften co-exists with a number 
of other sca rabs. These features also seem 
to app ly to S. sericans in Victoria. The 
insect was found in a ll but four of the sites 
surveyed . The stages presen t during Nov
ember and February are consistent with the 
reported life cycle in Tasmania and were 
found co-existing with other scarabaeid la r
vae. The plan tatio ns where S. sericans were 
not present had previously a ttempted some 
form of chemical contro l thro ugh the irri 
gation system. which may explain the ab
sence of this insect from sites 7. 10 and 13 . 

Very little is known about the bio logy of 
Anoplognathus species, butlhey appear to 
have a I-year life cycle (Carne 1957). 
Larvae of root-feeding rutelines. such as 
some A noplognafhus species, feed solely on 
living roots in a ll three instars (Richter 
1958). They therefore have the potential to 



be a pest in blueberries. At one site, an 
Anoplognathus sp. larva was observed 
feeding on a main root of a blueberry plant, 
not just the fibrous root system. However, 
these rutelines were never found in great 
numbers and are not thought to be the 
cause of the damage to blueberries. 

Damage to blueberries attributed to 
cockchafers is a seasonal event. It is 
expected that any cock chafer with a 2-year 
life cycle such as A. couloni would have 
larvae at different instars at any time of the 
year. However, only a few A . couloni 
larvae were found and these were all in the 
third ins tar in November and the second 
instar in February. It is therefore not 
considered to be the major cause of cock
chafer damage to blueberries. The number 
of A . tasmaniae found is not considered to 
be a problem~ as they are mainly surface 
feeders. The importance, if any. of the co
existence of the Sericesthis species and the 
Heteronyx species found with S. sericans 
is unknown and, at present, these species 
are not considered to be pests. 

The large number of S. sericans larvae 
found in February is an indication of the 
problem creat~ by this pest in blueberries. 
The main damage to the crop would occur 
from mid-summer to the end of spring, as 
it is during this period that larvae are 
actively feeding on roots. However, the 
damage caused does not become evident 
until mid-spring or later. By this time many 
of the cock chafers have died through vari
ous causes or pupated, as is evident from 
the total number of scarabaeids found in 

November. When growers notice the dam
age in late spring, only a small cockchafer 
population is present, which is difficult to 
reconcile with the observed damage. 

The results of the survey have shown that 
a complex of scarabaeid larvae co-exist in 
the soil in blueberry plantations. The red
headed cockchafer, A. couloni. is not the 
major cause of the observed root-feeding 
damage by cockchafers in blueberries. Of 
the complex of melolonthine larvae co
existing under blueberry bushes, S. sericans 
is considered to be the major pest. 

Chemical control 
Chlorpyrifos achieved a substantial reduc
tion of all cockchafers. At all three sites 
there were remnants of dead cockchafers 
in the soil beneath treated plants and the 
Hving larvae were sluggish. It is likely that 
these were also affected by the insecticide 
and would not have survived much longer. 
Some cockchafers also appeared to have 
stopped feeding as the gut contents were 
clear, which is unusual for actively feed
ing early instar larvae. 

Similar results have been obtained by a 
commercial orchardist treating the entire 
plantation with chlorpyrifos at the .same 
rate and watered into the soil. Prior to 
treatment, a considerable number of cock
chafers was present, but 4 weeks after ap
plication an extensive sampling program 
failed to find any cockchafers. 

The success of this trial indicates that 
application of chlorpyrifos at 3 kg a.i. 
ha - I may be possible via the irrigation 
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lines. Application in February after har
vest, when the larvae are in the early 
instars, and close to the surface, should 
control the cockchafers. 
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