
144 Planl PrOleclion Quarlerly VOI.4(4) 1989 

Control ofAgrypnus variabiLis (Candeze) (Coleoptera: 
E1ateridae) in onions and carrots 
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Summary ever, prc-Ireatrnenl counts were not made 
when the trials were sown in early spring be
cause conditions then were very dry and the 

larvae had descended deep into the soil. The 
larvae did not ascend until the plots were 
watered after sowing. Daily inspections were 
made during emergence-establishment and 
dead wireworms were found on the soil sur
face of some plots of all the effective treat
ments in both trials. No other insects or dis
eases affecting either crop were noted during 
emergence-establishment or subsequently. 

One trial was conducted using onions (cu l
tivar Creamgold) and the other using carrots 
(cultivar Western Red). Both consisted of26 
treatments (Table 1) with four replications in 
a completely randomised design. Onion 
seeds were sown on the beds in two rows 400 
mm aparl at about 20 mm depth. Carrot 
seeds were sown in single rows at about 

Eight insecticides were field tested for con
trol of sugarcane wireworm, Agrypnus van
abilis (Cmdezc) in onions and carrots. Five 
were applied as band in-furrow treatments, 
two as band sprays over the seed row and one 
as a seed treatment. Terbufos (0.25 kg oi 
bo"), ethoprophos (0.25 kg ai ha"), pboxim 
(0.5 kg ai ha" ), chlorpyrifos wettable powder 
(0.25 kg ai ha") and diazinon (1 kg ai ha") 
were the most effective treatments in both 
trials. Lindane (0.29 kg ai ha" ) and chlorpyri
fos emulsifiable concentrate (0.75 kg ai ha") 
were also effective in carrots but not in on
ions. Carbofuran (0.25 kg ai ho") and 
methiocarb seed treatment (2~ g ai kg-' ) 
were ineffective in onions and carrots. 

Table 1. Effects of insecticides on control of wireworms. 

Introduction 
Sugarcane wireworm, Agrypnus variabilis 
(Candeze), is a sporadic though often serious 
pest of onions and carrots in New South 
Wales. The soi l-inhabiting larvae kill or stunt 
lhe seedlings and young plants by feeding on 
their roots and also bore into the bulbs or 
taproots of the older plants. Organochlorine 
insecticides such as heptachlor, dieldrin and 
lindane were used for some years, as pre
plant soil incorporation treatments, to con
trol wireworms and other insect pests in 
vegetables but are no longer acceptable. 
They Dot only leave undesirable residues in 
the soil and harvested produce, but may also 
cause residue problems in grazing animals 
Ihrough spray drift onto pastures and thougb 
the subsequent grazing of treated areas when 
returned to pasture. We report the resu lts of 
two field trials to find suitable replacements 
for these insecticides. 

Materials and methods 
Two field trials were carried out in a paddock 
al Leelon (La!. 34"33', Long. 146"25') in New 
Soulh Wales. Soil type was Gogeldrie clay 
(van Dijk 1961). The paddock had been un
der grass and weed cover for four years be
fore being formed inlo beds (1.5 m centres) 
and hil ls (0.75 m centres) in early autumn 
1981. 

A large population of A. variabilis larvae 
was detected in the paddock in early winter 
during a period of wet weather which caused 
them to move up near the soi l surface. How-

Chemical, 

formu lation 
and rate 
kgai ha-1 or 
g ai kg" seed 

Terbufos lOG 0.75 
0.5 
0.25 

Ethoprophos 0.75 
109 0.5 

0.25 

Phoxim lOG 0.75 
0.5 
0.25 

Chlorpyrifos 0.75 
25WP 0.5 

0.25 

Chlorpyrifos 1.0 
50EC 0.75 

0.5 
0.25 

Diazinan 1.0 
80EC 0.75 

0.5 
0.25 

Methiocarb 6 
75 WP 4 

2 

Carbofuran 0.25 
lOG 

Lindane 20EC 0.29 

Control 

sed 

Onion 

Harvest plant count 
(plants/plot) 

139' 
126' 
124' 

150' 
139' 
125' 

197' 
107' 
80' 

101' 
100' 
113' 

70' 
59 
52 
37 

86' 
61 
68' 
57 

60 
36 
41 

48 

55 

33 

16.6 

Yield 
(kg/plot) 

11.7' 
10.7-
12.2' 

13.9-
10.5-
9.0' 

9.7' 
9.3' 
6.5 

7.8' 
8.2' 
8.7' 

4.9 
5.8 
4.0 
3.8 

6.9' 
4.8 
5.7 
4.4 

4.8 
2.5 
3.7 

5.1 

4.5 

3.2 

1.72 

Carrot 

Harvest plant count 
(plants/plot) 

172' 
166' 
146' 

86 
110' 
113' 

117' 
112' 
95 

89 
107' 
104' 

87 
107' 
47 
45 

121' 
103' 
102' 
111' 

74 
54 
36 

56 

120' 

54 

23.7 

Yield 
(kg/plot) 

24.3· 
22.5' 
17.7' 

12.6 
14.7' 
15.2' 

16.6' 
15.4' 
10.9 

9.8 
12.5 
14.4' 

11.2 
14.2-
6.9 
7.1 

16.9' 
14.9' 
14.0' 
16.2' 

11.9 
10.1 
7.1 

8.6 

17.9' 

9.3 

3.0 

Note: Means followed by • are Significantly greater than corresponding untreated control by 
an LSD test (p;0.05) 



20 mm depth on the hills. Plots in both trials 
consisted of two adjacent rows each 2.8 m 
long, giving a tota l of 5.6 m of plant row. 
About 40 seeds were sown per metre arrow. 

In each trial the granular (G) and wellable 
powder (WP) formulations were mixed with 
sand and applied by hand to a groove about 
10 mm deep over the seed row. The soil was 
then lightly raked to refiJlthe groove. Emulsi
fiable concentrate (EC) formu lations were 
applied by knapsack sprayer in a 100 mm 
band over the seed row in 500 L afwater per 
hectare. The surface was then lightly raked. 
These treatments were made two days after 
sowing. Seed treatments of methiocarb with 
methyl cellulose sticker were made the day 
before sowing. Plots were spray irrigated fre
quently for one month after sowing and 
thereafter furrow irrigated. 

Plants were counted 26 days after sowing 
for establishment and the number of mature 
plants and yield (total ungraded bulb or root 
weight) were determined at harvest. 

Results and discussion 
Two criteria, the number of mature plants at 
harvest and the yield , were used to assess the 
tria ls (Missonnier and Brunei 1981). 

The results are presented in Table 1. Sig
nificant treatment effects (P=0.05) were 
found in both trials for yield and the number 
of mature plants at harvest. The most effec
tive chemicals in both trials and the lowest 
rate at which they afforded control were ter
bufos (0.25 kg ai ha·I), ethoprophos (0.25 kg 
ai ha·I ), phoxim (0.5 kg ai ha-I ) and chlorpyri
fos WP (0.25 kg ai ha·l ) as hand in-furrow 
treatments and diazinon (I kg ai ha-I ) as a 

band spray over the seed row. Lindane (0.29 
kg ai ha·I ), and chlorpyrifos EC (0.75 kg ai 
ha· l ) were also effective in carrots but Dot in 
onions. Carbofuran (0.25 kg ai ha- I ) and 
methiocarb seed treatment (2-6 g ai kg· l ) 

were ineffective in both trials. 
Resistance 10 lindane has been detected in 

A. variabilis on the Liverpool Plains in north 
western NSW (Gunning and Forrester 
1984), but the failure of lindane in onions at 
Leeton cannot have been due to this factor 
because lindane was effective in carrots in the 
same paddock. It was most likely due to 
phytotoxicity (Demozay and Marechal 
1972). The poor performance ofchlorpyrifos 
EC in onions may have also been due to 
phytotoxiC effeclS. 

An anomaly in the results was the apparent 
effectiveness of diazinon (0.25-0.75 kg ai 
ha-J) in the carrot trial and its lack of effec
tiveness at the same rates in the onion trial. 
There is no obvious explanation for this, but 
the efficacy of diazinon (1 kg ai ha· l ) in both 
onions and carrots agrees with information 
from New Zealand concerning control of A. 
variabilis in maize. A. variabilis has been re
ported attacking maize in New Zealand 
(Watson el al. 1978). Band sprays of diazinon 
(0.9-1.2 kg ai ha·l ) in the crop row at planting 
have been recommended for its control 
(Anon. 1975). 

Our results show that band in-furrow ap
plications of lerbufos, ethoprophos, phoxim 
and chlorpyrifos wellable powder - all at 0.25 
kg ai ha·1 - and diazinon (1 kg ai ha-I) as a 
band spray over the seed row, are possible 
alternatives to the organochlorines for con
tral of A. variabilis in carrots and onions. 
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Chlorpyrifos emulsifiable concentrate (0.75 
kg ai ha·I) , band sprayed over the seed row, is 
an additional treatment for possible use in 
carrats. 
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