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Summary 
A commercial granular ant bait, Arinosu
Korori™, containing hydramethylnon 
was readily collected by the citrus ant 
pests, Iridomyrmex rufoniger gpo spp. and 
I. purpureus, and provided good control 
in small scale field experiments on single 
trees and nests. Ten grams of bait at the 
base of ci trus trees containing foraging 1. 
rufoniger gpo spp. significantly reduced 
the number of foragers after three days, 
and for up to 75 days. The same quantity 
of bait killed all individuals in a 1 m 2 nest 
of I . purpureus which remained ant-free 
for at leas t 91 days. The bait also signifi
cantly reduced numbers of ants in a 2 m1 

nest for 35 days, however, no significant 
reduction in ant numbers occurred in a 4 
m 2 nest. Prospects for using this bait in 
controlling ant populations in citrus 
groves are discussed. 

Introduction 
Ants in the genus lridomyrmex Mayr, pri
marily two species in the 1. rufoniger group 
and 1. pllrpllrells (F. Smith), cause serious 
problems for citrus producers in eastern 
Australia by d isrupting biological control 
of soft scales, aphids and whitefJies. The 
association of ants with honeydew
prod ucing insects has been well docu
mented (e.g. Bartlett 1961, Way 1963, 
Buckley 1987). Ants foraging in citrus 
canopies reduce populations of the natural 
enemies of honeydew-producers, thereby 
limiting their impact. This leads to a build 
up of sugar-rich honeydew, which coats 
foliage and fruit and provides a substrate 
for the grow th of sooty mould fungi, 
downgrading fruit intended for the fresh 
fruit market. Armoured scales such as red 
scale, Aallidiella aural/tii (Maskell), do not 
produce honeydew, but are also protected 
from natural enemies by a nts foraging in 
ci trus trees (Samways and Tate 1984). Re
cent studies in the Murrumbidgee Irriga
tion Area of southern New South Wales 
indicate that the removal of ants from cit
rus trees can lead to low, non-economic 
populations of honeydew-pr od ucing in
sects and red sca le (James, Stevens and 
O'Malley in preparation). 

The genera l reduction in insecticide in
puts for key pests (e.g. red scale) in Aus
tralian citriculture over the past few dec
ades has probably contributed to increas
ing ant populations in citrus groves. In ad
dition, the highly effective organochlorine 

insecticides, which were formerly used for 
ant control, are no longer available. Cur
rent contro l of ants based on ground 
sprays of the organophosphate insecti
cide, chlorpyrifos, is usually short-lived 
and may need to be repeated a number of 
times during a season. An effect ive and 
environmentally acceptable method of ant 
control in citrus groves is required in o r
der to protect cu rrent bio logica l control 
systems and to improve the biological 
control of honeydew-producing insects. 

One approach to ant control in citrus 
groves is the use of slow-acting toxicants 
in baits, which are collected by foraging 
workers and spread to other colony mem
bers by trophallaxis, thereby eliminating 
all or most of the colony. The combination 
of slow-acting toxicants and highly a ttrac
tive bait bases can be a very effective 
method of ant control (Lofgren el af. 1975). 
The s low-acting stomach poison, 
hydramethylnon, in the commercial bait, 
Amdro™, provides good control of 
50lenopsis invicta Buren (red imported fire 
ant) (Collins el al. 1992) and Plteido1e 
lIIegacep'w'a (F. ) (bigheaded ant) (Reimer 
and Beardsley 1990) in the United States. 
Another commercial bait containing 
hydramethylnon, Maxforce™, shows 
good activity against Lillepithema Ill/mile 
(Mayr) (formerly Iridamyrmcx IlIImilis 
(Mayr» (Argentine ant) (Knight and Rust 
1991) but is not attractive to I. nlfonigeT gpo 
spp. o r I. pllrpureJ/s (James unpublished 
observation). A third commercial granu
lar bait containing hyd ramethylnon, 
Arinosu-Korori™, is used for controlling 
househ old 'nu isance ants' including I. 
glaber (Mayr) in Japa n and is attractive to 
1. Tilfoniger gpo spp. and I. plIrpllrclls. This 
study was conducted to determine 
whether Arinosu-Korori™ has the poten
tial to provide sustained control of 1. 
rufonigeT gpo spp. and 1. purpllreus in citrus 
groves. 

Materials and methods 

J. ru[oniger gpo spp. 
Two experiments were conducted in a Va
lencia orange grove at Farm 1777, Cudgel, 
16 km east of Leeton in southern New 
South Wales during October-April 
1994-95. Ten trees with high levels of for
aging ant activity arising from single trunk 
trails were selected for the experiments. 

The trees were scattered throughout the 
10 ha block, sepa rated by at least 70 m to 
preclude possible interaction of ant 
populations and random ly assigned as 
baited (5) or unbaited (5). Pre-treatment 
assessments of foraging ant activity were 
cond ucted for each tree on 26 October by 
counting ants moving past a fixed paint (in 
both directions) on the trunk during a two 
minute period. On 28 October 10 g of 
Arinosu-Korori™ (0.88% hydramethyl
non) was placed on the ant trai l at the base 
of each treatment tree and covered wi th a 
black, upturned flower pot which still al
lowed ant access to the bait. This was nec
essary due to the photosensitivity of 
hydramethylnon (Vander Meer el af. 1982) 
and anticipated slow removal of bait by 
1. nlfaniger gpo spp. Assessments of forag
ing ant activity on baited and unbaited 
trees were made at three-five day inter
vals post-treatment by recording ant 
travel on trunks as described above. 

In the second experiment, the unbaited 
trees from the first experiment were re
assigned as bai ted trees and vice ve rsa 
once ant activity had returned to pre
treatment levels. Ten grams of Arinosu
Korori™ were applied on 25 January in 
the manner described above. Assessments 
of ant foraging activity were made at 
seven to nine day intervals for the first five 
weeks then at 51 and 75 days. 

I. purpureus 
A single experiment us ing paired nests of 
three sizes (1,2 and 4 mZ) was conducted in 
native pastu re near the Murrumbidgee 
River at Yanco in southern New South 
Wales. Nests were separated by at least 
50 m and were not interactive. A bait treat
ment and control were assigned ran
domly to each nes t size pair. Pre
treatment assessments of ant activity were 
made for each nest on 23 November 1994 
by counting the number of ants attending 
a bait station at the end of four consecutive 
15 minute periods. Bait stations (small 
sheets of white p lastic with central inden
tations filled with 25% sugar /water solu
tion) were placed near nes t entrances. 
1. pllTpllreus is s trongly attracted to and 
feeds avidly on 25% sugar/water baits 
(James, Stevens and O'Malley unpublished 
observation). Ten gram baits were applied 
immediately after pre-treatment counts 
were made, to a s ingle location near the 
major entrance of each nest. Other studies 
indicated l. pllrpllrellS removed bait very 
rapidly so no attempt was made to protect 
it from sunlight. Ant activity assessments 
were made for each nest at approximate ly 
weekly or fortnightly intervals using the 
procedure described for the pre-treatment 
assessment. 

Daily maximum and minimum tem
peratures were recorded at the Yanco 
Agricultura l Ins titute «10 km from ex
peri ment sites). Ant activity data were 
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transformed to the log (X + 1) scale and 
subjected to analysis of variance and least 
significant difference procedu res. Indi
vid ual bait station counts were treated as 
replica tes in the I. pllrpureus experiment. 

Results 

I. rufoniger gpo spp. 
In Experiment 1 the bait significantly re
duced numbers of foraging ants for up to 
54 days, compared to unba ited trees 
(P<0.05) (Figure 1). Total removal of bait 
did not occu r for about four weeks but a 
significant reduction in ant activity was re
corded on days 3 and 6, but not day 11. 
Foraging activity was low a t this time due 
to cool temperatures (8-21 °C). Ant activ
ity on baited trees was significantly lower 
(P<0.05) than on unbaited trees from day 
14- 54. No ants were present on three 
baited trees on days 21-42, while less than 
10 were recorded on each date on the 
other two. Re-colonization occurred more 
rapidly on the latter trees and by day 67 
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there was no significant difference in ant 
numbers between baited and unbaited 
trees. Mean daily maximum and minimum 
temperatures were 27 and 14°C during the 
first half of the experiment and 33 and 
17°C during the second half. 

In Experiment 2 the number of an ts for
aging on baited trees was significantly 
lower than on unbaited trees for up to 75 
days (P<0.05), although they were not ab
sent on any assessment date (Figure 1). 
Differences were significant on all dates 
except pre-treatment. All bait was re
moved after 72 h. Mean daily maximum 
and minimum temperatu res were 32 and 
17°C during the first half of the experi
ment and 27 and 12°C during the second 
half. Cool temperatures «21 °C) after day 
75 (mid April) subs tantially reduced ant 
activity on all trees and assessments were 
discontinued. 

I. purpureus 
The bait was totally removed by ants after 
1 h and significantly reduced ant activity 
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Figure 1. Trailing activity of 1. rulonige. gpo spp (±SE) on trunks of citrus trees 
baited with 10 g of Arinosu-Korori™ bait (0.88% a.i. hydramethylnon). 
Experiment 1 conducted from 26 October to 18 January and Experiment 2 
from 25 January to 10 April 1994-95. 

on the 1 m2 nest compared to the unbaited 
nest for 91 days (P<0.05) (Figure 2). Virtu
a lly no ants were recorded on this nest 
from day 16-91 . The bait caused a signifi
cant red uction in ant numbers on the 2 m 2 

nest for 35 days (P<0.05) (Figure 2), but the 
population recovered thereafter and was 
comparable to the population on the 
unbaited nest for the remainder of the ex
periment. The bait had no significant im
pact on ant numbers on the 4 m2 nest 
(P>0.05) (Figure 2). The experiment was 
terminated after 9] days due to low levels 
of ant activity caused by cool tempera
tures. 

Discussion 
This preliminary study indicates that the 
hydramethylnon-based bait, Arinosu
Korori™, has potential for controlling I . 
rllfoniger gpo spp. and I. purpureus in citrus 
groves. Limited quantities of bait pre
vented us from conducting larger sca le 
experiments. Consequently, the results 
were necessarily compromised by the use 
of small test sites (single trees / nests) that 
permitted immigration of ants from 
hea lthy colonies, masking the true long 
term impact o f the bait on ant activity. 
Nevertheless, Significant control was 
achieved for up to 11 weeks for I. rufaniger 
gpo spp. and up to 13 weeks for I. 
purpureus, suggesting that this bait should 
provide control for more than three 
months when applied to an entire grove. 

The bait was highly attractive to both 
an t species with I. purpureus removing it 
within 1 h. I. rufoniger gpo spp . removed all 
bait within three days in the summer (i t 
may have been removed earlier than this 
but no observations were made) but it 
took about four weeks in spring. Arinosu
Korori™ is formulated largely from silk
worm pupae (M. Jackson, Cyanamid Aus
tralia Pty. Ltd., personal communication) 
but also contains other undisclosed ingre
dients. Foraging I. rufoniger gpo spp. show 
a seasona l alte rnation of preference be
tween carbohydrate and protein food 
sources, although during most of summer 
and autu mn, protein is preferred. I. 
p"rpllrells feeds on protein and carbohy
drate-based foods with a preference for 
the latter (James, Stevens and O'Malley 
unpublished observation). 

In this s tudy bait was provided at 'sta
tions' protected from sunlight and rain. 
Apperson et al. (1984) found Amdro™ 
(0.88% hydramethylnon) bait for S. illvicta 
was more effective when broadcast than 
when used as nest treatments. The broad
cast of bait granules in a citrus grove con
taining many, evenly distributed ant nests, 
may be a more attractive and practical 
proposition for growers than provision of 
bait stations. However, the rapid degrada
tion of hydramethylnon in sunlight (up to 
50% in 12 h according to Vander Meerel al. 
(1982)), would require ants to collect and 
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Figure 2. Number of I. purpureus (±SE) attending 25% sugar/water baits o n 1, 2 
and 4 m ' nests baited with 10 g Arinosu-Korori™ bait (0.88% a.i. 
hydramethylnon) from 23 November to 1 March 1994-95. 

transfer bai t to nes ts within the first d ay of 
exposure as is the case for Amdro™ when 
used aga inst P. megaceplzala or S. iflvicta 
(Reimer and Beardsley 1990, Collins el al. 
1992). Clea rl y, the re lative efficacy of 
Arinosu-Korori™ against ci trus ants when 
applied as a broadcast trea tment or in bait 
stations, needs to be dete rmined . 

Hydramethylnon is a slow-acting stom
ach poison w hich ki lls P. megacephala in 

7-10 days (Rei mer and Beardsley 1990) 
and appears to have a similar effect on I. 
rufoll iger gpo spp. and I. pllrp"rells. Al
though 10 g of bait (conta ining less than 
0.1 g of hyd ramethylnon) killed a Im' nest 
of }. p lI rp ll re lls and had a significant but 
short-term impac t on a 2 m2 nest, it had no 
e ffect on a 4 m2 nest. Clearly, the larger an 
ant colony is, the greater the chance that 
some ants w ill no t receive the toxicant or 

receive a sub-letha l a mount because of di
lution d uring trophallaxis. Stud ies on for
agi ng behaviour of l. rufoll iger gpo spp. and 
I. purpureus indica te that d iurna l foraging 
is g rea test d uring spring and a utumn 
Oames, Stevens and O' Malley unpublished 
observa tion) suggesting that bai t removal 
and e fficacy may also be maximal at this 
time. Collins et al. (1992) showed spring 
applica tions of Amdro™ prod uced the 
most rapid e ffects on populations of S. 
iuvicta. 

Hydra me thylnon-based baits have 
proven to be an effec tive and en viron
mentally acceptable s tra tegy fo r control
ling at least three species of ants: S. invicta 
(Collins el af. 1992), P. megacephala (Reimer 
and Beardsley 1990) and L. IlIImile (Knight 
and Rust 1991). The Arinosu-Korori™ bait 
fo rmula tion containing hydrame thymon 
a ppea rs to show the same po tential fo r 
contro lling 1. rufo lliger gp o spp. a nd 1. 
pu rpureus in citrus groves. However, 
larger scale experiments w hich also con
sider fac to rs such as applica tion technique 
and timing a re necessary to determine the 
full potentia l of this product in ci trus ant 
ma nagement. 
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