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Abstract

Ten species of ants associating with hibiscus mealybug, Maconellicoccus hirsutus (Green), in Pingtung, Taiwan were observed.
From those attending ants, Pheidole megacephala (Fabricius) and Tapinoma melanocephalum (Fabricius) are frequently detected
in 19 townships. Thus, the associations between P. megacephala, the most common ants on hibiscus (Hibisicus rosa-sinensis Linn.),
and hibiscus mealybug were studied in the laboratory. On average, after 28 days only 2.8 out of 10 mealybugs are left coexisting
with ants on hibiscus in a 17x10x9 cm3 cage. This result shows that ants prey on M. hirsutus in case they need protein and fat and
there is no additional food supply. By adding 50 spider mites (Tetranychus sp.) into the cage, the amount of mealybugs fed upon by
ants dropped significantly in comparison to when there were no mites added (t0.05,18=1.94, p < 0.05). In place of mealybugs,
spider mites can serve as an alternative protein source for ants. This can also be proven by the 6-fold of decrease in the number of
mites coexisting with ants after 21 days. Predatory and/or parasitic natural enemies were found in 67% of 22 nests constructed by
P. megacephala at the stem base of hibiscus. Generally speaking, only female adults and eggs of M. hirsutus could be found inside
those nests. The comparison of the preference of P. megacephala for egg, nymph and adult of M. hirsutus indicated that ants do
not consume adults and have a significant preference for eggs over nymphs (t0.05,20 = 3.01, p = 0.002). Because the tests also
showed that ants did not influence the egg production of female adults, we presume that the eggs and the adults of M. hirsutus
found in the nest are the protein and honeydew, respectively, resources of the ants. The observation of the protective behavior of P.
megacephala against the attack of Cryptolaemus montrouzieri Mulsant on mealybug showed that all C. montrouzieri introduced
were killed and removed in 132.5 min. The mealybugs that associated with ants are indeed protected from attack by their predatory
natural enemies, although mealybugs and ants do not have an intimate association.
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Fig. 1. Occurrence of Maconellicoccus hirsutus and its natural enemies in the nest built by Pheidole megacephala on
Hibiscus rosa-sinensis. A: Percentage and number (in parentheses) of nests with various stages of
Maconellicoccus hirsutus. B: Percentage and number of nests with various natural enemies.
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Fig. 2. Feeding preference of Pheidole megacephala to different stages of Maconellicoccus hirsutus.
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Fig. 3. Comparison of egg production of Maconellicoccus hirsutus with or without the presence of Pheidole
megacephala.
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Table 1. Degree of leaves yellowing and withered of Hibiscus rosa-sinensis with and without spider mites and ants

present
Degree of damage of Hibiscus rosa-sinensis* with
Ants absent and Ants absent and Ants present and
without spider mites with spider mites with spider mites
Mean grade 0.445 2.578 2.845
SD + 0.688 + 1.897 + 1.327

* The yellowed and withered leaves were divided into six grades: 0 = 100% green, 1 = 75% green, 2 = 50%
green, 3 = 25% green, 4 = yellowed but not dropped yet, 5 = browned and dropped.
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Table 2. Wilcoxon two sample test for the comparison of degree of damage of Hibiscus rosa-sinensis with ants and/or
spider mites
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Fig. 4. Influence of Pheidole megacephala on the population of spider mites on Hibiscus rosa-sinensis after 10 days
with adding 10 spider mites/cage initially.
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Fig. 5. Influence of Pheidole megacephala on the population of Maconellicoccus hirsutus on Hibiscus rosa-sinensis

with adding 10 mealybugs/cage initially.

BAVEE R )
QF[?E[[;J@ 2% _ﬁimﬁg‘ﬂjﬂj 30 gﬁiﬁﬁ 21 <~

236 HERaS LB

10 = ! ﬁfSlnE'EEéL

Ll

0 T RERIPY T RN B AT ST IR 3.1 W 2.7
E o WREEE A B ((0515 = 0.23; p > 0.05) »



100
90
80
70
60
50
40
30
20
10

Mean of PHM and spider mites / cage

O PHM with ant present
O PHM with ant absent

@ spider mite with ant present

B spider mite with ant absent

Al

Time (Day)

BA SMNFHE(10 E)EHNBEHEARRE0 B)HF TIA 30 EEEHE = BN RBRERER &1L -
Fig. 6. Population change of Maconellicoccus hirsutus (PHM) and spider mites after adding 30 spider mites in each
cage with 10 PHM existence initially and with or without the presence of 20 Pheidole megacephala.
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Fig. 7. Population change of Maconellicoccus hirsutus (PHM) and spider mites after adding 50 spider mites in each
cage with 10 PHM existence initially and with or without the presence of 20 Pheidole megacephala.
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Fig. 8. Influence of Pheidole megacephala on the population of Maconellicoccus hirsutus (PHM) with none, 30 or 50

spider mites added.
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Table 3. Observation for the responses of Pheidole megacephala when provided Cryptolaemus montrouzieri to prey

on Maconellicoccus hirsutus

Behavior of ants in response to predators (n = 10)

Responding time of ants (min.)

Time to discover the predator

Time to remove outer covering of ladybug
No. of ants removing the cover of ladybug
Time needed to kill ladybug

Mortality of ladybug

6.2 £ 6.3 (min = 1; max = 21)

8.7 + 6 (min = 2; max = 22)

3.9 + 1.1 (min = 3; max = 6)

132.5 (min = 55; max = 545)
100%

= AEARFRBEHZRABHRECFTE

Table 4. Number of Maconellicoccus hirsutus (PHM) fed by Cryptolaemus montrouzieri with or without ants present

Treatment

No. PHM fed by ladybug in 6 hrs (Mean + SD)

£ 0.05,10) Value

Ants absent

Ants present

33.9 (+ 13.5)
0.8 (£ 0.8)

7.72 (p < 0.0001)
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The association of pink hibiscus mealybug, Maconellicoccus
hirsutus (Green) with bigheaded ant, Pheidole megacephala
(Fabricius) on hibiscus

Yi-Chun Lai, Niann-Tai Chang* Department of Plant Protection, National Pingtung University of Science and Technology,
No .1, Hseah-Fu Rd., Neipu, Pingtung 912, Taiwan

ABSTRACT

Ten species of ants associating with hibiscus mealybug, Maconellicoccus
hirsutus (Green), in Pingtung, Taiwan were observed. From those attending
ants, Pheidole megacephala (Fabricius) and Tapinoma melanocephalum
(Fabricius) are frequently detected in 19 townships. Thus, the associations
between P. megacephala, the most common ants on hibiscus (Hibisicus
rosa-sinensis Linn.), and hibiscus mealybug were studied in the laboratory.
On average, after 28 days only 2.8 out of 10 mealybugs are left coexisting
with ants on hibiscus in a 17x10x9 cm?® cage. This result shows that ants
prey on M. hirsutus in case they need protein and fat and there is no
additional food supply. By adding 50 spider mites (Tetranychus sp.) into the
cage, the amount of mealybugs fed upon by ants dropped significantly in
comparison to when there were no mites added (¢,5,5=1.94, p < 0.05). In place
of mealybugs, spider mites can serve as an alternative protein source for
ants. This can also be proven by the 6-fold of decrease in the number of mites
coexisting with ants after 21 days. Predatory and/or parasitic natural
enemies were found in 67% of 22 nests constructed by P. megacephala at the
stem base of hibiscus. Generally speaking, only female adults and eggs of M.
hirsutus could be found inside those nests. The comparison of the preference
of P. megacephala for egg, nymph and adult of M. hirsutus indicated that ants
do not consume adults and have a significant preference for eggs over
nymphs (¢g52 = 3.01, p = 0.002). Because the tests also showed that ants did
not influence the egg production of female adults, we presume that the eggs
and the adults of M. hirsutus found in the nest are the protein and
honeydew, respectively, resources of the ants. The observation of the
protective behavior of P. megacephala against the attack of Cryptolaemus
montrouzieri Mulsant on mealybug showed that all C. montrouzieri
introduced were killed and removed in 132.5 min. The mealybugs that
associated with ants are indeed protected from attack by their predatory
natural enemies, although mealybugs and ants do not have an intimate
association.

Key words: associations, Maconellicoccus hirsutus, Pheidole megacephala,
Hibiscus rosa-sinensis
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