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Fig. 1. The fluctuation of Maconellicoccus hirsutus eggs, nymphs and adults occurring on Hibiscus rosa-sinensis with 

corresponding temperature and precipitation. 
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Fig. 2. Ant nest built at the stem base of Hibiscus rosa-sinensis. 
 

 
Fig. 3. By scraping off the soil, Maconellicoccus hirsutus population (in white color) can be found inside the ant nest. 
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Fig. 4. The occurrence of eggs of Maconellicoccus hirsutus on Hibiscus rosa-sinensis branches with or without the 

presence of an ant nest. 
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Fig. 5. The occurrence of nymphs of Maconellicoccus hirsutus on Hibiscus rosa-sinensis branches with or without the

presence of an ant nest. 
 

 
Fig. 6. The occurrence of adults of Maconellicoccus hirsutus on Hibiscus rosa-sinensis branches with or without the

presence of an ant nest. 
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Table 1. Comparison of the occurrence of Maconellicoccus hirsutus and its natural enemies on Hibiscus 

rosa-sinensis branches with or without ant’s nest 

Ant nest present Ant nest absent 
 Sampling size Mean ± SD  Sampling size Mean ± SD 

t p 

Egg 53 5.259 ± 8.522 53 0.259 ± 0.039 1.709 0.090 
Nymph 53 6.822 ± 1.731  53 1.639 ± 0.381 3.566 0.001 
Adult 53 0.137 ± 0.177  53 0.013 ± 0.002 2.135 0.035 
Predator 53 0.044 ± 0.006  53 0.013 ± 0.001 2.577 0.011 
Parasitoid 53 0.151 ± 0.003  53 0.031 ± 0.001 2.224 0.027 
Parasitism(%)* 53 20.5 ± 0.236 53 11.9 ± 0.139 1.026 0.153 
*Parasitism(%) = (Parasitoid / ( Nymph + Adult ))*100 
 
 

 
Table 2. Correlation between the abundance of Maconellicoccus hirsutus and both climatic and biological factors in 

2001 and 2002 

 2001  2002 
 r* p*  r* p* 

Monthly climatic factors      
Rainfall amounts (mm) 0.587  0.086   0.837  0.001  
Sunlight hours/day (h) 0.216  0.554   0.205  0.523  

Raining days 0.601  0.078   0.706  0.010  
Relative humidity (%) 0.576  0.093   0.359  0.252  

Mean temp. (oC) 0.269  0.460   0.599  0.040  
Mean maximal temp. (oC) 0.284  0.434   0.543  0.068  
Mean minimal temp. (oC) 0.325  0.368   0.622  0.031  

Biofactors      
Ladybug 0.288 0.427  0.264 0.407 
Parasitoid 0.697 0.033  0.425 0.168 

* r and p represent correlation coefficient and its significance, respectively, and boldfaces indicate significant 
correlation at p < 0.05 between specific factor and the abundance of Maconellicoccus hirsutus. 
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Fig. 7. The predacious ladybugs on Hibiscus rosa-sinensis branches with or without the presence of an ant nest. 
 

 
Fig. 8. The parasitoids on Hibiscus rosa-sinensis branches with or without the presence of an ant nest. 
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Fig. 9. Occurrence of Maconellicoccus hirsutus, predatious ladybug and parasitoid on Hibiscus rosa-sinensis. 
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ABSTRACT 

The occurrence and population dynamics of hibiscus mealybug, 
Maconellicoccus hirsutus (Green), on Hibisicus rosa-sinensis branches were 
surveyed in Pingtung, Taiwan, from March 2001 to March 2003. The 
population peaks of an average 6.23/8cm branch, were found in the high 
temperature period of June to November. The population dropped off 
following the high precipitation during this period. Temperature, natural 
enemies and attending ants were also found to be significantly related to the 
population dynamics of hibiscus mealybug in the area. It was interesting to 
note that the mean number of nymphs (6.82/branch) and adults (0.14/branch) 
on hibiscus with nests built by ants were all significantly higher than those 
on branches without ant nest (1.64/branch and 0.01/branch, respectively). 
Obviously, the occurrence of hibiscus mealybug is dramatically influenced by 
their association with the ants. The number of predators (Cryptolaenus 
montrouziei, Scymnus spp., etc.) and parasitoids (including six species of 
Encyrtidae) on hibiscus branches with ant nest were also observed to be 
significantly higher than those on hibiscus without ant nests. Except for 
Polyrhachis dives Fr. Smith, all ant species associated with M. hirsutus in the 
Pingtung area including Anoplolepis longipes (Jerdon), Pheidole megacephala 
(Fabricius), Polyrhachis dives, Solenopsis geminata (Fabricius), and Tapinoma 
melanocephalum (Fabricius) are able to construct their nests using soil on 
the stem base of a plant to protect the hibiscus mealybug and consequently 
influence the occurrence of the mealybug as well as its natural enemies. 
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