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Introduction 

Tropical rice fields have a diverse insect fauna, 
which serves as an important food source for 
fishes (Ali and Ahmad 1988; Che Salmah and 
Abu Hassan 2002). Chironomidae have been 
recorded in rice fields throughout the world 
including many countries such as India, Australia, 
and the USA (Martin and Porter 1977; Chaudhuri 
and Chattopadhyay 1990; Stevens 1995; Stevens 
et al. 2002, Stevens and Warren 2003). However, 
in the Malaysian peninsula, very little is known 
about distribution, taxonomy, biology, and 
ecology of Chironomidae in rice fields. 
Nevertheless, some pioneering studies on rice 
field Chironomidae have been conducted in 
several rice fields in Kedah and Selangor states 
(Lim 1990; Rizana 2001; Che Salmah and Abu 
Hassan 2002; Madziatul 2004). 

Knowledge of the Chironomidae fauna in the 
oriental region is comparatively low compared to 
the Holarctic and Afrotropical regions (Ashe 
1990). Among Chironomidae subfamilies, only 
Tanypodinae, Orthocladiinae, Chironominae, and 
Diamesinae are known from the Oriental region 
(Cranston 2004). 

In the southeastern part of Asia very little is 
known about Chironomidae. Cranston (2004) 
documented that the first known Chironomidae 
species from South East Asia was the Javanese 
Tanypus crux (Wiedemann). Karunakaran (1974) 
studied Chironomidae in Singapore and 
contributed more information about 
Chironomidae in this region. He reported many 
species from the subfamily Chironominae such as 
Chironomus apucatus, C. crassiforceps, C. 
costatus, C. stupidus, C. tumidus, C. incertus, 
Polypedilum convexum, P. anticus, and 
Tanytarsus sp, and from the subfamily 
Tanypodinae, Tanypus kraatzi.  

However, the most valuable information comes 
from the study of Ashe (1990). A huge number of 
specimens were obtained during the 1985 Royal 
Entomological Society “Project Wallace” 
expedition to Sulawesi, Indonesia. The output of 
this study was the reporting of around 31 genera 

of Chironomidae from Sulawesi. Five years later, 
Murray (1995) reported Conchapelopia insolens 
as a new species of the subfamily Tanypodinae 
from Sulawesi. Ashe and O’Connor (1995) 
reported a new species of Sublettea from northern 
Sulawesi, Indonesia. Ekrem (2002) investigated 
Tanytarsus from different areas of South and East 
Asia. 

Bishop (1973) recorded three subfamilies, 
Chironominae, Tanypodinae, and Orthocladiinae, 
from the small river Sungai Gombak in 
peninsular Malaysia. In addition, a single species 
of Diamesinae was recorded from high elevation 
(above 3000 m) on Mount Kinabalu in Sabah, 
Malaysia (Cranston 2004). Bishop (1973) pointed 
out that larvae of the Cryptochironomus complex 
were the most conspicuous and showed a 
succession of various types. Siregar et al. (1999) 
studied the distribution of aquatic insects in five 
streams in the Kerian River Basin along the 
Kedah- Perak border. They recorded that the 
Chironomidae was one of the most dominant 
families in all streams. Similarly, Che Salmah et 
al. (1999) recorded that Chironomidae made up 
most of the collection during the sampling of the 
aquatic insects In Kedah River Basin.  

 

Materials and methods  

Chironomidae larvae were collected from the rice 
fields at Bukit Merah Rice Research Station, in 
Permatang Pauh, Seberang Perai, Pulau Pinang. 
The larvae were sampled using a long handle 
aquatic net with 15 X 15 cm frame and 30 cm 
long net of approximately 300µm mesh size 
(Storey and Pinder 1985). The aquatic net was 
dragged for a distance of one meter on the 
sediment floor collecting chironomid larvae in an 
area of 15 X 100 cm. The sediment sample with 
chironomid larvae in it was placed into a plastic 
bag with a waterproof label of date and location 
number. The bag was fastened securely with an 
elastic band and kept in a cool Coleman® chest 
during transportation to the laboratory.  

The sediment sample was washed in a sieve with 
a mesh size of 300 µm, and transferred into a 
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white plastic basin filled with water. The larvae 
were sorted and preserved in 80% EtOH.  
Chironomid larvae were identified using keys of 
Cranston (2004), Morse et al. (1994), Merritt and 
Cummins (1996) and Epler (2001). The 
sclerotized head capsule was very important for 
larval identification. Figure 1 shows the common 
characters of the ventral side of the head capsule 
of a chironomid larva. The chironomid 
identifications were verified by Professor Ole A. 
Sæther, Professor Trond Andersen, Dr. Humberto 
Mendes (University of Bergen, Norway) and 
Professor Xinhua Wang (Nankai University, 
China).   

 

Results 

This study was a preliminary investigation 
comprising morphological diagnosis of the larval 
stage of Chironomidae found in rice fields in 
Permatang Puah, Seberang Perai, Penang, 
Malaysia.  Five species belonging to two 
subfamilies were identified from this rice field. 
Three species of the subfamily Chironominae, 
Chironomus kiiensis Tokunaga, Polypedilum 
trigonus Townes and Tanytarsus formosanus 
Kieffer. Two species of subfamily Tanypodinae 
Clinotanypus sp, and Tanypus punctipennis 
Meigen were also recorded from this rice field.  

 

 
Figure 1. Chironomus kiiensis Tokunaga, 4th instar. 
Photo: Salman A. Alshami. 

 

Chironominae  

Chironomus kiiensis Tokunaga, Figure 1 

Material examined: 41 larvae, the mean body 
length was 13.1 mm (n = 41) Permatang Pauh, 
Seberang Perai, Penang 2004  

Distribution: Japan Hirabayashi et al. (2004), 
Korea Jeong et al. (2004), Malaysia (present 
record). 

Polypedilum trigonus Townes 

Material examined 18 larvae, the mean body 
length was 4.8 mm (n = 18) Permatang Pauh, 
Seberang Perai, Penang 2004.   

Distribution: Tropical water in Borneo 
(Cranston, 2004), Malaysia (present record). 

Tanytarsus formosanus Kieffer  

Material examined: 22 larvae, the mean body 
length was 5.2 mm (n = 22) Permatang Pauh, 
Seberang Perai, Penang 2004 

Distribution: Japan Hirabayashi et al. (2004), 
South and East Asia including Sumatra and 
Thailand Ekrem (2002), Malaysia (present 
record). 

Tanypodinae  

Clinotanypus sp.  Kieffer  

Material examined: 7 larvae, the mean body 
length was 10.6 mm (n = 7), Permatang Pauh, 
Seberang Perai, Penang 2004. 

Distribution: The larvae are predators, 
eurythermic and tolerant to organic pollution 
(Cranston 2004), and recorded from Bangladesh 
and India (Chaudhuri and Chattopadhyay 1990) 
Sumatra Cranston (2004), Malaysia (present 
record). 

Tanypus punctipennis Meigen  

Material examined: 14 larvae, the body length 
mean was 6.3 mm (n = 14) Permatang Pauh, 
Seberang Perai, Penang 2004. 

Distribution: The larvae likely to be present in 
warm shallow pools, especially those with high 
nutrient loading (Cranston 2004), Malaysia 
(present record). 

  

Discussion 

The preliminary investigation presented in this 
paper is based on the morphological diagnosis of 
the larval stage of Chironomidae found in rice 
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fields in Permatang Puah, Seberang Perai, 
Penang, Malaysia.  Five species belonging to two 
subfamilies were identified from this rice field. 
Three species of subfamily Chironominae, 
Chironomus kiiensis Tokunaga, which also has 
been reported from Korean rice paddies (Jeong et 
al. 2004), Polypedilum trigonus Townes, one of 
the common genera in tropical waters including 
those of Borneo (Cranston 2004) and Tanytarsus 
formosanus Kieffer.  Ekrem (2002) emphasized 
that the distribution of Tanytarsus formosanus 
may include many countries including some 
places in Southeast Asia such as Sumatra and 
Thailand. Two species of subfamily Tanypodinae 
Clinotanypus sp, and Tanypus punctipennis 
Meigen 1818 were recorded from this rice field. 
Tanypus punctipennis has been reported from the 
warm shallow pools with high nutrient loadings 
in Sumatra (Cranston (2004). The populations of 
these five species vanished when the field was 
dry.  

The agronomic practices change the physical, 
chemical and biological conditions in the rice 
ecosystem, making them less favourable for 
certain organisms and temporarily more 
favourable for others (Heckman 1979; 
Bambaradeniya and Amerasinghe 2003). Rice 
agroecosystem have a great variety of aquatic 
organisms, well adapted to this temporary and 
highly manipulated ecosystem that is periodically 
disrupted by various agricultural practices 
(Bambaradeniya and Amerasinghe 2003). 
Temporary drying was a major factor that 
reduced the abundance of the recorded species. 

Chironomidae are known as early colonizers in 
paddy fields (Che Salmah and Abu Hassan 2002), 
and appear in the rice field as soon as the water 
sets in. This was also obvious in this study. 
Colonization from micro-refugia such as soil 
cracks or the space among dense rice tillers may 
have contributed to their prompt appearance in 
the fields.  

The presence of submerged terrestrial plants in 
the aquatic environment as in the rice field 
provides a great number of microhabitats for a 
variety of chironomid taxa (Petr 1972). The most 
dominant species was Chironomus kiiensis 
perhaps because of its ability to adapt to the 
different physical and chemical conditions of the 
field. Moreover the genus Chironomus has been 
known to colonize rice fields more rapidly than 
other taxa (Stevens et al. 2006). Petr (1972) stated 
that Chironomus abundance seems to be 
determined by two factors: the presence of fine 
mud particles for construction of tubes, which 

they inhabit, and quiet, non-agitated water. Such 
conditions can be found within the rice field 
ecosystem.  

Chironomidae species are distributed widely in 
Asian rice fields, and further studies on the 
taxonomy of all life stages of chironomids in 
Southeast Asia, in particular in Malaysia, is 
needed in order to get more accurate 
identifications. 
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