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Abstract 

Deformities of non biting midge larvae’s mouthparts are considered as indicators of 

environmental degradation that caused by water pollutants like pesticides, heavy metals, 

organic contaminants etc. The present investigation was aimed to assess the effects of 3 

pesticides, viz. Cartap Hydrochloride, Carbofuran and Fipronil on deformities of chironomid 

larvae of the Rice fields of Village Dhunui; Memari Block-II of Burdwan district in West 

Bengal. The study area is dominated by the species of the genus Chironomus of chironomid 

community. Concurrently six (6) species were considered. The average percentage of 

mouthpart deformities was 14% in all chironomid larvae. Highest degree of malformation 

was noticed in Chironomus circumdatus in which more than 18.90% of all specimens were 

affected. However, further investigative efforts are essential to investigate the actual 

explanation in support of the occurrence of high degree of deformities in chironomid.  

Keywords: Chironomidae, Deformity, Pesticides, Pollution, Rice field 
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1. Introduction  

A good amount of works on Indian chironomids has been carried out on the systematics, 

biology, ecology and to some extent on deformities. Useful keys have also been designed for 

quick and correct identification of various stages of development (Bhattacharya et al. 1999, 

2005, 2006; Chaudhuri and Chattopadhyay 1988, 1990; Chaudhuri and Ghosh 1986; 

Chaudhuri et al. 1992, 2001; Danks 1971; Guha et al. 1982). The rice cultivation in the 

country now a day has been facing acute problem due to rapid population explosion 

and industrialization resulting changes in the ecosystems. Though a large amount of 

pesticides and fertilizer is in use for better production of crop, the rice fields of West Bengal 

were not in the lime light area and almost all the rice fields are polluted for aquatic 

invertebrates due to indiscriminate use of pesticides. Other than river and ponds the largest 

land areas occupied by rice agro-ecosystem in West Bengal and that is the main site for 

growth of chironomid population, because most of the time that system are wet in nature. 

Al-Saffar (2008) found that the distorted pecten epipharyngis was the probable outcome of 

the contamination of either DDT or heavy metals (Cu and Pb). 

Warwick (1985), opined that the decisive index of severity of Chironomus larvael 

malformation are based on antennal deformities (ISAD) while the toxic score index (TSI) 

anticipated by Lenat (1993) is due to the mentum malformation. 

Al-Shami et al. (2010) demonstrated that the high level of mentum deformity in Chironomus. 

ranging from 20- 30% whereas deformity percentage of mandible is nearly 3-4%. The 

incidence of deformities for the population of clean environments in periods under the 

anthropogenic and enormous industrial activities has been approximated at a range of 0% to 

0.8% (Warwick 1980; Wiederholm 1984) whereas deformation of the midges surviving in 

unpolluted environments or in water bodies with minimum toxicant load was estimated to be 

around 8% (Bird 1994; Madden et al. 1992; Veroli et al. 2012; Warwick 1985; Wiederholm 

1984). However, deformity has been found with a high value in maximal contaminated sites 

comprising at a range of 33% to 57% (Veroli et al. 2010). 

Deformities can be expressed as disappearance of original morphological features (Warwick 

1988). Effects created by mechanical wear, rupture or abrasion are the frequently 

occurring phenomena of the mouthparts under a stressful condition mediated by solid 

substrate surfaces, mineral particles and sclerotized organic materials (Janssens de Bisthoven 

et al. 1992; Vermeulen 1995). 

Morphological deformities in larval head capsules of the polluted environments advocate an 

association between pollution and deformities (Janssens de Bisthoven et al. 1998; Servia et al. 

2000; Vermeulen 1995). In this manuscript we would intend to investigate the changes of the 

mouth part of the Chironomidaes larva after organic pesticides exposure.  

2. Materials and Methods 

2.1 Study Area  

The study area was located in the village Dhunui; Memari Block-II of Burdwan district, West 
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Bengal, India. The district Burdwan is sited on the west bank of Hooghly River, away from 

60 km north of Kolkata. This district is an entirely flat land with an approximate maximum 

elevation of 200 meters. The study area (23º21'N and 88º12'E) is located in Memari II Block 

of Burdwan Sadar South sub-division of Burdwan district. Memari is predominantly an 

agricultural area and except rice mills there was no industry in this area. The cultivation of 

rice in this area occurred during two seasons of the year; January to March comprising the 

Boro season while July to September is the Aman season. Field sampling Monthly samples of 

immature Chironomidae were randomly collected from 2012 to 2014. Adult chironomids 

around the sampling sites were collected by using a sweep net. Using scrapers and scoop 

sampler larvae were obtained from muddy soil of the rice fields (Chaudhuri and 

Chattopadhyay, 1990). Each sample was transferred to a polymer bucket and followed by 

washing with water and passed through a sieve (300 µm pore). The residue on the 

sieve including immature chironomids was shifted to a white enamel tray. 

On several occasions, chironomid egg masses adhering to twigs at the sampling sites were 

collected from water surface by using a small brush. On each sampling occasion, 

field-collected immature chironomids were carried to the laboratory for sorting in containers 

filled with aerated water following the method of Pinder (1983). 

2.2 Collection of Physico-Chemical Data  

The physico-chemical parameters were measured at each sampling site during 2012 and 2014 

as described in Bhattacharya et al. (2006) and Chaudhuri and Chattopadhyay 

(1990). Parameters, such as pH, temperatures, dissolved oxygen (DO) and biochemical 

oxygen demand (BOD) were documented at the sampling area with the portable pH meter 

(pH-ep, HI- 98107, HANNA), hand-held thermometer and digital DO meter 

(LT-Lutron-DO-5509) respectively. BOD was calculated following standard 

protocol described by APHA, 1998.  

2.3 Sorting and Preservation of Live Specimens  

Adult midges collected from insect net were directly transferred into 70% alcohol in vials 

labeled individually for the preservation and transportation to the laboratory for 

microscopical examination. Intact egg masses of midges were transported in living condition 

in the properly labelled plastic containers. Small amount of water of particular site was added 

to the container and provide aeration through automatic air pump. Larvae and pupae were 

sorted out from soil sample following the techniques of Dickman et al (1992) and the sorted 

larvae were categorized into two groups, 1st group of 70-75% collected larvae 

were directly potted in 70% alcohol and shifted to the laboratory for microscopical 

observation whereas the rest 25-30% larvae were transported alive to the laboratory with 

sediment and water of collecting sites for laboratory experiment. 

2.4 Laboratory Rearing  

For laboratory rearing of field-collected larvae, 30-40 petri dishes (8-12 cm in diameter) 

enclosed with long tube-like transparent plastic with a mesh lid at the top (20-25 cm tall and 

8-12 cm in diameter) were used. These petri dishes were utilized as containers for rearing of 
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4-5 third or fourth instar chironomid larvae to obtain various life stages. Prior to laboratory 

rearing, the larvae were allowed to acclimatize for 24 hours in the laboratory.  

2.5 Preservation  

Chironomid immature stages and adults were collected from the field as well as from the 

laboratory experimental units were preserved and stored in 70–90% ethyl alcohol. Kahle’s 

solution was used to preserve natural colour for both immature and adult specimens. 

2.6 Mounting and Slides Preparation  

The phenol-balsam technique as expressed by Wirth and Marston (1968) was chiefly 

employed for preparation of microslides of larvae, pupae, and adults. Similarly, larval and 

pupal exuviae were also mounted on microslides in phenol-balsam. 

The head capsules were positioned ventrodorsally on the slide, whereas the body was 

adjusted horizontally with its dorsal side up. The microslide-mounts of all specimens 

were placed on a hot plate (35 – 45°C) for drying. 

2.7 Measurements and Photographs 

Different larval and adult parts were measured under a compound microscope equipped with 

a micrometer. All measurements were taken in millimeters (mm) with the mean value written 

before parentheses while those within parentheses indicate minimum and maximum followed 

by ‘n’ being the number of specimen considered. Various larvael parts’ deformities were 

photographed and analyzed by employing Trinocular Microscope Leica-DM200. For 

Scanning Electron Microscope (SEM) study of chironomid, specimens were prepared 

following Bozzola and De Russel (1999) as described in Kownacki et al. (2015). Images were 

captured in Hitachi-S530 at University Science Instrumentation Centre (USIC) at 

the University of Burdwan. 

3. Results 

3.1 Physico-Chemical Parameters  

Physico-chemical variables taken during 2012-2014 are presented in (Table 1). Relative 

humidity ranges from 95% (September, 2012) to 30% (February, 2014) while highest air 

temperature observed 34°C (July, 2013) and the lowest 10°C (January, 2013). Similarly the 

water temperature varied from 28°C (July, 2013) to 15°C (January, 2014). The water pH 

ranged from 6.9 to 7.6, while the soil pH varied from 5.2 to 6.4. The Dissolved Oxygen (DO) 

was highest in April, 2012 (8.3 mg/l) compared to the lowest in July, 2012 (4.3 mg/l).  

3.2 Percentage of Occurrence of Larval Deformities  

Morphological deformities were studied in 6 taxa of chironomid larvae of rice agro- 

ecosystems. Out of the total deformity the highest percentage of deformities (14.37%) was 

found in Boro season of 2014, whereas 9.9% in Aman season of 2012 appears to be the least 

(Fig.1). Larvae collected from the field treated with different pesticides showed that the level 

of deformity was almost similar (16.5%, 17.2% and 17.3%) (Fig. 2). Five taxa of chironomid 
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larvae (C. circumdatus, C. javanus, C. samoensis, K. barbatitarsis and K. calligaster were 

examined (n= 1766) for deformity in Aman season of 2012 and observed only 9.9% are 

deformed larvae (Fig. 1). The occurrence of deformity in C. circumdatus was 14.43%, C. 

javanus was 6.67%, C. samoensis was 8.89%, K. barbatitarsis was 8.50% and K. calligaster 

was 9.09%. In Boro season of 2013, only 4 taxa (C. circumdatus, C. striatipennis, K. 

barbatitarsis and K. calligaster) of chironomid larvae (n= 1585) were examined for 

deformity and observed only 12.7% deformed larvae (Fig 1). The occurrence of deformities 

was observed in C. circumdatus (21.33%), C. striatipennis (8.29%), K. barbatitarsis (6.23%) 

and K. calligaster (9.63%). Deformation in the larval body parts were examined (n= 1211) in 

5 taxa (C. circumdatus, C. javanus, C. samoensis, K. barbatitarsis and K. calligaster) in 

Aman season of 2013 and observed 13% deformed larvae (Fig. 1). The occurrence of 

deformity in C. circumdatus was 21.86%, C. javanus was 8%, C. samoensis was 9.89%, K. 

barbatitarsis was 8.39% and K. calligaster was 7.58%. Four taxa of chironomid larvae (C. 

circumdatus, C. javanus, C. striatipennis and K. Barbatitarsis) were examined (n= 1677) for 

deformity in Boro season of 2014 and observed 14.37% are deformed larvae (Fig. 1). Out 

them C. circumdatus was 18.15%, C. javanus was 15.73%, C. striatipennis was 11.11% and 

K. Barbatitarsis was 12.14%. Seasonal variation of deformities in response to different 

pesticides revealed that all the 3 pesticides had shown least effect in Aman season of 2012. 

Deformities in the field treated with Cartap Hydrochloride and Carbofuran were highest in 

Boro season of 2014 while that of Fipronil was more or less similar in Boro season of 2013, 

Aman season of 2013 and Boro season of 2014. 

3.3 Morphological Deformities in the Larvae  

Morphological deformities of the chironomid larvae were found to vary from species to 

species depending on the different sensory structures. Generally head capsules and 

mouthparts were highly affected rather than other parts showing high rate of deformities in 

mentum, antenna, mandibles and pecten epipharyngis. But the types of severity of 

deformities of all the structures were not always same even in the same species as evident in 

the photographs obtained in scanning electron microscope (Fig.3). During the investigation of 

four seasons, significant differences were observed in severity in three different sites of rice 

agro-ecosystem. Identification of larvae up to species level was not possible, types of 

deformity had been categorized up to generic level following indexing scheme of Warwick 

(1985). The occurrence of deformity in 6 taxa in 4 seasons showed that the highest 

percentage of deformity found in Chironomus circumdatus. Thus the types and severity of 

deformities had been calibrated in Chironomus circumdatus.  

4. Discussion  

The basic interest of pollution is envisaged on its effect on living beings; hence assessment of 

pollution by using biological organisms appears troublesome. Traditional assessment of 

pollution had been chemically oriented but the biological aspects of the problem remained ill 

attended simply due to descriptive features and lack of numerical data. Ecosystem under 

stress displays a set of warning signs of suffering and 

those were correlated with variations of primary yield, species diversity and incidence of 
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deformities. Although the earliest warning of environmental denotation provided potentiality 

in the organism level, it seemed doubtful to achieve all the biological phenomena with single 

measurement (Johnson et al. 1993). Physico- chemical factors, contamination of water and 

soil play a key role in influencing the allocation of species. According to Ali et al. (2002), a 

direct correlation exists between different physical and chemical factors influencing 

the sediment and the water of lake. The field shows broad ranges in 

physico-chemical parameters such as, temperature, pH, dissolved oxygen and BOD due to its 

shallow nature and inputs of nutrients (Lim 1990). The parameters have been found to vary 

though out the work. 

Che Salmah et al. (1998) explored that the water temperature of a rain fed rice field is within 

a range of 26.4- 39.7 ºC. The amount of dissolved oxygen of the rice paddies increases in 

response to photosynthesis and presence of algal populations. In the present investigation, the 

dissolved oxygen is moderately low in July (4.3-5.7 mg/l) compared to August (7.5-8.3 mg/l). 

Che Salmah et al. (1998) have documented that dissolved oxygen levels in rain fed rice field 

vary considerably between 1.65-5.68 mg/l. However, Lim et al. (1984) have found very high 

dissolved oxygen in Malaysian rice field with a mean value of 8.6 mg/l. Likewise, Fores 

(1992) has noticed a broad range of dissolved oxygen from 2.83 to 11.1 mg/l in the 

Netherlands rice field. 

Usually, the pH range in paddy fields fluctuates following rice phases at the time of 

cultivation (Fores 1992). In the present investigation, the mean pH was noted to show slightly 

acidic. But slightly acidic pH has been noticed in rice fields of Malaysia (Lim et al. 1984, 

Che Salmah et al. 1998). The acidity of the soil of the rice field is the dual effect of 

application of herbicides and rice stalks of previous season that remains in the decomposed 

form (Ali and Ahmad 1988). 

Alternating changes in chemical and physical characteristics of the rice field water may be 

the consequence of rice fields like other aquatic ecosystem, the nutrient rotation and 

ecological interaction between the aquatic communities. Moreover, the agriculture practices 

in the rice field such as ploughing, harvesting and application of chemicals; appear to have an 

important role in physical and chemical alteration of the quality of the field water. 

Deformities in four structures viz, mentum and antenna, were studied in generic and species 

levels in some cases. 

A direct association exists between deformities of head capsules of the worms suffered due to 

pesticide polluted sediment (Arambourou et al. 2013; Bhattacharyay et al. 2005, 2006; 

Janssens de Bisthoven et al. 1992; Warwick 1985, 1990; Warwick and Tisdale 1988; 

Wiederholm 1984). 

According to Warwick (1990), deformities occured in the species Cryptotendipes sp. and K. 

calligaster. Whereas Al-Shami et al. (2010) has shown high prevalence of deformity in 

Chironomus sp. Larvae in Malaysia. 

Deformities were evident in Chironomus riparius (Servia et al. 2004a, b), C. plumosus 

(Amiryan 2010, Veroli et al. 2012), C. riparius (Arambourou et al. 2012) and C. sancticaroli 
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(Rebechi and Navarro- Silva 2012). In this study various types of deformities were analyses 

in C. circumdatus, and K. calligaster larvae. Head capsules of C. circumdatus has been found 

to be affected undergo severely and are proved as tolerant and well adjusted dominant species 

among all other chironomid taxa. Janssens de Bisthoven and Gerhardt (2003) recommended 

that exploration of morphological deformities in individual organisms may prove helpful in 

deciding the biological effects of contaminants in aquatic ecosystems even though there is a 

paucity of information regarding the responsiveness of individual organisms against 

contaminants. It is postulated that different deformities may be allied with specific chemicals 

(Warwick and Tisdale 1988) or amalgamation of different chemicals (Veroli et al. 

2010). Dickman et al. (1992) has found direct correlation between percentage of deformity 

and concentration of Pb of sediment. Janssens de Bisthoven et al. (1992) indicated correlation 

between deformity of chironomid larvae and heavy metals. Because of the increased levels of 

metal, coal tar, urban or agricultural runoff, and pesticides; degrees of deformities are also 

increased (Madden et al. 1992). It is well known that heavy metal pollution is a major 

detrimental factor behind larval deformities in the chironomid midges (Al-Shami et al. 2010, 

2011a; Bhattacharyay et al. 2005; Martinez et al. 2004). 

In agreement with Vermeulen (1995), this investigation has observed that Chironomus sp. 

Midge larval mentum is highly vulnerable to deformation; hence, these deformations are 

potentially essential indicators of growing water and sediment-bound 

contaminants (Janssens de Bisthoven and Gerhardt 2003). Biomonitoring of aquatic 

ecosystems with the application of living organisms has numerous advantages over 

traditional water quality chemical analyses. Freshwater organisms survive incessantly in 

the aquatic environment and respond to all environmental detrimental factors in combination 

with pollutants synergistically (Morse et al. 2007). 

Hamilton and Sæther (1971) recommended that morphological deformities in individual 

aquatic organisms may be employed as a useful tool to judge the biological effects of 

contaminants in aquatic ecosystems, although a lacuna of knowledge is there regarding the 

interaction of contaminants and individual aquatic organisms. 

The deformities of head capsule of Chironomus sp. larvae as observed in this study after 

comparison with those of Warwick and Tisdale (1988), and Bird (1994) showed widespread 

anomaly in the mentum and antenna of Chironomus sp. larvae in all experimental sites. 

The occurrence of larval deformities in chironomids seems to be the upshot of general stress 

response against an extensive range of environmental contaminants (Bird 1997; Vermeulen 

1995). Therefore, incidences of deformities at a particular site point out the overload of 

contaminants at that site. As stated in different literature the numerous substances alone or in 

combination may raise morphological deformation specifically in pesticides, but no specific 

substance has yet to be identified as limiting factor (Wiederholm 1984). According to Bird 

(1994) deformities of this extent are much higher (30%) in a polluted river in Canada. 

Dermott (1991) documented that there is no discrete evidence that could resolve which of 

the different industrial and agricultural chemicals encourage deformation in the chironomid 

larvae. However, Warwick (1985) and Warwick and Tisdale (1988) have put 
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forward the relationship between contaminated sediments and deformities in Chironomus spp. 

larvae. Suffering of deformities in the larvae of Chironomus spp. and the severity of their 

response are linked to extensive uses of radioactive materials, heavy metals, and pesticides 

(Warwick 1985, Warwick and Tisdale 1988). 

Al-Shami et al. (2011a) recorded deformity percentage amounting 33.71% in the larvae of 

Chironomus spp. 

Dickman et al. (1992) reported amplification in the occurrence of deformities is linked with 

high levels of metal, coal tar, urban or agricultural run-off, and pesticides. Madden et al. 

(1992) pointed out a significant association between the deformities of antennal and mouth 

parts in larval chironomids and the concentrations of DDT and the herbicide, 

Dacthal. Mouthpart is frequently applied to screen the quality of sediments in freshwater 

environments. Deformities in the mentum, antenna and mandible show the signs of high, 

medium, and low levels of contamination. The total deformities are closely correlated with 

deformities of mentum but are not too significant in other parts of head capsule (Al-Shami et 

al. 2010). Severity indices are also variable. 

Various types of deformities exist among chironomids, and specific contaminants could be 

the contributing agent for some forms of deformities (Hamilton and Sæther 1971). Vermeulen 

(1995) has shown that the gap between teeth of mentum seem to be different in response to 

different pollutants. It is also reported that heavy metals are more toxic agent for this 

deformity than that of domestic sewage or agricultural runoff (Koehn and Frank 1980). The 

occurrences of mouthparts deformities are used in biomonitoring processes in polluted 

aquatic ecosystem (Amiryan 2010; Al-Shami et al. 2011a, 2011b; Morais et al. 2010). 

Deformities in antennae, mentum, mandibles and pectin epipharyngis were documented in 

Procladius, Chironomus and Cryptochironomus (Warwick 1991), and were considered as 

indicators of pesticide and organic pollution (Nazarova et al. 2004). Abnormalities occured at 

different extents especially in the mentum as a result of exposure of the larvae to heavy 

metals, agricultural pesticides and fertilizers, and industrial effluents (McDonald and Taylor 

2006). 

These deformities are similar to those observed in other chironomid cultures (Bird et al. 1995) 

and in several field studies (Dickman and Rygiel 1996; Janssens de Bisthoven et al. 2001; 

Warwick and Tisdale 1988; Warwick 1990). No difference has been found in the number of 

deformities in the pesticides treatments in the laboratory. The occurrence of head capsule 

deformities in Chironomus larvae expressed in this study appears inadequate and therefore 

further experiments may pinpoint exact role of pesticide causing deformity in chironomid 

larvae. 
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Table 1. Physico-chemical characteristics of sampling sites during 2012 (Aman) to 2014 

(Boro) 

 

 

 

Year Month Week Relative Humidity (%)   Air Temp (°C)   Rainfall (cm) Water Temp (°C) Water pH Soil pH Water DO (mg/l) 

Season     Max Min Max Min           

2012 July 1 89.85 74.42 33.25 26 4.82 27.5 7.1 6.1 4.3 

AMAN   2 92.42 73.35 32.81 25.8 28.72 28.01 7.5 5.7 7.5 

    3 91.42 72.14 31.42 25.38 10.92 27 7.4 5.9 6.34 

    4 92.57 78.28 32.12 25.97 20.86 27.7 7.4 6.3 8 

  Aug 1 92.16 74.16 31.77 25.5 6.81 26 7.1 6.1 7.5 

    2 94.14 82.57 31.32 25.58 17.6 26.6 7.2 6.2 7.7 

    3 95.28 76 32.14 25.64 18.08 27.2 7.1 6.4 8.3 

    4 95.28 76.57 31.91 25.57 4.78 26.8 7.3 6.1 6.02 

  Sept 1 95.33 70 32.31 25.83 5.36 27 7.4 5.7 6.45 

    2 92 69 32 25 4.65 26 7.3 5.9 7 

                        

2013 Jan 3 92 49 23 9.7 0.16 15.2 7.1 5.2 5.1 

BORO   4 91 49 24 9.7 0 15.4 7.4 5.4 6 

  Feb 1 92 42 24 12.9 0 16 7.6 5.6 6.45 

    2 93 41 26.9 12.9 0.8 16.5 7.3 6 7 

    3 93 43 27 13 0 16.8 7.3 5.9 7.09 

    4 92 40 27 12 0 17.3 7.1 6.2 6.4 

  March 1 93 40 34 13 0 17 6.9 6.1 5.9 

    2 93.5 39 33.8 16.9 0.06 17.4 7.2 6 5.7 

    3 92 41 34 15 0 17.8 7.3 6.2 6 

    4 91 42 34 16 0 18.5 7.1 6.1 6.5 

                        

2013 July 1 91.85 63.57 33.21 26.34 0.17 28.1 6.9 5.6 5.7 

AMAN   2 90.42 60.35 34.17 26.12 1.97 27.2 7.1 5.6 6.2 

    3 91.28 61.42 33.92 26 0.45 26.9 7.2 5.8 7.32 

    4 89.57 77.85 31.8 25.72 10.22 27.5 7.1 5.7 7.1 

  Aug 1 83.85 72.42 31.85 25.42 7.62 27 7.3 6 7.29 

    2 84.85 78.14 31.25 25.7 13.92 26.5 7.5 6.3 7.45 

    3 92.5 79.66 32.68 25.57 9.51 27.4 7.2 6.2 6.7 

    4 93.5 78 30.22 24.44 17.08 27.9 7.3 6.3 7.2 

  Sept 1 91.57 73 32.04 25.41 21.51 27.7 7.6 6.1 7.25 

    2 92.57 69.85 33.32 25 16.57 26.9 7.4 6.2 7.4 

                        

2014 Jan 3 88.1 42.16 23.86 11.63 0 16 7.4 5.6 7.19 

BORO   4 88.14 37.14 24.84 11.07 0 15 7.1 5.9 6.9 

  Feb 1 87.71 29.85 27.02 11.41 0 16.4 7 6 6.5 

    2 87.42 29.64 27.75 14.7 0 16.9 7.2 5.8 7 

    3 85.28 47.42 23.68 13.8 6.85 16.5 7.1 6 7.3 

    4 86.85 38.85 27.58 17.4 0.74 17.8 7.5 6.2 7.1 

  March 1 84 38.71 25.85 16.58 0.37 18 7.1 6.1 6.9 

    2 85.57 30.85 30.96 18.1 0 18.8 7.2 6.4 6.35 

    3 83.14 33.45 28.85 19.41 0 19 7.1 6.2 6.08 

    4 87.71 35.28 30.77 21.67 6.08 19.2 7.4 6 5.67 
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