


STUDIES ON THE METACERCARIAE (DIGENEA) INFECTING DRAGONFLY NYMPHS OF THE FAMILIES GOMPHIDAE &  LIBELLULIDAE FROM MALAMPUZHA, PALAKKAD           

Abstract

          In a study conducted in the freshwater bodies of Malampuzha, located in the Palakkad district of Kerala, between June and August 2023, researchers discovered three species of metacercariae from dragonfly nymphs. The identified dragonfly nymph belongs to  Gomphidae family and Orthetrum  genus and Libellulidae family and  Brachydiplax genus. The three metacercariae discovered and described morphometrically in details. Two metacercaria were already identified: Ganeo tigrinus (Mehra and Negi, 1928), Pleurogenoides malampuzhensis (Brinesh and Janardanan, 2013), while a new Metacercaria described during this investigation is distinct from others in having greenish contents in its caecae so  it is recorded here as Metacercaria sp. I Malampuzha.  The discovery of Metacercaria sp. I Malampuzha adds to the biodiversity of the region and highlights the importance of studying larval stages of aquatic insects as potential hosts for parasitic organisms. The ecological data of prevalence and intensity of metacercariae in the different host was analyzed and  discussed.  
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Introductions

Many invertebrate larvae act as the  potential  intermediate hosts of trematodes . Among the invertebrate larvae, dragonfly nymphs live in aquatic systems and adults in aerial habitats.  Odonates serve the role of prey and predator in the larval  and adult stage. For the successful completion of trematode life cycles dragonfly nymphs act as intermediate hosts for several digenean parasites. In India there are report of  digenetic trematode metacercariae  infections in the  larvae of dragonfly species (Prakash and Pandey,1969, Muraleedharan and Pande,1967 and Madhavi et.al.,1987, Chacko and Prasad, 2021).   (Krull ,1930,  Dollfus et al. ,1960, Krasnolobova,1970,   and  Dronen, 1975, Bush et.al.,1993) also reported some metacercaria infecting dragonfly nymphs from other countries.  Studies on various aspects of the ecology and life cycle of parasites throws more  light on the environmental conditions that favour odonate larvae to act as the potential hosts to the digeneans. These odonates are the food of many amphibians in aquatic ecosystem,  and of reptiles or birds in terrestrial ecosystems. This forms an important link in the transfer of the trematode parasites through their food chain.
                   
                Several species of dragonflies are commonly found in and around Malampuzha, including Pantala flavescens (Wandering Glider), Neurothemis tullia (Pied Skimmer), Orthetrum sabina (Green Skimmer), and Brachydiplax chalybea (Blue Dasher). Other dragonflies like Aethriamanta brevipennis (Scarlet Marsh Hawk) and Crocothemis servilia (Scarlet Skimmer) are also observed in the area. The area's aquatic habitats like the Malampuzha dam and surrounding streams and wetlands support a diverse dragonfly population.   
                 The Odonate larvae of Gomphidae and Libellulidae near the check dam of Malampuzha, Palakkad  were infected by many digenean trematode. The present study  reveals a few digenetic parasite infections in the dragonfly nymphs which is helpful for understanding the various aspects of host-parasite relationship.  The knowledge of ecology of intermediate and definitive hosts help to design control strategies against these parasites.  The  relevant ecological data of the parasites  such as prevalence and mean intensity recorded and discussed.




Materials and methods
[bookmark: _Hlk169606699]

Study area
The study was conducted  in the check dams of  Malampuzha (latitude11° 27’ to 15° 58’  and 75° 47’ to 70° 27’ longitude) Malamphzha dam is  one of the important reservoirs of Palakkad district.

Methods

Dragonfly nymphs collect and observation 
            The dragonfly nymphs were collected from Malampuzha dams of Palakkad district in Kerala by using hand-nets or by hand picking  during the rainy season, June - August, 2023. Random sampling method was used to collect the dragonfly larvae. Then they were observed in detail for the digenetic trematodes. Dragonfly nymphs were dissected out to find the metacercariae in the muscle tissues, tracheal system, fat bodies and in the body cavity. In order to observe the morphology and morphometrical details the cyst wall  of excysted metacercaria was ruptured by applying gentle pressure with fine needle under cover glass pressure. Excysted metacercariae were studied under phase-contrast microscope with or without vital stain by neutral red or methylene blue. Permanent preparations were made by using alum-carmine following the procedure outlined by Cantwell (1981).Type specimens were deposited at  zoology museum Sreekrishna College, Guruvayur.
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Drawing and Measurements
Measurements were taken with the help of calibrated ocular micrometer.   Descriptions were based on measurements of at least 15 specimens. Measurements were in micrometer  (µm) and the range followed by mean value in parenthesis. Sketches were drawn with a prism type camera-lucida and details were added free hand from the  observation made on live specimens

Spectrum of Metacercariae

Preliminary identification based on morphometrical criteria was done using the standard literature (Bray et al 2008). The ecological data like prevalence and Intensity  of metacercairae were calcuclated following Bush et al. (1997)


Result and Discussion

In our study, three trematode metacercariae were recovered from the two families of odonates, Libellulidae and Gomphidae (Anisopteran group). Among 110 studied Anisopteran larvae, 55 were infected with three species of metacercariae (50%). The family Gomphidae was represented by 61 larvae and Libellulidae by 59 larvae. Both groups of larvae were infected by three species of metacercariae: Metacercariae of Ganeo tigrinus, Pleurogenoides malampuzhensis, and Metacercaria sp. I Malampuzha.

           
 


                                  

Metacercaria of Ganeo tigrinus Mehra & Negi, 1928 (Fig.1a)

                                                             Hosts : Orthetrum sp. (Gomphidae)
                                                                        Brachydiplax sp. (Libellulidae)
                                                             Holotype : Metacercaria Gan.tigri/skczoo/1001/a
					   Lectotype : Metacercaria Gan.tigri/skczoo/1001/b-f

               Natural Infections of this metacercariae were found in  18 of 110  (16.36%) dragonfly nymphs (Gomphidae and Libellulidae)  collected.  Of these 8 out of 59  (13.56% ) dragonfly nymphs were in Gomphidae and 10 of 61 (16.39%) were in Libellulidae.  Mean Intensity of this metacercariae is 10 in Gomphidae and 9 in Libellulidae.                              
          
Description 
         Metacercariae were found encysted on the muscle fibres, tracheae and fatbodies of dragonfly nymphs. Cyst white, transparent, ovoid, 269-359 x 278-411 (285 x        311) in size. Cyst wall has two layer, outer one thin and transparent, inner thick and opaque.          Excretory granules are prominent inside the metacercaria. Excysted metacercariae measures 294 – 431 (353) in length and 112-208 (160) in        width. Tegument densely spinose up to ventral sucker. Oral sucker round, 50-77 (62) in            diameter. Ventral sucker post-equatorial, round, 54-77 (64) in diameter. Mouth sub-terminal, leads to short pre-pharynx; pharynx globular, muscular,  31-39 (34); oesophagus  moderately long 46-82 (66); caeca 154-270 (211) long and 34-47 (37) wide. Excretory bladder V-shaped, extend up to the region of ventral sucker, 115-146 x 113-140 (122 x 128) in size. Genital primordial rudimentary, anterior and posterior to the ventral sucker. The present metacercaria is identical to the metacercaria reported by Prakash and Pandey (1969) and that of Ganeo tigrinus reported by Brinesh and Janardanan (2012) in its morphology and morphometry. Hence we report this metacercaria as the larvae of Ganeo                tigirinus Mehra and Negi, 1928.
                 
 Metacercria of Pleurogenoides malampuzhensis Brinesh and Janardanan, 2013
(Fig.1b.)

                                              Hosts : Orthetrum sp. (Gomphidae)
                                                           Brachydiplax sp. (Libellulidae)
                       Holotype : Metacercaria Pleuro.malamp/skczoo/1001/a
		Lectotype : Metacercaria Pleuro.malamp/skczoo/1002/b-f                                                                                       
    
          Natural Infections of this metacercariae were found in 30 of 110 (27.27%) dragonfly nymphs (Gomphidae and Libellulidae) collected.  Of these 13 out of 59 (22.03%) dragonfly nymphs were in Gomphidae and 17 of 61 (27.08%) were in Libellulidae.  Mean Intensity of this metacercariae is 13 in Gomphidae and 15 in Libellulidae.

Description 
Metacercariae were found encysted on the muscle fibres, tracheae and fat bodies of dragonfly nymphs. Cyst white, transparent, oval 218-255 x 220-248 (220 x 230). Cyst wall is two layered, outer one thin and transparent and inner thick and opaque.  Excysted metacercaria 455-578 (595) in length and 235-334 (292) in width, densely spinose up to the region of ventral sucker. Oral sucker round, 83-116 (101) in diameter. Ventral sucker post-equatorial, round, 62 - 108 (78) in diameter. Mouth sub-terminal, leads to short prepharynx; pharynx globular, muscular, 31-56 (45); oesophagus moderately long, 25-54 (36). Caeca inwardly curved, extends post testicular level; 132-185 x 31- 42 (151 x 36). Excretory bladder V-shaped, extend up to the region of ventral sucker, 114-164 (146) in size. Testes two, symmetrical, post-equatorial, round, 30-54 (44). Cirrus sac claviform, running from the front margin of the ventral sucker to the genital pore, where it opens through the tegument behind the level of oral sucker; encloses seminal vesicle, ejaculatory duct and cirrus measures 116-133 x 15-20 (125 x 17) in size. Ovary single, round, situated at right side of ventral sucker, 23-39 (29). 
            The Life-cycle of Pleurogenoides malampuzhensis infecting the Indian bull frog Hoplobatrachus tigerinus had been elucidated by Brinesh and Janardanan (2013) using the Digoniostoma pulchella (Benson) as the snail host, dragonfly nymphs as the second intermediate host. The present metacercaria is identical to the metacercaria of P. malampuzhensis in morphology and measurements.   Hence it is reported here as the same.     
                                                          
                                                  Metacercaria sp. I Malampuzha (Fig.1c)
                                                    
                                               Hosts   : Orthetrum sp. (Gomphidae)
                                                               Brachydiplax sp. (Libellulidae) 
                                                Holotype : Metac.sp.mal I /skczoo/1001/a
		                          Lectotype : Meta.sp.mal I/skczoo/1001b-f                                                                                    
                                                               
            Natural Infections of this metacercariae were found in 17 of 110 (15.45%) dragonfly nymphs (Gomphidae and Libellulidae) . Among these infections 9  of 59 (15.25%) dragonfly nymphs were in Gomphidae and 8 of 61 (13.1%) in Libellulidae.  Mean Intensity of this metacercariae is 4 in Gomphidae and 6 in Libellulidae
Description  
            Metacercariae were found free in the body cavity. Metacercariae were greenish due to the contents of the caeca. Body oval, tegument apinose, measures 400-555 x 231-285 (49 x 260) in size. Oral sucker round 77-108 (91) in diameter. Ventral sucker smaller than oral sucker, post-equatorial, round, 55-69 (61) in diameter. Mouth sub-terminal,leads to short pre-pharynx; pharynx globular and muscular, 37-60 (47); oesophagus moderately long 32-39 (35); caeca short and stumpy, greenish in colour, 77-117 x 31-45 (106 x 43) in length and width. Excretory bladder V-shaped, extend up to the region of ventral sucker and filled with excretory granules, 116-176 x 124-180 (163 x 173) in size. Reproductive rudiments are not developed.  The present metacercaria needs molecular and life cycle studies to reveal its systematic position.  The present metacercariae can be compared with already reported metacerciariae in this region and it is found distinct from others with the presence of greenish contents in its caeca and  morphometrical details.   It reported here as new metacercaria, Metacercaria sp. I malampuzha. Further lifecycle studies and molecular studies required to reveal its species identification.

Infestation

Among all the metacercariae infecting the dragonfly nymphs studied from this area the highest prevalence and intensity of infections  were in the following order Pleurogenoides malampuzhensis (16.36%) Ganeo tigrinus  (27.27%) and Metacercaria sp. I Malampuzha  (15.45%)  (Table 1).  The  monthly variations of prevalence and intensity of infection of the three species of metacercariae in their respective hosts Gomphidae and Libellulidae represented in Table 1 & 2.   In  all cases  metacercarial prevalence and Intensity was recorded maximum in June 2023, while in August 2023 in show least prevalence and intensity. This may be due to the absence of cercarial release from the primary host Molluscs. The prevalence and intensity of the metacercariae in dragonfly nymphs are chiefly influenced by the prevalence of cercariae in the primary host, the definitive host, climatic conditions, and the duration of the life cycle of the trematode parasite. During the life cycle of digenetic trematodes in multiple hosts, it gets functionally coupled with the surrounding free-living vertebrate and invertebrate animals (Hechinger et al. 2007).

Odonates are ecologically significant organisms, serving as both predators and prey in their larval and imago stages. The larvae of odonates play a crucial role as second intermediate hosts in the life cycle of trematodes. In the life cycle of the lecithodendrid trematode Orthotrema monostomum, Thiara tuberculata acts as the first intermediate host and it develops progenetically in the haemocoel of the dragonfly larvae themselves (Macy and Basch, 1972; Madhavi and Swarnakumari 1995).  In our cases, progenetic development was not observed. Many studies have reported that the family Libellulidae serves as the second intermediate host for many digenean parasites ( Doss and Farr 1969, Ratnakumari et al., 1991). Larvae of other anisopteran families have also been reported as second  intermediate hosts (Doss and Farr 1969). 



Table 1. Prevalence, mean intensity and mean abundance of trematode metacercariae in two dragonfly nymphs

	Trematode
	Prevalence
	Mean intensity

	Metacercaria of Ganeo tigrinus Mehra & Negi, 1928
	16.36 (18/110)
	19  (342/18)

	Metacercaria of Pleurogenoides malampuzhensis
Brinesh and Jananrdanan 2012
	27.27
(30/110)
	28 (840/30)

	Metacercaria sp. I Malampuzha
	15.45 (17/110)
	10 (170/17)  




Table 2.   Prevalence and Intensity of the three Metacercariae in Gomphidae
	Month
	Metacercariae of Ganeo   
tigrinus
	Metacercariae of
Pleurogenoides malampuzhenss
	Metacercaria sp. I

	
	Prevalence
	Intensity
	Pevalence
	Intensity
	Prevalence
	Intensity

	June
2023
	20.46
	13
	39.12
	16
	26.48 
	5

	July
2023
	10.12

	9
	28.08
	13
	13.08
	4

	August
2023
	10.12

	8
	14.04
	10
	 6.20
	3

	Mean
	13.56
	10
	27.08
	13
	15.25
	4














Table 3. Prevalence(%) and intensity of the three Metacercariae in Libellulidae

	Month
	Metacercariae of
Ganeo tigrinus
	Metacercariae of
Pleurogenodes malampuzhensis
	Metacercaria sp. I

	
	Prevalence
	Intensity
	Prevalence
	Intensity
	Prevalence
	Intensity

	June
2023
	25.10
	10
	41.10
	20
	24.20
	10

	July
2023
	12.04
	9
	22.13

	18
	15.10
	8

	August
2023
	12.03
	8
	18.01

	7
	0
	0

	Mean 
	16.39
	9
	27.08
	15
	13.10
	6


Conclusion

The present investigation provides an insight to the diversity and ecology of digenean metacercariae infecting the dragonfly nymphs in the freshwater ecosystem.  The identification of 3 metacercariae, including 2 known and 1 unknown metacercaria, contributes the understanding of the parasite biodiversity and host-parasite interactions in the study area Malampuzha, Palakkad, Kerala. The prevalence, intensity and monthly variation of parasites may help conservation of management of these parasites in the study area
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Fig. 1 a. Metacercaria of Ganeo figrinus Mehra and Negi, 1928

b. Metacercaria of Pleurogenoides malampuzhensis
Brinesh and Janardanan, 2013

. Metacerearia n.sp.




