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Introduction: The phylum Metamonada
encompasses a diverse assemblage of small,
flagellated, amitochondriate eukaryotes. While
the precise phylogenetic composition of this
group remains under investigation, it is
generally understood to include the
retortamonads, diplomonads, and potentially
the parabasalids and oxymonads. These lineages
are characterized by anaerobic lifestyles and are
frequently symbiotic or parasitic in association
with animal hosts. Notable examples include
Giardia lamblia, a diplomonad responsible for
diarrheal disease in mammals. Many of these
anaerobes exhibit aerotolerance despite the
absence of conventional mitochondria—a
feature once interpreted as evidence of early
divergence from other eukaryotic lineages,
preceding the acquisition of mitochondria.
However, current evidence suggests a secondary
loss of mitochondria, as these organisms retain
mitochondrially derived organelles and nuclear
genes. Among the mitochondrial remnants
observed are hydrogenosomes, which facilitate
hydrogen production, and mitosomes, which are
reduced mitochondrial structures.

Diversity in States: Presented in table.

Phylogenomic analyses now support the
classification of Metamonada and
Malawimonas as sister clades within the broader
Podiata lineage. A defining cytological
characteristic of these taxa is the presence of
flagella or basal body complexes arranged in
tetrads, often associated with the nucleus to
form a karyomastigont. Furthermore, recent
studies have identified the genera
Carpediemonas and Trimastix as distant
relatives of the oxymonads and the
retortamonad-diplomonad clade, respectively,
offering further insight into the evolutionary
relationships within this group.

Global diversity: The number of species that
make up the phylum Metamonada is unknown.
However, the phylum Metamonada includes a
substantial number of small flagellate
amitochondriate eukaryotes.

Diversity in India: In India, 136 species
belonging to 22 genera and 10 families are
recorded.
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SI. No. State / Union Territory No. of Species No. of Endemic Species
8 Haryana 4
9 Himachal Pradesh 1
10 Jharkhand 3
11 Karnataka 4
12 Kerala 9
13 Madhya Pradesh 4
14 Mabharashtra 3
15 Manipur 1
16 Meghalaya 0
17 Mizoram 1
18 Nagaland 1
19 Odisha 9
20 Punjab 3
21 Rajasthan 5
22 Sikkim 1
23 Tamil Nadu 9
24 Telangana 4
25 Tripura 1
26 Uttar Pradesh 6
27 Uttarakhand 1
28 West Bengal 12
29 Andaman & Nicobar 1
30 Chandigarh 1
31 Dadra Nagar Haveli, Daman & Diu 1
32 Delhi 5
33 Jammu & Kashmir 1
34 Ladakh 2
35 Lakshadweep 1
36 Puducherry 1

INDIA TOTAL 136 0

Endemism: No species of the phylum
Metamonada are endemic to India.

Habitat: Diplomonads inhabit a wide range of
environments across the globe. Species of
Giardia, for instance, are commonly
encountered in both aquatic and terrestrial
ecosystems in their cystic form, which allows
them to persist under adverse environmental
conditions for extended periods. In contrast, the
trophozoite stage is typically observed within
the gastrointestinal tracts of human and animal
hosts. While some diplomonads exhibit a degree
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of environmental resilience, the majority are
obligate parasites that rely on specific hosts for
survival. Similarly, most oxymonads function as
obligate symbionts within the digestive tracts of
termites and cockroaches, where they contribute
to lignocellulose degradation, thereby
facilitating the digestion of wood and benefiting
from a stable, nutrient-rich microenvironment.

Ecological Significance: Diplomonads are
distributed across a wide array of habitats
worldwide. Giardia species, in particular, are
commonly encountered in both aquatic and
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terrestrial environments in the form of resilient
cysts, which enable them to withstand
unfavorable conditions over extended periods.
Conversely, the trophozoite stage is typically
found within the gastrointestinal tracts of human
and animal hosts. While some diplomonads
demonstrate environmental persistence, the
majority are parasitic and exhibit strict host
dependence for survival. In contrast, most
oxymonads are obligate symbionts inhabiting
the digestive tracts of termites and cockroaches,
where they participate in the degradation of
lignocellulosic material. These symbionts thrive
in the host gut environment and play a critical
role in the digestion of wood-derived substrates.

Human Significance: The parasite species of
the phylum Metamonada have been connected
to parasitic disorders in both marine and
terrestrial animals. The disease caused by
Giardia sp. is known as giardiasis. Both human
and animals could be badly harmed by them.

TUCN threat categories.

Protected Species as per WPA (2022): Species
of the phylum Metamonada are not listed under
any schedules of Wildlife Protection Act (2022).

Species under CITES: Species of the phylum
Metamonada are not listed under any
appendices of CITES.

Invasive alien species: No species of the
phylum Metamonada are reported to be invasive
in India.

Gap areas: Research on the phylum
Metamonada within the Indian subcontinent
remains limited. A comprehensive investigation
is imperative to elucidate the full extent of
Metamonada diversity in this region. Notably,
numerous species have been documented solely
from original type collections, with few recent
records available, underscoring the need for
renewed and systematic taxonomic and

Threatened species: Species of the phylum ecological studies.
Metamonada from India are not assessed for
SI. No. Species
Phylum METAMONADA
Class PARABASALIA
Order TRICHONYMPHIDA
Family TRICHONYMPHIDAE
Genus Pseudotrichonympha
1 Pseudotrichonympha indica Chakraborty & Bannerje
2 Pseudotrichonympha cordiformes (KARANDIKAR & VITTAL)
3 Pseudotrichonympha subapicalis (KARANDIKAR & VITTAL)

Genus Spirotrichonympha

4 Spirotrichonympha froilanoi (KARANDIKAR & VITTAL)

Spirotrichonympha roonwali (DAS)

6 Spirotrichonympha parteri (KOIDZUM)
Genus Trichonympha
7 Trichonympha meghalayensis (DAS, MANDAL, TIWARI, NANDI & SARKAR)
8 Trichonympha sp.
9 Trichonympha agilis Leidy, 1877
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SI. No. Species

Genus Teranympha

10 Teranympha mirabilis (KOIDZUMI)

Order TRICHOMONADIDA
Family TRICHOMONADIDAE
Genus Hypotrichomonas
11 Hypotrichomonas hemidactyli Bhaskar Raoet al., 1976
12 Hypotrichomonas osmaniae Krishnamurthy,1967
13 Hypotrichomonas venkataramiahii Dayakaret al., 1977
14 Hypotrichomonas avium Navarathnam, 1970

Genus Pentatrichomonas

15 Pentatrichomonas capellae Navarathnam, 1970
16 Pentatrichomonas centropi Navarathnam,1970
17 Pentatrichomonas smithi Navarathnam, 1970
18 Pentatrichomonas tardigradi Navarathnam,1970
19 Pentatrichomonas vulpi Todd, 1963

Genus Trichomonas
20 Trichomonas vaginalis (Donné corr.Ehrenberg)
21 Trichomonas sp.
22 Trichomonas ruminantium Braune
23 Trichomonas bramae Sambasivarao and Narasimhamurti, 1982
24 Trichomonas caballi Abraham, 1961
25 Trichomonas frugivori Todd, 1963
26 Trichomonas leucuri Todd, 1963
27 Trichomonas singhi Todd, 1963
28 Trichomonas gallinae (Rivolta, 1878)
29 Trichomonas tenax

Genus Trichomitus

30 Trichomitus corydiae Bhaskar Rao and Todd, 1968

31 Trichomitus batrachorum (Perty, 1852),Honigberg, 1968
32 Trichomitus hyderabadensis Krishnamurthy, 1968

33 Trichomitus sp.

34 Trichomitus honigbergi Navarathnam,1971

Genus Tetratrichomonas

35 Tetratrichomonas garnhami Navarathnam,1971

Genus Tritrichomonas

36 Tritrichomonas lissemyi Janakidevi, 1961

37 Tritrichomonas gigantica Navarathnam,1970
Order HONIGBERGIELLIDA
Family HEXAMASTIGIDAE

Genus Hexamastix

38 Hexamastix periplanetae Bhaskar Rao,1970
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SI. No. Species

39 Hexamastix singhi Bhaskar Rao, 1970
40 Hexamastix dobelli Janakidevi, 1961
41 Hexamastix gerbilli Navarathnam, 1970
42 Hexamastix gopali Navarathnam, 1970
43 Hexamastix hyderabadensis Navarathnam, 1971
44 Hexamastix sciuri Todd, 1963
45 Hexamastix spheroides Todd, 1963
Class ANAEROMONADEA
Order OXYMONADIDA
Family PYRSONYMPHIDAE
Genus Dinenympha
46 Dinenympha exilis (KOIDZUMI)
47 Dinenympha sp. Leidy, 1877
48 Dinenympha nobilis (KOIDZUMI)
49 Dinenympha parva (KOIDZUMI)
50 Dinenympha regusa (KOIDZUMI)
51 Dinenympha leidy (KOIDZUMI)
Genus Pyrsonympha
52 Pyrsonympha rostrata (MAITY & MUKHERIJEE)
53 Pyrsonympha modesta G.Koidzumi, 1921
54 Pyrsonympha grandis G.Koidzumi, 1921
Order TRIMASTIGIDA
Family RIMASTIGIDAE
Genus Trimastix
55 Trimastix inequalis
56 Trimastix marina
57 Trimastix pyriformis
58 Trimastix pyriformis
59 Trimastix marina
Class ZOOFLAGELLATE
Order DIPLOMONADIDA
Family HEXAMITIDAE
Genus Hexamita
60 Hexamita sp. (Dujardin, 1838)
61 Hexamita gryllotalpae Bhaskar Rao, 1968
62 Hexamita honigbergi Bhaskar Rao,1968
63 Hexamita singhi Navarathnam, 1970
64 Hexamita hoarei Krishnamurthy, 1967
65 Hexamita kakatiyae Bhaskar Rao, 1975
66 Hexamita nesocium Todd, 1963

67 Hexamita pigmentatus Todd, 1963
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SI. No. Species

68 Hexamita spillulus Todd, 1963
Genus Giardia

69 Giardia sp. (Kiinstler, 1882)

70 Giardia lamblia

71 Giardia intestinalis

72 Giardia dasi Abraham, 1962

73 Giardia indica Saratchandra, Sambasiva Rao and Kalavathi, 1982

74 Giardia qadrii Navarathnam, 1969

75 Giardia agilis

76 Giardia duodenalis
Class RETORTAMONADEA
Order RETORTAMONADIDA

Family RETORTAMONADIDAE

Genus Retortamonas

77 Retortamonas blattae (Bishop, 1931)
78 Retortamonas toddi Bhaskar Rao, 1968
79 Retortamonas wenrich Stabler, 1944
80 Retortamonas cheloni Janakidevi, 1962
81 Retortamonas sp.

Genus Chilomastix

82 Chilomastix graecae Navarathnam, 1971
83 Chilomastix osmaniae Navarathnam, 1971
84 Chilomastix bandicooti Todd, 1963
85 Chilomastix hyderabadensis Todd, 1963
86 Chilomastix indica Todd, 1963
87 Chilomastix megamorpha Abraham, 1962
88 Chilomastix nigricollisi Todd, 1963
89 Chilomastix palmari Todd, 1963
90 Chilomastix equi Abraham, 1961
91 Chilomastix caprae

Class TRICHOMONADEA

Order TRICHOMONADIDA

Family MONOCERCOMONADIDAE

Genus Monocercomonoides

92 Monocercomonoides ganapati Bhaskar Rao,1969
93 Monocercomonoides garnhami Bhaskar Rao, 1969
94 Monocercomonoides qadrii Bhaskar Rao, 1969

95 Monocercomonoides filamentum Janakidevi 1962
96 Monocercomonoides singhi Krishnamurthy, 1967
97 Monocercomonoides indica Navarathnam, 1970

98 Monocercomonoides lepusi Todd. 1963
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SI. No. Species
99 Monocercomonoides aayeedi Abraham, 1961
100 Monocercomonoides shortti Navarathnam, 1970
Genus Monocercomonas
101 Monocercomonas corydiae Bhaskar Rao, 1970
102 Monocercomonas laccotrephis Bhaskar Rao, 1970
103 Monocercomonas leucophaeae Bhaskar Rao,1970
104 Monocercomonas osmaniae Bhaskar Rao,1970
105 Monocercomonas calotexi Saratchandra, 1979
106 Monocercomonas colubrorum
107 Monocercomonas eryxi Krishnamurthy, 1968
108 Monocercomonas ganapati Saratchandra and Narasimhamurti, 1982
109 Monocercomonas gopali Krishnamurthy, 1967
110 Monocercomonas kakatiyae Dayakar et al., 1978
111 Monocercomonas prashadi Saratchandra,1981
112 Monocercomonas rayi Saratchandra and Narasimhamurti, 1982
113 Monocercomonas srikakulamensis Saratchandra and Narasimhamurti, 1979
114 Monocercomonas varani Krishnamurthy, 1968
115 Monocercomonas waltairensis Narasimhamurti and Saratchandra, 1980
116 Monocercomonas sp.
117 Monocercomonas anasae Navarathnam, 1971
118 Monocercomonas qudrii Navarathnam, 1971
119 Monocercomonas andhrae Kalavathi, Saratchandra and Sambariva Rao, 1983
120 Monocercomonas cutleri Navarathnam, 1971
121 Monocercomonas gerbilli Todd, 1963
122 Monocercomonas hoarei Navarathnam, 1970
123 Monocercomonas lori Abraham, 1962
Order SPIROTRICHONYMPHIDA
Family HOLOMASTIGOTOIDIDAE
Genus Holomastigotoides
124 Holomastigotoides indica (DAS, MANDAL, TIWARI, NANDI & SARKAR)
125 Holomastigotoides bengalensis (CHAKRABORTY & BANERJEE)
126 Holomastigotoides campanula (DE MELLO)
127 Holomastigotoides globosus (DE MELLO)
128 Holomastigotoides magnus (UTTANGI)
129 Holomastigotoides ogivalis (DE MELLO)
130 Holomastigotoides rayi (KARANDIKAR & VITTAL)
131 Holomastigotoides reniformes (DE MELLO)
132 Holomastigotoides spheroidalis (DE MELLO)
133 Holomastigotodes rayi (KARANDIKAR & VITTAL)
134 Holomastigotodes reniformis (DE MELLO)

Order CRISTAMONADIDA
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SI. No. Species
Family DEVESCOVINIDAE

Genus Foaina

135 Foaina reflexa (KIRBY)
136 Foaina solita (KIRBY)
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