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Abstract

The paper deals with the association of aphids with two major groups of plants, pteridophytes and gymnosperms in India. Of the
597 species grouped into 10 families of the pteridophytes, 30 species of plants are colonised by 20 species of aphids under 16 genera.
Among them, the Pteridaceae are more vulnerable to aphid attack (17 species of plants infested by 11 species of aphids). Similarly,
of the 104 species grouped into 5 families of the gymnosperms, 24 species of plants are colonised by 42 species of aphids under 13
genera. Among them, the Pinaceae are more susceptible to aphid attack (12 species of plants infested by 32 species of aphids). Out
of 61 species of the aphids recorded on pteridophytes and gymnosperms, 58 species are almost monophagous. Highly polyphagous
species are Micromyzodium filicium David (12 plant species belonging to 8 genera and 4 families), followed by Amphorophora
(Amphorophora) ampullata bengalensis Hille Ris Lambers & Basu (6 plant species belonging to 6 genera and 3 families) and Cinara
(Cinara) atrotibialis David & Rajasingh (6 plant species belonging to 3 genera and 2 families). Most of the pteridophytes are
associated with the aphids belonging to the subfamily Aphidinae while the gymnosperms are infested by the aphids belonging to

the subfamily Lachninae.
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Introduction

The tracheophytes, also known as vascular plants, have
lignified tissues, the xylem, for conducting water and minerals
throughout the plant; and also have a specialized non-lignified
tissue, the phloem, to conduct products of photosynthesis.
These plants include the lycophytes and ferns (Group:
Pteridophyta); conifers, cycads, Ginkgo, and gnetophytes
(Group: Gymnospermae); and flowering plants (Group:
Angiospermae). The pteridophytes are free-sporing vascular
plant neither producing flowers nor seeds and include ferns and
lycophytes. They have a life cycle with alternating, free-living
gametophyte and sporophyte phases (well differentiated into
adventitious roots, stem and leaves) that are independent at
maturity. The pteridophytes include two separate but related
classes: Lycopodiopsida (include clubmosses, spikemosses,
quillworts, scale trees) and Polypodiopsida. Lycopodiopsida
(lycophytes) comprises three extant orders and families:
Isoetales (Isoetaceae), Lycopodiales (Lycopodiaceae) and
Selaginellales (Selaginellaceae). In India, the lycophytes are
represented by several species distributed throughout the
country, e.g. Isoetaceae (23 species) ™M, Lycopodiaceae (52
species) 1, and Selaginellaceae (62 species) [l The class
Polypodiopsida includes all ferns under 48 families. The
gymnosperms unlike pteridophytes are a group of naked seed-
producing vascular plants that comprise conifers, cycads,
Ginkgo, and gnetophytes. The seeds of gymnosperms develop
either on the surface of scales or leaves, which are often
modified to form cones, or solitary. The gymnosperms also
have a dominant diploid sporophyte phase and a reduced
haploid gametophyte phase which is dependent on the
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sporophytic phase. The extant gymnosperms comprise 12 main
families and 83 genera which contain more than 1000 known
species M1,

The aphids (Hemiptera: Aphididae) are small, soft-bodied,
plant sap-sucking insects. They are cosmopolitan in
distribution but most abundant in temperate climates. More
than 250 species of aphids are agricultural and horticultural
crop pests Pl They are injurious to the plants by sucking their
nutrients, by secreting high amount of honeydew that blocks
stomata hampering normal plant physiology, and by
transmitting hundreds of viral diseases [©l. Small size,
thelytokous parthenogenetic viviparity, complex life-cycles
with alternation of sexual and asexual generations, host plant
alternation, polymorphism, short and telescopic generations are
the major traits that make aphids highly prolific in reproduction
71 At present all true aphids belong to a single family
Aphididae which consists of 23 subfamilies, and 5109 species
under 527 genera 8. In India, 794 species of aphids under 208
genera are reported out of which about 385 are endemic [,
The cataloguing of aphid and its host plants is essential as
several aphid species are known to destroy the agricultural and
horticultural crops in India and abroad not only by sucking their
saps but also by transmitting several viral diseases [0,
Raychaudhury 3 was the first to catalogue the food plants of
Indian aphids updated by Chakrabarti and Sarkar [*2, Later on,
Singh & Singh 1324 ypdated the food plant catalogue of Indian
species of aphids (aphid family-wise) in series of articles. The
present paper deals with the association of aphids with the
plants belonging to the Lycopodiopsida, Polypodiopsida and
gymnosperms of India.

Page | 23


http://www.dzarc.com/entomology
https://orcid.org/0000-0002-7296-9860

Journal of Applied Entomologist, 2022; 2(4):23-32

Materials and Methods

The aphid and host plant records in this checklist are taken from
a wide variety of resources such as books, journals,
proceedings and a few authentic theses and websites up to
September 15, 2022, unavoidably including some percentage
of misidentifications, both of aphids and their host plants. Some
aphid species may also be vagrant individuals. In older
literature, several errors crept in the scientific names of both
the aphids and plants and even in the recent ones as such
contents become outdated quickly and, due to their perceived
comprehensiveness, authors often overlook newer sources of
data. The names of aphids, as well as plants that were misspelt
in the original records have been corrected where we logically
ascertain the intended species. Also, the research on aphid
taxonomy as well as their host plants is continuous with the
description of new taxa, the modified status of others, and the
publication of other nomenclatural decisions . In the present
checklist, attempts have been made to provide the valid
scientific names of the aphids following [, and of the plants,
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following 8. In the first inventory of plant names, their
synonyms recorded in India are also provided. Only 1-2
references of each record were cited.

Results and Discussion

Of the 597 species grouped into 10 families of the
pteridophytes, represented in India, 30 species of plants are
colonised by 20 species of aphids under 16 genera. Among
them, the plants belonging to the family Pteridaceae are more
vulnerable to aphid attack (17 species of plants infested by 11
species of aphids), followed by Aspleniaceae (4 species of
plants infested by 9 species of aphids) (Table 1). Similarly, of
the 104 species grouped into 5 families of the gymnosperms,
represented in India, 24 species of plants are colonised by 42
species of aphids under 13 genera (Table 1). Among them, the
plants belonging to the family Pinaceae are more susceptible to
aphid attack (12 species of plants infested by 32 species of
aphids), followed by Cupressaceae (8 species of plants infested
by 7 species of aphids).

Table 1: Number of plant species belonging to the different orders/families of the pteridophytes and gymnosperms infested by different species

of aphids in India

Clades/Divisions Orders Families Plants - Aphids -
Genera | Species | Genera | Species
Pteridophytes
Lycopodiopsida Selaginellales Selaginellaceae 1 1 1 1
Gleicheniales Gleicheniaceae 1 1 1 1
Aspleniaceae 1 4 8 9
Athyriaceae 1 1 3 5
Dennstaedtiaceae 1 1 1 1
N Polypodiales Nephrolepidaceae 1 1 1 1
Polypodiopsida Polypodiaceae 1 1 1 1
Pteridaceae 6 18 11 12
Thelypteridaceae 1 1 1
Salviniales Salviniaceae 2 2 1
Total 16 30 17 20
Gymnosperms
Araucariaceae 1 1 1 1
_ Cupressales Cupressaceae 6 8 4 7
Pinophyta Podocarpaceae 1 1 1 1
Taxaceae 1 1 3 3
Pinales Pinaceae 5 12 13 32
Gnetales Ephedraceae 1 1 1 1
Gnetophyta Total 15 24 17 42
Grand Total 32 54 32 62
Out of 62 species of the aphids recorded on pteridophytes and belonging to 8 genera and 4 families), followed by

gymnosperms, 58 species are almost monophagous, feeding on
1-4 plant species belonging to 1-2 families, and the remaining
3 species are polyphagous, feeding on 6-12 plant species
belonging to 3-4 families. Highly polyphagous species are
Micromyzodium filicium David (12 plant species

Amphorophora (Amphorophora) ampullata bengalensis Hille
Ris Lambers & Basu (6 plant species belonging to 6 genera and
3 families) and Cinara (Cinara) atrotibialis David & Rajasingh
(6 plant species belonging to 3 genera and 2 families) (Table
2).

Table 2: Number of orders, families, genera and species of plants belonging to the pteridophytes and gymnosperms infested by different species
of aphids in India

Subfamily/Aphid species

Plants infested by aphids
Orders | Families | Genera | Species

Subfamily: Aphidinae

1. Amphorophora (Amphorophora) ampullata ampullata

2. Amphorophora (Amphorophora) ampullata bengalensis

3. Aphis (Aphis) gossypii

4. Aphis (Aphis) spiraecola

NSNS
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5. Aphis (Aphis) verbasci 1 1 1 1

6. Aphis (Toxoptera) aurantii 1 1 1 1

7. Brachycaudus (Brachycaudus) helichrysi 1 1 1 1

8. Ephedraphis ephedrae 1 1 1 1

9. Hyperomyzus (Hyperomyzus) lactucae 1 1 1 1

10. Macromyzella polypodicola 1 3 3 3

11. Macromyzus (Anthracosiphoniella) maculatus 1 2 2 2

12. Macromyzus (Macromyzus) manoji 1 1 1 1

13. Macromyzus (Macromyzus) woodwardiae 1 2 3 3

14. Macrosiphum (Macrosiphum) rosae 1 1 1 1

15. Megoura dooarsis 1 1 1 1

16. Micromyzella judenkoi 1 2 3 4

17. Micromyzodium dasi 1 1 2 2

18. Micromyzodium filicium 1 4 8 12

19. Micromyzus niger 1 1 2 2

20. Myzakkaia verbasci 1 1 1 1

21. Myzus (Nectarosiphon) persicae 1 1 1 1

22. Myzus (Myzus) ornatus 1 1 1 1

23. Neomyzus circumflexus 1 1 1 1

24. Pentalonia nigronervosa 1 1 1 1

25. Rhopalosiphum nymphaeae 1 1 2 2

26. Rhopalosiphum rufiabdominale 1 1 1 1

27. Shinjia orientalis 1 1 3 3

28. Sinomegoura citricola 1 1 1 1

29. Taiwanomyzus himalayensis 1 1 1 1
Subfamily: Lachninae

30. Cinara (Cinara) atroalbipes 1 1 3 3

31. Cinara (Cinara) atrotibialis 2 2 3 6

32. Cinara (Cinara) chaetorostrata 1 1 1 1

33. Cinara (Cinara) comata 1 1 2 2

34. Cinara (Cinara) confinis 2 2 3 4

35. Cinara (Cinara) curvipes 1 1 1 1

36. Cinara (Cinara) eastopi 1 1 1 1

37. Cinara (Cinara) lachnirostris 1 1 2 3

38. Cinara (Cinara) maculipes 1 1 1 2

39. Cinara (Cinara) nr. schimitscheki 1 1 1 1

40. Cinara (Cinara) pinea 1 1 1 1

41. Cinara (Cinara) takahashii 1 1 1 1

42. Cinara (Cinara) tenuipes 1 1 2 2

43. Cinara (Cinara) tistaensis 1 1 1 1

44. Cinara (Cupressobium)asishghoshi 1 1 1 1

45. Cinara (Cupressobium) cupressi 1 1 1 1

46. Cinara (Cupressobium) himalayaensis 1 1 1 1

47. Cinara (Cupressobium) tujafilina 1 1 4 4

48. Cinara (Schizolachnus) orientalis 1 1 1 1

49. Eulachnus pumilae 1 1 1 1

50. Eulachnus rileyi 1 1 1 1

51. Eulachnus thunbergii 1 1 1 3

52. Lachnus tropicalis 1 1 2 2

53. Nippolachnus bengalensis 1 1 1 1

54. Nippolachnus piri 1 1 1 1

55. Pseudessigella brachychaeta 1 1 1 1

56. Stomaphis (Stomaphis) mordvilkoi 1 1 1 1
Subfamily: Eriosomatinae

57. Eriosoma longipilosum 1 1 1 1

58. Pemphigus sp. 1 1 1 1

59. Prociphilus (Prociphilus) taxus 1 1 1 1

60. Prociphilus (Stagona) himalayaensis 1 1 1 1
Subfamily: Mindarinae

61. Mindarus abietinus
62. Mindarus japonicus 1 1 2 2
It is interesting to note that the aphid species infesting gymnosperms because of nutritional quality of these plants.
pteridophytes are almost different species of those infesting Most of the pteridophytes are associated with the aphids
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belonging to the subfamily Aphidinae while the gymnosperms
are infested by the aphids belonging to the subfamily
Lachninae. Two species of aphids, Aphis (Aphis) gossypii
Glover (513 species of plants belonging to 110 families) 24271
and Aphis (Aphis) spiraecola Patch (278 species of plants
belonging to 68 families) 4 infesting gymnosperms; and
Myzus (Nectarosiphon) persicae (Sulzer) (293 species of plants
belonging to 64 plant families) 28 infesting pteridophytes are
highly polyphagous species.

The updated checklist of aphids infesting the plants belonging
to the abovementioned groups/class/orders/families are given
below:

Group: Pteridophytes (Polypodiophyta)
The pteridophytes include two classes: Lycopodiopsida and
Polypodiopsida.

A. Class: Lycopodiopsida: Lycopodiopsida is a group of
herbaceous vascular plants, commonly called as lycopods,
lycophytes or clubmosses, firmosses, spikemosses and
quillworts. The lycopods include three monotypic orders,
Isoetales, Lycopodiales, and Selaginalles, each having
single family. In India, the aphids are associated with only
one family Selaginellaceae.

I. Order: Selaginellales, Family: Selaginellaceae:

The order Selaginellales is a montypic order containing single
family Selaginellaceae and the members are commonly called
as spikemosses or lesser clubmosses. In India, Selaginellaceae
is represented by 66 species [ 2% % out of which only one
unidentified species of Sellaginella P. Beauv. was recorded as
host plant of a single species of aphid, Pentalonia nigronervosa
Coquerel, 1859 [3% 321,

B. Class: Polypodiopsida: All the ferns belong to the class
Polypodiopsida comprising four subclasses: Equisetidae,
Marattiidae, Ophioglossidae and Polypodiidae, however,
in India, aphids are associated with only 3 orders of
Polypodiidae  (Gleicheniales, Polypodiales  and
Salviniales) out of 7 orders of this subclass as mentioned
below.

I. Order: Gleicheniales, Family: Gleicheniaceae: The aphids

are associated with its type family Gleicheniaceae, also known

as the forked ferns family. It includes six genera and about 176

known species 1. However, only a single species of aphid,

Amphorophora (Amphorophora) ampullata bengalensis Hille

Ris Lambers & Basu, 1966 is associated with an unidentified

species of the genus Gleichenia Sm. B3 out of 7 species known

[34]

I1. Order: Polypodiales

The order Polypodiales includes the majority (26 families) of

polypod ferns, and mostly distributed in tropical, semitropical

and temperate region of the world. However, only following
members of 7 families, Aspleniaceae, Athyriaceae,

Dennstaedtiaceae, Nephrolepidaceae, Polypodiaceae,

Pteridaceae and Thelypteridaceae are associated with several

species of aphids as stated below.

1. Family: Aspleniaceae: The Aspleniaceae, commonly
called as spleenworts, is worldwidely distributed both in
tropical and temperate regions; more-or-less equal
numbers of terrestrial and epiphytic species; and less often
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they are aquatic, growing in moving water B, It includes
3 genera and more than 1200 species globally [2,
However, in India, out of 81 species of Asplenium L. [3¢],
only 4 species are associated with 9 species of aphids as
mentioned below.

1. Asplenium adiantum-nigrum L.

- Macromyzus (Macromyzus) woodwardiae (Takahashi, 1921)

[37, 38]

2. Asplenium auriculatum Sw.

- Macromyzus (Macromyzus) woodwardiae (Takahashi, 1921)

[38]

3. Asplenium dalhousieae Hook.

- Taiwanomyzus himalayensis (Chakrabarti & Banerjee, 1989)

139]

4. Asplenium trichomanes L.

- Megoura dooarsis (Ghosh & Raychaudhuri, 1969) 101

- Micromyzodium filicium David, 1958 1.4

5. Asplenium spp.

- Amphorophora (Amphorophora) ampullata ampullata

Buckton, 1876 [+

- Amphorophora (Amphorophora) ampullata bengalensis Hille

Ris Lambers & Basu, 1966 [7:4%

- Macromyzella polypodicola (Takahashi, 1921) 371

- Macromyzus (Macromyzus) woodwardiae (Takahashi, 1921)

[37,42]

- Micromyzella judenkoi (Carver, 1965) 71

- Myzakkaia verbasci (Chawdhuri, Basu, Chakrabarti &

Raychaudhuri, 1969) [0

b. Family: Athyriaceae: The Athyriaceae includes the
ladyferns and allies with a cosmopolitan distribution. They
are terrestrial or lithophytic, less commonly aquatic. Out
of more than 500 hundred species described under 3 genera
in the family [?61, 67 species and hybrids are known in India
3. Among them, only one species of a single geneus
Diplazium Sw. was recorded as host plant by 4 species of
aphids as mentioned below.

1. Diplazium esculentum (Retz.) Sw. (syn. Asplenium

esculentum (Retz.))

- Macromyzella polypodicola (Takahashi, 1921) [38 44

- Macromyzus (Anthracosiphoniella) maculatus Basu, 1969 7

42]

- Macromyzus (Macromyzus) manoji Raha & Raychaudhuri,

1978 14

- Macromyzus (Macromyzus) woodwardiae (Takahashi, 1921)
[37, 44]

c. Family: Dennstaedtiaceae: Dennstaedtiaceae comprises
10 genera with about 290 known species 261, They are
either terrestrial or scrambling over rocks or stones or
occasionally over other vegetation (epiphytic). In India,
among the 60 species described under 7 genera 3¢, only
one species, Hypolepis polypodioides Hook. was reported
as host plant of a single species of aphid, Amphorophora
(Amphorophora) ampullata Buckton, 1876 1,

d. Family: Nephrolepidaceae: Nephrolepis Schott. is a
monotypic genus of the family containing about 60 species
of ferns commonly known as macho ferns or Boston ferns
1261 and distributed in tropical to subtropical regions around
the world. However, Among them, only one unidentified
species of Nephrolepis was recorded as host plant by a
single species of aphid, Micromyzodium filicium David,
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1958 142 481 though 6 species are known from India [*71.

e. Family: Polypodiaceae: The family Polypodiaceae
includes common ferns comprising about 32 genera and
over 2000 species 128, Almost all species are epiphytic,
only few are terrestrial in the tropical and subtropical
evergreen and semi-evergreen forests. The family is
represented in India by 27 genera and 106 species [“8],
However, only one species, Goniophlebium argutum J.
Sm. in Hk. (syn. Polypodium argutum Wall.) is known as
host plant of a single species of aphid, Aphis (Toxoptera)
aurantii Boyer de Fonscolombe, 1841 9],

f. Family: Pteridaceae: The maidenhair fern family
Pteridaceae comprises some 1150 known species in about
45 genera ., In India, it is represented by 11 genera and
126 species %8, out of which 17 species under 6 genera are
associated with 11 species of aphids belonging to 10
genera. Micromyzodium filicium David, 1958 alone infests
10 species of plants of this family as mentioned below.

1. Adiantum capillus-veneris L.

- Aphis (Aphis) gossypii Glover, 1877 [50

2. Adiantum caudatum L.

- Micromyzella judenkoi (Carver, 1965) (12

- Micromyzodium dasi Verma, 1970 54

- Micromyzodium filicium David, 1958 4

3. Adiantum cordatum Maxon

- Myzus (Nectarosiphon) persicae (Sulzer, 1776) 152

4. Adiantum raddianum C. Presl (syn. Adiantum
cuneipinnulum N.C.Nair & S.R.Ghosh)

- Micromyzodium filicium David, 1958 53

5. Adiantum raddianum C. Presl (syn. Adiantum tinctum
T. Moore)

- Micromyzodium filicium David, 1958 4142

6. Eriosorus sp.

- Amphorophora (Amphorophora) ampullata bengalensis Hille

Ris Lambers & Basu, 1966 [52

- Macromyzus (Anthracosiphoniella) maculatus Basu, 1969 52

- Micromyzodium filicium David, 1958

- Micromyzus niger van der Goot, 1917 52

- Shinjia orientalis (Mordvilko, 1929) 52

7. Hemionitis decomposita (M.Martens & Galeotti)
Christenh.

- Micromyzella judenkoi (Carver, 1965) [37.44

8. Hemionitis farinosa (Forssk.) Christenh. (syn.
Cheilanthes farinosa (Forssk.) Kaulf.)

- Macromyzella polypodicola (Takahashi, 1921) (54

- Micromyzus niger van der Goot, 1917 54

9. Hemionitis marginata (Kunth)
Cheilanthes marginata Kunth)

- Micromyzodium filicium David, 1958 5%

10. Hemionitis  michelii  (Christ)  Christenh.  (syn.
Cheilanthes argentea (S.G.Gmel.) Kunze)

- Micromyzella judenkoi (Carver, 1965) [56]

11. Hemionitis sp.

- Amphorophora (Amphorophora) ampullata bengalensis Hille

Ris Lambers & Basu, 1966 (7411

- Macrosiphum (Macrosiphum) rosae (Linnaeus, 1758) 5

- Micromyzella judenkoi (Carver, 1965) 4% 42

- Micromyzodium dasi Verma, 1970 1251

- Micromyzodium filicium David, 1958 [}

12. Pityrogramma chrysophylla Link

- Micromyzodium filicium David, 1958 571

Christenh.  (syn.
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13. Pityrogramma ebenea (L.) Proctor (syn. Gymnogramma
peruviana Desv., Pityrogramma peruviana Maxon)

- Micromyzodium filicium David, 1958 [42.46]

14. Pteridium aquilinum (L.) Kuhn (syn. Pteris aquilina L.)

- Amphorophora (Amphorophora) ampullata bengalensis Hille

Ris Lambers & Basu, 1966 741

- Shinjia orientalis (Mordvilko, 1929) 41571

15. Pteridium sp.

- Shinjia orientalis (Mordvilko, 1929) [58]

16. Pteris cretica L.

- Micromyzodium filicium David, 1958 141 421

17. Pteris longifolia L.

- Micromyzodium filicium David, 1958 [}

18. Pteris ovalifolia ?

- Shinjia orientalis (Mordvilko, 1929) [57:5%

19. Pteris sp.

- Amphorophora (Amphorophora) ampullata bengalensis Hille

Ris Lambers & Basu, 1966 52

- Eriosoma longipilosum Chakrabarti & Raychaudhary, 1975

1571

- Shinjia orientalis (Mordvilko, 1929) [12.37]

g. Family: Thelypteridaceae: It is a family of marsh ferns
containing 4 genera and more than known 1250 species
(261 Most of these frns are terrestrial, and most occur in
moist or wet habitats in tropical and temperate regions of
the world. In India, 73 species are recognized 81, among
them only one unidentified species of the genus
Thelypteris (syn. Lastrea sp.) is used as host by a single

species of aphid, Micromyzodium filicium David, 1958 1
42]

I11. Order: Salviniales

The order Salviniales consists of only two families,
Marsileaceae and Salviniaceae.

a. Family: Salviniaceae: The family Salviniaceae commonly
known as heterosporous ferns contain only 2 genera Azolla (7
species) and Salvinia (16 species) % In India, 2 species of
Azolla and 3 species of Salvinia are recorded in aquatic habitat
(6% out of which one species of each are infested by a single
aphid species as given below.

1. Azolla pinnata R. Br.

- Rhopalosiphum nymphaeae (Linnaeus, 1761) [61]

2. Salvinia molesta D. Mitch.

- Rhopalosiphum nymphaeae (Linnaeus, 1761) [62 63

Group: Gymnosperms

The superdivision Spermatophyta of the clade Tracheophytes
includes gymnosperms and angiosperms, the former is a
relatively small and highly distinct group of naked seed-
producing plants unlike the latter (angiosperms, seeds and
ovules are enclosed within an ovary). It includes conifers,
cycads, Ginkgo, and gnetophytes and have very ancient
lineage. Their seeds develop either on the surface of scales or
leaves, which are often modified to form cones, or solitary. The
gymnosperms have great ecological and economical
importance. The extant forms are grouped into 4 divisions,
Pinophyta (conifers), Ginkgophyta (Ginkgo), Cycadophyta
(Cycads) and Gnetophyta (Gnetum, Ephedra, Welwitschia),
however, in India, aphids are associated with plants belonging
to only Pinophyta and Gnetophyta.
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A. Division: Pinophyta

Members of this division of Gymnospermae are commonly
called as conifers and comprise a single extant class, Pinopsida.
They are perennial woody plants with secondary growth. It
includes cedars, Douglas-firs, cypresses, firs, junipers, kauri,
larches, pines, hemlocks, redwoods, spruces, and yews. The
conifers are ecologically and economically important as they
provide us bulk of timber, pencil wood, paper pulp, resin, oil,
tar, turpentine, medicine, food and are even used for tanning
(64 Hence, the aphid infestation of these plants is a matter of
concern for silviculture also. The Pinophyta includes 2 orders,
Cupressales and Pinales ?°1 and plants belonging to both orders
are associated with aphids as stated below.

I. Order: Cupressales
It includes 5 families, Araucariaceae, Cupressaceae,
Podocarpaceae, Sciadopityaceae, and Taxaceae. However, in
India, members of only three families as mentioned below are
associated with aphids.

a. Family: Araucariaceae: Araucariaceae is an extremely
ancient family of coniferous trees largely confined to the
Southern Hemisphere. Plants of this family are typically
extremely tall evergreen trees. Only 41 species under 3 genera
are known %1, In India, an unidentified species of Araucaria
sp. was recorded as host plant of a single species of aphid,
Cinara (Cinara) atrotibialis David & Rajasingh, 1968 [52 6],

b. Family: Cupressaceae: Cupressaceae, also known as the
cypress family, includes the junipers and redwoods, with most
widely distribution among gymnosperms. The family includes
25 genera (13 monotypic) globally ©°. The heartwood of many
species of Cupressaceae is used for furnitures, wooden pencils
and roofing houses. Other plants are used to make houses,
canoes, baskets, boxes and even clothing from their bark, wood
and roots. Several plants of the family are of horticulture
importance and hence information regarding their association
with aphid pests is very important. In India, 8 species under 6
genera serve as host plant of 7 species belonging to 4 genera as
stated below.

1. Austrocedrus chilensis (D. Don) Pic. Serm. & Bizzarri
(=Thuja chilensis D. Don)

- Cinara (Cupressobium) tujafilina (del Guercio, 1909) [671

2. Cryptomeria japonica (Thunb. ex L.f.) D.Don

- Brachycaudus (Brachycaudus) helichrysi (Kaltenbach, 1843)
1521

3. Cupressus sp.

- Aphis (Aphis) gossypii Glover, 1877 [52

- Cinara (Cupressobium) tujafilina (del Guercio, 1909) (¢l

4. Juniperus recurva Buch.-Ham. Ex D. Don

- Cinara (Cupressobium) cupressi (Buckton, 1881) [6% 70

5. Juniperus rigida Siebold & Zucc. (syn. Juniperus
communis Thunb.)

- Cinara (Cinara) confinis (Koch, 1856) ["!]

6. Juniperus squamata Buch-Ham ex D. Don

- Cinara (Cupressobium) asishghoshi Chakrabarti, Medda &
Kanturski, 2020 (]

7. Platycladus orientalis (L.) Franco (syn. Biota orientalis
(L.) Endl.; Thuja orientalis L.)

- Lachnus sp. /271

www.dzarc.com/entomology

ISSN NO: 2583-1917

- Cinara (Cupressobium) tujafilina (del Guercio, 1909) [65. 71
8. Thuja occidentalis L.

- Cinara (Cupressobium) tujafilina (del Guercio, 1909) [68. 74]
9. Thuja sp.

- Cinara (Cupressobium) tujafilina (del Guercio, 1909) 6674

c. Podocarpaceae: Podocarpaceae comprises about 200
species of evergreen trees and shrubs (WFO). However, in
India, only two species of a single genus Nageia Gaertn. are
reported and only one species, Nageia nagi Kuntz. (=Myrica
nagi Thunb.) was reported as host plant of a single polyphagous
aphid species, Myzus (Myzus) ornatus Laing, 1932 [,

d. Family: Taxaceae: Taxaceae, also known as the yew
family, includes six extant genera, and 34 species of plants
distributed worldwide €1, However, in India, only one species
is associated with 3 species of aphids as mentioned below,
among 4 species of 3 genera are known [7°],

1. Taxus baccata L.

- Cinara (Cupressobium) himalayaensis Chakrabarti, Medda &
Kanturski, 2020 [6]

- Hyperomyzus (Hyperomyzus) lactucae (Linnaeus, 1758) 78]

- Prociphilus (Prociphilus) taxus (Ghosh, Chakrabarti,
Chowdhuri & Raychaudhuri, 1969) [ 761

2. Taxus sp.

- Prociphilus (Prociphilus) taxus (Ghosh, Chakrabarti,
Chowdhuri & Raychaudhuri, 1969) ['7]

Il. Order: Pinales

The members of the order Pinales are characterized with its
reproductive structure, the cones. In modern classification, it
includes only type family Pinaceae.

a. Family: Pinaceae: The Pinaceae is the largest family of
conifers comprising 11 genera and 232 species % and widely
distributed mostly in northern hemispfere with the majority of
the species in temperate climates, but ranging from subarctic to
tropical. Economically they are very important as its wood is
used as timber for construction and furniture and also used for
the manufacture of turpentine, rosin, pulp, and paper. Hence,
the aphid infestation of these plants is a matter of concern for
silviculture also. In India, at least 20 species under 5 genera are
known ["8 among which 12 species are associated with 32
aphid species. The aphid, Cinara (Cinara) atrotibialis David &
Rajasingh, 1968, alone infests 6 species of pines as stated
below.

1. Abies pindrow Royle

- Cinara (Cinara) atroalbipes David, Narayanan & Rajasingh,
1971 [

- Cinara (Cinara) confinis (Koch, 1856) [/l

- Cinara sp. [8%

- Mindarus japonicus Takahashi, 1931 [

- Pemphigus sp. 64

2. Abies sp.

- Cinara (Cinara) confinis (Koch, 1856) (€%

- Cinara (Cinara) tenuipes Chakrabarti & Ghosh, 1974 11 [40]
- Cinara (Cinara) tistaensis Agrawala & Raychaudhuri, 1982
[69]

- Cinara sp. 4

- Mindarus abietinus Koch, 1857 [12 66

- Rhopalosiphum rufiabdominale (Sasaki, 1899) (&3 84
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3. Cedrus deodara (Roxb. ex D. Don) G. Don

- Aphis (Aphis) spiraecola Patch, 1914 [

- Aphis (Aphis) verbasci Schrank, 1801 [0

- Cinara (Cinara) confinis (Koch, 1856) [*2

- Cinara (Cinara) curvipes (Patch, 1912) 81

- Mindarus abietinus Koch, 1857 [12 661

- Stomaphis (Stomaphis) mordvilkoi Hille Ris Lambers, 1933
[83]

- Stomaphis sp. [

4. Picea abies (L.) H. Karst.

- Cinara (Cinara) lachnirostris Hille Ris Lambers, 1966 [%]

- Lachnus tropicalis (van der Goot, 1916) ['2

5. Picea smithiana Boiss. (=Abies morinda Loudon; Picea
morinda Link)

- Cinara (Cinara) atroalbipes David, Narayanan & Rajasingh,
1971 681

- Cinara (Cinara) atrotibialis David & Rajasingh, 1968 [°]

- Cinara (Cinara) comata Doncaster, 1956 [7°. 6]

- Cinara (Cinara) confinis (Koch, 1856) [*2

- Cinara sp. [0

- Mindarus japonicus Takahashi, 1931 [}

6. Pinus kesiya Royle ex Gordon (syn. Pinus khasya Royle
ex Gord.)

- Cinara (Cinara) atrotibialis David & Rajasingh, 1968 [7: 6]
- Cinara (Cinara) nr. schimitscheki Bérner, 1940 €]

- Cinara (Schizolachnus) orientalis (Takahashi, 1924) [

- Eulachnus thunbergii (Wilson, 1919) [56]

- Neomyzus circumflexus (Buckton, 1876) (6]

- Nippolachnus bengalensis Basu & Hille Ris Lambers, 1968
[33]

- Nippolachnus piri Matsumura, 1917 ]

7. Pinus kesiya var. langbianensis (A.Chev.) Gaussen ex Bui
(syn. Pinus insularis Endl.)

- Cinara (Cinara) atrotibialis David & Rajasingh, 1968 [¢7]

- Cinara (Cinara) pinea (Mordvilko, 1895) (8l

- Eulachnus thunbergii (Wilson, 1919) [

8. Pinus palustris Mill. (syn. Pinus longifolia Salisb.)

- Cinara (Cinara) atroalbipes David, Narayanan & Rajasingh,
1971 681

9. Pinus patula Schitdl. & Cham.

- Cinara (Cinara) maculipes Hille Ris Lambers, 1966 [

- Eulachnus thunbergii (Wilson, 1919) 7]

10. Pinus pinaster Aiton

- Cinara (Cinara) atrotibialis David & Rajasingh, 1968 [l
11. Pinus roxburghii Sarg. (syn. Pinus longifolia Roxb. ex
Lambert)

- Cinara (Cinara) atrotibialis David & Rajasingh, 1968 (¢l

- Cinara (Cinara) lachnirostris Hille Ris Lambers, 1966 [
12. Pinus wallichiana A.B. Jacks. (syn. Pinus excelsa Wall.
ex Lamb)

- Cinara (Cinara) eastopi Pintera, 1965 [66. 7]

- Cinara (Cinara) lachnirostris Hille Ris Lambers, 1966 0. 72
- Cinara (Cinara) maculipes Hille Ris Lambers, 1966 [*

- Cinara (Cinara) takahashii takahashii Chakrabarti, Medda &
Kanturski, 2020 (681

- Lachnus tropicalis (van der Goot, 1916) [

- Prociphilus (Stagona) himalayaensis Chakrabarti, 1976 [40. 6]
- Pseudessigella brachychaeta Hille Ris Lambers, 1966 1
13. Pinus sp.

- Aphis (Aphis) spiraecola Patch, 1914 52
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- Cinara (Cinara) atroalbipes David, Narayanan & Rajasingh,
1971 [l

- Cinara (Cinara) atrotibialis David & Rajasingh, 1968 [®2

- Cinara (Cinara) chaetorostrata Ghosh & Raychaudhuri,
1981 [l

- Cinara (Cinara) comata Doncaster, 1956 [

- Cinara (Cinara) lachnirostris Hille Ris Lambers, 1966 [*°]

- Cinara (Cinara) maculipes Hille Ris Lambers, 1966 []

- Cinara (Cinara) takahashii takahashii Chakrabarti, Medda &
Kanturski, 2020 68

- Cinara (Cinara) tenuipes Chakrabarti & (]

- Cinara sp.[l

- Eulachnus pumilae Inouye, 1939 8]

- Eulachnus rileyi (Williams, 1911)? [®4

- Eulachnus thunbergii (Wilson, 1919) 56

- Lachnus tropicalis (van der Goot, 1916) [

- Nippolachnus piri Matsumura, 1917 I

- Prociphilus (Stagona) himalayensis Chakrabarti, 1976 [°°]

- Sinomegoura citricola (van der Goot, 1917) [*°]

14. Tsuga dumosa Eichl. (syn. Tsuga brunoniana Carriere)
- Prociphilus sp. [

B. Division: Gnetophyta

I. Order: Gnetales

Gnetophyta having a single order Gnetales consisting of 3
monotypic families, Gnetaceae, Welwitschiaceae, and
Ephedraceae.

1. Family: Ephedraceae: The family includes around 70
species of the genus Ephedra L. ®1 which are widely
distributed in many arid regions of the world. They are
commonly known as joint-pine, jointfir, Mormon-tea or
Brigham tea. Most of the plants contain ephedrine, a medicinal
compound. In India, out of 14 species known 71 only one
identified and one unidentified apecies of Ephedra L. are
associated with a single species of aphids as given below.

1. Ephedra gerardiana Wall. ex Klotzsch & Garcke

- Ephedraphis ephedrae (Nevsky, 1929) (4

2. Ephedra sp.

- Ephedraphis ephedrae (Nevsky, 1929) %

Conclusion

The present checklist displays that 30 species of pteridophytes
are colonised by 20 species of aphids under 16 genera.
Maximum 17 species of plants belonging to the family
Pteridaceae are associated with 11 species of aphids. Similarly,
23 species of gymnosperms are colonised by 41 species of
aphids described under 13 genera. Among them, 12 species of
the family Pinaceae are associated with 32 species of aphids.
Out of 61 species of the aphids recorded on pteridophytes and
gymnosperms together, highly polyphagous species of aphids
are Micromyzodium filicium (12 plant species) followed by
Amphorophora (Amphorophora) ampullata bengalensis and
Cinara (Cinara) atrotibialis (6 plant species each). Most of the
pteridophytes are associated with aphidines while the
gymnosperms with lachnines.
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