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Abstract

An annotated analysis of the predator complex associated with Brachycaudus species in India was conducted based on published
records. A total of 47 predator species belonging to five orders and ten families were documented preying on five Brachycaudus
species (including one unidentified species) infesting 29 host plant species across 11 states of India. These interactions collectively
formed 112 tri-trophic associations (TTAs). Coleoptera was the dominant order, represented by 24 species of Coccinellidae,
followed by Diptera (9 species), Hemiptera (7 species), Araneae (4 species), and Neuroptera (2 species). Adalia tetraspilota,
Coccinella septempunctata, Propylea luteopustulata, and Hippodamia variegata were among the most widely distributed predators.
Brachycaudus helichrysi supported the highest predator diversity, with 41 predator species associated with 24 host plants, forming
95 TTAs across nine states. Among host plants, peach (Prunus persica) harboured the richest predator assemblage, supporting 22
predator species, followed by almond (Prunus amygdalus) with 12 predator species. The distribution of TTAs exhibited marked
geographical variation, with Uttarakhand (34 TTAs), Jammu & Kashmir (25), and Himachal Pradesh (19) together accounting for
nearly 70% of all documented associations. The predominance of interactions in the Himalayan region reflects favourable climatic
conditions, rich temperate flora, and extensive survey efforts. The study highlights the ecological significance of coccinellids,
syrphids, anthocorids, spiders, and lacewings in the natural regulation of Brachycaudus populations and provides a comprehensive
baseline for future studies on aphid biodiversity, biogeography, and conservation biological control in India.
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Introduction

The genus Brachycaudus van der Goot, 1913 (Aphididae:
Aphidinae: Macrosiphini) is a moderately diverse aphid genus
comprising nine subgenera and approximately 50 valid species
worldwide. Members of the genus are distributed
predominantly throughout the Palaearctic region, although
several species extend into other biogeographic regions,
including Asia, Africa, and North America [* 3%,
Brachycaudus species are small- to medium-sized aphids,

allowing rapid population growth, whereas sexual forms are
produced in autumn and give rise to overwintering eggs -*%%],
The genus has attracted considerable evolutionary interest
because it includes species representing all major aphid life-
cycle strategies: monoecy on woody hosts, monoecy on
herbaceous hosts, and heteroecy involving host alternation 41,
Molecular phylogenetic analyses suggest that gains and losses
of host alternation have occurred repeatedly within
Brachycaudus, challenging the traditional hypothesis that once
a primary woody host is lost it cannot be regained . Such
evolutionary flexibility is believed to have contributed
significantly to diversification and speciation within the genus.
In India, Brachycaudus is represented by only seven species
belonging to five subgenera, e.g. Brachycaudus (Prunaphis)
cardui (Linnaeus, 1758); Brachycaudus (Brachycaudus)
helichrysi (Kaltenbach, 1843); Brachycaudus
(Mordvilkomemor) pilosus (Mordvilko ex Nevsky, 1929);
Brachycaudus (Scrophulaphis) persicae (Passerini, 1860);
Brachycaudus (Thuleaphis) amygdalinus (Schouteden, 1905);
and Brachycaudus (Thuleaphis) rumexicolens (Patch, 1917).
These species have been recorded from 185 host plant species,
reflecting a broad range of host associations and ecological

green to ochreous-red in colour, with weakly developed
antennal tubercles and antennae shorter than the body. The
terminal process of the last antennal segment is at least three
times the length of its basal part. Apterae often possess a dark
dorsal sclerotic shield, while marginal tubercles are absent or
poorly developed. The siphunculi are short, smooth, cylindrical
to tapering, and distinctly flanged, whereas the cauda is short,
broad, semicircular to helmet-shaped, and slightly constricted
at the base. There is considerable morphological variation
associated with host-plant utilisation and life-cycle strategies [
20, 291 Species of Brachycaudus exhibit diverse life-history
patterns, including holocyclic and anholocyclic reproduction,

as well as monoecious and heteroecious life cycles. Many
species overwinter as eggs on woody hosts, particularly species
of Prunus (Rosaceae), while summer generations develop on a
wide range of herbaceous plants. Reproduction is
predominantly parthenogenetic during the growing season,
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adaptability within the country %21,

Species of Brachycaudus infest a wide range of economically
important plants, particularly members of Rosaceae,
Asteraceae, Boraginaceae, Caryophyllaceae, Polygonaceae,
and other families *!. Several species are recognised as pests
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of fruit crops, ornamental plants, medicinal herbs, and wild
vegetation. Among them, Brachycaudus helichrysi is highly
polyphagous feeding on 184 species of plants [*!). Their feeding
activity causes deformation of leaves and shoots, suppression
of plant growth, and reduction in crop yield and quality. In
addition, some species are known vectors of economically
important plant viruses, thereby increasing their agricultural
significance ™. Owing to their broad host range, high
reproductive potential, and adaptability to diverse climatic
conditions, Brachycaudus species frequently attain pest status
in both cultivated and natural ecosystems.

Natural enemies play a crucial role in regulating aphid
populations and constitute an essential component of
sustainable pest management programmes. Aphidophagous
predators, including coccinellid beetles, syrphid flies,
lacewings, spiders, and predatory bugs exert substantial
mortality on aphid populations and contribute significantly to
their natural suppression ¥, These natural enemies form the
basis of classical, augmentative, and conservation biological
control strategies, reducing dependence on
insecticides and promoting ecological stability in
agroecosystems. Conservation of indigenous predator and
parasitoid communities has increasingly been recognised as an
effective and environmentally sound approach for aphid
management, particularly in integrated pest management

chemical

programmes.
Knowledge of the diversity, host associations, and
geographical distribution of natural enemies is fundamental for
understanding aphid—natural enemy interactions and for
developing effective biological control strategies. Although
numerous records of predators and parasitoids associated with
Brachycaudus species are scattered throughout taxonomic,
ecological, and faunistic literature, no comprehensive checklist
is available for India. The absence of a consolidated account
hampers assessments of species richness, distribution patterns,
and the potential utilisation of natural enemies in biological
control programmes.

The preparation of an annotated checklist is therefore necessary
to document the diversity and distribution of predators
associated with Brachycaudus species across different states of
India. Such a checklist provides baseline information on
species composition, host associations, geographical
occurrence, and natural enemy complexes, facilitating future
studies on biodiversity, ecology, conservation biological
control, and integrated aphid management. The present study
aims to compile and critically review all available records of
predators associated with Brachycaudus species in India and to
provide a comprehensive checklist of their natural enemies
along with their state-wise distribution.

Materials and Methods

Published records of Brachycaudus species and their associated
predators in India were compiled through an extensive survey
of scientific literature, including research articles, books,
monographs, catalogues, review papers, faunistic surveys, and
technical reports published up to May 1, 2026. Information on
aphid species, natural enemies, host plants, state-wise
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distribution, and references was extracted and critically
examined. The nomenclature and taxonomic status of aphid
species were validated using the Aphid Species File
(https://Aphid.SpeciesFile.org). Predator and parasitoid names
were  verified using databases
(https://www.gbif.org), while host plant nomenclature was
standardised  according to  World Flora  Online
(https://www.worldfloraonline.org). Synonyms and obsolete
names were updated to their currently accepted valid names.

The checklist is arranged orderwise, familywise and species-
wise, providing information on associated predators, host
plants, state-wise distribution, and relevant references.
Duplicate and doubtful records were carefully evaluated before

current  taxonomic

inclusion.

Results and Discussion

A total of 47 predator species belonging to five orders and ten
families were recorded preying on 5 species (one unidentified)
of Brachycaudus in India infesting 29 host plant species and
collectively formed 112 tri-trophic associations (TTAs)
distributed across 11 states (Table 1). Coleoptera was the
dominant order, represented by 24 species, all belonging to the
family Coccinellidae. Among which, Adalia tetraspilota
exhibited the widest distribution, being associated with only
Brachycaudus helichrysi on 10 host plants across four states.
Other widely distributed predators included Coccinella
septempunctata and Propylea luteopustulata, each associated
with nine host plant species, while Harmonia eucharis and
Hippodamia variegata each were recorded from seven host
plants. Cheilomenes sexmaculata, Oenopia sauzeti, and Calvia
punctata were also associated with more than one aphid
species. Diptera constituted the second most diverse order with
nine species belonging to Chamaemyiidac and Syrphidae.
Among these, Episyrphus balteatus and Eupeodes confrater
were the most important syrphid predators, each recorded from
two aphid species and four to six host plants. Hemiptera was
represented by seven species belonging to Anthocoridae and
Miridae, whereas Araneae comprised four species distributed
among Araneidae, Clubionidae, Salticidae, and Theridiidae.
Neuroptera was represented by two chrysopid species, namely
Chrysopa sp. and Chrysoperla zastrowi sillemi. The latter
showed a comparatively broad host range, being associated
with two Brachycaudus species on four host plants.

Most predator species exhibited narrow host associations, with
41 species recorded from only a single aphid species,
Brachycaudus helichrysi and host plant. In contrast, only seven
predator species were associated with two Brachycaudus
species. The results indicate that coccinellid beetles constitute
the predominant predator guild of Brachycaudus species in
India, followed by syrphid flies, anthocorid bugs, spiders, and
lacewings. The large number of tri-trophic associations
documented highlights the ecological importance of these
predators in the natural regulation of Brachycaudus
populations across diverse agroecosystems and geographical
regions of India.

A total of 112 tri-trophic associations (TTAs) involving
Brachycaudus species, their host plants, and predators were
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documented from 11 states of India (Figure 1). The distribution
of TTAs showed considerable geographical variation.
Uttarakhand recorded the highest number of TTAs (34),
accounting for 29.3% of the total associations, followed by
Jammu & Kashmir (31 TTAs) and Himachal Pradesh (19
TTAs). Together, these three Himalayan states contributed 84
TTAs, representing 72.4% of all documented associations.
Moderate numbers of TTAs were recorded from Uttar Pradesh
(13), West Bengal (11), Manipur (6), and Sikkim (6). In
contrast, relatively few associations were reported from
Nagaland (3), Bihar (1), Madhya Pradesh (1), and Tripura (1).

ISSN NO: 2583-1917

The predominance of TTAs in the northwestern Himalayan
region reflects the greater diversity and abundance of
Brachycaudus species, their host plants, and associated
predator fauna in these areas. Conversely, the lower numbers
recorded from several states may be attributable to limited
occurrence of host plants, restricted aphid distribution, or
inadequate faunistic surveys. Overall, the results indicate that
the Himalayan states constitute the principal centres of
predator-mediated  tri-trophic  interactions  involving
Brachycaudus species in India.

Dadra & \- Haveli
Daman & Diu

ARABEAN SEA

NS
N

INDIAN OCEAN

N
A MAP OF INDIA

BAY OF BENGAL

!

Andamgn & Nicobar

.
*3

)

Fig 1: Map showing the number of tri-trophic associations of Brachycaudus species in different states/union territories of India. No species of

the predator was recorded in the red shaded states/union territories of India

Table 1: Number of species of predators preying on different number of Brachycaudus species infesting different number of host plant species

and tri-trophic associations (TTAs) in number of states in India

. . Number of
Order/Family Species of the predators Aphid species | Plant species | TTAs | States
Order: Araneae

Araneidae 1. Neoscona sp. 1 1 1 1

Clubionidae 2. Clubiona sp. 1 2 2 1

Salticidae 3.  Myrmarachne sp. 1 1 1 1

Theridiidae 4. Theridion sp. 1 1 1 1

Order: Coleoptera
Coccinellidae 5. Adalia bipunctata 1 1 1 1
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Adalia tetraspilota
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Brumoides suturalis

6.
7. Ballia sp.
8
9

Calvia punctata

10. Cheilomenes sexmaculata

11. Coccinella septempunctata

12. Coccinella transversalis

13. Coelophora bissellata

14. Harmonia dimidiata

15. Harmonia eucharis

16. Harmonia sp.

17. Hippodamia variegata

18. Hippodamia variegata doubledeayi

19. Horniolus dispar

20. Megalocaria dilatata

21. Micraspis discolor

22. Oenopia billieti

23. Oenopia kirbyi

24. Oenopia sauzeti

25. Oenopia sexareata

26. Propylea luteopustulata

27. Rodolia octoguttata

28. Scymnus sp.

29. Sticholotis binotata
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Order: Diptera

Chamaemyiidae 30. Leucopis sp. 1 1 1 1
31. Betasyrphus serarius 1 1 1 1
32. Episyrphus balteatus 2 6 6 2
33. Eupeodes confrater 2 4 4 2
34. Eupeodes corollae 1 1 1 1
35. Ischiodon scutellaris 1 1 1 1
Syrphidae 36. Paragus politus 1 1 1 1
37. Paragus rufocinctus 1 1 1 1
38. Paragus serratus 1 1 1 1
39. Paragus tibialis 2 2 2 2
40. Sphaerophoria indiana 1 1 1 1
41. Sphaerophoria scripta 1 1 1 1
Order: Hemiptera
42. Anthocoris confusus 1 1 1 2
43. Anthocoris minki pistaciae 1 2 2 1
. 44. Anthocoris nt. pilosus 1 1 1 1
Anthocoridae 45. Orius lindbergi | 1 | 1
46. Orius minutus 1 1 1 1
47. Orius sp. 1 1 1 1
Miridae 48. Psallus sp. 1 1 1 1
Order: Neuroptera
. 49. Chrysopa sp. 1 | 1
Chrysopidae 50. Chrysoperla zastrowi sillemi 2 4 4 1
Total 4 29 116 11

Five species of Brachycaudus (including on unidetified) were
recorded from different host plants and states of India,
supporting varying numbers of predator species. Among them,
Brachycaudus helichrysi harboured the highest predator
diversity, with 41 predator species associated with 24 host
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plants, forming 99 tri-trophic associations (TTAs) across nine
states. In contrast, Brachycaudus cardui and Brachycaudus
rumexicolens each supported five predator species, accounting
for five TTAs. The former was recorded from five host plants
in four states, whereas the latter occurred on two host plants in
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two states. Brachycaudus persicae was the least represented
species, with only one predator species, one host plant recorded
from one state. The relative contribution of different
Brachycaudus species to the diversity of associated predator
species, host plant species infested, and the total number of
documented TTAs in India are illustrated in Figure 2.

A total of 29 host plant species belonging to diverse families
were recorded as hosts of Brachycaudus species and their
associated predator assemblages in India (Table 2). Among
these, Prunus persica (peach) supported the highest predator
diversity, harbouring 22 predator species associated
exclusively with Brachycaudus helichrysi and accounting for
22 tri-trophic associations (TTAs) across four states. Prunus
amygdalus (almond) ranked second in importance, supporting

ISSN NO: 2583-1917

two Brachycaudus species and 12 predator species, resulting in
12 TTAs distributed across three states. Other notable host
plants included Clerodendron sp., which supported seven
predator species, while Brassica oleracea var. capitata,
Erigeron canadensis, and Kleinia grandiflora each harboured
five predator species. The majority of host plants was infested
predominantly by Brachycaudus helichrysi and supported
comparatively low predator richness, generally involving one
to five predator species. These findings highlight the prominent
role of certain host plants, particularly species of Prunus, in
sustaining diverse predator communities and facilitating
complex tri-trophic interactions involving Brachycaudus
aphids in India.
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Fig 2: Relative contribution of different Brachycaudus species to (A) the diversity of associated
predator species, (B) the diversity of host plant species infested, and (C) the total number of
documented tri-trophic associations in India
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Table 2: Number of species of plants infested by different species of Brachycaudus consumed by different numbers of predator species along
with TTAs in different number of states in India

. Number of
Plant species - - -
Aphid species Predator species TTAs States

1. Ageratum conyzoides 1 6 6 2
2. Anaphalis margaritacea 1 2 2 1
3. Artemesia sp. 1 1 1 2
4. Artemisia vulgaris 1 4 4 4
5. Brassica oleracea var. botrytis 1 4 4 1
6. Brassica oleracea var. capitata 1 5 5 1
7.  Brassica rapa 1 2 2 2
8. Carduus edelbergii 1 1 1 1
9.  Carduus sp. 1 1 1 1
10. Chromolaena odorata 1 3 3 3
11. Cirsium wallichii 1 1 1 1
12.  Cirsium sp. 1 1 1 1
13. Clerodendron sp. 1 7 7 3
14. Crotalaria saltiana 1 1 1 1
15. Duranta erecta 1 1 1 1
16. Erigeron bonariensis 1 4 4 1
17. Erigeron canadensis 1 5 5 1
18. Erigeron sp. 1 1 1 1
19. Eupatorium sp. 1 1 1 1
20. Gynura bicolor 1 4 4 3
21. Kleinia grandiflora 1 5 5 1
22. Prunus amygdalus 2 12 12 3
23. Prunus domestica 1 2 2 1
24. Prunus persica 1 26 26 4
25. Rumex hastatus 1 1 1 1
26. Rumex sp. 1 4 4 1
27. Schleichera oleosa 1 1 1 1
28. Solanum lycopersicum 1 4 4 1
29. Synotis rufinervis 1 1 1 1
30. Unknown plant 3 5 5 3

Total 5 50 116 11

Discussion

The predominance of coccinellid beetles among the 47
recorded predator species agrees with previous studies
identifying ladybird beetles as the principal aphidophagous
predators in agroecosystems due to their broad prey range and
high consumption capacity ?7. The wide distribution of
Coccinella septempunctata, Adalia tetraspilota, Propylea
luteopustulata, and Hippodamia variegata reflects their
ecological adaptability and ability to exploit aphids on diverse
host plants [3!1. Syrphids, anthocorids, spiders, and chrysopids
formed important secondary predator groups, contributing to
the natural regulation of Brachycaudus populations [4% 4649 511,
The highest predator diversity associated with Brachycaudus
helichrysi is attributable to its polyphagous nature and
extensive distribution on 24 host plant species across nine
states of India. Increased host-plant diversity and vegetation
complexity are known to promote greater herbivore abundance
and support richer assemblages of predators and other natural
enemies by providing diverse resources, refugia, and prey
habitats > 3. Consequently, the broad host range of
Brachycaudus helichrysi likely contributes to the high diversity
of predator species and tri-trophic associations recorded in the
present study.
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The concentration of nearly 70% of all tri-trophic associations
in Uttarakhand, Jammu & Kashmir, and Himachal Pradesh
highlights the importance of the Himalayan region. Its varied
topography, altitudinal gradients, temperate climate, and rich
flora provide favourable habitats for Brachycaudus species and
their natural enemies. Moreover, extensive aphidological
surveys conducted in these states have likely contributed to the
higher number of recorded associations [>45 5, In contrast, the
lower diversity documented from several other states may
reflect limited host-plant availability, restricted aphid
occurrence, or inadequate survey efforts.

The exceptionally high predator richness recorded on Prunus
persica and Prunus amygdalus further emphasises the
importance of host-plant diversity in sustaining predator
communities. These plants serve as important reservoirs of
Brachycaudus populations and their natural enemies,
promoting complex tri-trophic interactions and contributing to
conservation biological control in Indian ecosystems [ 321,
The paucity of records of natural enemies of Brachycaudus
species from western and southern India is primarily
attributable to the limited distribution of these temperate aphids
and their preferred host plants, particularly Prunus, Artemisia,
and Rumex species, which are more abundant in the Himalayan
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region ). The cooler climatic conditions and rich temperate
flora of northern India favour both Brachycaudus populations
and their associated predator communities. Additionally,
extensive aphidological surveys conducted in Himalayan states
such as Jammu & Kashmir, Himachal Pradesh, and
Uttarakhand have resulted in better documentation of aphid—
plant—predator associations, whereas comparable studies are
scarce in western and southern India. Thus, the apparent
absence of records likely reflects a combination of
biogeographical constraints and inadequate survey efforts
rather than the true absence of natural enemies.

Following is the detailed account of tri-trophic associations of
Brachycaudus species in India:

A. Order: Araneae

a. Family: Araneidae

1. Neoscona sp.

o Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Batsch - Uttarakhand ['®]

b. Family: Clubionidae

1. Clubiona sp.

o Brachycaudus helichrysi (Kaltenbach, 1843)

- Erigeron bonariensis L. - Uttarakhand ['®]

- Prunus persica (L.) Batsch - Uttarakhand ['®)

c. Family: Salticidae

1. Myrmarachne sp.

o Brachycaudus helichrysi (Kaltenbach, 1843)

- Erigeron bonariensis L. - Uttarakhand ['®]

d. Family: Theridiidae

1. Theridion sp.

o Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Batsch - Uttarakhand ('8!

B. Order: Coleoptera

Family: Coccinellidae

1. Adalia bipunctata (Linnaeus, 1758)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Unknown plant - West Bengal [1]

2. Adalia tetraspilota (Hope, 1831)

o Brachycaudus helichrysi (Kaltenbach, 1843)

- Ageratum conyzoides L. - Uttar Pradesh 3]

- Artemisia vulgaris L. - West Bengal [13]

- Brassica oleracea L. var. botrytis - Jammu & Kashmir 3%
- Brassica oleracea L. var. capitata - Jammu & Kashmir B
- Clerodendron sp. - Uttar Pradesh [14]

- Erigeron canadensis L. - Jammu & Kashmir %

- Kleinia grandiflora (Wall. ex DC.) N.Rani - Jammu &
Kashmir B

- Prunus amygdalus Batsch - Himachal Pradesh [*]

- Prunus persica (L.) Stokes - Uttarakhand [>°]

- Rumex sp. - Jammu & Kashmir 3%

3. Ballia sp.

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Stokes - Himachal Pradesh >

- Sikkim 2!

4. Brumoides suturalis (Fabricius, 1798)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Brassica rapa L. - West Bengal 3]

www.dzarc.com/entomology
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5. Calvia punctata (Mulsant, 1853)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus amygdalus Batsch - Himachal Pradesh [

- Rumex sp. - Jammu & Kashmir %

6. Cheilomenes sexmaculata (Fabricius, 1781)

® Brachycaudus cardui (Linnaeus, 1758)

- Carduus sp. - Madhya Pradesh B7

- Ageratum conyzoides L. - Uttar Pradesh 8!

- Artemisia vulgaris L. - Nagaland ']

- Chromolaena odorata (L.) R.M.King and H.Rob. - Nagaland
[13,36]

- Clerodendron sp. - Uttar Pradesh [14]

7. Coccinella septempunctata Linnaeus, 1758

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Artemesia sp. - Sikkim 2! 37); West Bengal ['”]

- Artemisia vulgaris L. - Sikkim [3!

- Brassica oleracea L. var. botrytis - Jammu & Kashmir 3]
- Brassica oleracea L. var. capitata - Jammu & Kashmir [3%
- Erigeron canadensis L. - Jammu & Kashmir 3%

- Erigeron sp. - Uttarakhand 12

- Kleinia grandiflora (Wall. ex DC.) N.Rani - Jammu &
Kashmir B

- Prunus persica (L.) Stokes - Himachal Pradesh %); Jammu &
Kashmir [

- Uttarakhand 1, West Bengal ['”]

- Unknown plant - Tripura ]

8. Coccinella transversalis Fabricus, 1781

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Ageratum conyzoides L. - Uttar Pradesh 3]

- Artesemia vulgaris L. - Manipur [!*)

- Clerodendron sp. - Uttar Pradesh ['4]

- Gynura bicolor DC. - Manipur ['¥]; Nagaland [*)

- Prunus persica (L.) Stokes - Himachal Pradesh 3%

- Solanum lycopersicum L. - Uttar Pradesh 1%

9. Coelophora bissellata Mulsant, 1850

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Chromolaena odorata (L.) R M.King and H.Rob. - Manipur
[19]

10. Harmonia dimidiata (Fabricius, 1781)

- Prunus persica (L.) Stokes — Jammu & Kashmir [¢]

11. Harmonia eucharis (Mulsant, 1853)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Ageratum conyzoides L. - Uttar Pradesh 8!

- Anaphalis margaritacea (L.) Benth. & Hook.f. - Uttarakhand
[18,25]

- Clerodendron sp. - Uttar Pradesh [14]

- Prunus amygdalus Batsch - Uttarakhand !

- Prunus domestica L. - Uttarakhand 1% 2%

- Prunus persica (L.) Stokes - Uttarakhand [*%!

- Solanum lycopersicum L. - Uttar Pradesh 1%

12. Harmonia sp.

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Gynura bicolor DC. - Sikkim [3]

13. Hippodamia variegata (Goeze, 1777)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Brassica oleracea L. var. botrytis - Jammu & Kashmir 3
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- Brassica oleracea L. var. capitata - Jammu & Kashmir 3%
- Erigeron bonariensis L. - Uttarakhand 1>°]

- Erigeron canadensis L. - Jammu & Kashmir 3%

- Kleinia grandiflora (Wall. ex DC.) N.Rani - Jammu &
Kashmir 30

- Prunus amygdalus Batsch - Himachal Pradesh [®

® Brachycaudus rumexicolens (Patch, 1917)

- Rumex sp. - Jammu & Kashmir 3%

14. Hippodamia variegata doubledeayi (Mulsant, 1850)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Clerodendron sp. - Uttar Pradesh [14]

15. Horniolus dispar Weise, 1900

o Brachycaudus helichrysi (Kaltenbach, 1843)

- Gynura bicolor DC. - Sikkim [13]

16. Megalocaria dilatata (Fabricius, 1775)

o Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Stokes - Himachal Pradesh (3%

17. Micraspis discolor (Fabricius, 1798)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Duranta erecta L. - Manipur [

18. Oenopia billieti (Mulsant, 1853)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Stokes - Himachal Pradesh [

19. Oenopia kirbyi Mulsant, 1850

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Stokes - Himachal Pradesh B
Uttarakhand 2324

20. Oenopia sauzeti Mulsant, 1866

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus amygdalus Batsch - Himachal Pradesh [ 1)

- Prunus persica (L.) Stokes - Jammu & Kashmir [
Uttarakhand 2325

® Brachycaudus sp.

- Crotalaria saltiana Andrews - West Bengal 3%

- Eupatorium sp. - West Bengal ]

- Rumex hastatus D. Don - Uttarakhand 1/

21. Oenopia sexareata (Mulsant, 1853)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Clerodendron sp. - West Bengal [3]; Manipur [I- 3]

- Prunus persica (L.) Stokes - Himachal Pradesh [3%

22. Propylea luteopustulata (Mulsant, 1850)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Brassica oleracea L. var. botrytis - Jammu & Kashmir 3%
- Brassica oleracea L. var. capitata - Jammu & Kashmir 3%
- Brassica rapa L. - Uttarakhand !

- Chromolaena odorata (L.) R.M.King and H.Rob. - Sikkim [?*!
- Clerodendron sp. - Manipur [1> 131

- Erigeron canadensis L. - Jammu & Kashmir 3%

- Kleinia grandiflora (Wall. ex DC.) N.Rani - Jammu &
Kashmir B

- Prunus persica (L.) Stokes - Uttarakhand 24

- Solanum lycopersicum L. - Uttar Pradesh 1%

23. Rodolia octoguttata Weise, 1910

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Stokes - Himachal Pradesh 3%

24. Scymnus sp
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® Brachycaudus helichrysi (Kaltenbach, 1843)
- Prunus persica (L.) Stokes - Uttarakhand !
25. Sticholotis binotata (Gorham, 1894)

® Brachycaudus helichrysi (Kaltenbach, 1843)
- Ageratum conyzoides L. - West Bengal [!*]

C. Order: Diptera

a. Family: Chamaemyiidae

1. Leucopis sp.

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus amygdalus Batsch - Uttarakhand ['®]

b. Family: Syrphidae

1. Betasyrphus serarius (Wiedemann, 1830)

® Brachycaudus cardui (Linnaeus, 1758)

- Schleichera oleosa (Lour.) Oken - Bihar [1%

2. Episyrphus balteatus (De Geer, 1776)

® Brachycaudus cardui (Linnaeus, 1758)

- Unknown plant - Himachal Pradesh (4%

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Anaphalis margaritacea (L.) Benth. & Hook.f. - Uttarakhand
2]

- Erigeron bonariensis L. - Uttarakhand 2%

- Prunus amygdalus Batsch - Uttarakhand %

- Prunus persica (L.) Stokes - Uttarakhand 2

® Brachycaudus sp.

- Unknown plant - Himachal Pradesh (4%

3. Eupeodes confrater (Wiedemann, 1830)

® Brachycaudus cardui (Linnaeus, 1758)

- Cirsium sp. - Himachal Pradesh "]

- Prunus amygdalus Batsch - Uttarakhand !

- Prunus persica (L.) Batsch - Uttarakhand 2%

® Brachycaudus sp.

- Unknown plant - Himachal Pradesh (4%

4. Eupeodes corollae (Fabricius, 1794)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Batsch - West Bengal [!!>22]

5. Ischiodon scutellaris (Fabricius, 1805)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Batsch - Jammu & Kashmir [
5. Paragus politus Wiedemann, 1830

® Brachycaudus sp.

- Synotis rufinervis (DC.) C.Jeffrey & Y.L.Chen - Uttarakhand
[18]

6. Paragus rufocinctus (Brunctti, 1908)

® Brachycaudus rumexicolens (Patch, 1917)

- Unknown plant - Himachal Pradesh ['¢]

7. Paragus serratus (Fabricius, 1805)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Batsch - Jammu & Kashmir [
7. Paragus tibialis (Fallén, 1817)

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Batsch - Jammu & Kashmir (¢!
- Solanum lycopersicum L. - Uttar Pradesh 1%

8. Sphaerophoria indiana Bigot, 1884

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus persica (L.) Batsch - Uttarakhand ('8!
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9. Sphaerophoria scripta (Linnaeus, 1758)
® Brachycaudus helichrysi (Kaltenbach, 1843)
- Ageratum conyzoides L. - West Bengal [ 4]

D. Order: Hemiptera

a. Family: Anthocoridae

1. Anthocoris confusus Reuter, 1884

o Brachycaudus helichrysi (Kaltenbach, 1843)
- Prunus amygdalus Batsch - Himachal Pradesh [;
Uttarakhand >4

2. Anthocoris minki pistaciae Wagner, 1957

o Brachycaudus helichrysi (Kaltenbach, 1843)
- Prunus domestica L. - Uttarakhand 4

- Prunus persica (L.) Batsch - Uttarakhand 24
3. Anthocoris nr. pilosus (Jakovlev, 1877)

o Brachycaudus helichrysi (Kaltenbach, 1843)
- Prunus persica (L.) Batsch - Uttarakhand 24
4. Orius lindbergi Wagner, 1952

® Brachycaudus persicae (Passerini, 1860)

- Prunus amygdalus Batsch - Jammu Kashmir ["]
5. Orius minutus (Linnaeus, 1758)

® Brachycaudus cardui (Linnaeus, 1758)

- Carduus edelbergii Rech.fil. - Jammu Kashmir [']
6. Orius sp.

® Brachycaudus helichrysi (Kaltenbach, 1843)
- Cirsium wallichii DC. - Uttarakhand ['%]

b. Family: Miridae

1. Psallus sp.

® Brachycaudus helichrysi (Kaltenbach, 1843)
- Prunus persica (L.) Batsch - Uttarakhand '8!

E. Order: Neuroptera

Family: Chrysopidae

1. Chrysopa sp.

® Brachycaudus helichrysi (Kaltenbach, 1843)

- Prunus amygdalus Batsch - Himachal Pradesh (¥

2. Chrysoperla zastrowi sillemi (Esben-Petersen, 1935)
® Brachycaudus helichrysi (Kaltenbach, 1843)

- Brassica oleracea L. var. capitata - Jammu & Kashmir
- Erigeron canadensis L. - Jammu & Kashmir B%

- Kleinia grandiflora (Wall. ex DC.) N.Rani - Jammu &
Kashmir 30

® Brachycaudus rumexicolens (Patch, 1917)

[30]

- Rumex sp. - Jammu & Kashmir B%

Conclusion

This study provides the first comprehensive checklist of
predator-mediated  tri-trophic  associations  involving
Brachycaudus aphids in India. Coccinellids were the dominant
predator group, while Brachycaudus helichrysi supported the
highest diversity of predators, host plants, and tri-trophic
associations owing to its broad host range and distribution. The
northwestern Himalayan states, particularly Uttarakhand,
Jammu & Kashmir, and Himachal Pradesh, emerged as the
principal centres of Brachycaudus—plant—predator interactions.
Host plants of Prunus, especially peach (Prunus persica) and
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almond (Prunus amygdalus), played a key role in sustaining
diverse predator communities. The checklist generated herein
provides a valuable baseline for studies on aphid biodiversity,
trophic ecology, and conservation biological control, while
highlighting the need for further surveys in underexplored
regions of India.
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