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The introduction of alien Asteraceae into the states of 
Telangana and residual Andhra Pradesh is described 
based on extensive field studies, together with screen-
ing available herbarium specimens, floras and taxo-
nomic reports. The centres of origin, growth and life-
form nature, habit, habitats they occupy, year of first 
report, minimum residence time, and district-wise oc-
currence are compiled. Possible ecological implications 
of the incidence of these alien species are discussed. 
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INVASIONS by exotic plant species are occurring at un-
precedented rates due to human activities that have in-
creased the number of introductions and the rate of 
spread of many species1. Elton2, ‘the father of invasion 
ecology’, introduced the words ‘invaders’ and ‘invasion’. 
A biological invader is a plant, animal or microbe species 
which, most usually transported inadvertently or inten-
tionally by humans, colonizes and spreads into new terri-
tories some distance from its native range3. Plant 
invasions have been recognized as one of the most seri-
ous environmental problems which impact the structure, 
composition and function of natural and semi-natural 
ecosystems4,5. Plant invasions are found to reduce native 
species diversity and induce alterations in ecosystem 
functioning6. Increase in the number and spread of alien 
invasive plants into productive ecosystems causes signifi-
cant economic losses7. Also, biological invasion has been 
homogenizing the world’s flora and fauna8. For these  
reasons, the study of plant invasions not only provides 
fascinating tests of ecological and evolutionary theory, 
but also lends a hand in resolving major challenges to 
natural resource management. The importance of invasive 
species is underlined by Article 8(h) of the Convention on 
Biological Diversity9, which asks for measures ‘to pre-
vent the introduction, control or even root out of those alien 
species which threaten ecosystems, habitats or species’.  
 The Asteraceae (Compositae) form one of the largest 
of flowering plant families in the world, with an esti-
mated 22,750 species in 1528 genera10. This family is of 
economic, ecological and environmental importance since 
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a large number of its members are weedy, highly adaptive 
and proven to be invasive and destructive outside their 
native ranges. There is a limited amount of previous work 
in India which demonstrates these qualities. For example, 
the characterization of alien aquatic flora of Kashmir-
Himalaya11 revealed two species of Bidens (Asteraceae) 
that are threatening the freshwater ecosystems. More 
broadly, Reddy et al.12 enlisted the invasive alien flora of 
India that included 33 species of Asteraceae. Since there 
is no census of historic introductions and extent of spread 
of alien Asteraceae into peninsular India, we attempted to 
gather this information from two States: Telangana and 
the residual Andhra Pradesh (AP). The data thus gathered 
may be of help in assessing the ecological implications of 
the incidence of these species. 
 The Compositae of Flora of the Presidency of  
Madras13 comprised 186 species of 66 genera occurring 
in the now-residual AP (i.e. in the ‘undivided’ AP state 
minus Telangana; terms explained below). There are 17 
further additions to the Asteraceae of the ‘undivided’ 
State in Flora of India14. For Flora of Andhra Pradesh, 
Raju and Raju15 recorded 99 species of 64 genera, in ad-
dition to the 6 cultivated genera/species for the family. In 
2008, Murthy et al.16 compiled 23 alien species of As-
teraceae from AP, since Gamble’s13 publication in 1921. 
 An alien species (non-indigenous, foreign and exotic) 
is a species or infraspecific category occurring outside its 
natural range (past or present) and dispersal potential. 
However, an alien invasive species which becomes estab-
lished in natural or semi-natural ecosystems is an agent of 
change and threatens native biological diversity17. The 
origin, residence time and possible threats of aliens to the 
native ecosystems of India need to be documented re-
gionally, to begin with. An earlier census of weed flora of 
disturbed sites in the ‘undivided’ AP revealed the pres-
ence of several alien species that appeared to be expand-
ing their ranges and therefore need to be closely 
monitored18. The primary objective of this communica-
tion is to have a census of alien Asteraceae of the newly 
constituted Telangana State and ‘residual’ AP. The second 
objective is to provide information on their up-to-date 
and currently accepted scientific names, alien species 
build-up, country of origin, growth and life-form, habitat, 
early (first) report time, minimum residence time (MRT), 
and whether the species are naturalized yet or not. Such 
information is needed for policy development on exotic 
invasives of natural ecosystems of the Indian states. 
 Telangana was formed as the 29th state on 2 June 2014 
by the Government of India with 10 districts and ground 
area of 114,883 sq. km whereas the residual AP has 13  
(9 districts in coastal Andhra and 4 in Rayalaseema  
regions), with a geographical area of 160,185 sq. km (ref. 
19). These two states are located between 1237–
1955N lat. and 7645–8446E long. Godavari and 
Krishna are the two major river systems with monsoon 
type of tropical climate, which is hot and humid in 

coastal Andhra, and hot and dry in Telangana. While  
Telangana is proximate to Deccan traps, the ‘residual’ AP 
has the Eastern Ghats traversing through it and an eastern 
coastal belt (along the Bay of Bengal). Henceforth, we 
use the terminology ‘undivided AP’ for the composite 
state, ‘TS’ for Telangana and the ‘residual AP’ for the 
state of present AP after the segregation of Telangana. 
 The survey of alien Asteraceae is based on phytosoci-
ological and taxonomic studies on one hand, and the 
specimen depositions in the herbaria and floristic  
accounts published on the other. Studies were conducted 
on forest vegetation in northern Telangana during 2008–
2012 under the Vegetation Carbon Pool (VCP) Project, 
and later from July 2012 to the end of 2014 under the 
UGC Major Project, ‘Impact of alien flora on natural eco-
systems in Telangana’. Across these projects, 600 quad-
rats of 1  1 m, 240 quadrats of 5  5 m, and 368 line 
transects (10  1 m) were laid in the 23 districts of undi-
vided AP covering forests, grasslands, scrub jungles, ri-
parian systems (Godavari and Krishna, and their major 
tributaries), and major water bodies such as Ramappa, 
Laknavaram and Pakhal in Warangal, Maneru in Karim-
nagar, Kinnerasani in Khammam, and Kolleru in West 
Godavari districts. The herbaceous flora was studied  
using 1  1 m quadrats and shrubs with 5  5 m quadrats, 
to list the species present and their numbers, habit, habi-
tat, growth and life-form details. Additional information 
comes from vegetation change and weed flora studies by 
Vatsavaya S. Raju in northern coastal Andhra (from  
Andhra University, Waltair: 1975–77) and in southern 
coastal Andhra and Rayalaseema (from Acharya Nagar-
juna University, Guntur: 1977–81). The specimens col-
lected were tagged and brought to the laboratory, and 
identified based on the standard floras13–15 and e-floras; 
herbarium specimens have been deposited at KUW 
(Kakatiya University Herbarium, Warangal). Secondary 
sources include family accounts in the district and state 
floras13,15,20,21, and taxonomic and floral additions made 
from time to time22–32. These were utilized for consolidat-
ing the list and accounting for the first early report and 
MRT. The information described above was used to pre-
pare the checklist of alien Asteraceae of the two states. It is 
to be noted that the presence of a particular weed in a dis-
trict is not indicative of the number of individuals sighted 
during the study or the specimen collections available. 
Furthermore, the alien species are classified into ‘natural-
ized’ and ‘casual alien’ according to Richardson et al.33, 
and residence time after Pyšek and Jarošik34, and Pyšek et 
al.35. Alien species that may flourish and even reproduce 
occasionally outside cultivation in an area but eventually 
die out because they do not form self-replacing popula-
tions, and therefore rely on repeated introductions for 
their persistence are called the casual aliens. The alien 
plants that sustain self-replacing populations for at least a 
decade without direct intervention by people (or despite 
human intervention), by recruitment from seeds or ramets 
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(tillers, tubers, bulbs, fragments, etc.) and capable of in-
dependent growth are called naturalized species36. 
 We were able to compile reports of a total of 74 alien 
Asteraceae in the two Indian states by virtue of their en-
try and establishment over a span of time (Table 1). The 
following are the pointers which suggest the trends of flo-
ral change due to anthropogenic activities carried out on a 
large scale in recent times. 
 Habit (growth and life-form): Majority of the alien  
Asteraceae listed are annual herbs (therophytes), though 
Solidago canadensis is a hemicryptophyte. Three of them 
are climbing shrubs (chamaephytes), viz. Chromolaena 
odorata, Mikania micrantha and Tarlmounia elliptica.  
 Habitat: A great majority (89.19%) are terrestrial, with 
a few semi-aquatic (9.46%) and aquatic (1.35%) species. 
This reflects the fact that the family is largely composed 
of annuals and shrubs (perennials), and hardly any trees 
or true aquatics37. Bidens cernua L., Bidens tripartita L. 
and Cotula coronopifolia L. are wetland species of As-
teraceae found in the Himalaya, but they do not extend to 
the south38. The two species of Bidens mentioned above 
are found to be problematic in Kashmir-Himalaya11.  
 Alien species build-up: Of the 74 species found (Table 
1), 48 were reported present in British India as a whole 
by 1881 (ref. 39) and 60 for independent India as a whole 
by 1995 (ref. 14). The Flora of the Presidency of Madras 
(that was published in 1921 and excludes TS)13 records 
38 alien Asteraceae. In undivided AP, there were 48 spe-
cies of Asteraceae introduced till 1997 (ref. 15). This 
number has now (till 2014) risen to 74 (an increase of 26 
species, including the 10 species presently reported – cf. 
Table 1). During the past 17 years, on an average 3 alien 
Asteraceae have turned up in the region every 2 years. 
The present study reports 10 alien Asteraceae members 
(Table 1) to the two states. 
 Alien species richness: Alpha diversity is a measure of 
species richness in a habitat. It is 57 for TS and 61 for the 
residual AP. Of the 74 species (gamma diversity)  
recorded for the undivided AP, 43 are common to the 
separate states, with beta diversity between them being 
32 (basic beta diversity index 0.723)40.  
 Continental origin: In view of lack of exact informa-
tion on the country of origin of many species, it is not 
possible to assign them to the biogeographic regions or 
divisions. Therefore, the species are attributed, based on 
the literature, to six mega habitats. Accordingly, the 
aliens largely originate in the New World: North America 
(4), Central/Tropical America and Mexico (38) and South 
America (7). Five species each originate in Europe–
Mediterranean and tropical Africa, and 14 from Australia 
or other countries (excluding India) in Asia. Anaphalis 
adnata is from the Himalaya.  
 Invasion status: Carthamus tinctorius, Cichorium inty-
bus, Cosmos bipinnatus, C. sulphureus, Guizotia abys-
sinica, Helianthus annuus, Solidago canadensis, Tagetes 
erecta, Tarlmounia elliptica and Zinnia elegans are the 

10 casual aliens, as they constitute obvious escapes from 
cultivated ground and/or garden. In contrast to alien inva-
sive species, these do not show increased geographical 
range over time. There are 26 naturalized species (22 
found in the two states, one exclusive to TS and three to 
residual AP), of which some are invasive. There are 21 
species which are known invasives (Table 1), while others 
are under the process of naturalization. Based on the 
number of districts they are present and relative frequency 
in the quadrats, we can make a rough assessment of 
which of these alien Asteraceae are most widespread and 
numerous and, therefore, of most concern. These include 
Parthenium hysterophorus in both states, Chromolaena 
odorata in coastal Andhra and northeastern TS41, Agerat-
ina adenophora in Araku valley, Mikania micrantha in 
Visakhapatnam, the species of Acmella in wet grounds 
and Blumea in upland crops during winter, and Calypto-
carpus vialis, Conyza bonariensis, Erigeron canadensis 
and Synedrella nodiflora in gardens and lawns in urban 
environments of Hyderabad and Ranga Reddy districts. 
These invasive species may have a number of effects, in-
cluding reducing available forage for herbivores as well 
as affecting human-use resources in forest ecosystems.  
 Residence time: The date of entrance to a target region 
is a measure of residence time. The residence time is an 
important factor determining the distribution of alien 
plants34. It is to be acknowledged that the time of entry of 
species into a new territory and its recorded time are usu-
ally two independent events. The time of entry of an alien 
species is always earlier to its first record, which usually 
happens after its establishment. The residence time, 
though useful as a criterion of the period of occupancy, 
has this inherent problem. The range size of an invasive 
species depends on how much time it has had to spread 
(its residence time), while the range size and spread rate 
are mediated by the total extent of suitable (i.e. poten-
tially invasible) habitat35. In this study, 1881 was chosen 
as the base year from which to calculate MRT for As-
teraceae, since the Flora of British India39 had a compre-
hensive account of the family contributed by Hooker. The 
study included the alien plant reports up to 2014. Accord-
ingly, 26 species have a residence time of over 93 years 
in the two states. An additional five species (Table 1) are 
reported from the residual AP for the same residence time. 
Of the remaining aliens, 21 have occupied the region for 
over two decades, 19 for over a decade, and 10 for over a 
year. This speaks of the rate of introduction of alien As-
teraceae into the two states, which is more or less steady.  
 Spread: The range size and spread rate depend on the 
frequency and intensity of introductions (propagule pres-
sure), the position of founder populations in relation to 
the potential range, and the spatial distribution of the  
potential range. In the present study, we assessed the 
spread simply as the number of districts in which each 
species occurs. Nine species of alien Asteraceae (Acan-
thospermum hispidum, Ageratum conyzoides, Blumea 
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obliqua, Cyanthillium cinereum, Echinops echinatus, 
Eclipta prostrata, Parthenium hysterphorus, Tridax pro-
cumbens and Xanthium strumarium) are found in all dis-
tricts; at the other extreme, 33 species are known from 
single collection (neophytes) each from a district (15 
from Telangana and 10 from the residual AP, and 8 from 
both the states; Table 1). We are yet to know the effect of 
residence time of individual invading species at local 
scale, the natural ecosystem, e.g. a forest, lake or river. 
However, it may be stated that the rag weed/congress 
grass (Parthenium hysterophorus) has put up MRT of 58 
(ref. 42) to 200 (refs 43, 44) years by 2014. As stated ear-
lier, the time of entry of a plant alien into a country 
(1814)44 is always earlier to its first report (1956)42. By 
its prolific seed setting habit, ability to spread and resi-
dence time in India, the congress grass by now has be-
come a competitive, persistent and pernicious (noxious) 
environmental weed all over the country. 
 The present study documents plant invasions in two 
states in the country, by taking the example of just one fam-
ily. The list thus generated (Table 1) hints at the magnitude 
of plant invasions for all taxa taken together. Given what 
we know about the detrimental effects of invasive species 
on natural as well as agricultural ecosystems, it is of great 
importance to document and monitor the introduction and 
spread of alien plants into India. In addition, steps must be 
taken, at both policy and implementation levels, to assess 
and control the impacts of invasive plants.  
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In the present study, preference between larger and 
smaller instars of Acyrthosiphon pisum and Aphis 
craccivora by small and large female variants of lady-
birds Menochilus sexmaculatus and Propylea dissecta 
has been investigated. Results reveal that both lady-
bird species consumed smaller prey, A. craccivora 
over larger prey, A. pisum when kept individually 

and/or in combination. Although small and large  
female variants of both ladybird species consumed 
smaller and larger instars of A. craccivora respectively, 
they preferred smaller instars of A. pisum. Similar  
results were also recorded within combinations. Thus, 
food resource exploitation in both ladybirds is due to 
both prey species and size.  
 
Keywords: Aphids, food resource exploitation, lady-
birds, prey species and size resource polymorphism. 
 
IN a biological community, resources are used and exploi-
ted both inter- and intra-specifically through resource par-
titioning and resource polymorphism respectively. While 
resource partitioning is differential use of resources, such 
as food and space by different competing species1,2,  
resource polymorphism is the occurrence of discrete in-
traspecific variants that differ in size, colour, behaviour 
and/or life-history traits and show differential niche use, 
usually through discrete differences in feeding biology 
and habitat use3–5. Thus, by developing dissimilar resource 
requirements, resource partitioning allows different species 
and resource polymorphism allows variants or life stages 
of the same species to differentially utilize resources1,6,7. 
 Although both resource partitioning and resource po-
lymorphism have been widely studied in fish, amphibian 
and bird predators4,8,9; in insect predators, resource parti-
tioning, rather than resource polymorphism has been in-
vestigated10–12. Within a community, competing insect 
predators generally partition their prey resources on the 
basis of their own size and/or size of their prey10–13. 
Amongst insect predators, size-based resource partition-
ing commonly occurs in ladybirds (Coleoptera: Coccinel-
lidae)11,12, a group of predatory insects with considerable 
potential as biocontrol agents of aphids and other pest 

species14. 
 According to Sloggett’s12 prey size–density and  
Dixon’s15 hypotheses, when both large and small ladybird 
species have equal probabilities of catching smaller spe-
cies of prey, small ladybird species will capture all instars 
of prey, whereas large ladybird species will capture larger 
instars. In contrast, when prey is large, small ladybird 
species will capture smaller instars, whereas large lady-
bird species will exploit all instars. Thus, large and small 
competing ladybird species coexist in the same agricul-
tural fields, feeding on the same prey resources, owing to 
partitioning of prey resources on basis of their size. 
 However, aphidophagous ladybirds also show natural 
intraspecific size variations (within the same sex) under 
laboratory conditions (even when reared on ad libitum 
aphid prey16), and both small and large males/females are 
found within small (e.g. M. sexmaculatus and Propylea 
dissecta (Mulsant))16 and large (e.g. Coccinella septem-
punctata (L.) and C. transversalis Fabricius)17 ladybird 
species. In agricultural fields, different sized variants of a 
ladybird species also coexist (pers. obs.). Similarly, aphid 


