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INTRODUCTION

Invasive species often require mutualistic relationship to
successfully invade new area and insect pollination is an
example of mutualism that increases seed set (Jesse et al.,
2006; Morale and Aizen, 2002, 2006). This guarantees the
maintenance and eventual spread of populations (Parker,
1997). Many ecosystems are becoming more susceptible to
invasion by exotic plants due to numerous mutualistic
partners. Incorporating perspective on mutualism in screening
protocols improve our ability to predict whether given plant is
able to invades a particular habitat (Richardson et al., 2000).

Euphorbia geniculata is a troublesome weed of Neotropical
origin, produces upto four generations per year (Dafni and
Karneili 1979). With higher regeneration potential and seed
set (Kigel et al., 1992) it is a major threat to the local flora. In
India the species was introduced in 19" centaury
(Mayurnanthan, 1934) and now it is major weed of
economically important crops like cotton, soybean (Mishra
and Singh 2000, 2003, Mishra et al., 2003), coffee
(Mayurnanthan 1934), maize, fodder crops as well as roadside
weed in North West Himalaya. Inspite of its invasive potential,
little is known about its reproductive strategies (Kigel et al.,
1992). It is an annual herb characterized by the cyathium, an
inflorescence of many reduced male flowers and single female
flower and enclosed by a hypanthium like involucre provided
with glands. The cyathia are aggregated terminally in umbel
like structures. Flowering commences in June and ends in
November. The plant is andromonoecious, self compatible

Euphorbia geniculata is an andromonoecious, self-compatible weed with higher seed set, viability and
germination. The species is visited by hymenopterans, lepidopteron and dipterans. Out of hymenopterans,
necterivorus ant (Camponotus compressus) comprised largest group (52.6 %). However at two study sites, it
is exclusive visitor of the plant. Pollen exposed to ants revealed no significant reduction in viability. Seed set is
limited by pollen availability, which is substantiated mainly by ants in this invasive weed.

and male cyathia bloom earlier thus pollen is available prior
to female phase in hermaphrodite cyathia, the later being
protogynous. Nectar secretion coincides with anther
dehiscence in both types of cyathia. In Euphorbia spp. nectar
is fructose, glucose and sucrose rich (Papp, 2004). Ants are
considered as a common floral visitor, some floral compounds
are especially attractive to ants (Koptur and Truong, 1998) but
their effect on reproductive success has least attracted the
pollination biologists. Most of the studies on ant-plant
association revealed that ants lower the reproductive fitness
which is attributed to the secretions from their bodies that
lower pollen viability (Beattie et al., 1984, 1986; Hull and
Beattie, 1988; Wagner, 2000). However, the vulnerability of
pollen to ant secretions depends upon the species involved
and duration of attachment (Sanderson and Wright, 1989).
Few studies have demonstrated the role of ants as pollinators
(Hickman, 1974; Galen, 1982; Gomez and Zamora, 1992;
Ramsay, 1995; Gomez et al., 1996; Raju and Ezardanam,
2002, Sharma et al., 2009). The ant (Camponotus compressus)
as floral visitor of many species has been reported from different
regions of India (Raju and Ezardanam, 2002; Agarwal and
Rastogi, 2008, Sharma et al., 2009). In the present study the
consequences of ant-plant interaction have been discussed.

MATERIALS AND METHODS

The studies were carried out at three sites in North West
Himalaya along a transect of 252 km. from subtropical to
temperate regions (Jammu -74° 55° E., 32° 45" N, Rajouri -
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74° 457 E., 33° 10" N and Poonch -73° 58" E and 33° 25"
N). from 2005-2008 during June to September

For quantification of visitor’s frequency, visual observations
were recorded from 0800-1800 hours at Jammu and Poonch,
0800-1500 hours at Rajouri on three sunny days. Besides
census (15 days, n= 150 plants) for ant visitation were
conducted evenly through morning till evening during
flowering period(June-September) to determine their
effectiveness as visitors where one minute observation for
number of ants per plant, time spent on one cyathia and
distance traveled in between the cyathia of same plant was
also recorded. Pollen load on ants (n=24) was assessed by
counting the number of pollen grain attached with their body
parts by scrubbing over with a piece of petroleum jelly and
then melting it on glass slide (Beattie 1971). In order to
determine the effect of secretions of ants on pollen viability,
ants were kept in a container with cyathia in male phase for 8
hours along with control treatment (cyathia during male phase
with dehisced anthers were kept in container for 8 hours). The
pollen grains were removed from ants and control treatment
thus viability was determined by tetrazolium (TTC 1%) solution.
The role of visitors on seed set was assessed by (a
emasculating and bagging individual cyathium (n=30), (b
cyathia were bagged collectively for geitonogamy (n=20), (c
ants were excluded but open to flying insects (n=20) and (d
open pollination (ants + flying insects, n=20).

)
)
)
)

RESULTS AND DISCUSSION B |

Out of the total insect catch at Jammu (n=515),
Hymenopterans (n=324) comprised the largest order followed
by Lepidopetarns (n=151) and Dipterans (n=40). Of the
Hymenopterans, necterivorus ant (Camponotus compressus)
is a frequent visitor, (Fig. 1) it comprised 52.6 % of total insect
visitors and the peak period of activity occurs between 1000
-1700 hrs (88.75%). However at Rajouri and Poonch, the
species is visited only by Camponotus compressus and in
some areas Meramoplus bicolor also visit the cyathia.

Figure 1: Camponotus compressus foraging cyathia of Fuphorbia
geniculata
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Figure 2: Ant visitation frequency per hour at three sites

The abundance of ants per plant is 4.46 + 0.2 (Mean + SE).
In one cluster of cyathia, individual ant foraged 9.07 + 0.3
cyathia and the distance travelled in between the cyathia of
same group averages 2.7 + 0.08 cm. On an average, an ant
spends 5.9 + 0.3 seconds on one cyathium. Pollen load per
ant is 48.91 + 6.26. Pollen exposed to ants revealed no
significant reduction in viability (ANOVA; F=0.83 P= 0.37).

Pollination experiments revealed that seed set occurs even
after emasculation and bagging of individual cyathium (32.2
+ 8.22 %). Exclusion of ants only (57.9 + 2.77%) and all
insects (44.1+ 4.33%) result in low seed set, whereas seed set
in plants open to all visitors (78.21 + 2.09%) is higher Fig. 3.

In Euphorbia geniculata, the ant represents predominant or
exclusive visitor group. Being social insects, ants regularly
visit the foraging site as long as they are rewarded (Holldobler
and Wilson, 1990) and the interactions are characterized by
low expenditure of energy by both ant and plant (Hickman,
1974). Present observations revealed that ants foraging on the
floral heads transport pollen within few minutes because of
the quick movement between aggregated cyathia at different
developmental stages. The ants are rewarded in form of
copious nectar available throughout flowering period. The
number of cyathia visited per plant remains fairly large
throughout blooming which make them potent pollinators, at
least for geitonogamy. Moreover, pollen viability is not affected
possibly due to lack of metapleural glands in genus
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Figure 3: Seed set after experimental manipulations with cyathia
(Treatments, 1-emasulated + bagged; 2-Cyathia groups bagged for
geitonogamy; 3-ant exclusion; 4- open to flying insects + ants)
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Camponotus (Holldobler and Engel-Siegel, 1984; Gomez, et
al., 1995). This mutualistic association with ants is obligatory
for invasive weeds to colonize new areas as flying insects are
least attracted due to lack of visual attractants.
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