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Honeybees are the small wonderful creatures which depend upon flowers for their
food. Worker bees always keep on collecting food (pollen & nectar) and store it inside the comb.
They later transform pollen into bee bread and nectar into honey with the help of enzymatic
activity. Both bee bread and honey are used as reserve food material by bees during harsh
weather to maintain their population which otherwise gets affected due to non-availability of
flowers. The situation becomes more severe if dearth period run for longer time as the food
stores inside the colony gets depleted. At this time, bees start collecting pollen from wild flowers/
weeds available in the vicinity of apiary. During summer/monsoon dearth period, many weeds
and herbs germinate in the wasteland or crop fields. Parthenium hysterophorus and Cyperus
rotundus are two important weeds which are in full bloom during this period. Although, both
these weeds are not considered good for the environment especially Parthenium causes various
ill effects to human health, honeybees forage upon these weeds with great interest. In the present
study, foraging activity of Apis mellifera was observed on both the weeds.
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Honeybees forage upon flowers all around
the year and obtain their nutrition from pollen
(protein) and nectar (carbohydrates). But flowers
are not available all round the year. In the summer
and rainy season, there is scarcity of flowers and
bees are not able to forage upon the flowers. They
have to sustain with the available food stores. This
floral scarcity period is often called dearth period.
Sufficient knowledge of bee flora is the necessity
for establishing an apiary in any location. Floral
knowledge is the basic requirement which directly
affects the colony performance and production of
honey. Due to the lack of basic knowledge about
bee flora, beekeepers many times face a lot of
problems. The knowledge of bee flora/foraging
helps the beekeepers to have an idea on abundance
of pollen and nectar sources as well as, it also helps
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in timely management of bee colonies during lean
periods in particular and round the year in general.
One of the prime issues faced by beekeepers is
the floral dearth period. Pollen stimulative diets,
cereal based pollen substitute, sugar syrup and fruit
based syrup are given to honeybees during harsh/
dearth period of the year (Mishra 1995; Pande
et al., 2011, Sihag and Gupta, 2013; Kumar et
al., 2013; Pande and karnatak, 2013; Kumar and
Agrawal, 2014; Pande and karnatak, 2014; Pande
etal.,, 2015; Renzi et al.,2016; Omar et al., 2017).
Some of the minor floral sources prove to be boon
for honeybees in unfavourable period of the year
for strengthening the bee colonies. During summer
& monsoon season, a lot of weeds/herbs appear
in the wasteland/crop fields/barren land. Two of
such weeds are Parthenium hysterophorus and
Cyperus rotundus which are found in abundance
in North India. Parthenium hysterophorus is atype
of weed which belongs to the family Asteraceae
and order Asterales. It is one of the fast growing,
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branched, annual or ephemeral herb. The stem of
Parthenium is hairy and leaves are simple and
pinnately/bipinnately dissected. Flowers appear
in the monsoon season, flowers are creamy
white in color. Parthenium grows in wild/natural
conditions without any special sowing. It mainly
inhabits wastelands, forestlands, agricultural areas,
roadsides and residential plots (Kaur et al., 2014).
Cyperus rotundus belongs to family Cyperaceae
and order Poales, is a perennial weed grows in
tropical, subtropical and temperate region. This
weed is also known as nutsedge/nutgrass. It
contains bulbous rhizomes, tubers, narrow shaped
leaves and flowers with red brown husk (Sivapalan,
2013 & Das et al., 2015). It cultivates naturally
most commonly near paddy crop field, wasteland
with green vegetation of moistened condition in
northern region of India. Apis mellifera forages
frequently on this weed in the absence of major
bee flora.

Detailed knowledge of these weeds
as bee flora is very diminutive in various areas
of beekeeping. Taking into considerations the
importance of minor bee flora and role of weeds/
herbs as a source of pollen, the present study was
carried out in Indora region of district Kangra,
Himachal Pradesh (India).

MATERIALS AND METHODS

The present study was conducted in Arni
University Campus, Kangra (HP) situated on
longitude 75° 10'E and latitude 32° 29'N, elevation
from mean sea level is approx 450 meters. Plot
with highly dense Parthenium hysterophorous
and Cyperus rotundus were selected near the
apiary of Apis mellifera. Abundance of bees was
observed by counting the number of honeybees
per square metre per minute. Study was conducted
during pre-monsoon period i.e. May to July, 2017.
Observations were taken after every one hour for
five minutes with the help of stop watch, starting
from 730 to 1930 hours on every alternate day
for 60 days. Data collected was consolidated and
analyzed using sigma plot software.

RESULTS

Foraging activity of Apis mellifera was
recorded for both Parthenium hysterophorus &
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Cyperus rotundus (Fig. 1). It was observed that
during May to July 2017, when sufficient flora
was not available, bees foraged upon both these
weeds with great interest (Photograph 1 and 2).
The foraging activity by bees on weeds during
summer dearth period under Punjab conditions
has already been confirmed (Dalio, 2008; Dalio,
2013). Maximum bee foraging on Parthenium
hysterophorus was noticed during morning hours.
Maximum number of foraging bees 4342.05 bees/
m?/ min were reported at 830 hours. The number
of forager bees decreased to 38+1.7 and 17+2.15
at 930 & 1030 hours respectively. No activity was
noticed during noon hours, reason behind this may
be high temperature as it is well known fact that
at extremely high temperature, foraging activity
ceases. Forager bees again started their activity
after 1600 hours. At 1630 hours, 12+1.8 bees/ m?/
min were recorded on Parthenium flowers which
increased to 32+2.10 at 1730 hours. Abundance of
foraging bees was reduced to 8 bees/m?/min at 1830
hours which further decreased and found minimum
(24+0.8 bees/m* min) at 1930 hours. Similarly,
foraging activity of bees was recorded on Cyperus
rotundus (Fig 1). Number of forager bees per unit
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Fig. 1. Number of Forager at Different Day Hours



Photograph 2. Foraging on Cyperus rotundus by Apis mellifera

area per minute was found maximum at 830 hours
(28+1.3) followed 1240.8, 7+1.2 and 340.9 bees/
m?/min at 730, 930 & 1030 hours respectively.
No forager bee was observed at 1130 hours. Bees
were reported foraging upon Cyperus rotundus
again after 1600 hours values being 5+1.8, 17+2.1,
9+1.03 bees/m?/min at 1630, 1730 and 1830 hours
respectively. No bee activity was observed at 1930
hours.

DISCUSSION

Honeybees collect pollen from both
Parthenium hysterophorus and Cyperus rotundus
during lean periods when enough bee flora is not
available. It was observed during the study that
maximum foraging took place during morning
hours and late evening hours. Similar types of
observations have been confirmed by many
workers on various weeds/crops (Abrol, 1997,

Thakur et al., 1982; Dalio, 2012). In the current
study, peak foraging time was observed at 830
hours. The results are concurrent to the study
carried out by Dalio 2013 who reported morning
hours as best bee foraging time on Parthenium
hysterophorus in Punjab conditions. No activity
was reported during day hours. Factors responsible
for slow activity of bees during day/noon hours
might be high temperature during May to July
months, instinctive foraging behaviour of bees;
floral structure, environmental factors, type
and density of flowers also contribute towards
foraging (Kuhn and Ambrose, 1982; Rao and
Suryanarayana, 1990; Dalio, 2008).

CONCLUSION
It may be concluded at the end of study

that Parthenium hysterophorus and Cyperus
rotundus are the alternative sources of flora during
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the pollen dearth period (June to July). Both these
weeds are found in abundance in study area. For
successful beekeeping, it is important to study the
availability of such weeds which provide pollen
during floral scarce period. Both these weeds are
considered nastiest for human beings, as they
may cause skin ailments and many other allergic
problems but as the bees obtain some amount of
pollen from these weeds so they play an important
role in the management of apiaries during pollen
dearth periods.
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