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Foraging behaviour of Indian honey bee apis
Cerana iridica F. in rubber plantations
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Rubber plants (Hevea brasiliensis) fi rm a potential
nectar source in south India particularly in Kerala and
some parts of Tamil Nadu and Karnataka (Jayarathnam,
1970; Suryanarayana, 1983). Nectaries arc active 20-25
days after refoliation and coincide with flowering, which
normally occurs during February to April (Jose et al,
1999).

The worker bees begin to forage when they are
about 2-3 weeks old and visit flowers having nectar with
higher sugar concentration (FAO, 1986). A study was
carried outto observe the foraging activity in Apis cerana
indica .F. (Hymenopetera: Apidae) colonies maintained
in the rubber plantation for one year fron 2005 April to
2006 March The location ofthe study area as the Rubber
Research Institute of India, Kottayam. Ti. j study area is
situated between 9®32’N and 76 “36’°E hav’ng an altitude
of 73 ra above mean sea level. The average maximum
and minimum temperature were 36®C and 29®C with an
annual rainfall of 3103 mm.

Experiments were conducted to sti ly the foraging
behaviour and the factors affecting the f aging activity
in A.cerana indica colonies maintai ed in rubber
plantation. Three hives were selected ;or continuous
observation. The hives had eight frames conforming to
ISl standard. The foraging activities of bees were recorded
from 06.00 am to 06.00 pm. The bees going out for
foraging were counted as they exited the hive for their
flight. Bees loaded with pollen and nectar were also
counted on their return at the entrance of the hive. The
number of bees going out for collection of food and the
bees returning back to the hive with pollen and nectar
were worked out for one hour each from 6.00 am - 6.00
pm for one year from April to March. The actual
observations were recorded for five minutes per hour. The

experiment was in CRD with three replications. The
agrometeorological data such as rainfall and humidity
on the date of observation were recorded and the
correlation between these factors and foraging activity
were worked out.

The observation revealed that honeybee colonies
showed variation on exit flight depending on the weather
condition. On bright days maximum exit flights of bees
were observed between 06.00-11.00 am and the peak
foraging activity was recorded during 06.00-08.00 am
(Table 1). On rainy and highly humid days bees started
their foraging late and it was very low. The peak period
of exit flights during monsoon months depended upon
the period of bright sunshine.

Return flight of pollen collectors showed variation
from day to day, and month to month (Table 2). The
activity ofpollen collectors was very high between 06.00-
11.00am. The peak period varied as 06.00- 07.00,07.00-
10.00, 08.00-10.00and 10.00-11.00 am. The pollen
collector’s activity was very low during afternoon hours.

The peak period of work by nectar collectors were
observed to be between 06.00- 08.00 am (Table 3). When
the conditions are favourable the peak nectar collection
time also varied and it extended up to J1.00 am. The
nectar collection was lower later in the day compared
with morning hours. In general, the pollen and nectai
collection was in the forenoon period ie, 06.00-11.0(
am. But the foraging activity depended upon the periot
of sunshine during the monsoon period. Whenever then
was a dry spell and sunshine availability the bees tumci
to be active and started intensive foraging. When im
relative humidity was high (above 85%) in the momiui
hours with showers there delay was in the foraging o
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bees. Relative humidity thus has no direct effect on
foraging (Fig.2). Similarly the flight activity was
negatively correlated with rainfall. On rainy days the
foraging was very less (Fig.l).

The bee visit to flowers varied on the same day
(Viswanath et«/.. 2003). The bees started foraging early
(06.00-09.00 am) in the morning (Mehrotra and Bisht,
1984). The peak period of foraging was observed as 06.00
-08.(X) am (Swamynathan and Bharadwaj, 1982). Thakur
ef ai (1982) observed that the bees collected pollen in
the early hours of the day and their activity decreased
after 12.00 noon. The foraging on H. brasiliensis was
observed to be higher in the morning ie, (06.00 -08.00
am and evening ie 5.00pm -6.00 pm. (Nehru and
Jayarathnam, 1985). In the present study the most active
period of foraging was 06.00 -08.00 am and moderately
high foraging was observed upto 11.00 am. The pollen
collection was observed to continue up to 12.00 noon
and thereafter a rapid decline was observed .The peak
period of nectar coWection also was 06.00 -08.00 am.
The pollen and the nectar collection were very low in the
afternoon. A. cerana was reported to begin its activity in

Tablel. Exit flight of A cerana indica (Number)

Time Apr May Jun Jul Aug
6-7 2540 3047 203 602 2529
78 2120 2922 21 1107 2184
89 1764 2707 A1 1088 1908
9-10 1012 2226 448 1610 1093
101 668 1792 418 1235 614
1112 406 1136 306 871 21
1213 232 1163 506 565 429
1314 169 749 231 320 364
\4-15 \6l 333 212 529 363
1516 140 659 163 1497 324
16-17 107 213 19 350 160
17-18 14 150 133 230 137
CD p=0.D5it 463. 1384 N.S N.S 651
Table 2. Retum flight of/4. cerana indica with pollen (Number)

Time Apr May Jua Aug
6-7 643 549 31 169 1361
78 539 761 1% 164 1198
S9 512 Al 190 275 589
9-10 4% 735 I 346 216
10-II 229 Si4 241 307 71
1112 143 262 13 236 54
1213 163 19 86 ™ 73
1314 Al 1) 2 R 49
1415 30 10 68 102 2
1516 15 3 59 e 2
1617 10 3 37 24 ik
17-1s 8 1 16 4 8
CD p=0.05t 342 462 NS NS m
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the morning when light intensity and solar radiation are
relatively low and they continued to work for longer
duration. The flight activity has been reported to be
correlated negatively with relative humidity and positively
with ambient temperature (Abrol, 1988; Mattu et al,
2003; Chand and Kumar, 2005). In the present study it
is evident that rainfall has more significant influence on
foraging of bees when compared with relative
humidity. High relative humidity did not always promote
foraging. When the weather was cool and food scarce in
the colony, the bright light promoted the bees to forage
even though the out side temperature was as low as 48C
(Atwal, 2000). The bees were observed to be most active
in temperature ranging from 20-35°C and a relative
humidity ranging from 26-80 percent (Cheriyan et al.,
1947). Heavy rainfall had resulted in significantreduction
in bee visit (Sharma et al.* 2(X)2). In North India the
foraging activity during winter was observed to begin at
10.30 am whereas during summer it was in the early
morning hours (Bisht, 1978). The present study confirms
the eariier observation that high relative humidity on rainy
days and rainfall inhibit the bee activity. Intermittent
bright sunshine period is favoured for bee activity during
the monsoon period.

Oct Nov Dec Jan Feb Mar
2831 2763 1647 1590 3207 4410
2530 2529 1086 1681 2850 4035
2229 2874 1257 1572 2355 3288
1786 2838 ion J329 1932 2028
1187 2355 762 834 1324 1638
572 1935 726 657 807 1128
247 1845 414 378 405 1008
166 966 333 312 11 61
188 957 174 246 270 723
10 1165 166 288 405 978
107 1116 153 489 285 1230
80 897 15 408 372 999
167 730 72 111 643 1281
Oct Nov Dec Jan Feb Mar
213 &4 6 432 336 634
255 216 15 24 327 705
285 237 4% 369 378 47
270 516 429 420 278 474
222 735 339 369 306 450
198 303 2% 21 150 252
138 12 327 15 78 %
9 9 69 k) 64 4
39 45 45 24 27 0
39 45 45 24 27 39
0 15 30 18 15 42
6 6 18 2 3B 3
3l &4 ic7) 3625 128 NS



Time

Apr May Jun Jul Aug
6-7 9 2041 13 362 966
7-8 163 jle7il 237 80 849
89 942 17% 278 905 829
9-10 683 1435 314 1161 557
o1 523 158 268 833 572
n-12 517 883 232 633 378
J2-13 545 959 448 946 428
1314 362 536 250 263 309
1415 371 387 232 533 313
1516 494 409 230 1324 420
1617 365 238 359 403 210
1718 315 159 2% 232 298
CDpa0.05% 402 725 NS NS 253
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