The Pharma Innovation Journal 2021; 10(11): 612-618

www. ThePharmaJournal.com

The Pharma Innovation

ISSN (E): 2277- 7695

ISSN (P): 2349-8242

NAAS Rating: 5.23

TPI 2021; 10(11): 612-618

© 2021 TPI
www.thepharmajournal.com
Received: 09-08-2021
Accepted: 18-10-2021

Hitesh

M.Sc. Department of
Agricultulture and Entomology,
IGKYV, Raj Mohini Devi College
of Agriculture and Research
Station, Ambikapur,
Chhattisgarh, India

KL Painkra

Assistant Professor, IGKV, Raj
Mohini Devi College of
Agriculture and Research
Station, Ambikapur,
Chhattisgarh, India

GP Painkra

Associate Professor, IGKV, Raj
Mohini Devi College of
Agriculture and Research
Station, Ambikapur,
Chhattisgarh, India

PK Bhagat

Assistant Professor, IGKV, Raj
Mohini Devi College of
Agriculture and Research
Station, Ambikapur,
Chhattisgarh, India

Neelam Chouksey

Assistant Professor, IGKV, Raj
Mohini Devi College of
Agriculture and Research
Station, Ambikapur,
Chhattisgarh, India

Corresponding Author:

Hitesh

M.Sc. Department of
Agricultulture and Entomology,
IGKYV, Raj Mohini Devi College
of Agriculture and Research
Station, Ambikapur,
Chhattisgarh, India

Effect of indigenous bee attractants on foraging
behavior of bees in sesame (Sesamum indicum L.)

Hitesh, KL Painkra, GP Painkra, PK Bhagat and Neelam Chouksey

Abstract

A field experiment was conducted with bee attractants viz., jaggery solution, sugar solution, milk powder
and Glucon-D solution with different concentrations on foraging activities/visits of bees in sesame
(Sesamum indicum L.) crop. The results revealed that the day before spray, visitation of all bees was
found uniform, however after sprays of bee-attractants the bees species viz., rock bee (Apisdosata),
Indian bee (A. cerana indica), Italian bee (A. mellifera) and little bee (A. florea) visits were recorded
maximum in 15% jaggery solution (with 7.02, 6.48, 4.55 and 4.29 bees/5min/m2 respectively), followed
by 15% sugar solution (6.18, 5.80, 4.20 and 3.88 bee visits/5min/m2, respectively). The sugar + jaggery
solution10% (with 6.04, 5.49, 3.76 and 3.44 bees/5min/mrespectively) was the second best bee
attractant, followed by jaggery solution 10% (5.72, 5.46, 3.99 and 3.41 bees/5min/m?), sugar solution
10% (5.53, 5.47, 3.80 and 3.56 bees/5min/m?),glucon-D + milk powder solution 10% (5.22, 5.17, 3.72
and 3.33 bees/5min/m?), while the least visits of bees were on Glucon-D solution15% (4.85, 4.82, 3.56
and 2.95 bees/5Smin/m?respectively).

Keywords: Sesame, indigenous bee-attractants, foraging behaviour, honeybees

Introduction

Sesame (Sesamum indicum L.) commonly known as til is one of the important oilseed crops
belonging to the family Pedaliaceae with longest history of cultivation in India and is
indigenous to Asia and some African countries (Bedigian, 2003). It is also believed that
sesame is one of the oldest crops in the world, cultivated for over 4,300 years in Babylon and
Assyria (Hwang, 2005). Is most likely the oldest oil seed plant grown in many parts of the
world, China, India, and Myanmar (Burma) are currently the world's main sesame growers,
followed by Sudan, Nigeria, Pakistan, Bangladesh, Ethiopia, Thailand, Turkey, and Mexico.
Asia and Africa account for roughly 90% of all cultivated land (Desai, 2004).

It is one of the important oil seed crops of Chhattisgarh to with an area of 0.3 lakh hectares and
production and productivity of 0.14 lakh tones and 452 kg/ha which is considerably low
compared to the national average productivity of 448 kg/ha (Anonymous 2019). The area,
production and productivity of sesame in India are 1.60 million hectare, 0.76 million tones and
473 kg/ha during 2018-19 respectively (Anonymous, 2020), and the largest producer of
sesame is Gujarat, it contributes 22.3% of total production, followed by 19.2% (West Bangle),
13.5% (Karnataka), 9.8% (Rajasthan), 9.06% (Madhya Pradesh), 4.7% (Tamil Nadu), 4.52%
(Andhra Pradesh) and 4.52% (Maharashtra) (Anonymous, 2019).

Honey bees are the primary visitors of sesame flowers, and the best pollinators which
contribute nearly 80% of the total insect pollination (Thapa, 2006). Ali and Alam (1933)
reported that, Apisdorsata, A. cerana, Andrena ilerda, Apisflorae, Ceratinasexmaculata,
Trichometall aepollinosa, Ceratinasp., Nomiasp.,Meghachilesp. and Xylocopa sp. were the
common insect visitor of sesame. Besides honeybees and other pollinators such as flies,
butterflies and wasps were also recorded on sesame flowers in open pollination. However,
their frequency of visit was very less compared to honeybees. The honeybees visited more
numbers of sesame flowers per minute compared to other pollinators (Panda et al. 1989).

Bee pollination results in the increase of yield in various oilseed crops and improves their
quality. The role of insect pollinators in enhancing the crop yield helps the farmers to exploit
for betterpollination service and honey production. Bees are the best pollinators, which
contribute nearly 80%of the total insect pollination. Bee pollination enhances the yield of
sesame when compared to that of pollination exclusion (Panda et al. 1989; Sanganna and
Eshwarappa 2015) [16],
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Keeping all these points in view of the above, the present
study entitled “Effect of indigenous bee attractants on
foraging behaviour of bees in sesame (Sesamum indicum L.)”
was conducted during Kharif season 2020-21.

Materials and Method

The field experiment was conducted in sesame crop and
variety RT-351 was taken with all packages of practices. The
experimental detail sare follows-

Crop - Sesame

Variety - RT - 351

Date of sowing - 28/07/2020

Distance (R x P) - 30 x 30 cm

Plot size - (3m x 5 m) = 15 m?

Treatment - 8

Replication - 3

Design - RBD (Randomized Block Design)

Treatment details

S. No. Treatments Formulation or dose/ha

T1 Jaggery solution 10%
T Jaggery solution 15%
T3 Sugar solution 10%
Ta Sugar solution 15%
Ts  Glucon -D + milk powder 10%
Ts Glucon-D solution 15%
T7 Sugar + Jaggery 10%
Ts Control -

Method of observation

The foraging behaviour of different bee species were recorded
at 0800-1000, 1000-1200, 1400-1600hrs (2hrs interval) from
randomly selected 1m? area within 5 minutes. Such
observations were made a day before the spray of bee
attractants and one, three, five and seven days after each spray
on the crop. Each treatment was replicated in the three times
and the data was subjected to RBD analysis.

Results and Discussions

Observation on effect of indigenous bee attractants on
foraging behavior of in sesame was recorded at various time
of interval during 10 and 50 percent of flowering stage. There
was a distinct change in bee visitation after the spray of bee
attractant, which was not seen before to the spray, and bee
visitation was found to be enhanced in all treatments after the
spray. A day before the 1% spray the result revealed that the
average number of bee visitations was recorded uniform on
sesame flower among in all the treatments.

Overall visitations of rock bees after 1% and 2" sprays the
jaggery solution 15% (7.02 bees/5 min/m?) was showed
significantly superior followed by sugar solution 15% (6.18
bees/Smin/m?) and jaggery + sugar solution 10% (6.04
bees/5min/m?). The second best treatments were found on
jaggery solution 10% (5.72 bees/5min/m2), sugar solution
10% (5.53 bees/5min/m?), Glucon —D + milk powder solution
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10% (5.22 bees/5min/m?), and Glucon —D solution 15% (4.85
bees/5Smin/m?) over control. Control without any spray was
counted to be the least efficient in attracting average number
of bees (3.85 bees/5min/m?), which are presented in (Table 1).
After 1%t and 2"spray, jaggery solution 15% (6.48 bees/5
min/m?) treated plots was maintain superiority with higher
number of Indian bee visits. Sugar solution 15% (5.80
bees/5Smin/m?) sprayed plot was second best treatment
followed by sugar + jaggery solution 10% (5.49
bees/5Smin/m?), sugar solution 10% (5.47 bees/5Smin/m?),
jaggery solution 10% (5.46 bees/5min/m?) and glucon - D +
milk powder solution 10% (5.17 bees/5Smin/m?) which were
on par with each other.Glucon-D solution 15% (4.82
bees/5min/m?2) was intermittent but higher bee visits on
sesame as compared to control (3.61 bees/5min/m?), which
are presented in Table 2.

The Italian bee visits after 1% and 2"spray, jaggery solution
15% (4.55 bees/5 min/m2) was attracted significant higher
number of bee visits followed by sugar solution 15% sprayed
plots (4.20bees/5Smin/m?). The second best treatment was
jaggery solution 10% (3.99 bees/5Smin/m?)followed by sugar
solution 10% (3.80bees/Smin/m?) sugar + jaggery solution
10% (3.76bees/5min/m?), glucon-D +milk powder solution
10%  (3.72bees/Smin/m?)  and  glucon -D  15%
(3.56bees/5min/m?), whereas minimum number of bee visits
was noticed on control plot with 3.07bees/5Smin/m? (Table 3).
The foraging behavior of little bee after 1%t and 2™spray
showed that jaggery solution 15% (4.29 bees/5min/m?) was
the superior treatment (Table 4). The second best treatment
were sugar solution 15% (3.88 bees/5min/m?) followed
bysugar solution 10% (3.56 bees/5min/m?), sugar + jaggery
solution 10% (3.44 bees/Smin/m?),jaggery solution 10% (3.41
bees/5min/m?) and glucon-D + milk powder solution 10%
(3.33 bees/smin/m?).Least number of bee visits was recorded
in untreated control (2.39 bees/5min/m?).

These results are in close agreement with finding of Kumari
and Rana (2018) contrived about the efficacy of different bee
attractants in attracting insect pollinators to onion (Allium
cepa L.) bloom after spraying both, Bee Scent @ 7.5% proved
best in attracting higher number of insect pollinators of each
group up to third day followed by Bee Scent @ 5%, Bee
Scent @ 2.5%, followed by sugar solution @ 10% and honey
solution @ 2%. The least number of insect pollinators of each
group were recorded in open pollination without spray
(untreated control). Similarly, supported by Chandrashekhar
and Sattigi (2009) who worked on the effect of bee
pollination on qualitative and quantitative parameters of
radish by spraying of bee attractants like (10%) cacambe and
(10%) jaggery solution were significantly superior in
enhancing both quantitative and qualitative parameters of
radish seed.

Current findings are partially supported with the work of
Sivaram et al. (2013) who observed that applications of Bee-
Q at 12.5 g/l and fruit boost at 0.75 ml/l on niger plots
significantly increased the number of bee foragers over the
control plots.

Table 1: Effect of indigenous bee attractants on foraging behavior of Apisdorsata in sesame during Kharif 2020-21

s Bee visitation/5minute/m? Overall
N6 Treatments First spray (10% flowering) Second spray (50% flowering mean
' DBS |1t DAS|3™DAS |5 DAS|7" DAS| DBS |[1tDAS| 3™DAS |5 DAS| 7" DAS
1 | Jaggery solutions (10%) 111 211 3.96 5.91 7.9 6.54 8.07 9.49 4.48 1.79 546
(1.45) | (1.76) | (2.22) | (2.63) | (2.98) | (2.74) | (3.01) | (3.24) | (2.34) | (1.67)
2 | Jaggery solutions (15%) | 1.10 2.44 5.1 7.07 9.29 8.16 9.21 10.92 5.70 2.14 6.48
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(145) [ (1.85) | (2.47) | (2.84) [ (320) [ (3.02) [ (3.19) [ (3.45) [ (259) [ (1.77)
. 0.98 21 3.64 5.05 8.94 7.59 8.01 9.97 431 1.75
0,
8 | Sugarsolutions (10%) | 140y | (176) | (2.15) | (2.46) | (3.15) | (2.93) | (3.00) | (331) | (2.30) | (16s) | >%7
4 | Sugar solutions (15%) 1.10 2.23 4.38 5.22 9.07 7.99 8.44 10.41 4.62 2.00 5.80
9 (1.45) | (1.80) | (2.32) | (249) | (317) | (2.99) | (3.07) | (3.38) | (2.37) | (1.73) )
5 Glucon -D+ milk 1.03 1.8 3.71 474 8.6 5.94 7.08 9.36 4.46 161 517
powder(10%) (1.42) | (1.67) | (2.16) | (2.39) | (3.10) | (2.63) | (2.84) | (3.22) | (2.34) | (1.60) '
0.89 1.61 3.5 4.72 7.89 6.77 7.37 8.99 3.27 1.20
- 0,
6| Glucon-D(5%) | 13 | (161) | (212) | (239) | 2.98) | 279) | 289) | (316) | 206) | (148) | B2
7 | Sugar + jaggery (10%) 1.35 2.32 4.04 5.15 8.53 6.36 8.20 9.56 4.08 2.05 5.49
gar+Jaggery (18%0) 1 (1.45) | (1.82) | (2.25) | (2.48) | (3.09) | (2.60) | (3.03) | (3.25) | (2.25) | (1.74) :
8 Control 1.14 14 2.92 3.93 5.92 3.60 4.85 5.62 3.06 1.16 361
(1.46) | (1.55) | (1.98) | (2.22) | (2.62) | (2.14) | (242) | (257) | (2.02) | (1.47) :
SEm-+- 0.14 0.04 0.09 0.06 0.06 0.10 0.05 0.04 0.07 0.06
CD at 5% N/A 0.12 0.26 0.19 0.20 0.28 0.16 0.14 0.21 0.20
*Figures in the parentheses are \(x+0.5) transformed values, DBS = Day before spray, DAS = Day after spray
8
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Fig 1: Effect of indigenous bee attractants on foraging behavior of Apis dorsata in sesame during Kharif2020-21
Table 2: Effect of indigenous bee attractants on foraging behavior of Apisceranaindica in sesame during Kharif 2020-21
s Bee visitation/5minute/m? Overall
N6 Treatments First spray (10% flowering) Second spray (50% flowering mean
' DBS |1tDAS |39DAS |5 DAS|7'" DAS| DBS |1%DAS | 3"9DAS |5" DAS |7 DAS
1 | Jaggery solutions (10%) 1.11 211 3.96 5.91 7.9 6.54 8.07 9.49 4.48 1.79 546

1.45) | .76) | (2.22) | (2.63) | (2.98) | (274) | 3.01) | (3.24) | (2.34) | (1.67)

2 | saggery solutions (15%) | 10 | 244 | 51 | 707 | 929 | 816 | 921 | 1082 | 570 | 214 5.48
ggery (1.45) | (1.85) | (2.47) | (2.84) | (3.20) | (3.02) | 3.19) | (3.45) | (2.59) | (1.77) :

3 | sugarsolutions (10%) | 098 | 21 | 364 7505 | 894 | 750 | 801 | 997 | 431 | 175 547
9 (1.40) | (1.76) | (2.15) | (2.46) | (3.15) | (2.93) | (3.00) | (3.31) | (2.30) | (1.65) :

1.10 2.23 4.38 522 9.07 7.99 8.44 10.41 4.62 2.00

1 0,
4 | Sugarsolutions (I5%) | 5y | (1.80) | (232) | (249) | 317) | @99) | Gor) | 338) | @37 | arz) | >
- | Glucon D+ milk 103 | 18 | 371 | 474 | 86 | 594 | 708 | 936 | 446 | 161 |
powder(10%) 142) | w67) | 216) | (239) | (3.10) | (263) | 284) | 322) | 234) | (160) :
6 | GluconD (15%) 08 | 161 | 35 | 472 | 789 | 677 | 737 | 899 | 327 | 120 | o

1.37) | (1.61) | (212) | (2.39) | (2.98) | (2.79) | (2.89) | (3.16) | (2.06) | (1.48)

7 | sugar + jaggery (o) | L3 | 232 | 404 | 515 | 853 | 636 | 820 | 956 | 408 | 205 5 49
gar+ Jaggery (1.45) | (1.82) | (2.25) | (2.48) | (3.09) | (2.60) | (3.03) | (3.25) | (2.25) | (1.74) :

1.14 1.4 2.92 3.93 5.92 3.60 4.85 5.62 3.06 1.16

8 Control (1.46) | (155) | (1.98) | 222) | 262) | 214) | 242) | @57) | @o02) | (xary | 3O
SEm+ 0.14 | 0.04 | 009 | 006 | 006 | 010 | 005 | 0.04 | 0.07 | 0.06
CD at 5% N/A | 012 | 026 | 019 | 020 | 028 | 0.6 | 014 | 021 | 020

*Figures in the parentheses are V(x+0.5) transformed values, DBS = Day before spray, DAS = Day after spray
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Fig 2: Effect of indigenous bee attractants on foraging behavior of Apis cerana indician sesame during Kharif 2020-21

Table 3: Effect of indigenous bee attractants on foraging behavior of Apismellifera in sesame during Kharif 2020-21

S Bee visitation/5minute/m? Overall
N6 Treatment First spray (10% flowering) Second spray (50% flowering) mean
: DBS |19 DAS|3'DAS|5" DAS|7" DAS| DBS |1% DAS |3 DAS|5" DAS| 7" DAS
+ | saggery solutions (tov) | 09 | 138 | 34 | 487 | 653 | 455 | 516 | 667 | 249 | 144 | oo
(L40)* | (154) | (208) | 242) | @74) | 240) | @77) | (236) | (187) | (w6)
: 119 | 212 | 434 | 544 | 761 | 468 | 499 | 757 | 267 | 169
2 | Jaggery solutions (15%) | i yay | (176) | (2.30) | (254) | 294) | @37) | 293) | @38) | (Lo | aeay | *%
3 | Sugarsolutions (10%) | L2 | 185 | 33 | 486 | 63L | 408 | 482 | 648 | 219 | 120 | oo
(142) | (159) | 2.07) | (242) | @70) | (2:39) | (268) | (2.25) | (1.79) | (148)
5 | Sugar solutions (15%) | 118 | 200 | 407 | 522 | 706 | 466 | 513 | 664 | 223 | 127 | .o
147) | 173) | 225 | (249) | (2840 | (2:39) | 277) | (2:38) | (1.80) | (151) :
5 |Glucon D+ milkpowder| 114 | 165 | 392 | 445 | 637 | 405 | 476 | 549 | 189 | 126 |
(10%) (146) | (163) | 220) | 233) | @72) | 233) | 255) | (2.24) | @.70) | (150) :
099 | 12 | 339 | 444 | 629 | 34 | 48L | 526 | 20 | 107
7| Glucon-D (15%) 141) | (148) | 209) | 2:33) | @70) | (2:38) | (250) | 210) | 1.73) | (Lag) | 3%
5 | sugar s jaggery (10%) | 095 | 149 | 341 | 389 | 665 | 421 | 438 | 626 | 251 | Ld5 | oo
(1.39) | (158) | (2.09) | (221) | @76) | (231) | (269) | (2.28) | (1.86) | (157) :
ool 086 | 116 | 279 | 37 | 567 | 31 | 389 | 51 | 117 | 105 | .-
(1.36) | @47y | (194) | @16) | 258) | 2.16) | 247) | (2.47) | @an) | (1.43)
SEm- 0.07 | 004 | 010 | 006 | 0.05 | 009 | 004 | 007 | 008 | 002
CD at 5% N/A | 014 | 028 | 019 | 016 | 026 | 013 | 018 | 024 | 007

*Figures in the parentheses are V(x+0.5) transformed values, DBS = Day before spraying, DAS = Day after spraying

~615 "™


http://www.thepharmajournal.com/

The Pharma Innovation Journal http://www.thepharmajournal.com

Fig 3: Effect of indigenous bee attractants on foraging behavior of Apis mellifera in sesame during Kharif 2020-21

Table 4: Effect of indigenous bee attractants on foraging behavior of Apisflorea in sesame during Kharif 2020-21

S Bee visitation/5minute/m? Overall
N(S Treatment First spray (10% flowering) Second spray (50% flowering) mean
: DBS [1% DAS[3"DAS[5% DAS|7" DAS| DBS |1% DAS|3" DAS[5" DAS|7% DAS
) 108 | 133 | 228 | 404 | 617 | 515 | 603 | 388 | 226 | 126
0,
1| Jaggery solutions (10%) | 4y« | (153) | (1.80) | (2.24) | (2.68) | (2.48) | (2.65) | (2.20) | (1.81) | as0) | 3*
2 | saggery solutions (15%) | L2L | 220 | 330 | 478 | 720 | 578 | 75 | 458 | 264 | 200 | o0
ggery (1.48) | (1.78) | (2.07) | (2.40) | (2.88) | (2.60) | (2.92) | (2.36) | (1.91) | (1.73) :
) 100 | 178 | 287 | 432 | 624 | 468 | 610 | 399 | 1.88 | 1.27
0,
3 | Sugarsolutions (10%) | 7'4py | (166) | (1.96) | (2.30) | (2.69) | (2.38) | (2.67) | (2.23) | (170) | as1) | 3%
) 122 | 203 | 308 | 417 | 695 | 532 | 651 | 457 | 227 | 142
0,
4 | Sugarsolutions (15%) | 1q) | (174) | (202) | 2.26) | 282) | (2.42) | (274) | @2.36) | a1y | (s6) | 388
5 Glucon -D + milk powder| 1.23 1.73 2.37 3.48 6.32 5.14 5.84 3.76 1.83 1.28 333
10% 149) | (L65) | (1. . ) | @67y | @61) | 218) | (@ 151 :
0 9 6 83) | (209) | (2 267) | (261) | (218) | (168
096 | 125 | 191 | 254 | 585 | 458 | 58 | 337 | 172 | 109
- 0,
6 Glucon-D (15%) 140) | (150) | 71) | (188) | (262) | (2.36) | (2.62) | (2.09) | (165) | (1.44) | 2%
) 108 | 135 | 225 | 362 | 627 | 349 | 619 | 403 | 232 | 145
0,
7| Sugar+jaggery (10%) | q'3ay | 159y | (1.80) | (2.15) | (2.69) | 211) | (2.68) | (2.24) | (1.82) | is6) |
5 p— 085 | 112 | 153 | 178 | 436 | 303 | 512 | 310 | 117 | 091 |
(1.36) | (146) | (158) | (L66) | (2.31) | (1.96) | (2a7) | (203) | @any | aze) | ?
SEm+ 013 | 007 | 009 | 013 | 0.05 | 022 | 006 | 007 | 005 | 005
CD at 5% NA | 020 | 027 | 039 | 017 | N/A | 018 | 020 | 0.16 | 015

*Figures in the parentheses are vx + 0.5 transformed values,DBS = Day before spraying,DAS = Day after spraying
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Fig 4: Effect of indigenous bee attractants on foraging behavior of Apisflorea in sesame during Kharif 2020-21

Apis meliffera visiting on sesame flower Apis florea visiting on sesame flower
Conclusion bee attractants boosted bee population, resulting in more visits
The study demonstrated that the jaggery solution (15%) was a of bees. So the spray of bee attractants should be done in right
best bee attractant to increases the production of sesame crop time and good weather condition may be increase per hectare

followed by sugar solution (15%). Timely spraying of seed yield.

~e17 "™


http://www.thepharmajournal.com/

The Pharma Innovation Journal

References

1.

10.

11.

12.

13.

14.

15.

16.

Ahmad SB, Dar SA, Pandith BA. Comparative foraging
behaviour of honey bees, Apiscerana F. and Apis
mellifera L. (Hym: Apidae) on apple bloom, Journal of
Entomology and Zoology Studies 2017;5(1):474-482.
Ashri A. Sesame (Sesamun indicum L.). In: Genetic
Resources, Chromosome Engineering, and Crop
Improvement. R.J. Singh (ed.), CRC Press, Boca Raton,
FL, USA 2007;4:231-289.

Kamel SM, Blal AEH, Mahfouz HM, Said M. Pollinator
fauna of sesamum crop (Sesamum indicum L.) in Ismailia
Governorate, Egypt. Crecatarie Agronomice in Moldova
2013(a);XLVI1(2):154.

Kumar RP, Lenin JK. Insect pollinators and effects of
cross pollination on the yield attributes of sesamum
(Sesamum indicum. L.) Indian Bee Journal 2000;62(1-
2):67-69.

Mahfouz HM, Kamel SM, Blal AEH, Said M. Pollinators
visiting sesame (Sesamum indicum L.) seed crop with
reference to foraging activity of some beespecies.
Crecatarie Agronomice in Moldova 2012;XLV/(2):150.
Rao MG, Lazar M, Suryanarayana MC. Foraging
behaviour of honeybees in Sesame (Sesamum indicum
L.). Indian Bee Journal 1981;43(4):97-100.

Painkra SP, Painkra GP, Painkra KL, Bhagat PK.
Foraging behavior of different bee species on coriander
flowers. Journal of Plant Development Sciences
2020;12(9):517-528.

Painkra GP, Shaw SS. Foraging behaviour of honey bees
in niger flowers, Guizotia abyssinica Cass. in North Zone
of Chhattisgarh. International Journal of Plant Protection
2016;9:100-106.

Painkra GP. Foraging behaviour of honey bees on
coriander (Coriandrum sativum L.) flowers in Ambikapur
of Chhattisgarh. Journal of Entomology and Zoology
Studies 2018;7(1):548-550.

Panda P. Foraging behaviour and pollination efficiencies
of different bee species in oilseed crops in Phulbani
district of Orissa. Ph.D. Thesis submitted to O.U.A.T.,
Bhubaneswar 1990.

Pashte VV, Shylesha AN. Pollen and Nectar foraging
activity of honey bees in sesamum. Indian Journal of
Entomology 2013(b);75(2):124-126.

Patil BS, Viraktamath S. Foraging behaviour of two
species of honey bees on sesamum. Karnataka Journal of
Agricultural Sciences 2001;14(3):796-798.

Pathnaik HP, Mohpatra LN. Honey bee foraging and
Antigastra catalaunalis incidence in sesamum protected
with  Insecticides/Botanicals. Journal of Applied
Zoological Research 2005;16(2):166-169.

Roy S, Gayen AK, Mitra B, Dutta Gupta A. Diversity,
foraging activities of the insect visitors of Mustard
(Brassica juncea Linnaeus) and their role in pollination
in West Bengal Journal of Zoology Studies 2014;1(2):07-
12.

Sachdeva Y, Bhatnagar P, Gulati R. Relative abundance
and foraging behaviour of Apis spp. on sesamum
(Sesamum indicum) flowers. Annals of Plant Protection
Sciences 2003;11(2):281-283.

Sanganna MS, Eswarappa G. Sesame (Sesamum indicum
L.) Crop Insect Pollinators with Special Reference to the
Foraging Activity of Different Species of Honeybees.
IOSR Journal of Agriculture and Veterinary Science
(IOSR-JAVS) 2015;8(11):09-14

17.

18.

19.

~618"7

http://www.thepharmajournal.com

Singh M, Mall P. Diversity and foraging behaviour of
insects on mustard crop at Tarai region of Uttarakhand.
International Journal of Chemical Studies
2020;8(1):2556-2559.

Sudhansu B, Rahman A, Deka MK. Diversity of insect
foragers with reference to foraging behaviour of Asian
honey bee Apiscerana F. on sesamum, Sesamum indicum
L. Journal of Entomological Research 2016;40(3):213-
216.

Vishwakarma R, Chand P. Foraging activity of insect
pollinators and their impact on yield of rapeseed-mustard.
Bioinfolet 2017;14(3):222-227.


http://www.thepharmajournal.com/

