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Abstract

The response of honeybep(s mellifera L.) pollination on canola yield with reference toshsuitable number of
bee hive need per unit area of crops in order tetroptimum pollination needs and better economédgi by
comparing number of hives and yield componentsxperment was conducted at Beekeeping and HilltFrasts
Research, Station Rawalpindi during 2017-18 in deteprandomized block design with two sets of four
treatments for comparison: 1 hive atré hives acré, 3 hives acré and 0 hive acfe The hives were kept inside
the experimental area. Parameters were assesd@htmn density, pollinator’s diversity, agronotréind economic
yield. In case of pollination density, the cumivatmean abundance bee species revealed that @thb2@s,Apis
mellifera was the most abundant and frequent visitor wittnean population of 8.69 bees/plant followed Ay
dorsata (0.72), Syrphid fly (0.2) and other pollinatorsidilnum bee population was observed during 1400 $your
mainly due to the closure of flowers and partialye to high temperature (>35°C). Pollinator diitgreevealed
thatA. mellifera was the most dominant pollinator of Brassica asith highest abundance (71%). dosata ranked
2" (16%) followed byA. florea (6%) respectively.

Keywor ds: Honeybee, Bee Hives, Standardization, Pollinatiamola, Seed Yield.

Major classification: Food Science (Healthy food)

1. Introduction

Pollination is a most essential ecosystem serviogighed by insects, resulting in sustainability gr@manence
of the bionetwork. Pollination increases fruit B&jt enhanced capacity of seed germination, angbgtiality of
seed / fruit. When quality production increasedidas direct effect on human health. Nearly 75%hefrain crop
species of the world rely on pollinators for fraitd seed set. (Klein et al., 2007) Pollinators 8upp% to global
food volume and play a key role in supplying vitatrients for human subsistence (Klein et al. 2@B&ljai 2008).

The statistical value of insect pollinated cropsiahalayan region of Pakistan was reported abodt3®%bmillion
US$ (Partap et al., 2012). Crop-plant species wamysiderably in their pollination supplies and, ¢entheir
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dependence on pollinating insects (Morse and CaigeR000). The production of the 84% crop speaidivated
in Europe depends directly on insect pollinatorzeeglly the bees. Biotic pollination improves theit and seed
quality and quantity of about 70% of 1330 tropicadps. (Williams, 1994).
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Figure 1: Overall average numbers of insect visitors (MeaBE) at different time intervals drassica napus
during 2019.

Table 1: Insect species visited @rassica napus flowers at Rawalpindi

S. No Name of the species Order Family Total Abundance | Percentage (%)
1. Apis mellifera Apidae 660 71
2. Apis dorsata Hymznopter Apidae 150 16
3. Apisflorae Apidae 55
4. Coccindla Coccinellidae 22
5. Aulacophora foveicollis Coleoptera Chrysgmelida 40 4

Pakistan is spending millions of dollars on the amipf edible oil, which is a major drain on thedimn exchange
reserves of the country (Shahzad and Rashid, 200&) native oil manufacture of the country could match the
growing demand of population. The edible oil ualibn was 2.764 million tons of which 0.857 millitons (31%)
came from local income and 1.907 million tons (69%)e imported (Anonymous, 2006). Rape and mugerdp
of crops contribute about 21 % of the domestic leddl but their area is continuously decreasingede have
registered reduction of 46.0 % in area and 23 $#raduction. One of the major reasons for downweedds in area
is the low density of pollinator’'s population inding honeybee per unit area. (Oilseeds Developregategy,
1995). The indiscriminate use of pesticides hadimkxt pollinator’'s population to great extent (Megkki et al.,
2013).

Apis mellifera is the only most abundant ecololjjcemportant introduced pollinator and is mosthanaged for
honey production (Fries and Stark, 1983). Thereftirere is vast scope of improving the pollinatafncrops by
designing and implementing strategies to manageaially important insect pollinator’'s especiafigtive bees
for seed and fruit production in agricultural ecsteyn (Keith et al., 2013). The Honeybee, Apis rfethi L., is of
great economic importance in terms of increaseld yiad quality of commercially grown insect pollied and also
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assists self-pollinated crops in the world (Frea93).

This study was designed to examine the role of medhdoneybee Apis mellifera L. pollinator in incsizsy seed
yield of canola crop by providing most suitable foenof bee hive need per unit area of crops inrotoleneet
optimum pollination needs and better economic giddg comparing number of hives and yield compon€rie
findings of this research will therefore contributethe definition of general guidelines to maintair improve
canola/brassica crop pollination with respect ®libehive or bee population size.

2. Materialsand M ethods

The study was carried out to determine the demsi#ypis mellifera for maximum crop pollination ihé fields of
Brassica there were two sets of four treatmentsctomparison: 1 hive/acre, 2 hives/acre, 3 hives/aord O
hives/acre. The hives were kept inside the experiahearea marked in the study field. Pollinatioensity,
pollinator diversity, pods per plant, seeds penplaveight of 100 pods seeds and economic yieldewetermined.
After assessing the agronomic yield the econonmetdytalculated. The economic yield was obtainedhftbe net
income, which was found out by using the followfogmula:

ANI =P x AY - CY x AY - ChxAH
Where:

ANI = Increase in number of hives
P = Price that farmer obtains from each metnis tof the crop

AY = Yield increased in metric tons because of adidiof hives

CY = Cost of producing each tons of yield
Ch=  Cost of renting hive

AH = Addition of hives
Economic yield

1 hive acré = Px AY — CY x AY — ChxAH
= 100,009 0.090- 36,231 0.090- 1000x1
= 9,000 3,260- 1000

Net income = 4,740/

2 hives acré = Px AY — CY x AY — ChxAH
= 100,000 0.13- 36,231 0.13- 1000x2
=13,0004,710- 2000

Net income = 6,290/

3 hives acré = Px AY — CY x AY — ChxAH
= 100,000 0.19- 36,231x 0.19- 1000x3

= 19,000 6883- 3000
Net income = 9,117/

3. Results and Discussions

Bee population is the main criteria for honey preichn. Fig. 1 showed average visitation frequentcglifierent
insect visitors per plant per 5 minutes at differéme intervals during the whole flowering seasainBrassica
napus. The cumulative mean abundance of imporemspecies revealed that at 1200 hours, Apis mellivas the
most abundant and frequent visitor with a mean [atjpn of 8.69 bees/plant/ S5minutes followed by dorsata
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(0.72 bees/plant/ 5 minutes), Syrphidfly (0.2 belemt’ 5 minuted), A. cerana (0.1275 bees plar& minutes), A.
florea (0.120 bees plahtminutes) and blowfly 0.0275 bees plahBminutes. Minimum bee population was

observed during 1400 hours, mainly due to the costiflowers and partially due to high temperat{x85°’C).

Table2: Means comparison of agro- morphological parameteBsassica napus

Modes of Pollination
Parameters
1 hiveacre? 2 hivesacre? 3hivesacre? Control F Value Prob.
Pods plant1 81.7+3.3¢C 108.3+6.0b 126.30+7.32 ;@ 30.88+1.60d 231.1 Qx**
Seeds plan’i‘ 802.2 +22.7 b| 1097.6 £85.1 ab 1490.78 +90.47a 301.06+21.60c| 18..25 0.0025**
Weight of 100 p0d§ 4.8+0.14 c 5.98+0.26 b 6.44+0.17 a 3.66+0.05 d 51.P 0.0002***

Means in rows/ columns sharing same letters aresignificant

Canola crop was found to be visited by 5 insectiggebelonging to two orders on B. napus duringvéiong
season. These foragers comprised of three beetsvartueetles. Bees were among the most abundaat flimitors
with total abundance of 93% followed by Coccinglg) and Aulacophora foveicollis (4%). From prdsen
studies, it is evident that A. mellifera was thestndominant pollinator of Brassica crop with highabundance
(71%). This shows that A.mellifera is an efficigmbllinator of this cross pollinated crop and farntam get
maximum benefits from their pollination services ddjowing beekeepers to keep A. mellifera colomesr their
fields. A .dosata ranked'2(16%) followed by A. florea (6%) in our study. @imella and Aulacophora foveicollis
belonged to order coleopteran were found as cassitdr of the flowers and are not reported to jggrite in nectar
or in pollen collector.

The mean comparison of present results given ideTablllustrated the effect of canola plants exggbso A.
mellifera along with other insects and canola akept under 1 hive acte2 hives acré and 3 hives acreon
agro- morphological parameters of B. napus var. ®ABanola. 3 hives actpollinated canola plants had
significantly higher yields than 1 hive a¢end 2 hives acteanola plants.

Table3: Netincome from different modes of pollination

M odes of Pollination Net income (PRs)
1 hive acré 4740
2 hives acré 6290
3 hives acré 9117

Economics is the key factor to do everything. Tabléepicted that economic yield was increased dkasethe
number of hives actewas increased. 3 hives atmollinated canola plants had maximum economic gi¢thn 2
hives acréand 1 hive acf&anola plants.

References

Anonymous. (2006). Economic Survey of Pakistdmistry of Finance, Government of Pakistan, 2005(6), 11-16.

Gallai, N., Salles, J.N., Settele, J., and Vaissi®&.E. (2008). Economic valuation of the vulneliggbiof world
agriculture confronted with pollinator declirtecol Econ. 68(3),810-821.

Keith, S. D., Arnon, D., Robert, G. D., Breno, M, Eucas, A. G., Mark, G.R., & Jose, |. H. (201S}andard
methods for pollination research witipis mellifera, Journal of Apicultural Research, 52(4), 1-28.

Klein A .M., Vaissiere B. E., Cane J.H., Steffanvigater I., Cunninghan S.A., Kremen C. T., (200i)portance of
pollinators in changing landscapes for world crépysc Roy Soc B 274,303-313

Medrzycki, P., Giffard, H., Aupinel, P., BelzuncdsP., Chauzat, M.P., ClaRen, C., Vidau, C. (20andard
methods for toxicology researchApis melifera. Journal of Apicultural Research, 52(4),1-24.

Mesquida, J., Renard M., and Pierre. J. S., (19B8peseedBfassica napus L.) productivity: The effect of

20



Khalida Hamid ABBAS, Asif RAZZAQ, Muhammad JAMAL, Saeeda KHANUM, Khawer JAWAD, Muhammad Arshad ULLAH'
Korean Journal of Food & Health Convergence 6(2), pp.17-21.

honeybeesApismellifera L.) and different pollination conditions in cagedafield testsApidologie, 19, 51-
72.

Morse R., Calderone N.W.,(2000). The value of hdmegs as pollinators of US Crops in 20Bée Cult. 128,1-15

Partap U., Partap T., Sharma H.K., Phartiyal Ryriva A., Tamang N.B., Ken T., and Munawar M.S.,1@0
Value of insect pollinators to Himalayan agricudtlieconomiesKathmandu, ICIMOD, p. 54.

Shahzad, M. A., and Rashid M., (2006). Determimatibpollen viability and role of honey beapis cerana in the
pollination of sunflower CMS lines in isolated tweis. Pak. Entomol., 28, 69-72.

Williams, I. H., (1985). The pollination of Swedis&pe Brassica napus L.). Bee World, 6,16-22.

21





