Thymol O1l and Imidacloprid Used as an Alternative Pesticide to
Reduce Bee Population Decline
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© Our group focused on the declining bee population, which has been a source of concern for the agricultural s AV[ TH E B EES

industry. Although pollinators are made up of a diverse variety of species, bees perform a majority of
pollination, specifically in agriculture. The decline of bee pollinators inevitably has decreased crop yield,
which 1s disadvantageous from an environmental and economic perspective. During the group’s first semester
(SCI 150), each member conducted various literature reviews to better understand the cause of bee population
decline. The group assessed that traditional pesticides containing imploproclorid and neonicotinoids were the
most prominent cause. Based on this research, the group decided to focus on the most abundant species locally,
Apis mellifera, otherwise known as the Western honey bee. During the second semester (SCI 200), the group
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OUR APPROACH

Decided to synthesize a natural pesticide made from essential oils that
repels pests but 1s safe to bees

e Recent research has found that imidacloprid, a compound found in many
pesticides on the market, and thymol oil, an essential o1l, have synergistic
insecticidal effects against the common pest, the Aphid, when combined!®/.
However, high concentrations of 1midacloprid has been known to be toxic
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rely on pollinators

continued to conduct literature reviews on the effects of neonicotinoids pesticides and began researching safer [10] 30% of all crop species 7]

alternatives. Eventually, the group transitioned into researching different components of current natural require pollinators [10] to bees' "’

pesticides as well as ways to make them more effective via nanoparticles. By the current and last semester (SCI , °® Despite this tOXiCity, other researchers have discovered SpGCiﬁC

250), the group initially planned to synthesize and test their own natural pesticide in the lab. However, due to 4 concentrations of imidacloprid that are safe to beesm

COVID-19 restrictions, the group pivoted to an infographic aimed towards pesticides manufacturers and large CURRENT CHEMICAL PESTICIDES .. . p o '

agricultural land owners 1n California. Using the research from prior semesters, the groups wanted to convince e Based on this research, our pI‘OpOSCd pestlclde would have been COIIlpOSCd

othe.rs. on the effect.iveness o.f the.zir natural. pesticide.. Besides the fiscal importance, the group’s proposed natural ﬁ:sr::ﬁyoi cf:eggfenl E:Inct;lt?:;g; ttﬁﬁeb?npdofouﬁféogﬁﬁggmejor = ‘ R of thym ol oil and imidaclo p rid at a concentration that is harmless to bees.

pesticides 1s a major contribution to science, as it creates an effective yet sustainable way for farmers to Ycostoie nbasa o] /_.\ B / Th ticid 1d b 6 d : diluted trati F e

improve their crop yields while keeping bee populations safe. Without the group’s proposed solution, the -Have Causedar[ec]iuction of vision, growth, and reproduction in -3 ﬁ % i C pestcide wou C renlorced using difuted concentrations ol zein
bee populations [2 1~

nanoparticles to improve durability and effectiveness!!”!
e Duc to COVID-19, had to shift to creating an infographic directed
agricultural workers, containing the potential natural pesticide

CONCLUSION

current bee population would continue to decline into eventual extinction.

Current natural pesticides, composed of essential oils, are not widely used in the market due
to disparity in price. These pesticides also have a higher degradation rate in opposition to their
chemical counterparts [8].

INTRODUCTION

OUR NATURAL PESTICIDE SOLUTION

The. I.)rOblenL t he decline of polhnators caused by toxic & SER'_AL D'LU_“ONS - | B e Combine essential oils and stabilize with nanoparticles before testing
pesticides, specifically bees ‘z‘;’;’:ﬁ,}‘t"fiﬁ?ﬁei‘:lﬁ:%ﬁ}?%?2;;:!;??,1;?}?:":L:"éi':;'t‘:”f,’{;';’.'.J:E;Zﬁﬁ?i::"&";"{:‘;%?t!_"\?ffﬁ:;ifé’:“i"?{ﬂgitﬁi pesticide on Apis mellifera (track movement/behavior with time lapse
e Pollinators: maintain ecosystems and habitats, responsible camera)
for one third of US agriculture!®'*! (most of which bees are i s g i s i op e el s o e Our natural pesticide will avert the declining bee population — increase
responsible for) m:;ss%tjel«'t{::ent.m;mlo:: :s:.:shp::(,.;.:d:,.:....::....nl-:;:..t;::m:h crop production — economically advantageous on a wide scale
o F L. , : : : @ s ' 0 ‘ e SCI 300: Utilize Make%*space (in Hashinger Science Center) to construct
actors for decline: 1nvasive species, mites, pollution, 4+ ~~d e & and test our natural pesticide
urbanization, climate change, and our focus- pesticides L | e Long term goals: (1) Disseminate findings and infographic to
e Current Pesticides: classified s neonicotinoids & REINFORCEMENT WITH ZEIN NANOPARTICLES conservational and agricultural communities (2) Regenerate bee
2] uSE oF zei naNopaRTicLEs | . Zein Nanoparticles are biodegradable capsules that populations leads to reliable and sustainable pollinators

WERE OBSERVED TO BE strengthen the natural pesticide [15]. H
OW?:

. . _ . . . [
(nicotine-like) which are permanently damagn.lg to bees‘. . . . | Presentations at Agricultural Conventions, Conservational
e Our approach: develop a natural pesticide containing 86+0.5% Riesiy| Wi, Bna 0 Conventions, to Government Agencies, like Department of Agriculture, to

. . . . . = No significant harm to honeybees at sublethal dose o ) L . .
essential oils and free of neonicotinoids EFFECTIVE e = publicize findings and encourage use of safer pesticides 1n agricultural
e Previous attempts at resolution: past natural pesticides were o i works and possibly legislation to facilitate matters
. . eqe ACCORDING TO THE ENVIRONMENTAL PROTECTION AGENCY:
Il()t appllcable due t() hlgh rates Of degradablllty and IlOt « Cold-pressed neem oil is safe for human health [3]
. . « All thyme derivatives (ie. thymol oil) are safe for human consumption [4] RE F E RE N C E S
effectlve towards all Specles « Eucalyptus oil does not damage human genetic information, nor does it cause mutations [5]
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-With increased durability, agriculturists should be encouraged to invest in
biopesticides and as the market grows, the cost is expected to reduce.

-The ultimate goal is to slow the decline and aid the restoration of the bee

(SCI' 1 50), DI’. Blng] 16 Zhang (SCI'zoo) and DI’. Brenna GOI'maHy population to increase the pollination capacity of honeybees to support
. . . . crop yields. Other outcomes would be relieving strain from other
(SCI-250) for reassuring us in our solution to this grand challenge. pollinators and preserving biodiversity For Lot
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