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Toxicity and enzyme inhibition activities of the essential oil and dominant | 4
constituents derived from Artemisia absinthium L. against adult Asian citrus %5
psyllid Diaphorina citri Kuwayama (Hemiptera: Psyllidae)
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ARTICLEINFO ABSTRACT

Keywords The extensive use of synthetic chemical pesticides has led to negative effects on the environment and human

Batanical pesticides health. Therefore, selentlsts are in search of natural products, especlally thase from plant sources, which are less

Artemisia absithim hazardous, eco-friendly, and effective altematives to the conventlonal pesticldes. Essentlal olls are potentlal

‘:;tz;ml peyld alternatives to the synthetic chemical pesticides. However, the toxicity of Artemisia absinihium against Asian
il I L !

Scetycolnsterse niion cleus payllid Diaphoring el has not been documented. Therefore, hete we focused on the A. absinchium essential

ofl (ABED) extracted from the population grown under the climatie conditions of Pakistan’s high plateaus, & a
natural pesticide for the control of the citrus psyllid. The results Indicated that the oll eased significant acute
mortalities in both taplcal and residual contaet applications, with 50% lethal dose (D) and 50% lethal con-
centration (LCs) values of 5.2 pg/Ansect and 24.4 mg/ml. Among the constituents tested only carvacral, (- -o-
hisabolol and chamazulene were toxde, with LD, values of 6.9, 82, and 10.3 jg/insect via toplcal applieation
and LCs values of 285, 33.5, and 39.4 mg/mL via residual contact expocure. Several combinations of dominant
constituents wete both additive and synergistic when applied topleally, espacially carvacral 4+ (- J-a-blsa-
bolel + chamazulene (1:1:1) displayed synergistic effect, with a polson eatlo of 1.39, Furthermore, the essential
ol and earvacrol inhibit acetylcholinesterase setivity In eltrus psyllid. It has been concluded that the essential oil
and some of the compounds from A. absinchium might be developed as eco-friendly approaches for the control of
clrus payllid.
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Development and evaluation of emulsifiable concentrate
formulation containing Sophora alopecuroides L. extract
for the novel management of Asian citrus psyllid
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Abstract

Utilization of non-host plants semiochemicals to mediate insect behavior offers a promising opportunity for novel management
of insect pests in field crops and fruits. Therefore, there is still a substantial opportunity for the development of natural prophy-
lactic as an eco-friendly approach in the novel pest management programs. Saphora alopecurvides extract has been used as a
natural pesticide in the control of agricultural and household pests, but the low pensistence effect and rapid biodegradability limit
its use on a wider scale in pest management programs. In this study, an emulsifiable concentrate formulation containing
S. alopecurvides extract (SAE-EC) was developed with a simple procedure and evaluated for its ovicidal, antifeedant, and
repellent effects against Diaphorina citri under laboratory and semi-field conditions. Qur results indicated that SAE-EC at 15,
30, and 50 mg/mL concentrations provide complete protection against psyllids for a period of 96 h after application both under
laboratory and semi-field conditions, while the aqueous methanolic extract of §. alopecuroides loses its persistence 48 h after
application. Furthermore, the emulsifiable concentrate at 20 and 30 mg/mL concentrations, only 15.97% and 31.97% of eggs
were able to hatch, and at similar concentrations, 72.86% and 85.5% of honeydew secretion were reduced as compared to the
control. SAE-EC at 30 mg/mL concentration has not shown any phytotoxic symptoms on Murraya paniculata seedlings. Fourier
transform infrared (FTIR) study revealed the presence of alkaloids in emulsifiable concentrate affer 3 months of its preparation
placed under ambient temperature. Furthermore, the particle size and polydispersity index (PDI) of the emulsifiable concentrate
were also confimmed by dynamic light scattering (DLS). Our finding indicated that emulsifiable concentrate formulation prolongs
the persistence of §. alopecuroides extract and enhances its efficacy both under laboratory and semi-field conditions. It has been
concluded that the emulsifiable concentrate formulation containing S. alopecuroides extract might be developed as an eco-
friendly novel prophylactic against citrus psyllid.

Keywords Botanical pesticides - Asian citrus psyllid - Emulsifiable concentrate - Sophora alopecurvides - Novel prophylactic
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Interference mechanism of Sophora alopecuroides L. alkaloids extract
on host finding and selection of the Asian citrus psyllid Diaphorina citri
Kuwayama (Hemiptera: Psyllidae)
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Abstract

Manipulating insect hehavior through the deployment of semiochemicals offers a promising opportunity for protecting crops ina
sustainable manner. Therefore, there s still a significant opportunity for the development of natural crop protectants as eco-
friendly tools in pest management. In this context, the am of the current investigation is to find a novel prophylactic against the
Astan citrus psyllid (ACP) and to gam a better understanding of the host-finding and selection ability of the ACP towands
Murraya paniculata seedlings treated with Saphora alopecumides alkaloids extract (SAAE). Our results indicate that foliar
application of SAAE influences the psyllid host-finding and selection process. The behavioral assay with M. paniculata secdlmgs
treated with 15 and 30 mg/mL of SAAE, with masked visual cues, revealed that only 6.6 and 10.4% psyllids were able to locate
the host in the vials. The results also mdicate that citrus psyllids mainly rely on both visual and olfaction i host-finding and
selection. In choice settling expenments, psyllids settled almost completely on control seedlmgs rather than on seedlings treated
with SAAE at a concentration of 30 mg/mL. Chemical analyses of the alkaloids extract revealed the presence of sophocarine
(33.90%), sophonidine (6.23%), anagyrme (2.77%), matrine (2.38%), lupanme (1.68%) aphylime (0.89%). and sophoramine
(0.75%). In further behavioral hioassays with the dommant alkaloids sophocarpine and sophoridine, the alkaloids repelled ACP
at higher concentrations of 50 and 70 mg/mL as compared to SAAE. Furthermore, the 50 mg/mL (1:1, v/v) combination of
sophocarpme and sophoridine displayed a synergistic effect and showed the maximum behavioral effect as compared to the
individual alkaloid. Based on our results, SAAE makes M. paniculata seedlings unattractive to the psyllids, and therefore,
alkaloids could be used in reducing the colonization of citrus plants, subsequently curtailing HLB infection.

Keywords Botanical pesticides - Diapharina citri - Saphora alopecurnides - Alkaloids - Host sclection - Behavioral effect
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Abstract

The common wormwood Artemisia alsinthin (L.) is an aromatic perennial berb, which is wildly grown in the Skardu
Baltistan. Locally its fresh and dried form is used a3 both medicinal and insecticidal pusposes. This study first time reports
the chemical composition of hydro-distilled essential oil obtained from serial pars of 4. afcluthtum. Upon hydro-
distillation, it gave dark green colored oil with vield 0.41% (wiw) (based on sheliered dried plant parts). The variation in
chemical composition and their relative percentage in essenfial oil of A, absinthium are cited to vary qualitatively and
quantitatively according to geographical location and environmental conditions. The GC-MS analysis of 4. absinthium
casential oil obtained from the population collected from Skardu Baltistan also showed variation in chemical composition
and their relative pereentage. The oil was dominated by Sesquiterpencs (61.01%) and Monoterpenes (17.92%). The major
dominating constitutes were Guaiol (19.33%), o-Bisabolol (8.83%), Carveol (6.16%), Chamazmlene (5.94%), Limonen-6-ol,
Pivalate (3.37%) and Geranyl-a-Terpinene (3.63%), which accounts overall 31.62% of total constitutes identified.

Key words: Artemisia absinthium, Essential ol, GC-MS5, Sesquiterpenes, Guatol.

Introduction

Common wormwood (Artemisia absinthinm L) 15 an
aromatic herb, perennial medicinal plant (Tan et al, 1998;
Bora & Sharma, 2010). It is native to temperate regon of the
world and widely distrbuted in Afghanistan, China, India,
Japan, Kazakhstan, Kyrgyestan, Pakastan, Russia, North
Africa, Furope, North Amenica (Bora & Sharma, 2011). Its
extract and o were tradionally used i ethno-
pharmacology and ethno-medicine (Abad ef al., 2011). From
ancient times species of Artemisia Le, 4. absinthium, A
annngand 4. vulgarishave been used in folk medicine (Hayat
et al, 2009; Bora ef al, 2011b; Bano et al, 2014; Milena et
al, 2016). It 1s also used as antiseptic, stomachic, cardiac
stimulant, antispasmodic, anthelmintic and to reducing liver

In Skardu Baltistan 4. absinthium grows wildly on
roadsides and barren lands and locally it 15 used as both
medicinal and insecticidal purposes, the sun-dried leaf and
flowers powder are used for stomach aches, anti-
inflammatory, anti- migraine and for high blood pressure
and diabetics {Hayat et al, 2009; Bano ef al,, 2014). Due to
ethno-pharmacology,  ethno-medicine,  insecticidal  and
antimicrobial  properties  of 4 absinthivm, much
nvestigation vet has been performed and the previous
literature mdicated that geographical distribution greatly
influences the chemical composiion and essential o
content. Nature has blessed the Skardu Baltistan region
with a diversity of wild herbs and shrubs of economic
mportance. The aim of this study s o analyze the
chemical composition of 4. absinthium plant grown under
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Seriphidium brevifolium essential oil: a novel alternative
to synthetic insecticides against the dengue vector Aedes albopictus
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Abstract

The Aeder alhopicius mosguito 15 & vector of several deadly deseases of humans and domesticated animals, Usually, synthetic
msectichdes are used for mosquito control. The excessive use of synthetic insecticides 15 hazardous for humans and the environ-
ment, Therefore, there 15 a need to develop environment-triendly and novel mosquito larvicides. In the current study, we
evaluated larvicidal and bite protection properties of Seripfidium brevifolium essential oil (SBEO) and ts active constifuents
agains! this mosquito. SBEO and its active constituents, &, [-thujone, and limonene, were toxic to A, albapictus, with LCs;
values of 21,43, 43.99, 4738, and 49.46 pg/mL. The cream formulation of EO at 5 % (w/v) provided complete protection against
mosquito bites until 70 min after application. Among the EO constituents tested, & and f-thujone showed considerable protec-
tions against mosquito bites but lower as compared with the whobe oil. Furthermore, 1:1 combinations of active constituent a-
thujone and [-thujone and 1:1:1 combinations of a-thujone, -thupone, and limonene displayed a synergistic effect agamst the
larvae. Particularty, the EO and its active constituents were safer to Poecilia reticulata a mosquito predator, with LCq, ranging
from 3934.33 to 14,432.11 pg/mL. Our current study mdscated that SBEO and some of its constituents can be used for the control
of A. alhopichis mosquito, a5 a novel aliemative to hazardous synthetic imsecticides and to overcome the problem of increasing
msecticides resistance.

Keywords Bio-pesticides - Mosguito - Toxicity - Larvicidal activity - Eco-friendly - Responsible Editor: Giovanni Benell
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characterization of insecticide
resistance in field populations of
Asian citrus psyllid in Guangdong of
China

Fajun Tian, Xiufang Mo, Syed Arif Hussain Rizvi, Chaofeng Li & Xinnian Zeng

The Asian citrus psyliid, Digphorina citri Kuwayama, is one of the most damaging pests of citrus:
producing regions throughout the world. The use of insecticides is the main strateqy for controlling
peyllid and has increased year by year. In this study, four field populations of 0. citr wene evaluated for
resistance to nine different insecticides using the leaf-dip method. The results showed that the highest
|ewvel of resistance for D, citriwas found in imidadloprid with a resistance ratio of 1512 in the Zengcheng
population compared with the laboratory susceptible papulation. This was followed by chiorpyriphos
(6.47), dinotefuran {6.16), thiamethouam [6.04), lambda-cyhalothrin (.78}, and bifenthrin (i.16).
Piperonyl butoxide (PBO) and triphenyl phosphate (TPP) showed significant synergism on imidacloprid
effects in the Zengcheng population {3.8%: and 2,46 fold, respectively). Nevertheless, diethyl maleate
{DEM) had no synergism on imidacloprid. Biochemical enzyme assays suggested that qeneral
esterase, glutathione S-transferase and cytochrome P450 monaaiygenase activities were higher in
the field collected papulations than in the labaratary susceptible papulation. However, glutathiane
S-transferase may play a minor role in the resistance of adult D. oitri to insecticides. At the molecular
|evel, resistance of 0. citri to imidacloprid is mainly related to the increased expression of CYP4C 68 and
CYPEGT0 | 5-Fald).
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Differences in susceptibility to insecticides among
color morphs of the Asian citrus psyllid
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= I b oocurs in three distinet color morphs.
= Imsecbicide suscaptibility in ¥ cifei is associsted whith eolor mazphs.

= Tha ocrangafrallos marph of I side was the most susecaptibla to

imcoctcidos

= Tha actvities of Pd50s, G5 Ts and ESTs wara lowest in tha orsmpajfvallaos

= Tha ralative eaxpression levals of six deboedScastion penes wera lomest in

the craxpeivelloce maozph.

Alstract

Imsact color marphs are knowr to vary in detoodfication enmyme acbivity associatad
with susceptibility to insecbcides. Diaphoring oivi cooers in thres distinet coloxr
morphks, and littls data are available addressing this queston. In this stody,
susceptibility to nine insecicides was compared among crangeivallow, graybrowm
and blueisresn morphs of adalt I efei Imidacloprid and lambde-eyvhalothrin
rasulied in higher mortality in the crangefvallow mozph than in the bluafgzean
morphk. The cranse/v<llowr marph was sigonificant]ly nore susceptible o
acstamiprid, bifenthrin and chlarfenapyr than the blusferesn and grayjbroem
morphks For clothianidin and ehlorpyriphos, the orangsfyellow mazph woas
significantly mare suscagtibla than thea gray/brosmn marphs. Suscaptibiliby to
dingoteforan and thiamethaxam was not sigoifcardtly difforerdt betweon the threas
color marphs of I cifei. Bicchermical snoyme assays revealsd that the sstarasa,
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Fumigant toxicity and biochemical properties of (ac+p) thujone and 1,
§-cineole derived from Seriphidium brevifolium volatile oil against the /&
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The excessive usé of chemical insecticides has led to negative éllects on human health and the environ-
ment. Volatile oils are one of the passible potential alternatives to chemical insecticides. Traditionally
Seriphidium brevifolium (Wall ex DC) Ling & Y.R Ling, Asteraceae, powder from its leaves is used to treat
gastric problems and expel intestinal worms by local peoples, but yet there i no literature available
regarding its insecticidal activity, In this study fumigant toxicity and enzyme inhibition activities of the 5
brevifolium volatile oil collected from the highlands of Skardu Baltistan, Pakistan, was evaluated against
the red imported fire ant Solenapsis invicta. The phytochemical studies indicated that monoterpenes were
the mast abundant constituents, accounting for 88% of the total oil. The major dominant constituents were
2-barnanone (28.2%), 1,8-cineole (19.9%), a-thujone (75%), B-thujone (6.7%) which accounts for 62.3%
of total constituents identified, with volatile oil yield of 4.11% (w/w). The fumigation assayindicated that
the volatile oil was acutely toxic to fire ants, with an LCsp of 16,47 lfl. Amang the constituents tested,
only (o+ B) thujone and 1 B-cineole were toxic, with Ly of 17,68 and 30.66 i after 12 of exposure,
Thevolatile oil,(c +3) thujone and 1,8-cineole showed strong fumigant activity against the red imported
fire ant workers in a time- and dose-dependent manner, The volatile oil caused 100% mortality of the red
imported fire ant workers, even at the lowest concentration of 20 ) after 24 hof exposure. In addition,
the volatile oil and 18-cineale inhibited acetylcholinesterase activity, while (at+ B) thujone inhibited
carboxylesterase activity in the fire ant workers. It has been concluded that the volatile oil and some of
the compounds from 5. brevifolium might be developed a5 eco-friendly approaches for the control of red
imported fire ants.

& 2019 Sociedade Brasileira de Farmacognosia, Published by Elsevier Editora Ltda This is an open
access article under the CC BY-NC-ND license (hitp. creativecommons.orglicenses by-nc-nd/4.0/).
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Abstract

Plants of Delphimium are herbal medicine used in the Tibet region with whole grass as a
drug, which have the effects of analgesic, antibacterial, antipyretic, and anticancer. The
man bioactive compounds are alkaloids, flavonoids, and sterols. This review
summarized the compounds and pharmacological effects of Delphinium and provides a
reference for further research on Delphinium.
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Abstract: [n the current study, to combat insecticide resistance, we explored larvicidal, ovicidal,
synergistic, and repellent activities of Sophora alopecuroides extract and its dominant constituents
against Aedes albopictus. The results of the toxicity bioassays demonstrated that the extract of
5. alopecuroides exerted significant larvicidal activily (16.66-86.66"%) against the third-instar larvae
of Ae. albopictus at different concentrations (5-50 ug/mL) and low hatchability of eggs (2.32-75%) al
5-50) ug/mL. The constituents of 5. alopecuroides showed a synergistic effect when applied as a mixture
(LCy + LCy) againstlarvae, while no synergistic effect was observed against the eggs of Ae. albopictus.
5. alopecuroides extract provided Y3.11% repellency in the first 90 min and gradually decreased 10 53.14%
after 240 min, while the positive control DEET (N N-diethyl-3-methylbenzamide) showed 94.18%
in the first % min and 55.33% after 240 min. All of the results exhibited a concentration-dependent
effect. To the best of our knowledge, this is the first time that a study has identified a highly effective
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Morphology and function of ovipositorial and tarsal sensilla
of female Asian citrus psyllid

Xingyan ZHANG, Syed Arif Hussain RIZVI (3, Hustang WANG and Xinnien ZENG
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Correspondunce Abstract

Xorsan Zang Guarguung Engrestng p, | ) ) )
Rasaireh Contar 11 insect Bahawer The Asian cisrus psylid (ACP), Digpboving cfrd Kawayama (Hemiptera: Py llidae |,
Pagpabaien, South China Agrcana Univeesty, s 0ne of the maost important pests of citrus planss workdwide, due o be the dominant
Guargricn S10642, Chvrs vector of e devastating citms discase Hunglongbing (HLB). Selection of suitable
Errad. pngodicie il oviposition site is o crucial event of phiysophagous msect life. Usually, the chemical

and physical charsctenistics of o bost plant were recognized by sensills ca the
ovipositor and tarsi of 2 physophagous isect afies sextling on o plane surfoce. In this
study, the morbalogy, nursber, and distribation pattem of e ovipasitorial and tassal
e 101111/ THBE067 2337 sensilly of adul female psyllids, were observed by scanmiag election microscopy
(SEM) techniques. The effect of these sensilla on oviposition was investigated by
sensills deactivation using hydrochlone acid (HCI). The resubs showed that sensilla
trichoid (ST), sensilla chaetica (ChS) and seasilla hasiconica (SB) were diswributed
on wipositor, while seassills trichoid (ST) were distnbuted ca the extemal genmalia
Sensilla chactica (ChS) and basiconica (SB) wese mainly distribeted o the end of
the aviposior back plate, and on the bese of the ssermam. On tarsus, sensilla wichoid
(ST), sensilfa chaetica (ChS), sensills trunguler (TeS) and sensilla ear ball (SE)
were absenved. However, whole tarsal segments were covered with Bohm's mane,
which was amanged in o ciwubr Ime. Oviposition assay revealed that o
significantly lower number of eggs were lid on the Muwrreya panicslate seedbings
confined by the psyllids with deactivated ovipositorial sensills followed by
proansad sensitl, mesotarsal seasilla and hindaral sensilh. These results
suggested that the oviposiorial and tarsad sensilla of citras psyllid have on
important rle in the oviposition.

Racivied 26 Nowarber 2017,
weaphid 8 Nt 2018

Koy words: Dugfiornss o senphalogy, ovipcalind sarmily, ovgostion lioel sl
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Evaluating the repellent effect of four

botanicals against two Bactrocera species
on mangoes
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ABSTRACT

Background; Bactrocera dorsalis and B. correcta are cconomically important fruit fly
pests of crops, vegetables, fruits, and nuts worldwide, especially in China. Nowadays
in China, B. correcta is a second notorious pest of many fruits after B, dorsalis,
Different botanicals have been tested against the B. dorsalis but in the case of

B. correcta, no records were published,

Methodology: This study evaluated the repellency of four botanicals (Seriphidium
brevifolium, Piper nigrum, Azadirachta indica and quercetin) in acetone dilutions
(5%, 2.5% and 1%) against the B. dorsalis and B. correcta at the laboratory conditions
(25 £2°C, 60 £ 5% rclative humidity, and a photoperiod of L:D 14:10 h).

Results: The number of visits after 24-48 h, oviposition punctures, and pupac made
by both species were lower on the treated mangoces in comparison to untreated
mangocs. S. brevifolium, P. nigrum, A. indica and quercetin have significantly
reduced the visits, ovipositional punctures, and pupac of both specics. Among
botanicals, the P. nigrum was the most effective repellent against B. correcta and as
well as B, dorsalis, However, the harmful effects of these botanicals against natural
enemies are still unknown,
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Insecticidal Potential of some Fermented Native Plant Extracts for the
Management of White Grub (Scarabaeidae: Coleoptera) Infestation
on Potato Tubers in Skardu Baltistan

Muhammad Ayub", Munir Hussain’, Sher Ahmad’, Syed Arif Hussain Rizvi', Shahid Hussain!,
Muhammad Qasim’, Muhammad Din’, Muhammad Ishaque Mastoi' and Tajudin’

'PARC, Agricultural Research Station, Skardu, Gilgit Baltistan, Pakistan; *Mountain Agricultural Research Centre, Juglate,

Gi fg’if, Pakistan; Institute r{f Plant and Environmental Protection, National A gﬁcuf!m Research Centre, Iidamabad, Pakistan;
*Plant Sciences Division, Pakistan Agricultural Research Council, Islamabad, Pakistan.

Abstract | Potato (Salanum tuberosum L.) is the fourth major food crop of the world and it is gaining status
of cash crop in Gilgit Baltistan. White grub is most destructive insect pest damaging potato tubers and causes
economic loss of Gilgit-Baltistan. The study was conducted with an aim to develop eco-friendly management
of white grub. Fermented extracts of four herbs Saphora alopecuroides, Artemisia sieversiana, Peganum barmalla
and Tagetes minuta were evaluated against white grub under field conditions for two consecutive growing
seasons during 2018 and 2019, The minimum per cent infestation, number of white grubs per plot, yield
loss and maximum tuber yield was recorded in plots treated with 8. alspecursides fermented extract and
Refree. The fermented extract of §. alopecuroides significantly reduced percent infestation, number of white
grub per plot and yield losses as compared to the control plot, however efficacy of the fermented extract of
A sieversiana, P harmala and T. minuta was significantly low as compared to Refree. Our current field study

indicated that the fermented extract of §. algpecursides has potential to develop eco-friendly approach for
management of white grub.
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Latest Developments in Insect Sex Pheromone Research and Its
Application in Agricultural Pest Management
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.‘i-"meI: Summary: Insect phiromiones un.*:q:u'rif'ir natural compiounds thist meet misdern pist comtrol
requirements, ie, species-specificity, lack of ity to mammals, environmentally benign, and
a component for the Integrated Pest Management of agricultural pests. Therefore, the practical
application of insect pheromenes, particularly sex pheromones, have had a remendos sucoss
in controlling low density pest populations, and long-term reduction in pest populations with
eruruismal impact on their natural enemies. Mass trapping and mating dissupbion strabegies using
sex pheromemnes have significantly reduced the use of conventional insecticides, thereby providing
sustainable and ecofriendly pest management in agricultural crops. [n this review, we summarize
the Lakesst dwlﬂupmuib 11 5ex |.1h|:ltn||.m|.- research, mechansms of sex Plhen:umml: Pun.rphuu, and
its practical application in agricultural pest management.

Abstract: Since the first identification of the silkworm mioth sex pheromons: in 1959, significant
research has been reported on identifying and unravelling the sex pheromone mechanisms of
hundreds of msect species, [n the past two decades, the aumber of research studies on new insect
phermones, phersmone bosynthesis, mode of action, peripheral olfsctory and neural mechanizms,
and their practical applications in Integrated Pest Management has increased dramatically, An
i.11||-.'r|]mip]uul'r dl.'lFlrl.hﬂJI that uses the advances and new ’m.‘lu:uqua 1 analybical Llll!lllllhl.l'}',
chemical sology, nearophysiology, genetics, and evolutionary and miolecular biology has helped
us to better understand the phisromone perception mechanisms and its practical application in
agricultural pest managerent. I this review, we present thee st recent developments in |.l|:|.l:rLr|:|1u:||:
resssarch and iha]:lp]:iru{'i:m in 'I!I'H.‘]:I&‘\d: b dhecades,

Keywords: sex phermiones; integrated pest mamagement; bissynthesis; phersmone perception;
resistance; weview



