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Potential of Some Herbal Plant Essential oils Against Cowpea Bruchids
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Abstract

Prevention of destruction from cowpea bruchids Callosobruchus maculatus (Fabricius) by using essential oils of some
Herbal plants is an interesting alternative to the use of synthetic insecticides harmful to consumers and the environment.
This study converns the toxicity properties of some Herbal plant’'s essential oils including Mentha pulegium, Zingiber
officinale, Petroselinum sativum, Citrus latifolia, C. reticulata, C. sinensis, C. paradise, Schinus terebinthifolius, Jatropha
curcas, Ricinus communis, Piper aduncum, Syzygium aromaticum and P. hispidinervum. M. pulegium essential olil
had the property of fumigant toxicity on egg, larva and adult stages of cowpea bruchids. P. sativum had the property
of fumigant killing on cowpea bruchid adults and was more effective when combined with PBO (piperonyl butoxide).
Citrus latifolia 931.5 ppm, S. terebinthifolius 1.0 mL/kg, and P. hispidinervum 0.5 mL/kg had the properties of fumigant
repellent as well. For properties of oviposition and emerging adult inhibitions, essential oils of S. aromaticum 0.5 mL/
kg, C. sinensis 1,343 ppm and C. latifolia 1,620 ppm had highly effective inhibition of oviposition and adult emergence
(> 70%). It can be seen that some Herbal plant essential oils, have the potential to prevent the destruction of cowpea

bruchids, to replace the use of harmful chemicals and they are inexpensive.
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Figure 1
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The life cycle of the cowpea bruchids. A) Adult females oviposit their eggs on the surface of the bean B)

A window appears at the site of deposit C) Young (left) and older (right) pupa D) Adult emergence holes'
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Aromatic Substances Essential oil / Fragrances
Anethole Anise, Star Anise, Fennel
Anisaldehyde Vanilla, Anise, Fennel
Benzaldehyde Almond

Benzyl acetate Jasmine, Gardenia, Ylang Ylang

Benzyl alcohol Ylang Ylang, Jasmine, Tuberose, Wall Flower
Borneol Rosemary, Lavender
Camphor Camphor Tree
Carvone Spearmint, Dill, Caraway Seed, Balsamite
Caryophyllene Black pepper

Cineol (eucalyptol) Eucalyptus, Majoram, Spike Lavender

Cinnaldehyde Cinnamon Bark

Citral Lemongrass, Lemon, Lime

Citronellal Citronella, Bergamot (thai)

Citronellol Geranium, Citronella, Rose

Eugenol Clove, Cinnamon Leaf, Bay, Pimento

Geraniol Palmarosa, Citronella, Geranium, Rose

Hexenol Geranium, Thyme, Mulberry Leaf, Violet Leaf, Tea
Leaf

Indole Neroli, Jasmine

Isoeugenol Clove, Ylang Ylang, Nutmeg
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Linalyl acetate Bergamot, Neroli, Petrigrain, Lavender
Linnalool

Menthol
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Peppermint, Mint, Spearmint

Methyl chavicol Basil, Sweet basil
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Methyl eugenol Galanga, Holy basil
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Phenyl acetaldehyde Rose, Narcissus, Neroli
Phenyl ethyl acetate Rose, Geranium, Neroli
Phenyl ethyl alcohol Rose, Geranium, Neroli

Sabinene Black pepper, Bergamot

Santalool Sandalwood
a Plai, Tea tree

Thymol Thyme
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Table 2 Toxicity of Mentha pulegium and Zingiber officinale essential oils to egg, larvae and adult of Callosobruchus

maculatus.®

Essential oils Life stage Slope = SE LCSD (uL/mL air) (95% FL) LC_ (uL/mL air) (95% FL)
Z. officinale Egg 49+04 1.15 (0.59-1.40) 2.23 (1.79-2.63)
Larvae 3.05+ 1.1 2.33 (1.95-2.69) 6.13 (3.80-106.37)
Adult 58+0.7 2.18 (2.07-2.31) 3.71 (2.77-14.53)
M. pulegium Egg 34+09 0.072 (0.05-0.08) 0.17 (0.13-0.33)
Larvae 29+09 0.11 (0.09-0.17) 0.31 (0.19-2.44)
Adult 39+05 0.09 (0.08-0.1) 0.19 (0.16-0.25)

Table 3 Toxicity of parsley essential oil against the cowpea bruchids, Callosobruchus maculatus.®®

Insecticides Slope * SE LC® (95% FL) LC_ (95% FL) LC,_ (95% FL) TR
Parsley EO 454073 399.3 (373.0-419.0) 489.5 (474.2-504.7) 635.8 (603.5-686.0) -
Phosphine 144 £1.78 18.6 (14.0-21.5) 35.7 (33.8-39.0) 68.5 (56.2-102.1) 136

2 Lethal concentration (in pL/L air) ® Toxicity ratio = (LC50 to parsley oil) / (LCSO to phosphine).
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Table 4 Mortality of Callosobruchus maculatus adults after 48 h in fumigant test of cowpea bruchids treated with

essential oils of Citrus spp.*

Essential oils Slope + SE LC®_ (C195%) TR LC,_(C195%) R,
Citrus sinensis 27.1 +£2.18 12.98 (12.82-13.14) - 14.48 (14.24-14.79) 1.02
Citrus reticulata 18.98 + 1.28 12.68 (12.48-12.90) 1.02 14.82 (14.45-15.29) 1.00
Citrus paradisi 18.13 £ 1.27 12.63 (12.39-12.87) 1.02 14.86 (14.47-15.35) -
Citrus latifolia 8.49 + 0.86 10.02 (9.43-10.71) 1.29 14.18 (12.87-16.54) 1.04

? Lethal concentration (in uL/L air) ® Toxicity ratio = (oil that exhibit the major LC) / (LC of other oil).
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Figure 2 Comparative effects of the synergists piperonyl butoxide (PBO), diethyl maleate (DEM) and triphenyl phos-

phate (TPP) on the mortality of C. maculatus caused by parsley essential oil (A) and phosphine (B) at LC10

(399 and 18.6 uL/L air, respectively). *significant differences between synergized and unsyneergized es-

sential oils (paired t test; P < 0.05).”°
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Figure 3 Number of C. maculatus adults attracted to cowpea (Vigna unguiculata) grains treated and not treated with

essential oils. The fumigation chambers were kept at: 26.9+1.04 °C, 64.7+2.6 %RH, and 12 hour

photoperiod. "Non-significant. *Significant by the t-test, at 5% probability, when compared with the control.®

Table 5 Percentage of Callosobruchus maculatus adults in control and test chambers after 48 h in repellency tests of

cowpeas treated with essential oils from Citrus spp.”

Concentrations % Adults attracted (+SE)
Treatments RI (M = DP)°
(ppm) Control oil*

Citrus latifolia 688.5 48 + 8.27 52 £ 8.27 1.04 £ 0.52
931.5 62 +5.73 38 + 5.73* 0.76 + 0.36

1,620 57 +5.78 43 +5.78 0.86 + 0.36

Citrus reticulate 607.5 43 £5.78 57 £5.78 1.14 £ 048
931.5 35+ 6.01 65 + 6.01* 1.3+0.38

1,255.5 42 +6.96 58 + 6.96 1.16 £ 0.44

Citrus sinensis 711 36 + 6.00 64 + 6.00* 1.28 £ 0.37
1,027 39 + 6.57 61+ 6.57* 1.22 + 0.41

1,343 52 + 4.67 48 + 4.67 0.96 + 0.29

Citrus paradise 600 44 + 6.36 56 + 6.36 1.12 £ 0.40
1,000 39 +7.11 61+ 7.11 1.22 £ 0.53

1,520 56 + 6.86 44 + 6.86 0.88 £ 0.43

® *Significant by the t-test (P < 0.05).

°RI (Repellence index) = 2G/G+P (G = % of insects attracted to the treatment; P = % of insects attracted to the control).
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(NeweNTF C. latifolia, FULNWATH C. reticulata, FULT
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sl,uﬁ"wg'u V. unguiculata (L.) Walp. dtiunisnasay
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Table 6 Effect of essential oils on the oviposition of Callosobruchus maculatus on cowpea (Vigna unguiculata) grains

treated and not treated with essential oils.®

Treatments Concentrations Number of Eggs (+SE) Reduction
(mL/kg) Control® QOil (%)

Schinus terebinthifolius 1.0 23.60+3.90* 11.30+3.93 35.24
Syzygium aromaticum 0.5 120.60£13.75* 19.50+11.39 74.16
Ricinus communis 1.0 104.00+27.87 90.00+26.09 7.21

Piper aduncum 0.5 69.50+12.13* 14.20+7.07 66.06
Jatropha curcas 1.0 109.30+£14.85 102.60£21.35 3.16
Piper hispidinervum 0.5 82.10+18.01* 31.40£13.16 44.67

*Significant by the t-test (P < 0.05), when compared with the control.

Table 7 Effect of essential oils on reducing adult emergence of Callosobruchus maculatus in cowpea (Vigna

unguiculata) grains, treated and not treated with essential oils.®

Treatments Concentrations Number of Emerged adults (+SE) Reduction

(mL/kg) Control® oil (%)
Schinus terebinthifolius 1.0 18.90+4.33* 4.60+£2.07 60.85
Syzygium aromaticum 0.5 111.60+£14.60* 14.60+9.55 76.86
Ricinus communis 1.0 61.70+£12.70 66.00+15.35 -3.67
Piper aduncum 0.5 55.90+11.32* 10.40+5.68 68.63
Jatropha curcas 1.0 84.40+£12.46 63.00+£15.41 14.52
Piper hispidinervum 0.5 61.00+11.88* 23.50+10.20 44.38

*Significant by the t-test (P < 0.05), when compared with the control.
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Table 8 Number of eggs laid of Callosobruchus maculatus in control and test chambers after 48 h in repellency tests

of cowpeas treated with essential oils from Citrus spp.*

Concentrations Number of Eggs (+SE) Reduction
Treatments

(ppm) Control oil* (%)°

Citrus latifolia 688.5 207.33 + 37.37 93.5 + 18.40* 39.8
931.5 174.33 + 22.22 95.0 + 16.25* 45.5

1,620 141.5 + 40.5 59.0 £ 9.0 69.2

Citrus reticulata 607.5 178.0 £ 20.0 99.0 + 4.58* 44.3
931.5 223.0 + 37.0 101.0 + 36.0 54.7

1,255.5 2125+ 225 87.5 + 13.5* 58.8

Citrus sinensis 711 139.5+£25 98.0 £ 26.0 20.7
1,027 163.5 £ 26.5 725 +8.5 55.6

1,343 242.33 + 15.45 68.66 + 17.70* 71.6

Citrus paradisi 600 129.0 £ 13.0 87.0 £12.0 325
1,000 202.0 £ 26.0 99.5 + 36.5 50.7

1,520 1725+ 18.5 58.0 + 26.0 66.3

*Significant by the t-test (p < 0.05).
PR = [NC-NT)/(NC) x 100], where PR = percentage of oviposition reduction; NC = number of eggs in the control and NT = number of

eggs in the treatment.

Table 9 Number of emerged adults of Callosobruchus maculatus in control and test chambers after 48 h in

repellency tests of cowpeas treated with essential oils from Citrus spp.*°

Concentrations Number of emerged adults (+SE) Reduction
Treatments

(pPpm) Control oil* %)°

Citrus latifolia 688.5 123.67 £ 53.79 75.5 +21.89 18.5
931.5 117.33 £ 3.71 65.33 + 3.66* 443

1,620 88.5+ 19.5 13.0+ 2.0 85.3

Citrus reticulata 607.5 119.0 £ 14.18 76.66 + 6.93 355
931.5 129.0 £ 20.0 68.5 + 20.5 46.8

1,255.5 1725 £ 225 615+ 255 64.3

Citrus sinensis 711 1185+ 3.5 85.5+225 27.8
1,027 1325+ 225 65.0 + 8.0 50.9

1,343 173.33 £ 12.60 58.66 + 13.66* 66.1

Citrus paradisi 600 81.0 £ 6.0 68.5+ 8.5 15.4
1,000 136.5 + 38.5 68.5 + 30.5 49.8

1,520 73.0+21.0 335%55 54.1

*Significant by the t-test (p < 0.05).
°PR = [NC — NT)/(NC) x 100], where PR = percentage of emergence reduction; NC = number of insects in the control and NT = number

of insects in the treatment.



610

Bunyaporn Satongrod et al.

a1l

ﬁﬂﬁuﬁam:maﬁﬁa&gﬂmmwﬁﬂ Anonwilasni
Andassddefiuandnsiu Lﬁaamﬂqmauﬁamaamw
HuRsvasiiuneussinessfivudasfiafideslsznay
vmmﬁﬁé’nﬁmﬂumiaanqw"ﬁfaahLmaaﬁmﬂmmn@mﬁ’u
SnTslSinme U uTuiTuRousEAY SHaTIan Uas
mil,ﬁwqw’ifﬁl"ﬁﬁﬁma@iaﬁizaﬂ%mwmiﬂaaﬁ‘uﬁﬁﬂﬁaa
37 I@ﬂﬂiz%ﬂ%mwmsi’]aaﬁ’uﬁﬁm:ga"ﬁu fold
ﬁﬂﬁwam:mma’mﬁuﬁugﬁu Ifszazanlunmssy
BT LLa:Lﬁﬂiﬁa’ﬁLﬁuﬂW%‘ PBO 378678 %anann
fszuzmassadulauazresdrsindoafidusnilaie
witefigonadadszantanlunstlesiumniavasindu
WONTHMBLANAITUEY da9fadorsesluasrudn
U928 0WUaR DU TUR BN THRININNINTZHZRUE Y
Lﬁaamniwmuaumﬁﬂagﬂumﬁ@fﬁ NILURAFIANT
fasiumsdudauasindunenssing mlilszansaw
n3flasiuindada982id g5z uzdamuandt n13iin
Nﬁmﬁmsﬁﬁﬂﬁumm:mﬂﬁmquvlwamwﬁ@mlﬁﬁa
flosiumsidnianspasdasinden munsasanldiie
wmmumﬂﬁmimﬁﬁﬁﬁumwﬂ@ia;‘dfu‘%lnﬂ LRZRAIN
wadau e ﬁﬂ%\‘iifdfli’]ﬂ’]gﬂLLa:ﬁ’lllﬂinﬁﬁvLﬁd’lUﬁL’Jvlﬂ

LNFNTA19D9

1. gan Indogn. matgnfizls 1. nyammwy: 138 Snen
AN $11Q; 2532.

2. SUNNUATHININITILNBAT. FITFUNALATHFN
MINBATNOFUM U 2558 LaNFIIFDAMINBATLAY
74 402. [Online]; 2558 [AUfwila 25 WoeAan8w 2560.
1N: http://www.oae.go.th/download/download_jour-
nal/2559/commodity58.pdf.]

3. quﬁ%%‘ﬁﬁﬂi%‘ﬂmw msﬂ@nﬁ"’alﬂm. LONRIIAN
LLuzﬁﬁmiﬂQﬂfﬁLﬁ 87, soNTWITeNT T nTudns
INMAT; 2544.

4. wafim danesised, g8nna ya'lng 80w ns
Hlosfiumsnnaevesdsiaden (Callosobruchus
maculatus F.) lagltnaaAsiannsssusd. 1ans
IneMmaniineas 2545; 33(WLA6): 310-312.

5. dinItuussiaAnsmanainsiiuAgnasuys
INRANALNEAT NINITINIABAT. 2555, LaNENT
Usznaumstineusuasdanug L’%‘amé’ﬂﬂﬁﬁ’?\ﬁamaa
m3lgansuwaain 10 FIn1aN 2555. 67 1.

10.

1.

12.

13.

14.

J Sci Technol MSU

Oliveira JV. de, Franga SM. de, D Barbosa. R. e. S,
Dutra K. d. A, Araujo A. M. N. de, Navarro DM.de.
AF. Fumigation and repellency of essential oils
against Callosobruchus maculatus (Coleoptera:
Chrysomelidae: Bruchinae) in cowpea. Pesquisa
Agropecuaria Brasileira 2017; 52(1):10-17.

0787 13T, NANT LTdeS. sl funanszing
ﬁmaguﬁwﬁaﬁuﬁﬁmﬁaﬁ;’s W8, WAUN1aT 2560;
45(WiA1): 1348-1354.

Gusmao N.M.S, Oliveira JV.de, Navarro DM. do AF,
Dutra K A, Silva WA. da, Wanderley M. JA. Contact
and fumigant toxicity and repellency of Eucalyptus
citriodora Hook., Eucalyptus staigeriana F., Cym-
bopogon winterianus Jowitt and Foeniculum vulgare
Mill. essential oils in the management of Callosobru-
chus maculatus (FABR.) (Coleoptera: Chrysomelidae,
Bruchinae). Journal of Stored Products Research
2013; 54:41-47.

wifiwg asmuud, nawn windand, yun und
il lafing, qvl,s%u Fafan, wnemawnils, nasdnng
ARLED wwaafinulundanaineasuazniidlesin
finda. RuWasefi 1. nyanwy: lssRunguruawnsol
mansaIuslszinelng $11a; 2548.

Beck C, Blumer L. A Handbook on Bean Beetles, Cal-
losobruchus maculatus. [Online].; 2011 [Access
November 25, 2017. Available from: http://www.
beanbeetles.org/handbook/ handbook.pdf>]
FINNURALATEIAIINTIUTINN. ﬁagaﬁ"ﬂﬂ
289629871882, [Online]; 2550 [Auswiile 25
WOAIN18W 2560. 91N: http://www.thaibiodiversity.
org/Life/LifeDetail.aspx?LifelD=43468]

Fudng sussau. nmIdansdafe. FuwaSadt 1.

ge

NINW: frinAusden; 2543,

Collin PJ, Daglish GJ, Bengston M, Lambkin TM,
Pavic H. Genetics of resistance to phosphine in
Rhyzopertha dominica (Coleoptera: Bostrichidae).
Journal of Economic Entomology. 2002; 95(4): 862-
869.

§97a suysal, gndl Auwaanu, Tawnsol wina
asnE, Nawl Lo, waing Amsmund. nsld
ﬁwﬁummzm BN Zingiberaceae Iuﬂ’limll({]&l
meﬁ@gmﬁuﬁmﬁmua:aaﬁﬂi:ﬂaumamﬁ. e



Vol 37. No 5, September-October 2018

15.

16.

17.

18.

19.

20.

21.

22.

23.

ANAYING AN BATENFAT UNINIRLVDUUTIW,
2546.

funveayaLAzART AIIRUINATNEIAFATURS
inalulad. mieahﬁmgﬁmLm:ﬁﬁmﬁmﬂﬁwﬁumu
FoIWpVaIRD. [Online]; 2553 [Fudwiila 13 waasmon
2560. 37n: http://siweb.dss.go.th/repack/fulltext/IR9.
pdf]

fMunmMIunngmaion nsuRawMILANSuHR Ine
WaSMIUWNENI9LEan. @133 GOPSSTRRCE
[Online]; 2550 [ﬁuﬁmf‘ia 30 WeINTEK 2560. NN:
http://thaicamdb. info/Downloads/PDF/.pdf]

True Industry. ﬁwﬁuwamzmuﬁaaz"h. [Online]; 2017
[Buduiiie 13 woedniow 2560. 910: http:/www.
trueindustry.in.th/ index.php?route=blog/post/
view&blog_post_id=22]

NIUFILFINNIINSAT. 2545, Qﬁaﬁ"ﬁaguvl,wsm‘%'m
Ne ﬁ@ﬁ 1 msﬂﬁﬂﬁ"ﬁaquvlwma:l,ﬂ%iaamﬂ. NINES
LRINNIILNBAT; 2545,

Knaak N, Fiuza LM. Potential dos oleos essenciais
de palnts no controle de inseos e microganismos.
Neotropical Biology and Conservation 2010; 5: 120-
132.

Mbata GN, Payton ME. Effect of monoterpenoids on
oviposition and mortality of Callobruchus maculatus
(F.) (Coleoptera: Bruchidae) under hermetic condi-
tions. Journal of Stored Products Research 2013; 53:
43-47.

Abeywickrama K, Adhikari A.A.C.K, Paranagama P,
Gamage C.S.P. The efficacy of essential oil of All-
pinia calcarata (Rosc.) and its major constituent,
1,8-cineole, as protectants of cowpea against Cal-
losobruchus maculatus (F.) (Coleoptera: Bruchidae).
Canadian Journal of Plant Science 2006; 86: 821-
827.

naAnenaaiuime. ssandasATuazFa IsTINma
%Wﬂﬁ’]ﬁ%%@min%ﬂ“ﬂﬂdﬁ“ﬁ. ﬂszmaﬁﬂmma@lﬁm:
inalulad. [Online]; 2553 [Fufwiia 30 waednom
2560. 37n: http://siweb.dss.go.th/repack/fulltext/IR9.
pdf]

Vojoudi S, esmaili M, farrokhi M, Saber M. Acute
toxicity of kaolin and essential oils from Mentha

pulegium and Zingiber officinale against different

Potential of Some Herbal Plant Essential oils Against Cowpea Bruchids

24.

25.

26.

27.

28.

29.

30.

611

stages of Callosobruchus maculatus under labora-
tory conditions. Archives of Phytopathology and Plant
Protection 2014; 47(3): 285-291.

Don-Perdo KN. Mechanism of the action of the some
vegetable oils against Sitophilus zeamias (Motsch.)
(Coleoptera: Curculionidae) on wheat. Journal of
Stored Products Research 1989; 25: 217-223.

Park IK, Lee SG, Choi WS, Jeong CY, Song CH,
Cho KY. Insecticidal and acaricidal activity of piper-
onaline and piperocta-decalidine derived from dried
fruits of Piper longum L. Crop Prot. 2002; 21: 249-
251.

Massango HGLL, Faroni LRA, Haddi K, Heleno FF,
Jumbo LOV, Oliveira E. Toxicity and metabolic
mechanisms underlying the insecticidal activity of
parsley essential oil on bean weevil, Callosobruchus
maculatus. Journal of Pest Science 2016; 90(2):
723-733.

aINH Lﬁ@ﬁu. Plant Essential. [Online]; 2554 [FU%
Lf;a 1 WAy 2561. 1N: http://www.crdc.kmutt.ac.th/
Data%202011/News/Plant%20Essential%200il.pdf]
Bett PK, Deng AL, Ogendo JO, Kariuki ST, Kamate-
nesi-Mugisha M, Mihale JM. Chemical composition
of Cupressus lusitanica and Eucaluptus saligna leaf
essential oils and bioactivity against major insect
pests of stored food grains. Ind. Crops Prod. 2016;
82: 51-62.

Zhang Z, Yang T, Zhang Y, Wang L, Xie Y. Fumigant
toxicity of monoterpenes against fruitfly, Drosophila
melanogaster. Ind. Crops Prod. 2016; 81: 147-151.
Dutra K de A, Oliveira JV de, Navarro DM de AF,
Barbosa DR e S, Santos JPO. Control of Calloso-
bruchus maculatus (FABR.) (Coleoptera: Chrysomel-
idae: Bruchinae) in Vigna unguiculata (L.) WALP.
With essential oils from four Citrus spp. Plants.
Journal of Stored Products Research 2016; 68: 25-
32.


http://www.tcpdf.org

