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Effect of Black Pepper (Piper nigrum Linn.) Essential Oil
on African Red Mite (Eutetranychus africanus (Tucker))

(Actinedida: Tetranychidae)
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Jarongsak Pumnuan1/, Warlardej Chantrasorn”, Ammorn Insung” and Pikanes Rongpol”

Abstract: Acaricidal property of essential oils obtained from seed coat oil and seed kernel oil of black pepper,
Piper nigrum Linn. against African red mite, Eutetranychus africanus (Tucker) was investigated by using
contact and direct spray methods. Essential oils at concentrations of 0, (ethanol 95%), 1, 2, 3, 4 and 5% as
well as the mixture of seed coat oil and seed kernel oil at the ratio of 9:1, 8:2 and 7:3 of each concentration
were applied to host plant leaves which cut in to circle, 1 cm diameter at 15 ul (as referred to 0, 0.19, 0.38,
0.57,0.76 and 0.95 ul/omz, respectively). The survival rate, mortality, repellency and number of laid eggs were
observed at 24, 48 and 78 hrs. Percentage of egg hatching was also evaluated. For direct spray method,
essential oils at the concentrations of 0 (5% tween-20 in water), 1, 2, 3, 4 and 5% were applied for 2 ml using
Potter’s spray tower at 10 Ibf/sq in (50-110 um dust spray size). The mite mortality was checked at 24 hrs. The
results presented that by contact method, seed kernel oil showed a higher effective result than that of seed
coat oil. Therefore, these oils at the concentration of 5% (0.95 ul/cmz) caused the mortalities of 18 and 12% at
24 hrs, and 66 and 16% at 48 hrs, respectively. Whereas, seed coat oil presented higher repellency effect
than that of seed kemel oil, which showed 74.0 and 4.0% at 24 hrs, and 74.0 and 10.0% at 48 hrs,
respectively. Similar result was obtained by direct spray method. Therefore, seed kernel oil caused the mite
mortality of 98.3% comparing to 93.3% caused by seed coat oil in which presented LC,, of 2.06 and 3.03%,

respectively. The mixture of seed coat and seed kernel oils at all concentrations showed a lower efficiency to
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the mite than that of seed kernel oil. Seed kernel oil also presented better result, of egg laying of 0.4 egg/adult
at 24 hrs and egg hatching of 32.4%, comparing to 5.4 eggs/adult and 70.6% egg hatching were found in the

control.

Keywords: Essential oil, Piper nigrum, Eutetranychus africanus
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Table 1 Percentage of mortality and repellency of African red mite (Eutetranychus africanus (Tucker)) after
treated with essential oil obtained from seed coat oil and seed kernel oil of black pepper (Piper

nigrum Linn.) at 24 and 48 hrs by dry film method.

24 hrs 48 hrs
Concentration % Mortality % Repellent % Mortality % Repellent
(ucm®) Seed Seed Seed Seed Seed Seed Seed Seed
coat oil kernel oil coat oil kernel oil coat oil kernel oll coat oil kernel oil

0% (0) 0.0b” 00d 40d 40a 20 b 2.0d 80c 80a
1% (0.19) 20b 80c 30.0c 4.0 a 6.0 ab 12.0 cd 480 b 10.0 a
2% (0.38) 40b 4.0 cd 50.0b 6.0 a 10.0ab 18.0cd 66.0 a 12.0 a
3% (0.57) 20b 10.0 bc 70.0 a 6.0 a 20b 20.0c 76.0 a 12.0 a
4% (0.76) 20b 16.0 ab 720a 10.0a 12.0 ab 400b 74.0 a 16.0 a
5% (0.95) 120a 18.0a 74.0 a 4.0 a 16.0 a 66.0 a 74.0 a 10.0 a

" Means in column followed by the same letter were not significantly different (P>0.05) according to DMRT

@ Surival B Mortality O Repellent

100% - — = —

80% -~ {41 [FIF1t- b1

—:
I
; | I
‘ |

60% -1t |- [FIF{t---F1F1HAt -

40% H-—-1F 1| [F{FAt---TF1F -1 -

20% - {F LU

0%

i 2]slals]

0|

i2]slals]

1‘2‘3‘4‘5

Control % Seed coat oil % Seed kernel oil  |Control % Seed coat oil % Seed kernel oil
24 hrs 48 hrs
% Eessential oil concentrations
Figure 1 Percentage of survival, mortality and repellency of African red mite (Eutetranychus

africanus (Tucker)) after treated with essential oil obtained from seed coat oil and seed

kernel oil of black pepper (Piper nigrum Linn.) at 24 and 48 hrs by dry film method.
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Table 2 Percentage of mortality of African red mite (Eutetranychus africanus (Tucker)) after treated with
essential oil obtained from seed coat oil and seed kernel oil of black pepper (Piper nigrum Linn.) at

24 hrs by direct spray method.

Concentration (ul/cmz) Seed coat oil Seed kernel oil

0% (0) 8.3+2.9d" 8.3+2.9 d

1% (0.19) 28.3+5.8 ¢ 36.7+11.5 ¢
2% (0.38) 30.0+15.0 ¢ 40.0+10.0 ¢
3% (0.57) 40.0+10.0 bc 61.7£11.5b
4% (0.76) 55.0+13.2 b 95.0+5.0 a

5% (0.95) 93.3+2.9 a 98.3+2.9 a

LC,, 3.03% (0.58 pl/cm?) 2.06% (0.39 plicm’)

" Means in column followed by the same letter were not significantly different (P>0.05) according to DMRT

I Seed coat oil (%) Seed kernel oil (%) —e—24hrs --=-48hrs

% Concenration
% Survival

Proportion and % Mixture of essential oil concentrations

Figure 2 Percentage of survival of African red mite (Eutetranychus africanus (Tucker)) after
treated with mixture of essential oil obtained from seed coat oil and seed kernel oil of

black pepper (Piper nigrum Linn.) at 24 hrs by dry film method.

fu Ineluileresngawininasnazilssnaudag ans 44n91419 pyrethrum  (Anonymous, 1984) faly
alkaloids 4% (Dev and Koul, 1997) @afiansilszney wasnwinnaaiaswutiunn piperine  fieaunn
lungqu amide olefinic 138 alkyl isobutylamide Az (aaNANERILATANL, 2547) WATAINNITANEITD
1ls¥naufa8@ns piperine, piperettine, tricostacine, fANANHILATANY (2548) ¥ smenudntingume
peepuloidin,  piplarin WAZ trichonine  WU31H sumefiainanniAuwininafndilsyaAnsnnlunis
AuantA lunsleaiunndnuuas  (Adgeh, 1989) aeiuindnresdasaednatnatiasndiinunes
ImeIang piperine sLuW?iﬂbLVlilﬁqw%riuﬂ’]?ﬁzhLLﬂJmfﬂ/ubLﬁ sumefiaimanniianiEnnedn inageylnedaniaiu
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Table 3 Percentage of oviposition and egg hatching of African red mite (Eutetranychus africanus (Tucker)) after

treated with essential oil obtained from seed coat oil and seed kernel oil of black pepper (Piper nigrum

Linn.) by direct spray method.

Concentration Egg / adult at 24 hrs Egg at 72 hrs % Hatching
(ul/cmz) Seed coat oil Seed kernel oil Seed coat oil  Seed kernel ol Seed coat oil Seed kernel oil
0% (0) 5.6+1.0a" 5.6+1.0 a 151.2412.4 a 151.24124 a 70.6£10.4 a 70.6£10.4 a

1% (0.19) 6.1x1.0 a 6.3+0.8 a 79.4+19.7b 91.81+16.3 b 62.2+11.1a 75.548.7 a
2% (0.38) 6.3t25a 44+11b 57.6£10.8 cd 68.4x11.5¢c 61.1x11.6 a 72.1+12.6 a
3% (0.57) 8.1t1.5a 3.3£09 b 72.2122.2 bc 27.619.0d 721483 a 75.415.0a
4% (0.76) 7.3t2a 17206 c 43.249.1d 128153 e 74.3t121a 70.4+109 a
5% (0.95) 7.94+25a 0.41+04d 22.8+t144e 42t45e 69.015.5 a 32.4+5D

" Means in column followed by the same letter were not significantly different (P>0.05) according to DMRT

winrfiu 330,000 Hay 69,000
Ppm AANTL WAZANNNTHANARBINLIANEiaTin
viumenssmadiuiiataannuldenuauugiud
afpanfiereaninineanlundazaonudindiy lu
angrdansing - i Inedsnisdnda luyneoudindiv
fluaAesAIIN1IANE 109l UASLONE T UAINIANNST
nAgeUENeiumeNszvE AR AN aTeEN ne

124 dalus {p LC,,

o = 1 a
ALNENDEINLREN

AU lsuaane3iuRneT wudn [Tl
naNszinaNanaanlaanuaaninlinaniy
dszdnsninlunislagandnnainainile fillena
\Hagunaniasnilaniannis lunisla unasgenan

y = | A Aa a
AounsAne Bunanissliuulunen s any
FoatindunenssmeNainanwen s wuqntingdis
MaNsvvENaTAffearaanIn InaA N ana NI
Tunnsdugannsneldazniswnaasla Gaanunsnin
Tsumanszwmeannwen maantiun W sy leemillunnsg
lawaznssiusianisnslivaslsuaswansnu Inegann
AN3AN®IBY Scott et al. (2004) WUINANIFARAN
wanmeansnsadulasiag Lilioceris filii (Scopol)) way
Acalymma vittatum  F. uaz@nsnsaguganiganald
o v v R . .

PBINWBILAZARNARI1INA Ostrinia nubilalis
Hubner 14

175

GE

iunensmefiatnaniiesnining
snfisyAnEnnluntsain maduganisanela uas
fussnafinaasldvedlsunaneniov gauringumen
sumeataannaanvasininadn fus=@vanm
Tunnsdnlalsunaneniiu nsinsinuvensymed
afpANNILAeNNa LTI e T Tl At A nLETe
wan'lneangitsz@ansninaindinisldiniumen
sumeRar PN Ine A feetaFen

neAngsNUsznA

1028UAN 13naulngandn nldaanu
aummwuumwam"mmm‘llmmum@mmvm@m
FURRUNTHAATN TN T INEs

LANAISTA9DY

naxaAdnlsuazunany. 2544, ledmgiauaznig
Yoeiunndn,  TseWudguynannsnl

nanemsuvielszmalng, ngamne,



MTATINHAT 25(2): 169-176 (2552)

o = ¥

gus WiTesquns ulduNng 1986 Lay3LTes 33994,
2544, AesuneRnTnsrleannszunsend
ATURANNILALIR 72 WITHINWIIWTN 5
FUNAN WNFANINT 2542. 1HENBNTTUNT VAU

g

PR 31T, NGNS, 777 .
wiRung natlezdmnl A NFAYRAT uas RN A1904As.
2545. ANENWINUUATNA INANFITWNIY
faa1ssnlsunsaiinaequnaunaninu
Eutetranychus affricanus (Tucker). 913419
Apuazdnainen 24(1): 2-16.

Wnd Youenlsedies. 2546, nsimwnnIantaan
andanuaald: Winlnewn (Poer nigrum
Linn.). 91 157-159. T: tenanstlszneunns
ANNUINTE NS NANUITEAUNTARNLN
anulng. Tufl 31 NINGIAN — 1 RIVNAN 2546
0 TRUINHNTENNTIAL, NTINN,

anfion Asiudn. 2551, ladavin. win 4372, T
wnansdsznaunisdunwimalulatinngli
FAwidaunudngianenianems. Suf
6-7 WaEANAN 2551 o Taausuangaenng
WAL, NN,

Taun asoues Wniinn pedudn wazindund
natlednnl. 2544. ledmgivauaznistlesiu
An. w1 1-70. T enanssvnauniseusy
wANgm3 unas-dniAngiauarnistlaaiu
o pai 11, nesnguazdnaanen na
ATININEAT, NTUNNCL.

AANANO] GUARAITIIUY ANHRET zgmd”@?: WATN
T9pn4. 2548, Adeilanazi BannanszdAny
luwsinlnawugansda ﬁ’ﬂ’]ﬁ!ﬁl"]\i 7 AU
HANUIAELszAnT) 2548, Antinddtuay

WALNTATENITNAANINNTNERT NI
ATININEAT, NTUNNCL.

AANANENS GUARNAITITUL mﬁmﬁqum'ﬁ: 21030]
wenangla uazul Fepng. 2547, Fqeiin
uaziiunuanszd Aty lunisn neiugsing o
ANNUUAIANG 7] WATBIYURANANITU.

NAdNUASelsvant] 2547, dndnadnuay

WeNUNTTRRUNITHAANINNITINEAT  NTH
ATINTNEAT, NTINNCL.

8749 BunFdad. 2544. narasansatmaINNTaNUlng
urgriaselsunendewn (Tetranychus
truncatus (Ehara)). 219@15MNEAINITADN
A 19(3): 15-22.

Adgeh, B.J. 1989. Residual toxicity of three plant
materials against three storage insect

pests. M.Sc. Thesis. University of the

Philippines, Los Banos, Philippines. 84 p.

1984. The Merck An

Encyclopedia ofmChemicaIS, Drugs and

Anonymous. Index,
Biochemicals. 10 ed. Merck & Co. Inc.,
Rahway, N.J. 1077 pp.

Awoyinka, O.A., 1.O0. Oyewole, B.M.W. Amos and
O.F. 2006.

pesticidal activity of dichloromethane

Onasoga. Comparative
extracts of Piper nigrum against Sitophilus
zeamais and Callosobruchus maculatus.
African Journal of Biotechnology 5(24):
2446-2449.

Dev, S. and O. Koul. 1997. Insecticides of Natural
Origin. Harwood Academic Publishers,
Amsterdam. 365 pp.

Kulpiyawat, T. and A. Chandrapatya. 1989. Studies
on biology, ecology and effect of some
pesticides on the spider mite,
Eutetranychus africanus (Tucker) (Acarina:
Tetranychidae). pp. 15-20. In: Proceedings
of the First Asia-Pacific Conference of
Entomology, Chiang Mai, Thailand.

Scott, .M., H. Jensen, R. Nicol, L. Lesage, R.
Bradbury, P. Sanchez-Vindas, L. Poveda,
J.T. Arnason and B.J.R. Philogene. 2004.
Efficacy of piper (Piperaceae) extracts for
control of common home and garden

Journal of Economic

insect pests.

Entomology 97(4): 1390-1403.

176



