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Susceptibility of Tetranychus urticae and the Predatory Mite,
Phytoseiulus persimilis, (Acari: Tetranychidae, Phytoseiidae)
to Plant Extracts

Kuk, Yong-In - Hyun, Kyu-Hwan - Kim, Sang-Soo

The susceptibility of the twospotted spider mite, Tetramychus urticae and the
predatory mite, Phytoseiulus persimilis to extracts of Melia azedarach, Piper
nigrum, Syringa velutina and their mixtures was evaluated in laboratory bioassays.
Treatments of mixture 1 and 2 were effective against adult females of 7. wrticae
and yielded 73.3 and 70.7% adulticidal activity at 7 days after treatment, respec-
tively. Treatment of mixture 3 revealed 62.7% adulticidal activity. However, M.
azedarach, P. nigrum and S. velutina had lower adulticidal activity than the other
treatments. Adult females of T. urticae treated with mixture 1 and 2 produced only
11.1-16.7% as many eggs as control females did. All the plant extracts tested were
ineffective to against the eggs of 7. wrticae. Plant extracts tested had little effect
on the survival of P. persimilis adult females. Moreover, reproduction of P.
persimilis adult females and eclosion of eggs deposited by treated predators were
not seriously affected. Treatment of plant extracts tested showed no toxic effect on
P. persimilis eggs and produced 100% hatchability. These results suggest that
mixture 1 and 2 might be used for the control of 7. wurticae, and expected to be
promising candidates for use in integrated mite management program with P.
persimilis.

Key words : integrated mite management, plant extracts, phytoseiulus persimilis,
susceptibility, tetranychus urticae
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Huro)-g-oll(Tetranychus urticae)x= 1At} 7 #7]3to] o} Zra w2 g o] ¢Adste] ThA
4 Yol AL ETE F71ste o] AN ZbEol AAFdewE & A& i i, F
8 A s AR AAE HalE UEtl= 78 3 F°IthAhn et al., 2004; Lee et
al., 2004). <&l Hurol-gof e} -2 2] 24 4d-§of F(phytophagous mites)oll THet SFAALS-& 5
Ao =Z g AL Hulo]Foo] ARgkAo g =2 Y A dFS v ESH
Edy A, A nd, s4HEY FAAZ S st 5 22 R8-S =9
(Hoy et al., 1988; Kim and Yoo, 2002; Ahn et al., 2004, Yu et al., 2005, Ryu et al, 2015). ©]
g FAIH S et thAe] Yo g A2 Zo)Foll thall 7P AR HH o= 4
H7 Z ol g]-&N(Phytoseiulus persimilis)2} 22 X214 o] 2]-g-l F(phytoseiid mites)2] &
£ 3t A7 o] Foj & THKim et al., 1996; Lee et al., 1997; Kim et al., 1999; Yoo
and Kim, 2000; Kim et al., 2003; Seo et al., 2004; Kim et al., 2006). =3+ % Zoll+= 37l
AR AAE It FHoll &8st A&7t FH S ol Folof ke F3THIL
FAAE I 2HAES] kA FAHE i 8757 FUIeHHA, vt JEAE A
§Ql AEAZREH frefste F&EES ol &3 LA et s dFE0] T+
31 ATHYou et al., 2006; Lee et al., 2008; Kim et al., 2010; Park et al., 2012). 2] &5 &2
L | F] AAGEAY e JsAde] A A5 F AeA ol tigh F2Hgo] H o
EoFol mlal AiA o2 kAol =2 AR S0l e, dFHA AUl e =
T2 71983, dAA, AFA F AAeE] Fo8 ALty B E Y THKIm et al,
2010; Song et al., 2013). o] A&/ EH2 134 Alsrtse AN F715H
wel 98 A3 =Ho] sEIAAE AMEE T UTHKim et al, 2010; Park et al., 2012;
Song et al., 2013).

Jeiy o9} e JgAAA S| M FH ol &HE A=A AR A
s AP H R ks v & ] 238 n} 9JthLee et al., 2008).

A B AYRS HE, 59 A 5 FEFEH 2159 EFAE o] &3 AR

= = o gk Futo]-g-of &}
A=A Aglolggofe] AT o] S HAAs, Hutolgolol theh WA A=
Aol o] & 7hsAdd HurolZofe] FFAAAANA ol AEFE=E H# oSl
FAEE TheAdS HES] 8 st H Tk
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I.x=z 3 2y
1 Aol A& Huto] Sof sk Dallo] 2 Sol W 27
B Aol AHgE Hutelgols el WA AN 20120 ARk AdFol A5

- Z213ke] SRt 2 g o]lE 2ol = Biobestoll A 2012 d ol F-oFukol 25427C &) ARl

A 73 dF(Phaseolus vulgaris var. humilis Alefeld) 2ol ulo]-S-o & Ho|Z FF3HA +

o] g-ofjol] thgh 3o &/da Aeolg]Solol that FatFe APt 9T HEF=
=& AdsdrisddA AFBAAR T TR FEEES BT AFsiAT A
E(Melia azedarach) B, FF(Piper nigrum) St A& Aul(Syringa velutina) &2 F%
3 ol FEEY EPHES 2T EF 1(BTE 2+B8F 2+ F 1), T 28T
€ AT 24575 2), TR 3(ETE AT 2+FF 1) o= APUFLE itk

F= NEE A sy g8 ddI oA TR AEE viast] 1| mm =3

o7 THAI|IL Z AEA AR T 200 g& 95% ethanol 2 Lol 24417t 5k FE3ko] o

I F29E IANTFZF7IZ 50CoA 2 5531 ethanol FE2ES Lo &

sttt S dege FE= BT IFES oF 10% ZEJT

R
e
B or

B 4EFEEEY AUS AP 98 AEd AELUA 2
$3 o AAUAZ 3 el Aol 95 FAES e TS 9 AS AATNA PAG 2
2 ol gatel HutolSolel PANEL 717} 0vtely WED T AEFZEES A8
o AeES AW AAA GRS AT 9 AR 107 B AESHT 19 B 4
AL F ARAF S AART 30709 o] YES AR F ABFIREL YA
o BE AP sHBoE HASGT A e Ao s dRAYES A 1,3, 5, 79

of ArlGEkA b RO FAF HET] Bo] JEE of zale AAE
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o] 9w R RE AT Aeolg Sl AT AEET AT A=
kA o] JFLS AFslr] el ZF FAE 50 A(RHEG 10/0A) = St A& 7
EFY4] e Eol A4z g4 9ol fHHe] Y& FHESE =2 AT I A(
3 em)oll AR AR AAES A7) A HH | ALS AATNA SAP TS
o2 9 oz &7 F AEFEFEES AU Aol H )
TNE AFAL WY BFete] FES Hol2A e AT SALTEY HEE
A A A stdp= AP 1, 3, 5, 79 Foll AnAEtelA ARSI oM, sbghE W
2 Hle FAE 4 HHo| &3 FIES A

A olg-gole] ol ik AFFAES] TS HESY] At AdF o dHERAA 4
cm)oll e olg]-goll dAPF 50-60/MAE HES 1Y B AFHAIA st
g 3, ZF ofAE SO/MAICHE S 1071A)E AFstth HEZ YA el AdTd o AU
7 3 em)oll E& wASE o2 &7 ¥ AEFEEES MRS A T 25T
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d HAHE HFSE 25 em 75_1_«] 7 2loll A hand sprayers O]%o}@] e ‘?_10
ARA AL R 5% T Axats GAAE Wi (Hoy et al, 1988)0.8 AAE T S48
o AYE o AHEL 25£1C(16L:8D, RH 50-60%)8] 2o R#AstHA 233t

AgA = BAHEA(ANOVA) Tukey test (SAS Institute, 1996)% H] 2L} 0.1, 2F-8-of
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A%t A= Table 13 2t}
AP 1Y T HFE, 5, AT 59 ‘Moﬂ/\i—t— 15.3-10.7%, &394 1, 2, 3 T2 34.7-
18.7%2] 4% Eiﬂr‘é UetH Sl om, o] A7 ol et BE AeolA] Ao &l F
7tetath Mgl 79 Folle 7Y 1, 2 59 xm ol A 7333 70.7%°] E2 A AHES UE
Wl om, £ 39 M A= 62.7%2] F3E XA AHES UERH O], o] Al HEdA=
TAA frelxt “%E} Jy HHE, 339 Y 5o AudAe 44 52, 38.7,
36.0%2° tha W2 AAF a3E B maA Ankdor dye, I3 AEF T
A2 o= %QE%PJ Aol A APF a9t & A= UrEME‘r =3 2
S A & SRS EC] AMEE] ol bkt G s FAMSH 2 7(Table 2),
1,2, 3 %59 Aol g il 11.1-243%2] Ad,E By 18y E3E,
A 5 Aol T thy] 353-40.8%2] A&z g2 g A$ro
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FE=e AgdlA i 435 A=A S0l

Table 1. Acaricidal activities of different plant extracts to adult females of Tetanychus

urticae
. b
Plant species Concentration % Mortality (MeanSE)
extracted tested (ml/L) IDAT 3DAT SDAT TDAT
Melia azedarach 2.0 15.3+3.1b 26.0+6.2bc 34.7+5.0bed 52.6+4.1bc
Piper nigrum 2.0 13.3+2.1b 17.3+2.2bc 28.0+3.4cd 38.7+2.0c
Syringa velutina 2.0 10.7£1.3b 14.7+2.0c 24.0+2.4d 36.0+1.3c
Mixture 1
10.0 34.7+6.7a 52.7+4.3a 62.0+£5.4a 73.3+6.4a
(M.a.2+S.v.2+P.n.1)
Mixture 2
10.0 22.7+1.3ab 31.3+1.7b 49.4+1.9ab 70.7+1.2a
(M.a.1+S.v.2+P.n.2)
Mixture 3
8.0 18.7£2.3b 26.7+2.8bc 42.7+£3.9bc 62.7+3.6ab
M.a.1+S.v.2+P.n.1)
Control 0.0 0.0+0c 0.0+0d 2.0+0.8e 2.6+0.7d

*M.a., Melia azedarach, S.v.; Syringa velutina; P.n., Piper nigrum
®Means in the same column followed by the same letter are not significantly different (p=0.05, Tukey test).
Mortality was transformed to arcsine value before ANOVA. Means of untransformed data are reported.

Table 2. Reproduction of adult females of Tetanychus urticae treated with different plant

extracts
Plant species Concentration Number of eggs per leaf
extracted” tested (ml/L) disc (Mean£SE)"
Melia azedarach 2.0 703.8+46.0b
Piper nigrum 2.0 710.0+17.1b
Syringa velutina 2.0 814.0£5.0b
Mixture 1
10.0 220.8+13.4d
(M.a.2+S.v.2+P.n.1)
Mixture 2
10.0 332.4+15.2¢d
(M.a.14S.v.2+P.n.2)
Mixture 3 8.0 484.0+13.7¢c
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Plant species Concentration Number of eggs per leaf
extracted” tested (ml/L) disc (Mean£SE)"

(M.a.14S.v.2+P.n.1)
Control 0.0 1993.0+94.9a

*For explanation, see Table 1.
® Means in the same column followed by the same letter are not significantly different (p=0.05, Tukey test).

Huro]gofo] ol thal 23 A3KTable 3), AEFZEEY RE AFolA 94.7-
98.0%2] m§- =& HIEZ o|F HEFEFEES %%‘rizﬂr—t— Aol glE= Ao & Ve

Table 3. Effect of different plant extracts on the hatchability of Tetranychus urticae eggs

Plant species Concentration % Hatchability
extracted® tested (ml/L) (Mean£SE)°
Melia azedarach 2.0 98.0+1.3a
Piper nigrum 2.0 97.3+1.3a
Syringa velutina 2.0 94.740.8a
Mixture 1
10.0 97.3+1.6a

(M.a.2+S.v.2+P.n.1)

Mixture 2

10.0 95.3+3.1a
(M.a.14S.v.2+P.n.2)
Mixture 3
8.0 98.0+0.8a
(M.a.14S.v.2+P.n.1)
Control 0.0 98.7+0.8a

*For explanation, see Table 1.
® Means in the same column followed by the same letter are not significantly different (p=0.05, Tukey test).

Agolg)goll FAAFA tal] AEFEEES ATst AEL vA= dFS 24
St A= Table 49F 2T} A olg]golo] A2 A & 1Yo ZAEIS w ZE A
ol A 86-96%= AEEC] TR, AFA Tl wet BE XA AEEo] Tha i
sk AFoldth AE 79 Fo] Aeolgdol AEEL AEFEZES dEAge}t EFY
Aol Al BT 76-96%°] E-& AEES YEME, olet & Aits 1A AEF HA
717(10BC)o A 24 7]F(Hassan, 1994)] W2 30% o] XAMEE E2]4 A

ol P15l AYHE Ao e,
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Table 4. Survival of adult females of Phytoseiulus persimilis on bean leaf discs treated
with different plant extracts

. b
Plant species Concentration % Survival (Mean+SE)
extracted” tested (ml/L) IDAT 3DAT SDAT 7TDAT
Melia azedarach 2.0 94.0+£2.5ab 82.0+£3.7b 80.0+4.5b 80.0+4.5b
Piper nigrum 2.0 94.0+2.5ab 90.0+3.2ab 90.0+3.2ab 86.0+£5.1ab
Syringa velutina 2.0 96.0+2.5ab 96.0+2.5a 96.0+2.5a 96.0+2.5a
Mixture 1
10.0 86.0+2.5b 80.0+3.2b 80.0+3.2b 76.0+4.0b
(M.a.2+S.v.2+P.n.1)
Mixture 2
10.0 90.0+3.2ab 90.0+3.2ab 88.0+3.7ab 82.0+3.7ab
(M.a.14S.v.2+P.n.2)
Mixture 3
8.0 90.0+4.5ab 90.0+4.5ab 88.0+4.9ab 86.0+4.0ab
(M.a.14S.v.2+P.n.1)
Control 0.0 98.0+2.0a 96.0+2.5a 96.0+2.5a 96.0+2.5a

*M.a., Melia azedarach, S.v.; Syringa velutina; P.n., Piper nigrum

®Means in the same column followed by the same letter are not significantly different (p=0.05, Tukey test).
Means of untransformed data are reported.

Agolg] g HrE HEFEFEL dEAg e EFY Ao n5F T?ﬂﬂ =
AA Fo)ate glovt, Fajg e vlwste] 68.6-83.7%9] A4S Ve, AAE
o] Aghst FHEL2 nE AT oA 100%2] F318S X THTable 5).

Table 5. Reproduction of adult females of Phytoseiulus persimilis treated with different
plant extracts

Plant species Concentration Number of eggs per leaf % Eclosion
extracteda tested (ml/L) disc (Mean+SE) (Mean+SE)b
Melia azedarach 2.0 152.0+5.4bc 100.0+0a
Piper nigrum 2.0 166.6+8.4b 100.0+0a
Syringa velutina 2.0 172.8+7.2b 100.0+0a
Mixture 1
10.0 141.6+4.1¢ 100.0+0a
M.a.2+S.v.2+P.n.1)
Mixture 2
10.0 153.2+7.2bc 100.0+0a
M.a.1+S.v.2+P.n.2)
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Plant species Concentration Number of eggs per leaf % Eclosion
extracteda tested (ml/L) disc (Mean+SE) (Mean+SE)b
Mixture 3

8.0 157.6+5.5bc 100.0+0a

M.a.1+S.v.2+P.n.1)

Control 0.0 206.4+3.0a 100.0+0a

*For explanation, see Table 1.
® Means in the same column followed by the same letter are not significantly different (p=0.05, Tukey test).
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Table 6. Effect of different plant extracts on the hatchability of Phytoseiulus persimilis

eges
Plant species Concentration % Hatchability
extracteda tested (ml/L) (Mean+SE)b
Melia azedarach 2.0 100.0+0a
Piper nigrum 2.0 100.0+0a
Syringa velutina 2.0 100.0+0a
Mixture 1
10.0 100.0+0a
(M.a.2+S.v.2+P.n.1)
Mixture 2
10.0 100.0+0a
(M.a.1+S.v.2+P.n.2)
Mixture 3
8.0 100.0+0a
M.a.1+S.v.2+P.n.1)
Control 0.0 100.0+0a

*For explanation, see Table 1.
®Means in the same column followed by the same letter are not significantly different (p=0.05, Tukey test).

99t 2o ANEL FYH BY B APolN AJT HBZZBEL oo o
g@ AREsks Ag glolod, B 1,2 5& ARRF tid APA A 70% ol
4o 4% EAE Veho] Autolgolel Tk WAL A ThsAol g Aoz 4
2. o AutelSole] A Fel UF BRE, FF, 4% 5o GEAYRTE &
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THA 1, 259 aHE HAS 3 Ao ARE B v vk 3 A ols
of GAALZ e AEFESESS AN BF 70% 3] 4EES UERI L, 2
EFEEES AT ATl AHaES do] FEE dofl gk A A A= F3lo
A3 FaFo] AT o]et o] & AHdA AHEI HEFEESS IV VI IAE
R} Huto]Zofjol thet A4AF A7t tha WA doll the Adadrt A giled,
o2 H2 B Aol AHEE Fulolgole] e ARHE 45k WA Hd ol
SMNE AEFZEH Tl 283t k7 AS AoE Adn. weps] EFY 1,
2 T ZutolZof o] FtelA|A oA 7“:_1?3]0]3] ot A Z8E F Y& AR Y
Hol, o g ol TFH A e A olgFolt FA AHEeteE U] o] F
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