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Susceptibility of the Predatory Mite, Neoseiulus californicus
(Acari : Phytoseiidae) to Plant Extracts

Kim, Ji-O - Kuk, Yong-In - Kim, Sang-Soo

The susceptibility of the predatory mite, Neoseiulus californicus to extracts of
Melia azedarach, Piper nigrum, Syringa velutina and their mixtures was evaluated
in laboratory bioassays. In treatments with plant extracts tested, 76-86% of adult
female predators survived after 7 days after treatment. Adult female predators
treated with plant extracts tested produced 68.3-81.1% as many eggs as did control
females and eclosion of eggs deposited by treated predators was not affected.
Moreover, treatment of plant extracts tested showed no toxic effect on N.
californicus eggs and produced 100% hatchability. Survival of N. californicus
nymphs was not seriously affected by exposure to the plant extracts tested.
Immatures of N. californicus survived on the leaf disc treated with plant extracts
tested and 78-90% of immature predators reached adulthood. These results suggest
that extracts of Melia azedarach, Piper nigrum, Syringa velutina and their mixtures
expected to be promising candidates for use in integrated mite management
program with N. californicus.
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AAA o2 Z AfE F Yo, AN kanzawai)= A FaFolH IF
e, A AT A Bl uE]S Kol QTHKIm et al., 1993; Ahn et al., 2004;
Lee et al., 2004). o]} 72 2]2] A4-3-of| F(phytophagous mites)= 1% M N G7F @l A
2l o] Asted @A Wl AErt S7bske], ol Sl tiE f71d8 ofAIAE S AL
2 g BAAe Az A AY wEy BH e Fo FAES 2 I THKim et al,
1998; Ahn et al., 2004; Yu et al., 2005; Cheon et al., 2008). ©]#3 EAHES HL3HE=
Weto 2 A Sl Fol el 7 EFA] HARo=m Lzl o] f3-ol F(phytoseiid
mites)2] & tigk A7} o] FoJ& YTHKim et al., 1996; Lee et al., 1997; Kim et al.,
2003).

AbEto] 2]-g-oll(Neoseiulus californicus)= =WolA BXE3IA] %= T2 dHA oy
T AFE9 ZEdA AFYE T AAFTOE FRIFHA=, o] A o= H
O] __x___/] D].Oo]:k]_q. U—]O] E]-/\HE'Z]J} O:]J,]-_C,,]L— :Q:]—E./HO] =11, ey Z‘L{;};}_ o]]_/] 7(-],__ %
o F&% 5A4& AU 3o IjollA Fgdojut xpR i A| ol A A ko]t x}-g-off &
=2 BARJIAZA o]&o] AAHE vl o™ (Jung et al, 2006), =2 A= ThFet A Hj
ZHEo A &8o] A=F L JATHMcMurtry and Croft, 1997; Toyoshima and Hinomoto, 2004,
Sato et al., 2007).

U AzolE B0 WAHA 2AF AL FUl BEIA ALST FYL
o] Fofo} Frhe T Ju 5 AHAEY] S ARl e #ale] SrletuA,

o7t #4
T A ASAAAR] A=A ZRE FAsts F8EdS o] &3 T Al I b
3k AFE0] 3= YTH(You et al., 2006; Kim et al., 2010; Park et al., 2012; Kim et al.,
2015; Kuk et al., 2015). ’l. S 2L FEo okAAFA wEe] JlsAdo] A ol 1
iAol gk F2hgo] Ao {7t sofol HIg] HHo R ko] 52 AHE
, A2 Al ertEe] Aa=rt S7kgel wel A5 A3t Hol s AA R A
|53 JHKim et al, 2010; Park et al.,, 2012; Song et al., 2013).

Ty olet 22 M@AAAEC] A FH ol 8= FAA T AEAH WAJIA
A2 Foll ol 7”71'7,‘;] o7 JgFs = —’F ATH= o] Buw Ath(Lee et al., 2008). &
Ao Fol whet a5 A A Wk A o] Zpolrt A ThsAdol A7) Wizl Z
HA Fo wet g HAAGo] o] Foj Aok gttkal B uE ul A Th(Lefebvre et al., 2012).
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Fsg e, 2E 4 g9 NPe FRIAAT. Aol o] do]
s}5l7] AAEE Hol2 Hulel gl & A&t FE3 FFEAL AEFEFEEY A
L Aes 7F 499 Ao A HEFUS Ul mE o AHE gAOZ 25 cm F =9
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sk ARALE PH(Hoy et al, 1983) 0.2 ANT = gsgTh A2d o @_z;%%
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71 7-10BC)N A AA 3 7] F(Hassan, 1994)0] W2 30% o] o] A2 EAA HA
Ao J15H)l HFHE Aoz Yepgrh

Table 1. Survival of NMeoseiulus californicus adult females on bean leaf discs treated with
different plant extracts

% Survival (Mean+SE)b

Plant species Concentrations
extracted?@ tested (ml/L) IDAT 3DAT 5DAT TDAT
Melia azedarach 2.0 100.0+0a 96.0+2.4a 92.0£2.0ab 78.0£3.7b
Piper nigrum 2.0 98.0+2.0a 96.0+2.4a 92.0+3.7ab 82.043.7ab
Syringa velutina 2.0 98.0+2.0a 92.0+3.7a 90.0+4.5ab 86.0+4.0ab
Mixture 1
. . K .0£3. .0+£3. .0£5.
(M.a2+S.v2+Pn1) 10.0 96.0+2.4a 92.0+3.7a 82.043.7b 76.0+5.1b
Mixture 2
10. .0£2. .0+2.4 .0+3. 2.0+4.
(Ma14S.v2+Pn2) 0.0 98.0+2.0a 96.0+2.4a 88.0+3.7ab 82.0+4.9ab
Mixture 3
. . A O0£2. O0£2. O0£2.
(M 14Sv2+Pn1) 8.0 98.0+2.0a 92.0+2.0a 88.0+2.0ab 84.0+2.4ab
Control 0.0 100.0+0a 98.0+2.0a 98.0+2.0a 96.0+2.4a

*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.
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Table 2. Reproduction of N. californicus adult females treated with different plant extracts
and percentages of eclosion

Plant species Concentrations Number of eggs per leaf % Eclosion
extracteda tested (ml/L) disc (Mean+SE)P (Mean+SE)b
Melia azedarach 2.0 71.0+£3.7b 100.0+0a
Piper nigrum 2.0 72.8£5.0b 100.0+0a
Syringa velutina 2.0 82.443.6b 100.0+0a
Mixture 1
R 444, .0
(M.a2+S.v.2+P.n.1) 100 69.4+4.4b 100.0+0a
Mixture 2
10.0 12434 100.0+0.
(M.a.1+S.v.2+P.n.2) 7 b a
Mixture 3
10. 4+4.1 100.0+
(M.a.1+S.v.2+P.n.1) 00 764+4.1 00.0+0a
Control 0.0 101.6+2.2a 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).

Attolg]-g-of o] el tial] AEFEES AHE st Figo v e dFS ZAG A7

£ Table 33} 2t} Abgto]g]Solo] ¢e BE Aol 100% F35te, 2AY AEFEE

2 Apetolg]goll Wl ok Ak &3 gl AoZ Yehgth E=5 Abuto)g]gol o] oF

%011 s AEFEES APt HELS XA ZAIKTable 4), =5 Al A olA

72-82%°] BEEE GAAT e AF A} Zo] 30% ol Fe AAES HATh

oj¢} e ANE Kol APAEL Atetolg oo 5] AEE F FFo] gle A
o= Aztdn

Table 3. Effects of different plant extracts on eggs of N. californicus

Plant species extracteda Concentrations tested (ml/L) % Hatchability (Mean+SE)°
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.14S.v.2+P.n.2)




244 BA Aol gole] 4BFET B 244 887
Plant species extracteda Concentrations tested (ml/L) % Hatchability (Mean+SE)
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).

Table 4. Effects of different plant extracts on nymphs of A. californicus

Plant species extracteda Concentrations tested (ml/L) % Survival of nymphs (MeantSE)"
Melia azedarach 2.0 76.0+2.4b
Piper nigrum 2.0 80.0+3.2b
Syringa velutina 2.0 82.0+3.7b
Mixture 1
10.0 72.0+£3.7b
(M.a.2+S.v.2+P.n.1)
Mixture 2
10.0 76.0+2.4b
(M.a.1+S.v.2+P.n.2)
Mixture 3
8.0 78.0+3.7b
(M.a.1+S.v.2+P.n.1)
Control 0.0 94.0+2.4a

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

AR AEFESEES AT 4 A Aol g 7 TEH] YEES AT
A= Table 59F 2k Abgtolg]gol= 7Y Aol A XAkgo] ot Eokou, {57
oF oFZF7lell 242t 4-12%, 6-10%9] AAHER 78-90%°] AF 73S YERA AT whebA
7 g go] Uik ZAREY JE AEFEFEEY YT A & ZoE YEh

)

Table 5. Effects of different plant extracts on immature stages of AN californicus on
treated bean leaf discs

: b

Plant species Concentrations % Motality (Mean+SE) at % Survival
extracted?2 tested (ml/L) Bgg stage Larval stage |Nymphal stage| © adulthood®
Melia azedarach 2.0 0.0+£0 6.0£2.4 8.0+£2.0 86.0+4.0ab
Piper nigrum 2.0 0.0+0 4.0+2.4 8.0£3.7 88.0+3.7ab
Syringa velutina 2.0 0.0+£0 4.0+2.4 6.0+4.0 90.0£3.2ab
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% Motality (MeantSE) at”

Plant species Concentrations % Survival
extracteda tested (ml/L) Egg stage Larval stage |Nymphal stage to adulthood®
Mixture 1

10.0 0.0+£0 12.0+£3.7 10.0+4.5 78.0+2.0b
(M.a.2+S.v.2+P.n.1)
Mixture 2
10.0 0.0+£0 10.0£3.2 8.0+2.0 82.0+3.7ab
(M.a.14S.v.2+P.n.2)
Mixture 3
8.0 0.0+£0 8.0+2.0 8.0+2.0 84.0+2.4ab
M.a.1+S.v.2+P.n.1)
Control 0.0 0.0+0 4.0£2.4 0.0+0 96.0+2.4a

*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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I A Abgrolg] oo s, $F A FEEH o5 EFE T A
e A8t Altelgl ol dAAFE AY ANEFEFEE] A 79 Fol 76-86%2
AEES Uellon, A48 &R T vl8) 62.6-93.4%°] 4tk 5 B, 4Abdd b
o] R3lo] Fo] AT AY AEFEFEES A= AlEtelg] gl ol tis] W3 g
gFo] glo] 100% F-33tATh =3t o] & A EFEE AP FF AEL Z Tl
RATE Aol g] oo ASEES AY A EFEEEC] AgH A AW &L &
B BA] grol, 78-90%2] MAEC] AFE A TEIIAT o]t ARE Kol Ay 2
EFEZEEL AT gAY AANA Atdtolg]gole} A FeT = JS A
o= AZtET
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