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Effects of Environment Friendly Agricultural Materials to Phyfoseiulus
persimifis (Acari: Phytoseiidae) in the Laboratory
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ABSTRACT : Many kinds of environment friendly agricultural materials were used for the insect pest
control and the control of plant diseases, furthermore they support the growth of crops in the greenhouses
and the kindly environment friendly farming. Phytoseiulus persimilis might be used for control of two-spotted
mites with environment friendly agricultural materials at the same time. For testing the toxicity of environment
friendly agricultural materials against to P. persimilis, 61 environment friendly agricultural materials were
selected by material contents and using methods. When environment friendly agricultural materials were
directly sprayed on P. persimilis, IEFAM C, FEFAM A, EFAMSM A, D, EFAMPE A, EFAMCh B,
EFAMME A, and EFAMMo C killed over 90%. However, there was no effects to FEFAM C, D, EFAMSM
C, EFAML A, EFAMME C, E, H, J, EFAMMo G and 1 against P. persimilis. P. persimilis adults
were not survived in vial for 48 hours after sprayed and dried with the environment friendly agricultural
materials, for examples, EFAMSM I, EFAMME A, EFAMMo A, C, and . Otherwise, EFAMCh C
and EFAMMo B were no effects to P. persimilis. Some environment friendly agricultural materials are
of different qualities, and consequently test of their toxity have to necessary.

KEY WORDS : Environment Friendly Agricultural Materials (EFAMs), Environmental Impact Assessment,
Phytoseiulus persimilis
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HdgE ZAom FriEY webd A F A E ANt B Aol Alola]Solol that EAE

Prtsks R0l Bag Aoz Az,

HMo| : ABAFAA, BAGFHL, Weol ol

2] Solle AAA 2 ¢ 43t gEE
= ARF=O11% SHANL Uy A Zoff9] Ao
© 84 8% WA Z2O99 glojAe ¢ 2 of
A3 HAH R Aeujista ek olE S0, ZofE
&oh= ARESE 71 AAHoR DFE Yol F=
83} g0 2= HutolRol(Tetranychus urticae Koch)
2 5 T %o, ol UAs) st AEiA| Yl A
22 ) QA2A T4 304 o4 4O A8
I Qe AH o2 AHaola)-g-oN(Phytoseiulus persimilis
Athias-Henriot) & 32 4= 9/tiChant, 1985; Stenseth,
1979). o]} gNE o]-&3t YAl W2 ZHEofA] A
E7h Ha glo, 53] Hutolgofj2 Qlate] HAF ¢l
HajE @ol Yl Ae AEQ] B¢ AlA A UzlelA
A=E1 giet. Autolgolis Hi ARgE A Sojja )
H Q= QoA o A3t #3E F1 |k st
(Hussey and Scopes, 1985). &ulo]-3-o)E vkAl&}7] £5}+
of W-e sish|A7l o s FoJ=(Park er al,
1996) o2 ¢isle] a5Al AFFEA7 Azt i FE=
3L Qo] ol & sidstr] Qg =¥ o = AP EFE UE
7] 91%t =850l ALEIL Q7|= AT, AnREoLt
FREC] vt Assts FFEAE ol#d o
=730 == A7 wol qlok ol2fgt ¢ AHutolgof
£ WA 4 S Uoko Rt MMe o83t AR
£ A&3}7] A1 Aol 1960t %&7)% 2w (Chant,
1961; Bravenboer & Dosse, 1962; Hussey et al., 1965),
=5] AAAANA Hetol SoHE AT $15te] A}
G5 HYo 2L Agolegolrt 7H wol AME X
o, AgHod 43551 ¢JrtiHamlen & Lindquist,
1981; Janssen & Sabelis, 1992; Kim et al., 2003).

Helo]2l-gollE ARESH Qlo] FaA] HE F2 HF
3} sfSato] o] AASE W z3lol 9J3A] Ao o5t
S AA 713o] 3FRt SX = Aol o)FHoletn
& = Q[ciBellows & Hassell, 1999). 1 X|¢t, =ulE9]
HBoN A= Hutolgofel 242} Atolof A U=
+BE o|FHA BAY ujsles olske] utol-gof i

of

AeE A Wl ols3hA o] wjiof sfelisor
2k w25 e YA ETE vkl Qs Alo] AR
o|tiHeinz, 1998). dl& £ A3t FulE ABI= 7}
o] ZBolls AT 2AR UErl 2 WF Hutol S
N AL Ye2 AN £ o= B8, sUE
< B 9] HeolgSolE YAFHOR Bl w2
A WABE 1S UeHA ke Aojck(Kennedy & Smitley,
1985).

o]9} HEo] ATA R HHQ) o]SolE o]&3)7]
Ao EY 23R we- Sa35H) AR e
g, dg 59, ZANE §58 5+ A: FLAEAS
AREEF =X Q) 1(Sabelis & Van de Baan, 1983, Sabelis
et al., 1984a, b), -2 YollA Q] F7|5E-& o}F
TogA ZAGSHES BARS SololEE Yt 7
& £ 4 UtHForce, 1967; Stenseth, 1979; El-Laithy,
1996; Zemek & Nachman, 1999). T3t 322 o] A
SEE wole THoR Aoz A4S A
AFlE AIEE & 4 9l om(Stenseth, 1979; Hussey and
Scopes, 1985; Rott and Ponsonby, 2001), SEZ4 A|A
& A2 7IeE 28 Fol B 4 9l3(Lindquist ez
al., 1987; Nihoul, 1993; El-Laithy, 1996; Conte et al.,
2001), 2= =3t Agojef-golje HAbat ofFof uf$
T8I gol7|of B Art P L Lk Sabelis,
1981; Croft & Coop, 1998; Peis & Sabelis, 1999).

T3 A AHEY ZATES FAAF7] Q5 2
AA7E ks AEUYEAES o83t ZAA
AL fldte AER ol =T 9l oni(Dicke
et al., 1990; De Bruyne et al., 1991; Smid et al., 2002),
Krips et al. (1999)2 Zo|2}-gohE thAo 2 Hutol-S-
ofe] misfoll SsiAl LRSI Aulet Qo] Sy ol
tjate] E sk vh 9lom, E3] De Boer & Dicke (2004)
o] 75 AgolelgolE doE sto] AEA oA Y=
3 ERQI methyl salicylateE 7HA] T Y-tube AJ 3k
Z3}, methyl salicylateZ 0 2 © wo] $9lFt}y 3=
ATE do] FF T8 7Fede doFxn Yok
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Z| o] B2 SRS AdlolgolE WAISH] %t &
& A z2adolA AX3 A ASAE AR
£ st glow, o|F A HAo gt AFA
S4%7PF ol olRoA 1 qirt FHA WA 22T
oAl ARgBh= ASA 71 YR Tl AR0|E AlF e
o= AYlolggolel thele] & =A4E vehfa qict
(Hassan e al., 1987). &3] indoxacarb@} 7+ oFA| = 219
olz]-gofjo]] Wz HgFo] $IX|TL dimethoate2} abamectin
S ) =2 SAE HolAl Gl AL HuEo| gt
(Bostanian & Akalach, 2006). Ahn et al. (2004)= A|A]|
20| A] acequinocyl, bifenazate, fenbutatin oxide, spiro-
diclofen 52 Z#o]g]-gofjo] i3l FAo] Wk,
Herolgoffof thstol= 7t BA44S 7RI vk Eil
s7) = kg

o] AFAE AMSHA] P /715 Het MR
His7to A= AUl goflE WAS] st =2 M3
1 Adole}-golE AMEsEL AT WA ojgoR
Qlsteq sfEtiEAl thilel A EFAA 5 718 AAE
AMGBtE A B o ok 2R AR At
ol-golE WAlst7| A% BAoR AMEHT|E SHA(T,
Aulists ZEol ddE FH3] HMA, F& FEY
T2 iSolut A1EHES WSl dyshe BAoR o
Ho] AR e dAoch AEE A= Yu et al.
(2006)°] AEsFARO] WS ou|= st Aoy st
slon FaEo] FETE, ¥ dlSY9A 2 AsEX
ol o] 8= THXSE E2-E Uit} Tt 47
A TS 71848 WA o) g S48 x| AF
AT Yu et al, 2006)°14 & 5= §lx0] HAEA R
FFE E ¢ Ue 7FeAE Wzt ok E=3 3isks
oF tfAlefl AREE = Sl AEA LYol tisiA = Choi
et al. (2004)° &jatH Fuo]-3-off Hut ohujz} Zolz]
SOl v 22 FAS HolHR o5 AEY 2Ug
AREEE Aol v 2 FovF Badh Holrh

2 oA FHlA e e JBEFAA
=2 tides HAHQ A ola]Zofol gt HalFFe
ghslar, AR} AEF A9 SHhE AN-E =5k
Zgola)golie} FEH s aHE FThAZ17] 215t
of A=

2 Y

%l

sASxTe M

oA AJEREQ] 25009 72] A EANE 71|

T 7Fss 837 F5S FUshe] utolgoll Ao
P vl = & ALE AT WIEAA 6374
52 ARSI ol=dt AA7IES A 52
FUAEE st A9 Aolg)gollo] g2 £ +
Ne A FAA R Astglon, EgAY B 5
o] PR AREete ABH A= £ A4 ALlst
Gt A" 637 F5& ARl 49 WeEY 78
AVE 7R3 BEE SPH(Yu ef al, 2006), AFEAx1E
73 EAAIEFAM) 43, A+t/d 18735 AA(FEFAM) 6
2 En|EXIAEYEFAMSM) 105, Al B3
EEX3H A (EFAMPE) 10F, 7| EAR-Z1SHE 5
AAY(EFAMCh) 3%, FE/3 273873 5A A EFAMM)
3%, A3 FSAANEFAML) 1, SEATEE
X3 A SANWEFAMAE) 3E, n|#e4%82873 %4}
HEFAMME) 11, Ee]HdIgh-3128 5 AH(EFAMMo)
12% 5o| ARSIt 3HH, B Algo| AM83t AFo=z
£ Aol g WAIE] st AeE= Adolgls
N(Phytoseiulus persimilis) S (AT} ZEEALO]A

skl Aol AMSHEL.

Yy ot

Aol golle AF 02 WA Huto] 3ol E WA
o2 Zdole]-gol7t Al Ao FARE ek A
FAEANE AE T A o)ggof Walshe F 714
BS-E 1ty A9 APAET AR »ay
Zo) W2 HrIE SstAch A FAA7T A o))
Solloll AYAZsI] YR = e T ATH s
g FHEEE 34510 spray towerE 4 ml-& o]
Soljol] ArEsle] 24417k} 48A17F A3t B o] R|LA Aot
g2 2o|2)goljo] MEFE Algelo] HEEE FRikst
Fom, gizo] AL 2 4 mk 2o uoz Ausie]
RAELL B AlFS vhEg) (0ulej4) 3ukEo =
sl on, ASFSAAE A3t Fo= 40-500te]
AEo| Hulo|gofE 71F2A T Yol FUck

g, AT EAAL] AEo] dolgls Jtof gl
o7t HES H9E 7S AR HagSEol o
£ Frie Aola)go] AL gz sigon, gt
BEAAE FHEER 3j4ste vlo|d(g A A& 25
mm, 224 30 ml)of| o|&o] Wil AHEo] ke ArEslo]
A7 SAANZ B, APt 7 10uke] ¥ 3EkE o2 AHE
3lo] 24A174 48A17F o] BSRE RARIALE A|o)
2l-3o9] HolZiE= 40-50ute] Fo| Hutolgols FF
3tk
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A7 WA AT AAREZ vAe &
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Fopg Z& s Qlck IOB04 71&2A e HAY
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WAISH: BH02 go] AgSks AVABANE A
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(EFAMPE)=, 7)24t0] o] Sojgl 2L 7|24,

&5 AANEFAMCh)etT. BR3igth 27180 £g

Korean J. Appl. Entomol.

p=00002). 3+

46(1), April 2007

H A9ole FEHETRAASANEFAMM), 43]
7k Eol gl Aol MRS EAAEFAML) 2
9t EEAZZEANAEANEFAMAE): 22

AEo] ELFEjo] Q= H Qo]
7, ul%aﬁg%a%%x}zﬂ(EFAMMEw 483 of
ol B4, 2, g, 72 5 SRt TR

njga4Se] BN OR Solrt gl g FHSIAT,
o5 ZolA Bejudle] Fa=lol Sl AASANE

228 H3Fe WS A A A (EFAMMo) 2 Ba23}¢it.
e ) @ 7197] Soiel gt 43 ue

FFoll w2t dlofalgofoll thaket %
Aoz AR, WA Table 10 LERH
é_*%*é AR FAAE 24 Aelolzlsolol
., [EFAM C: 22 180 &3l tha
X}ZHEEP o3 =/gdo] skl 4841710]
?—01] 25 *}“Po} il IEFAM Do 7Z-¢-ofl=
23.3%9 W2 AEES e 3lof Adlol2lsofol
e o] 2 Ao WrElrkdf=4; F=2322;
TR=4E F7RE Aeel=
ARBAEAA L 48417 Fol| 50%0|5He) AlEEL
BT Q&S & 4= AeHdf=4; F=3.29; p=0.0711).
ol Yu et al. (2006)0] E3F AilollA & 4= QI%0]
FevAY T Fnte|Ed - Evke| Ao 225t
Aool= e wol wke Azt FARE e et
W3 @k weba] AR E=AA = 7|8 AR at
ZAG ollgofof ¥ F4& YR e HR 5
2 Ao ) SRS AYsior @ Aoz w
gk,
A A AEH 5 AAN(FEFAM) 8] 7-$-1= Table 29] Y}
ehd Bfe} Zo] FEFAM A7} 2745 5el Rasy A
o 7FE w2 =4S AdlolElsellell Eola Sl A

3T

SAASE 2

oz A
5]:’“ T

= 2k

Table 1. The effects of 4 insecticidal environment friendly agricultural materials (IEFAMSs) to adults of Phytoseiulus persimilis in
laboratory after 24 hours after direct spray and 24 and 48 hours after put 10 adults in viral dried after spray with Tetranychus urticae

as pray
Direct Spray Viral test
IEFAM:s Survival rate after Survival rate after
24 hrs 48 hrs 24 hrs 48 hrs

Ist 2nd 3rd Ave. Ist 2nd  3rd Ave. Ist 2nd  3rd Ave. Ist 2nd  3rd Ave.
IEFAM A 10 7 767 7 5 5 56.7° 2 6 10 600° 0 5 2 233
IEFAM B 6 7 70.0° 5 6 7 60.0° 710 7 800% 1 6 7 467"
IEFAM C 2 0 1 100° 0 0 0 0.0° 8 6 4 600° 6 2 1 30.0°
IEFAM D 3 4 5 400° 2 2 3 233 2 2 367 2 2 2 200°
Control 10 10 10 1000° 6 8 10 80.0° 10 9 9 933® 7 8 9  80.0°
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Table 2. The effects of 6 fungicidal environment friendly agricultural materials (FEFAMSs) to adults of Phyfoseiulus persimilis in
laboratory after 24 hours after direct spray and 24 and 48 hours after put 10 adults in viral dried after spray with Tetranychus urticae

as pray

Direct Spray

Viral test

IEFAMs Survival rate after

Survival rate after

24 hrs 48 hrs 24 hrs 48 hrs

Ist 2nd 3rd Ave. 1st 2nd  3rd Ave. 1st  2nd 3rd Ave. 1Ist 2nd  3rd Ave.

FEFAM A 3 0 4 233 3 0 0 10.0° 7 7 8 733" 1 0 3 133°
FEFAM B 6 7 7 66.7° 5 5 6 533 6 5 7 60.0° 4 3 3 333™
FEFAM C 10 10 9 96.7° 10 10 9 967 10 5 5 66.77 6 4 4 467"
FEFAM D 10 10 9 96.7° 10 6 9  833° 4 5 4 433° 3 4 2 300
FEFAM E 8 10 9 90.0° 7 8 8 76.7 4 9 7 66.7° 4 8 6  60.0%
FEFAMF 10 9 8 90.0° 9 7 7 76T 8 5 3 70.0° 5 2 2 300"
Control 10 10 10  100.0° 8 10 800 10 9 9 933* 7 8 9  80.0°

Table 3. The effects of 10 environment friendly agricultural materials contained useful soil microorganisms (EFAMSMs) to adults of
Phytoseiulus persimilis in laboratory after 24 hours after direct spray and 24 and 48 hours after put 10 adults in viral dried after spray

with Tetranychus urticae as pray

Direct Spray

Viral test

Survival rate after

Survival rate after

IEFAMs 24 hrs 48 hrs 24 hrs 48 hrs
Ist 2nd 3rd Ave. I1st 2nd 3rd Ave. I1st  2nd 3rd Ave. Ist 2nd 3rd Ave.
EFAMSM A 0 1 0 330 0 0 0.0° 5 6 4 500" 4 3 4 367
EFAMSM B 5 4 7 53.3° 4 3 4 367% 7 8 5 667 2 4 2 267™
EFAMSM C 10 10 10 1000° 10 8 8 8.7 4 5 4 433 2 1 1 133%
EFAMSM D 3 0 1 133 2 0 0 6.7° 3 6 5 467° 2 4 3 300"
EFAMSM E 8 9 10 900 7 7 9 7677 5 8 8 700%™ 3 5 5 433°
EFAMSM F 10 10 10 1000° 7 4 7  60.0° 4 6 4 467 3 5 2 333%™
EFAMSM G 5 4 1 333 4 3 1 267" 8 8 9 833%™ 8 8 7 76.7°
EFAMSM H 4 3 300333 3 0 2 167™ 5 1 6  40.0° 5 1 2 267"
EFAMSM I 6 7 57 5 3 2 333 7 3 6 533% 0 0 1 33°
EFAMSM J 10 10 833" 7 6 4 567" 310 4 567 3 4 4 367
Control 10 10 10 1000° 6 8 10 800 100 9 9 933° 7 8 9 800
HTo] 749 4BAIZE Fof] AERO] 10%e]] T4 U E F57 2 o 5 Uk
9] A A EGE uf¥ & 542 UEY EAEZ8H A = EollA EaiFt Wddtol
I 3Re U%(df= 6, F= 12 13; p=10.0002), -8 3] =}of U AYAE 5 71578 RBESS st e
= 13. 3%—4 2 AEES VERL 9lo] 30.0%2] e ASE7oly 2HEE T 9] JEHE o= A AR 0]
bl FEFAM D, F&} 33.3%9] FE&-& Verd o o]g EYmYEANTH FAAE A o))l
FEFAM B¢} 3 T2 A A48 s34 Bt & EA SRRy % 73% Al@gt A 7P—°rtﬂ EFAMSM

S48 eraL AARE FAIERL fo8e Bolx) &
ofch(df = 6; F = 6.89; p = 0.0024). 3}x]5+ FEFAM E2
AS 2ATFRO|EHY] -3H&o) 0.4%= Mulof &
£ EUARKYu er al, 2006), Ho]2-Z-ohof csf
A ool 98 T Ae ¢ 5 UMk B Yu
et al. (2006)°] ©J5}H FEFAM A, B, D7} 2AI7}20|&
d A3o] 2 5A4L Btk Buskal Sl AT A}
aHA|, Helolz]-golio] disix= FEFAM B&} D7} £-g0]

T 24A7E Ujol) REE- 50% wFte]
*g—’é%a L}EPH O SR B =2 545 71
I Q) om(df = 10; F =28.09; p <0.0001), E3}, 4847t
o] Xyt Fofli= EFAMSM B¢} I 50% n]gke] A=e-o
HPTHAf =10; F=16.37; p <0.0001)(Table 3). Yu er
al. (2006)0] 2JstH %@7?01&”@} g LRl
9] oju] &gl OFE IA FFE FA o= IS
& 4= 3o} EFAMSM B} E€] H--ofl= F8up I
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H 9351go] 212 0.00 8.9%=A o] AT Aoz
UrEbgteh g, A & 48A)7t0] A AF-FA A=
o] A4 %A= EFAMSM E¢} GE A3t =&
FAAEC] 40% o|5te] FEES YERUTHdf = 10; F
=12.93; p <0.0001). 189k, 7} HFo|= EFAMSM

£ AoJetd g FFe] §5-& sl }ltHYu
et al, 2006). o|gt AW n|Fo] & wlof] I sAA|
B2 22 UEEo] FE] dretEEE of5d B4
2 7] g2w, g4 230 gEtAz 2 ZEanst
oS ¢ o Uk

AEAFEEH0] 23 ASFFAAY] B9 1 o
H7} Aol gofioll %2 5238& YRR Qe RS
A 4= Qlci(Table 4). o5 FAAES AHol2-&ofel
Y LT A9 DRSS AP B WrolA
AR R, AEAFEENGH NS AY Aol s
ofje]] AEZE Z-oll= AJ7te] AThe] wEkA A58l
FoFAA] 48AIRE F9 BES-S B, EFAMPE A7} 33%
o] &L vEhl L e 22 BIE3to, EFAMPE B7}
13.3%, EFAMPE F7} 20.0%, EFAMPE C7} 26.7% 9
AERE Ho T2 HEAFEEXE A S B3t
of uj$ £ 540 S & 7+ UVNAf=10; F=
4.80; p=0.0014). ER} Blo]do] Holgl= 7ol
et EAE 7N A, WS TAA A2 3 48417
o] 73t Fofl oA = EFAMPE D7} 133%2] A&-&
2 7} @31, EFAMPE F9} H7} 20%, EFAMPE C7}
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30%, EFAMPE G7} 33.3%= Ago]g)-golof &2 A3
< vl £ e ATE BojFa Uohdf= 10, F=3.10;
p=00151). Gt ol5 FRAIEC] AxE & A7
S3boll= Auto]- 3ol g WIS st Ado)e]-gofe)
AME-S Alokslopdt o AZhdr) ol ABAREA
o] T ATHFAAY 7L, ojugt o] 23w
o] A=Al thet AR ko] 8% Itk Yu er
al. (2006)2] ®10] ©]3lw EFAMPE B, F, H, ] 59
ARA AR} 718 AHLFA = JFe wo] F=
RAog HuHE Ag BY, AELFEEC] I58 1
ARG A3 sl A BRA7eh WA
1} ASFFAANL £ 7Fsof R 52 HEs] Helslo]
AHE Ao B4 % YA ENE IS ¢ U2
Ao g AzEch

Table 5+ 7| EAR-213P4 521410t FE4
R EAA, WS s A, FEFE
eAAe] Alolg-gofof digt FaH S Vel
S8 7B 5 A ol EFAMC
7} A ER 3 48A]7ko] A3t Tofl 10%2] AY-
Ut o] FE w@ol PR qlem, FE4-
X3 %A A= EFAMM C71 AL 3 24 X7k 484)
o] A3t Fof| 36,73} 20.0%2) Fe YRS Hol HdY|
olgl-golle] FEFS uixl= AL U 5= AUSich o] A
FARL] 9ol 2AtRolE W Feuh e o
T Yggfol o Aoz BuE 8} QrHYu ef af., 2006).
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Table 4. The effects of 10 environment friendly agricultural materials contained plant extracts (EFAMPEs) to adults of Phyfoseiulus
persimilis in laboratory after 24 hours after direct spray and 24 and 48 hours after put 10 adults in viral dried after spray with

Tetranychus urticae as pray

Direct Spray

Viral test

Survival rate after

Survival rate after

[EFAMs
24 hrs 48 hrs 24 hrs 48 hrs
I1st 2nd 3rd Ave. Ist 2nd 3rd Ave. Ist 2nd 3rd Ave. 1st 2nd 3rd Ave.
EFAMPEA 4 0 3 23.3° 1 0 0 33 7 310 667% 4 3 7 46.7™
EFAMPE B 5 5 40.0% 0 3 1 133% 5 5 10 667° 4 5 6  50.0™
EFAMPE C g8 7 70.0%¢ 3 2 30 267 6 8 4 600" 0 8 1 300°
EFAMPE D 7 7 66.7* 3 6 s 53.3% 7 2 5 467% 3 0 1 13.3°
EFAMPEE 10 9 7 86.7 9 8 4 70.0° 6 10 4 667° 2 9 3 467
EFAMPEF 6 7 9 73.3% 3 1 2 20.0% 3 2 1 20.0° 3 2 1 20.0°
EFAMPE G 5 7 10  73.3% 1 6 7 467" 7 10 3 667° 2 5 3 333®
EFAMPEH 10 10 10 100.0° 3 9 10 733 1 3 4 267 1 3 2 200°
EFAMPET 7 10 4 700 6 4 3 433k 8 7 9 80.0° 6 7 8  70.0"
EFAMPEJ 9 7 8 80.0% 7 5 6 60.0% 4 8 7 633% 4 4 7 50.0™
Control 10 10 10 100.0¢ 6 8 10  80.0° 10 9 9 93.3b 7 8 9 80.0°
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Table 5. The effects of 3 environment friendly agricultural materials contained chitosans (EFAMChs), 3 materials contained minerals
(EFAMMs), 1 materials contained lime (EFAML), and 2 materials contained animal extracts (EFAMAEs) to adults of Phytoseiulus
persimilis in laboratory after 24 hours after direct spray and 24 and 48 hours after put 10 adults in viral dried after spray with

Tetranychus urticae as pray

Direct Spray

Viral test

Survival rate after

Survival rate after

IEFAMs
24 hrs 48 hrs 24 hrs 48 hrs
1st 2nd 3rd Ave. 1st 2nd 3rd Ave. I1st  2nd  3rd Ave. 1st 2nd 3rd Ave.
EFAMCh A 10 7 8 83.3% 8 5 7 66.7¢ g 10 10 933° 6 7 8  70.0
EFAMCh B 8 5 56.7" 0 0 3 10.0° 6 10 10 867 4 6 8  60.0%
EFAMCh C 10 9 7 8.7 9 7 6 733" 10 10 8 933° 8 8 8 800
EFAMM A 10 8 10 93.3“ 8 3 4 500 8 8 10 867" 4 4 7 500"
EFAMM B 6 8 7 70.0% 5 2 6 433" 3 6 9 600" 2 1 7 333®
EFAMM C 5 4 36.7° 3 2 1 200" 9 10 8 90.0° 7 8 7 7339
EFAML A 10 9 9  933% 9 7 8 80.0° 7 7 9 767 1 2 2 167
EFAMAE A 8 9 6 767% 7 6 5 60.0% 7 10 5 733 6 6 5 567
EFAMAE B 7 9 10 8.7 6 7 9  733% 5 4 2 367 3 1 1 16.7°
Control 10 10 10 100.0° 6 8 10 80.0° 10 9 9 933° 7 8 9 80.0°

Table 6. The effects of 11 environment friendly agricultural materials contained microelements (EFAMMES) to aduits of Phytoseiulus
persimilis in laboratory after 24 hours after direct spray and 24 and 48 hours after put 10 adults in viral dried after spray with

Tetranychus urticae as pray

Direct Spray

Viral test

Survival rate after

Survival rate after

IEFAMs
24 hrs 48 hrs 24 hrs 48 hrs
Ist 2nd 3rd Ave. Ist 2nd 3rd Ave. Ist 2nd 3rd Ave. Ist 2nd 3rd Ave.
EFAMMEA 0 0 0 00° 0 0 0 0.0° 1 0 6 233° 1 0 1 6.7°
EFAMME B 5 5 6 53.3¢ 4 3 5 400° 8 4 6 600 3 2 5 333*
EFAMME C 10 10 8 933% 9 8 7 80.0% 7 6 6 633 4 2 0 200"
EFAMME D 1 1 5 233 0 1 3 133 4 6 5 500%™ 4 3 5 400™
EFAMME E 9 10 10  96.7 7 8 9 80.0¢ 3 5 4 400® 6 7 3 533%
EFAMME F 10 9 9 933% 7 7 5 633" 10 8 8 867 4 5 6 500¢
EFAMME G 9 3 9 7004 7 0 7 467 9 9 7 83¢ 5 8 7 667"
EFAMME H 9 10 933* 3 8 8  80.0% 6 2 1 300® 2 2 1 167®
EFAMME 1 9 8 833 5 6 5 533 7 3 0 333® 4 2 0 200®
EFAMME J 10 10 10 1000° 10 10 9 967 4 2 4 333 2 o 2 133®
EFAMMEK 9 10 8 900 8 8 7 767 8 6 10 800¢ 5 6 5 533
Control 10 10 10 100.0° 6 8 10 80.0% 10 9 9 933 7 8 9 800°
/4 8218 5 A A= EFAML A7} 2% 48*17F°l p <0.0001). X@E’“ Aiks ZgE5of 93t AapHt

Rl H zk :f‘i% JollAl 16.7%9] HEE-S Vel
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[

1_1,].0 }\g

g
E% Beude] §9¥
B Hdolegofel U Jake 71

o, 1174e] WA 7he
T 40% olate] AR LER, vl AgHRAE
AR G2 WalolzlSolete] T8l glo} FolE @

Aoz Bridf=11; F=7.80; p<0.0001)(Table 6).

ABAEANE 7HedAE o

)ti(Table 7).

o] 7FLEHHE EAMMo C7} 2% Al 79 244]

ZF Woll Zlglole)-gols &=

BT Sols B4 7RI gtk



94 Korean J. Appl. Entomol.

46(1), April 2007

Table 7. The effects of 12 environment friendly agricultural materials contained molybdenums (EFAMMos) to adults of Phyroseiulus
persimilis in laboratory after 24 hours after direct spray and 24 and 48 hours after put 10 adults in viral dried after spray with

Tetranychus urticae as pray

Direct Spray

Viral test

Survival rate after

Survival rate after

IEFAMs
24 hrs 48 hrs 24 hrs 48 hrs
Ist 2nd 3rd Ave. Ist 2nd 3rd Ave. Ist 2nd 3rd Ave. Ist 2nd 3rd Ave.
EFAMMo A 7 5 400% 0 6 3 30.0% 8 10 9 900" 0 1 2 10.0°
EFAMMo B 0 0 233% ¢ 0 0 200® 9 9 10 933 8 8 8  80.0°
EFAMMo C 0 0 0.0° 0 0 0 00° 1 5 1 233" 0 0 0 0.0°
EFAMMo D 10 9 0 96.7° 9 5 9 76.7% 8 9 6 767" 5 6 5 53.3°
EFAMMo E 8 10 733 3 7 8  60.0°° 8 8 6 717 5 4 5 467"
EFAMMo F 9 10 933 8 8 7 76.7% 6 5 9 667" 2 2 3 233%
EFAMMo G 10 10 9.79 8 10 9 90.0% 7 7 6 667 3 4 4 36.7™
EFAMMo H 6 7 6 633¢ s 4 6  50.0% 8 510 767" 2 2 3 233%
EFAMMo I 10 10 10 1000° 9 9 10 93.3° 6 10 8 800 1 1 0 6.7
EFAMMoJ 9 10 9 933 7 9 8  80.0% 7 6 3 533" 7 5 3 50.0°
EFAMMo K 7 8 70.0¢ 5 6 8 63.3% 8 4 9 700 8 3 7 60.0%
EFAMMo L 5 1 400" 6 4 0 333%™ 10 5 7 733* 8 3 3 467"
Control 10 10 10 1000 6 8 10 80.0% 10 9 9  933° 7 8 9  80.0°
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