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Management of Two Spotted Spider Mite, Tetranychus Urticae,
on Organic Strawberry Field in Jeonnam Area and Toxicity of
Natural Enemies Against Crude Extract of Chrysanthimum
cinerariefolium and Melia azedarach

Kim, Do-lk - Kim, Seon-Gon - Kang, Beom~-Ryong * Ko, Suk-Ju -
Kim, Jin-Seob - Kim, Sang-Sco

This experiment was conducted to investigate the effect of plant extracts,
Chrysanthimum  cinerariefolium and Melia azedarach 1o natural enemies and
management of two spotted spider mite, Tetranychus urticae in organic strawberry
fields in Jeonnam area. Plant extracts were highly toxic against Phytoseiulus
persimilis, but low against Orius laevigatus. In the residual effect against
Phytoseiulus persimilis, C. cinerariefolium showed lower level than M. azedarach
which safe at least 1 day after spray. Emergence rates of parasitoids were about
40% at seven days after spray. Eretmocerus eremicus has very low emergence rate
in treatment of M. azedarach, so it should release after spray of M. azedarach. To
control of 7. wrticae C. cinerariefolium (CC) sprayed first and then sprayed C.
cinerariefolium or M. azedarach (MA) for two and three times at a week interval.
In the treatment of CC+MA and CC+CC+MA, the density of T. wrticae was
inhibited by 15th day but increased afterward. In CC+MA+CC, that of T. wrticae
inhibit from 8 days but also increased after 15th day. In case of spray M
azedarach (MA) first, the treatment of MA+CC, MA+MA+CC, MA+CC+MA
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suppressed 7. urticae from the first day so the densy of 7. urticae maintained low
level to 30 days after spray. It suggested that M. azedarach should spray first and
then alternative spray. When C. cinerariefolium sprayed before and behind to
release of P. persimilis, the density of P. persimilis maintained unchanged but
could not suppress 7. urticae after 8 days which T. urticae increase time. When
M. azedarach sprayed, the density of 7. urticae rapidly decreased. It was accom-
panied with P. persimilis so T. urticae did not occur at 8 days after treatment.

Key words : Chrysanthimum cinerariefolium, Melia azedarach, T. urticae, plant
extract, natural enemies, organic strawberry.

I. M =

G7)e AlAEhe2olA 6356has AulStI Qo LFolA 709has AdellA Ak
AE AL F8 AEF sho|t(s 54t E5, 2008). B7]oll= 90 F2f a5 LYol
B iElo] QO m(Alford, 1984), 1% ZuUlolAE Hulo]goliet FHAES] LAY )
7b =oHol 5, 2008b). AlAAu] Br] EFL o)F HA &% ST F2F 20T E FA8HA
Hupo]l Eoi7t FRE 3HA ¥3 A&HH o2 FvhsAl =Ho(Z T 2001), HHo] 3= A
v 27191 10956 HAEL] AlFste 29 Aells A" A9 96%2] HaFEE Bole
(2 7, 2001) 8719 F82 sFoltt. 53] Huto|gole Mtirt &1 Adrt 8] W&
oll(Krisp &, 1998) ®WXate FH D77} IAE = 7] wj&el FH HEE LAE hok
Ela=

Agolg-gos A SAHFE WA= F88H AEE = Jde AH 2 E A(van
Lenteren and Woets, 1988; Janssen and Sabelis, 1992; Kim et al., 2003), B7], A4z, Ay

Al 7EA ol A Huto]8-oll, Tetranychus cinnabarinus, A&} 8] A% AAETHE <l
gk TR §, 2006; Yangziqi et al., 1990, Opit et al., 2004, 3} 5 1999). 18]} A o|g
ol At o7 HEA WARIO R Hufo] g WE A7} w2 A o] FolX) =] o}
3331 A of2 "55301 Eﬂ}z’ °|th(Heinz, 1998). 53] X4 @Ertez = i3 A7}
AZ o] FojAX] & 73 A3 4FAE AH2-3td(van Lenteren and Woets, 1988) &
ey eE 2As e ?‘5&5}(% , 2004). Fr71=7) A F7hE 3AA AE9d oA
E AHE T YlonE A RU1EAA EEFA6 g3 ZAR AW 5 HH 419964
5, HFE A1sss ') 5< A3t Yk

448 T3t WA (Wink, 1993), EHFR UFel= 3
7F A9 7] WEel] IEAE FhoMe AEE A dA A2 dAsHzZ Ao
(Anarson et al., 1989). BT &2 Meliacea? <1 Rutaceae2} $7] limonoid”] @] azadirachtin
I & terpenoidsE 311 o] 5L B six 9 2F Foll Aol e AR AA It



AR f7] @71 AAA AFHH BFE FEES 018 Fholgof WA B HH Y 54213

(Prakash and Rao, 1997). Pyrethroid 352 A EF8 HFAZA 71 4FHOE o] &5
o] JohElliott et al, 1978). AlF=2l 8 AR pyrethrin [, I, cinerin |, II, jasmolin
I, 11 2% (Head, 1966), pyrethrin:cinerin:jasmolin®] 10:3: 18] &% ©]Fo{4 ) THCrombie,
1995). ol& AEFEE de 5 54 AP o] o]Fo] HE2U(Kim et al, 2005),

2 7155 ANEY AH ) vA= FF B vk 2 5(2000)
Adolglgolol thak | Ut 48 TZAA Y oA 742 8 A
°H:§' HI 25 Fade), 24715015, Entel|Ed Fol g 4% 3.
7Hel &, 2008a) & HIEZ AzAdA A8 FAA 637] FEH| Wit AP EZH 2
A S 2% "]@(ﬂ S, 2007) 5ol o] FAA L Q= AFolrt wepA] B AES 27
F71AE kel A duto] g ol & WAIEY] Yty AF= d7E FEEY 4y
A& dgolg]go WA E&AQ A WHE golrA HAABIAT.

I. Az 3 4y
1. A=A

A Fo-e vTol A T3t (https://www.seedman.com/pesthtm) AHHj3FH o, HIFEL
A i, &5, A=clA 20069 69~2007d 397bA] AulE st AlRE AHESEA
o AFE £3 E7E 8 60C dry ovendllA 547 A=A I 3 AIRE vh§
04 Imm 23U E FH(AZ & 7} HEA A& T 20082 95% methanol 210l 24A17 &

FE5t e & O FEAL 50CAAM 2YEE3 methanol FEES Ao} 52
Az HAF g FE2EY FH IJ5 &2 F 10% FEQC o8 FE2ES (F
F]otoll A AAFLR AZBIH o™ 5000 = 3] A3t ARE-3HHT
HHLE (F) AN Fadol AP S e, dAFRe T F4A FHANE
HAN(Orius laevigatus), A ) 2]-&-N(Phytoseiulus persimilis), 712833820 F&vlizt]
(Aphidius colemani), 1B\ ATV B(Aphidius ervi), 247} E B (Encarsia formosa), B2F
(Eretmocerus eremicus)< AH8-3t T},
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o A} hand spray® GHo) SH3| AMA AERE 5% F¢ 22 o] st FAAHT A¥lE
& Ay |, 39 Fo] A oY sHHE AT FEALS 8] Y 59, 3, 194,
FUol wlg] AAEFL AEsta 7)o A olalgel ontely B HFSA 2
Basgon Hulol o] &g Holz FFete] Fuy, X2 2443 F HHIFE FRAVA
(1003l A 2ABIA T S ol dAlE cool 98l vt A% 4oute]E 4 E ool
1027 AAE3, BFE ol § 4718 AASNT A28 45 Futo] o &€ F3A
D7 AR A ASE7)(720cm)0ll SAFI, 1, 3YA ] FFEE ZABAT
7N A Aopds 71RelHHd FURFE Wl FEFES AXE F vivjdy
SEEo] Yo HFLE 794 Mo $3-&8 2ASIAEY suHEoE ARSI

3. AAIE Ax g A o

T
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S
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A= e FEEL 0]%8}0:1 ule AAES A5t Hulo]golo] WA EHE
dotry] g8, Mg FYT BAE WAL U AL ALY 2] §EE 2007
119 59 ¥d3l$-2(8.2x80m=656nf) 37] Foll BAstHon, AQEFH FqE HAE
Az AAA FYHeADER FAZRE, FHAE=TAE 112 109, 12€ 109, 1€
100l 500ut2]4) Fr)H o8 Walstg on HutolZeofe) WA HHog I87 AAME
ARIAE FUh

Huto]go WAE e AAF 4XJSFE Table 13 22w, APTFE 2008 1€ 249
of Gy 3ukE o2 219 AP TE ZA Yo (2x] Im=22nf), A 1, 8, 15, 22, 30¥
Fo] I2E AR, Futo| o WxE B Q) S0/ME RHEHE A HSte] ofo] 2H}
2o B@ste] g 7tH 2 & s RAuH (103l A HolslE 4F @ o5 TE
A L=

}‘N

{Table 1) Application method and experimental area of plant extracts

Application order and times
Spray times | Rep. | experimental area

First Second Third
Chrysanthemum Melia - 2 3 2x11m=22nf

Melia Chrysanthemum - 2 4 z
Chrysanthermnum Melia Chrysanthermnum 3 ” K
Chrysanthemum Chrysanthemum Melia 3 & 4

Melia Chrysanthemum Melia 3 4 &

Melia Melia Chrysanthemum 3 v >
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AAE A2l d-Fe] AHo MR E dare 2] o, AAFL WA AT 1Y
Foll AH Aelolzl ol PASAL. B WAL DA AR APTE Weo)F o)
WA 19T AL ST A PAFES NPT o N s 9o}
e P OR AR HAS 242 28], 3854 ASAT. £ 124 AFTE 27 W
ahe-ollA By 3w B o2 AASHoY APTFE axsm(2n)R ZASAT. Mol
o2t Aelolz)golel WL 9o} 2e WHoR EATAL,

4. BAEA

A5l B2 SAS T2 0|(SAS, 1987) Duncan THEAA & ol43to] HAe 2318
o 4F3HE nlwst

. Zdxz o o

AeojgSolel g AF=3 AFE AAF AHELe 19490 933%F 100%E v}
Bllol ¥& 154 Bk FHANE=AAE 19589 22 38.3%9} 25.8%2 BlmF <
Aol orn] 3UA el 542%9 68.2%7HA] &epzkou FAMEWAYI(0BC) 71FELR &
W AT=E FHAR A okt FFT HAE AR UEThTable 2). 7 F
Q0072 ARR sAA7} Aol ol vA s FFE ZAEI H40] B2 A 8FH
SE AA 10FE AESAA A8 A4 AGA Delolel g B4 Hr} o) FojA o}
Foled, & AelAE ol Al 4ol vind & Aoz veytod
FF AR 54 Sl e A7 FRH 88 ARgEol A Eoiol & Rolt,
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Table 2. Mortality of predatory mites on plant extracts

Mortality(%)
Natural enemies Extracts No. of qatural
cenemics IDAT 3DAT*
Phytoseiulus Chrysanthemum 30.0 83.3 = 0.68 93.3 + 0.67 b**
persimilis Melia 30.0 100.0 + 0.00 100.0 + 0.00 a
Chrysanthemum 40.0 38.3 + 0.57 542 + 119 d
Orius laevigatus
Melia 40.0 258 + 0.26 682 = 1.28 ¢

* DAT : Days After Treatment
** Means followed by the same letter are not significantly different(P = 0.05; DMRT) :
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AFFH d7ee] Aol iy FFFHL BRAFig 1) AT X F 34
Zbo] A= 22%2] An&-& Uehlo} ofF dAde & ¢ Ao, BT 4% 1d
Fell 36.7%2 AHIES Hod HAF 1Y AEE Aol Aol kAFTE & F AT

= Chrysanthemum [ Melia
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Means followed by the same letter are not significantly different(P = 0.05; DMRT)

Fig. 1. Residual toxicity of Phytoseiulus persimilis on plant extracts.

718 MH ] 9-31&2 7R UIRE 40% W E JER HFH ezt A E F=
Ao g FAHUTKTable 3). §3] AT74S FFHol| 42 A F $3&0] UYF o}
GuiZhRol7t WA SstE BY] EACA FEH WA CdlE RIEA HHe X olF
stojof & Ao AGHIT. 2AVMFo|EHLE EHde] FiE AFHFANE AX
g 73F F3E0] ofF don FyniUgd e FANAE 2% He ¢3&E B
O Bi(# 5 2006)% Rlud o BAFe] 7 AH $3&L ofF WAE ¥ AL
2 Rtk Yukz o2 Bk T AT ZAA HAo] HFFo) HLe AHAow AdHA ¢
T ull(Schmutterer 1995, 1997, Charleston 5 2005), 7184 A& <! Diadegma mollipla= 5 7}
AgeEd Xﬂ*ﬂi HjSeol] X A 77ty AAE TEE F Jov(Akol F 2003), =
FAE L neem AAE wiFFbdo] dAYELr] Hell HA XAV wiFFTe] J
e @01] A AY a37) BlSslthE ¥ 31(Charleston 5, 2005)7F 1ol 714 A F
Al ZRAAA olF FEE W) E& A4S Y FAoE AdH

A& WA AE3te Huto] gof & WASlr] Y3l TANA 23] =& 33 s 4

XE H(Fig. 2), AZF+ETEL 15 1402 23] 4% dd 159K 1.3%7A] D=7}
AA Hov, 2YARE Wxrt Al S48k 30U A ¢l 20.6%7HA] &EhakTh AlFE+
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Table 3. Emergence rate of parasitoids on plant extracts

Natural enemies Extracts No. of tested mummy Emergence rate(%o)
Chrysanthemum 68.3 38.4 £ 2.06 ab*
Encarsia formosa
Melia 67.3 462 + 5.84 a
Chrysanthemum 96.0 40.6 £ 2.75 ab
Eretmocerus eremicus
Melia 104.0 247 + 1.34 ¢
Chrysanthemum 30.0 ST £ 570 a
Aphidius colemani
Melia 30.0 533 +£333 a
Chrysanthemum 30.0 511 £ 192 a
Aphidius ervi
Melia 30.0 389 + 5.70 ab

* Means followed by the same letter are not significantly different(P = 0.05; DMRT) :
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*MA : Melia azedarach, CC . Chrysanthemum cinerariefolium, DAT : Days After Treatment

Fig. 2. Change of density of Tetranychus urticae at spray of Chrysanthemum sp. extract
first.

AST+ETE 42 A9 5EA7NRA B=7}t JAFHA ol 36.7%F REAoH, o] F 21
A HFEE AXFAR Yo7t JA A Fo} 300G Al 27.%F KA At AFT+
dre+AFT YA 8dR o 31.7%=Z Wolg o 15Y ol F 304 A7 W=rt oA
A B3t A FUEAT o] YA AFHE WA A4xFoaH 2o IEE F
23] JABHA X7 FEelA 22 A F oy BFEES A4X st AFRE TF A X
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of

% Ao2 BOHAT TF pyrethrum FEEL A9 Mol] 47 B F v B
AATHChen and Casida, 1969), & A &4 A& Bt A7 oA &= FF AU LA
Ae & 5 YU
E7Ee WA SX3 A (Fig. 3), BTE+AFT AT A 270l Huto]Zolle] Axr}
w43 Holx 79R AFHS AT sYUA UEE HY 46%E ALHFHOE Yolxo
B ol FHOE o|F U=t e A oY 30UAA 122%F B H AP Ho| A F
SHETEHAIST A AFEASIHETE AT 94 2719 4xvF 543 9
ol 15¢A = Huto] gl & HAsA FEaon 2YAdE vl R Ak 30 A el
T 42~4.6%E SETP)E Sl oy B A4S AR 30U7HA] HEA] Yots E A
o2 #AHHEAY. Azadirachtin® neemd BT7E9 F8 A H 0 2 A)(Schmutterer, 1988, 1990)
=50l tis) A A ane} A Y59 4 E ZA A7) H(Lowery and Isman, 1996),
ERsEls S40] vk Aoz deix QthLarson, 1990). 53] BTFE] @9l Eu
= Triatoma infestans °F%2| 719 A7} FH(Valladares 5, 1999)1 3t HW7E 4XZ <l
3 dFaI} A o AfA o] &4 Ao AdHY

O
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Seray plaat extracts )
i 1 N{MW@W}
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100.0 - " MWWMWMMWM

500 -

Pre-treat. 1D0AT 8DAT 1SDAT 22DAT 30 DAT

Observation period

*MA : Melia azedarach, CC : Chrysanthemum cinerariefolium, DAT : Days After Treatment

Fig. 3. Change of density of Tetranychus urticae at spray of Melia azedarach extract first.
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™, 2YAFEE 93.1%2 93.5%2 A9 FAB 38742 AEA Y WA 7be} 2ol 7t (K
CHFig. 5). wabA AAAS 18iste] Futo]l Sl WA A dle BTESE ¢4 423 o
F 15 A2 AFFol APES 13 o Axshs el niE st 228 dE
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Fig. 4. Protection value of spray of Chrysanthemum and Melia extracts first against
Tetranychus urticae.
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Fig. 5. Protection value of two and three times spray of Chrysanthemum and Melia
extracts against Tefranychus urticae.
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Fig. 62 AF53 7L 13 24X - 52 A=Al o3 Huto]3-ojst Aol
Sofo] d=wstE Yehd Flolth AFFE X Fo AL PAEtE Aol el

WEE A 8% gl AEE fASAOY, Folgole) WEr} Frkeke 8L ol Fol
A5E F23 AARA Zohn ol Solel WEsk F/SAT AR B Y

& AR E HAHe TS A B4R Yol 84 74 FEE JAANAFILY o] F
Huto)gof o] W=rt F7b Al vi2 ek Zsto] o] F WA AT} DolH. AlT=
o] pyrethrin A8 A2 IA A FE7F FoFX L (Muturi et al., 1969; Parlevliet,
1970), AHufjAlell Ze]& X2l 3t (Salardini et al, 1994) EellA F=7} FolABE FujollA
Auf FAE 2N olBd AE nisttH 27] 4FHol & AT Awirt b
AoE BRAT ETEd 4X MY & BT 27|HE Hubo]gofe] dxrt HolAHA
A olgf ol FA o] D7} BojA 88U o] FHE &= o o]de] wao] Tt <l T
AL NAFE 2-33], A3 & 2-38] 24X A9 BF 2L AFS JEAKFig. 7, 8).
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A Onetime natural C: Onetime natural
3500 enemiesrefease after 3500 1 enemiesrelease after Melia
3000  Chrysenthemumspray 3000 { SPrAY
2508 - 2500 -

2000 - 2000 -
1500 l !//é 1500 1
1000 = & S 1000
500 \\‘\J 500 - ‘K

- : . . - . e

Pre-treat. 1DAT 80T 15DAT 22047 Pre-treat. 10AT SOAT 15047 220AT
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O: Osnetime natural

4908 - . 400.0
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3590 enemiesrelease befare 3580 Metliaspray
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300.0 3000
2508 2500
2000 2090

1500 - l 1500 - l

199.0 1520
50 50.0
. . ; . . . R . N S— W—

Pre-treat 1DAT BDAT 150aT 2I0AT Pre-freat. I0AT BOAT 15047 22DAT

* DAT : Days After Treatment

Fig. 6. Changes of 7. ruticae and P. persimilis on one time application of plant extracts
and natural enemies
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1500 1500 l
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. & 38
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2000
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R + o © - ) - \ . "
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* DAT : Days After Treatment

Fig. 7. Changes of 7. ruticae and P. persimilis on two time application of plant extracts
and natural enemies.
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Fig. 8. Changes of 7. ruticae and P. persimilis on three time application of plant extracts
and natural enemies.
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120.0 & Survivorship [ Density of T, urticae 120.0 ® Survivorship 3 Density of T. urticae
100.0 100.0

80.0 - 800 ¢
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40.0 40.0

200 - 20.0

1DAT 8DAT 1 1DAT BDAT 1DAT 8DAT 1DAT 8DAT
Chrysanthemum Melia Chrysanthemum Melia
A : Natural enemies release before spray of ptant extracts 8 : Natural enemies reiease after spray of piant extracts

Fig. 9. Survivorship of P. persimilis and density of 7. ruticae and on before and after
spray of plant extracts

o] AlAFEY HAX A -Fo HFH YELL HUAFig 9), AZZFL HPHelyd T 2%
BUA AR M2 o] & U S U F Utk BTFEL F2E AYA A o 1A RE
EEC] 20% ©l3t2 T3] BoIA T AXF YA 19A YEE0] 100%E FA
Halent IF sl A WEHA ke 8UA YA R AL LRFS

751515} Zi*4‘371 xHﬁHoﬂH éa}om&oﬁ 6600 1,500t & 15 A 0.2 83] WHALSH

= o] g MAT F71E AN A 2313 39 2490 milbemecting 15 742 33
AZ2 Hubol ol AEE HAZ §AAY 4 JomEo] 5, 2008b), B AlF oA H
Z719 Hupol gl Wxg FA3 WolmAnw 0|39 M WAL ol o F7)1Aule]
Hepo ol 3 Bee F83] 71 € ACE W ol AFRE Hol AFIL
AH A 83t Hutol A& LA E AFT Axo BAGO] o= w} HAlst =
FAN HTES AZA s DTS AX o)F WY Aol Lol E WAlstof HH
A Aoz ey

V. H L+

714 22 3 AE A AFTH 7S 28 A @ S4F A A
gro] 3o FAAAE Fhsty) P8l RN ANEY e e 2ot :

Aejolggolol e AF=3t PrEe] Huge Bgoy, P NZ Ul dishA
= Stk AETe deolgSolol g FAFHE o}F Wgoy ATEL HAa 1Y
AEE Aok Aol kATt 7144 dAe) 9382 7Y tHRE 40% W2 o}
Eh Mol ofzhe] B FAh F&FHe] YA s wEA BTE 4X o]Fd 3}
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of of g},

A2 WA Axste] Huto|LojE wAEy] 9 TANA 23] EE 33 IR 4
g A, AFZ+ATEAY Y AFT+AFTETEL 15 NFH o2 sy 15UA
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