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Occurrence of Tomato Russet Mites, Aculops lycopersici Massee
(Acari: Eriophyidae) in a Greenhouse and Selection of an

Eco-friendly Organic Insecticide
Yong-Seok Choi*, In-Su Whang and Shin-Hyuk Jo

Bioenvironmental Division, Chungcheongnam-do Agricultural Research & Extension Services, Yesan 32418, Republic of Korea

ABSTRACT: The first occurrence of the tomato russet mite, Aculops lycopersici Massee was in mid-late April, and the maximum
occurrence was in mid-late June in 2013 and 2014. However, in 2015, the density of tomato russet mites increased in July. This pattern
is thought to be attributed to temperature fluctuations, in which, low temperatures at night promoted their reproduction and long periods
of high temperatures during the day promoted their dispersion. Comparison of the use of 11 Eco-friendly organic insecticides (EOIs)
showed that, the mortality rates after application of 0.6% matrin(EOIMa) and 10% clove oil (EOICo) were 92.1% and 95.1%, respectively,
when administered at 500-fold diluted concentrations. At 1,000-fold and 2,000-fold diluted concentrations, the mortality rates of EOIMa
were 90.4% and 88.2%, respectively. In a field test, the mortality rates of EOIMa at the 1,000-fold diluted concentration and of EOICo
at the 500-fold diluted concentration were 91.5% and 93.9%, respectively. In conclusion, theses two EOIs are sufficient to replace
pesticides, and EOIMa seems to be particularly useful as a prophylactic given that it induced a mortality rate of 88.2% at a 2,000-fold
diluted concentration.

Key words: Tomato, Russet mite, Occurrence aspect, Eco-friendly control

X & ke AN ERLE AR Yol EvfE xS BRI 49 Foled H22 AE] Altele] 69 Feked Al B S el
sEA R oZE7] 0] Bhe A9 W2 ¥o] ZUFeH| HIL FI]20] & A9l ko] ElelA] ALl THoE A|&A 0 2 Frteke Ao
2 ZAEA 715 9AA 1150 i3 EnpE=-So)o] 2354 AUl A}, EOIMa (Matrin 0.6%), EOICo (Clove oil 10%)7} 500
oA 242} 92.1%8} 95.1% = 90% o] /e] A& 72 X ot} £38] EOIMa 1,0008] o413 90.4%2 90%, EOIMa 2,0008] o 4] = 88.2%<]
Eo A2EHE Bt TAAA X% EOIMa 1,0008] ¢} EOICo 50081 242t 91.5%9} 93.9%2] A& 32 Ho] T of] BT 5ok o
A3}l 283193 EOIMa2] A% 2,0008] ol 4 = 22 F 77} 90%0] 717458 7] W&o ok 4= 71538 2o 2 3= gich

AM0: vk, 8ol YW, F71EAAA

EulEE Qo 520 T Eriophyidae)2 Fujo] HaE 3 sjEoz v|2Eglon AR A A Rusli Ut

B.So) =74 15%0] Ha1E Bl QthKim, 1989; Naet al., 1998;
Lee et al., 1999). 0] £2 193749 &329] Masseeo] 2]3}o] &
ZE AL 1940 1] Be|LLjolofl A Hx g EntES] F9

*Corresponding author: yschoi92@korea.kr

Received July 4 2016; Revised August 10 2016
Accepted August 24 2016

(Massee, 1937; Keifer, 1940; Jeppson et al., 1975; Baradaran-
Anaraki and Daneshvar, 1992; Berlinger et al., 1988; Perring
and Farrar, 1986). 23.9] A< 1986 0] & BFAE ¢ o™
(Nemoto, 1991), Abou-Awad (1979)= Eu}E-2-0|7} o]%]
E Aol A 3l Harskyltk

EnhEt gl 1995W AR 7|49 Hol A& 1

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




3131937 200218 Kim et al. (2002)9]] 2]3f o] 2] ), AJEl,
HIA| 71 A 2] =] QI ch(Park et al., 1997; Park and Park, 1997; Kim
etal, 2002). F9 F-of, f4, e B, AE A, 2
SAY frElAY Erke, vgol A A 1A(Kim et al,
2002), SHAI S 20109 Fof A|m=o] EntEfuicA] A
I =4k 74, Zholar et op 2t o4t 54 9] =ukE AfuA|
ol Al tAEEl o m, =2 e AR oA 2 TS E AL
9]t Choi et al., 2012). EuFE = Sof= Zo]7} 135 um& u]
a3t sl om SokbEo] of 9] 27 oS doll7]
HA| gFoH, JAIE A S vl olv| WAl D=t e
3t £F o2 Z715t A7) EltKChoi et al., 2012). wehA]
Picanco et al. (1997)-2 ofj o] %] &2 BEnlE =30 9] 27|
WAE 1A= o] sisol AHdS 7= Enke &5 71
= =57 = sholnh

27149 ofgfF whizo] A EvES Aulst= 7t

A EnfE ol WALZ 9Jstol WA BRIk ALg3H
T A7 17 ok 714 02 BpslopAlE AMgRo.2A A7
S

o]ar BpehA Q) ’A| Hh= oAl 'Aof AF-sar Ak
1213t WA sletefA| o] AN Selal ARlES=
7HZ)E )lo] HH, Ao B keSS PRl
A et EJE BulEols EntEE-SolE AIE = e AR
SpstefA7E 550 A 7] el weRthREAlel Higt
SR 2 E o] Qe AJHiol T

20153 k= o] 7] $ol| oJste] 2o 52| W7l o] FEE
oF S A A1 HE Slo] i Aol i w o] Rert S8

4

(]

olN

I =] =
AR ErbE s ol o] MRS it vl wate] HAlS
itk T Uk A A AR S QL HE oA vESo
U2 5OPRE lsto] 7ol BOke shaska stster
AE AT 4 S 9715 A S Akt g shsick

X

]

% W
Ents=Solo] WA

EntEs-gof o WYY HIaE flste] 2013\ 37E 2015
W7H] 37 AV ErLE SA7 S e ' Skgleh =
AREAL 2013300z =AbA] FA dol YRR f-7 ) Al =,
201433} 2015 o= 2AMA S-S Frfjsto] =4k -2 o)
173273} 7holart o] 27137, ot sfebde] $1AI% 57
Hegdrled Bl 11243 Fod 571 2702
74,2015 9] 7-9-= 201433} 5 A7k =40 A 2ASHATH

EntES] A7 = B 4 10U A 15U Afo] il ==

278 Korean J. Appl. Entomol. 55(3): 277~283 (2016)

A7 1= T~159 744 0 2 38519t 2013d 1} 2014 A =
2] 799 27| 7HA] EnpEs-gol o] WiErF S57F3IE 2015
W 7V Adah Bl o] 7S vl sty Qs AAbr e =
HE] EnpEs-gofj o WY 2|4 7] eF A Azt AT o= A7)
Q1 6UHE] 7L 9] Ht7]2, ], HA7 ARE
o} 245}k

EntE=-goljo] RARPHS SQkEto] E]7] o= B4 Wi
o] Choi et al. (2012)0] =Y =ML AE|AS L-85l=
WS ARSI SAle) epE]E 2l CROWN1000)o]
Zarstel Habdo] Qs 918 AlEAlel 7HaA 23Tt w U
o] OHPLE(3M CG3480")0] ol A AFAN R &7 &
&0 (Leica EZ4") o} ol 4] 308) o] 4k2] wj&-2 22s}9)
o} BEulEE= 319 10 cm, %] 60 cm, A$] 100 cm 2 L5=0]
E-8of o WEE 2RI 2B AT vhe]2 F 718131k

S = SR

fr

o2 oY ot do w2

E0HE L Sof BALE 9J3) Erkro] 559 attop|
L AROE ol AT 4 AU A7 AARE Aty
CERE REE EEEES LY BREEEE s

silo] AJghE| 31 9l 552] 715 AR S ALgate] A

RIS

3}t Table 1).

AUEAS 918l 20129 S H = w=1bA] F2Hof| f1x]7h
7% Eohe AR A oA 2ol S el Erhegn
(HEFEIY ") S AlEsto] ARS3lc) A2 AE 2543C, AF
5= 40%, F7] 16L:8D L] ARSA! W] 2] 35%60%50 cm A
O Aol A ARSEFRATE 5o o] Absd 2.2 WISt | it
of AloJA] Wofl dFu]EARH20x35%5 em)& il &2 A
F15x30x5 em 9] 2=F-2] 5 F o] FYoll FIAIA71AL 1 9fe]
71X EREs ot Eo] e SePHes shlal &2 2-3Y 1t
Ao wAshAA RS FAsIGIh ErlEE AollA 15
emZ7HA] S HSHIL ANGH A2 E Al ASHITE BEVlE 2E A
o] A] el ¥il EnfE=-gofS gFot o dof Aol ¥
ol 4] Q=% Prefsh A F0 0] 92 Al

715 GQAA AS 9J31¢] insect breeding dish (50x15
mm, SPL 310050%)0]] AFZFEFAH(50%50 mm)L 231 254
2 385 24 3 A8 | em®] EnpE JrjAag
ok 5501 AL Gl ErbE 910] ARE Fet g
=1 9jel] HE 197 o F HED AL AATR
2] 21 9 2230 38 B0k Sole] Wrr}sou}

o

s
7 Ele AE LR oFAIE ARSI AR =l 1]

—qim}o
o i
Lo o df
> 2

=

s

v
)



Table 1. List of tested commercialized and self-manufactured eco-friendly organic insecticides (EOIs)

Material® Active ingredients Composition rate or manufacturing process
EOICo” Clove Oil 10%
EOIA® Azadirachtin 2%
EOIJA Jerusalem Artichoke extract Fresh weight 10 kg/ Alcohol 35%, 60 L
EOIG Garlic extract Fresh weight 8 kg/ Alcohol 35%, 60 L
EOIPK Pulsatilla Koreana extract Dry weight 3 kg/ Alcohol 35%, 60 L
EOIRP" Rosemary Oil +Peppermint Oil 10% + 2%
EOIM Maidenhair Tree extract Fresh weight 10 kg/ Alcohol 35%, 60 L
EOIP Pokeweed extract Fresh weight 7 kg/ Alcohol 35%, 60 L
EOIMa® Matrin 0.6%
EOIMi® Mineral Oil 80%
EOICb Castor bean Fresh weight 7 kg/ Alcohol 35%, 60 L

°EOlI, eco-friendly organic insecticide.
®Commercialized materials.
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Fig. 1. The densities of tomato russet mite occurring in an organic

tomato greenhouse at different heights of the tomato stem from
the soil surface in 2013.

Occurrence and Eco-friendly organic insecticide of tomato russet mite 279



)
o
|
102ANng

.
-]
7

60— §
20— g
20 .
60— §

T 207 I £

g .20- N

& 607 g

£ 20 £

E = 2 7

< 20~ TR

5 60 =

5

z

o

>
o
|
70aANng

20
-20-
60 E
207 o = S g
-207 T T T T T T

4/23 5114 6/2 6/20 T 721
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Fig. 3. The densities of tomato russet mite occurred in 6 tomato
greenhouses, 2015 (*P = 0.05).
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Fig. 4. Average, highest and lowest air temperatures in 2015, 2014 and the average across years. The solid lines represent the period in
which the temperature of 2015 was lower than the annual average, and the dotted lines represent the period in which the temperature of
2015 was lower than that of 2014.
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Table 2. Control effect of eco-friendly organic insecticides (EQls)
against tomato russet mite using the spraying method

Mortaltity at different concentrations (Mean+SD, %)

Material®
500%* 1,000% 2,000%
EOICo®  95.1£0.02>  40.3+19.0b ND
EOIA® 3.9+4.1ab ND* ND
EOUA 0.6 £1.3ab ND ND
EOIG  30.1 +30.5b ND ND
EOIPK 0Oc ND ND
EOIRP® 02+ 1.8¢c ND ND
EOIM 133 +6.8ab ND ND
EOIP 11.5+4.7ab ND ND
EOIMa® 92.1+2.7a 90.4+1.8a 88.2+73
EOIMi®  68.7+7.9a 69.3 + 8.4ab ND
EOICb  13.1+6.4ab ND ND

? x means dilution concentration of EOIs.
®Means within a column followed by the same letter are not
significantly different (P=0.05, Bonferroni’s test) (SAS 2004).
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Table 3. Control effect of eco-friendly organic insecticides (EOIs) selected agaist tomato russet mites in tomato greenhouse, 2015

Post density (Survival no. per 10 stickers)

EOIs Prior density % Control effect
(Concentration) (Survival no. per 10 stickers) 1 I 111 v \V4 e (Mean#sd)
(Mean#sd)
EOIMa 338.0 32 21 28 34 26 28.2+5.1b* 91.5+0.8
EOICo 324.4 12 21 24 19 20 19.2 +4.4b 93.9+0.8
Control 292.0 361 214 239 453 342 321.8+97.0a -

*Means within a column followed by the same letter are not significantly different (P=0.05, Bonferroni’s-test) (SAS 2004).
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