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Effectiveness of Companion Plant Input to Improve Natural Enemy
Utilization in Organic Tomato Production
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Abstract

This study determined the mechanisms of selection of companion plants that will increase natural enemies and compared
and analyzed the effect of suppression of pest density and changes in pest and natural enemy density and spatial distribution,
aiming to select suitable companion plants to control major pests that are problematic in organic tomato facility cultivation.
As a result of the companion plant selection, 13.5 days were identified in the area with daily flowers among five species of
flowering plants. In the experiment to determine the timing of natural enemies, the best results were found in the treatment
group introduced two weeks before the pest occurred. As a result of the actual package test, farmers could see that the
density of greenhouse pollen decreased significantly (100-500% for adults and 11-67% for larvae compared to no
treatment) in the treatment with companion plants. Based on the results of this study, we expect that ecological pest
management using companion plants that attract natural enemies will help to increase biodiversity through vegetation
management, secure the safe production of organic products and improve the sustainability of agriculture.

Key words : Organic tomato farming, Companion plants, Pest management

1.ME2 tabaci Gennadius), 271 #0|(Trialeurodes va-
porariorum)Z ¥ A JHChoi and Kim, 2004).
o] siF-2 715 HL7t Hom Al o S A%
L7} - Hret er|gke] mofE IAYAIZ |, FAf AR
AJo] ol A7} 9] HTtHChung and Son, 2001; Lee
et al., 2018). ool Al Ao A= SFAIA] o] <o
£ F mPge] o2 P5EHe-S 0|82t 71&(Jeon et
al., 2012; Stukenburg et al., 2015; Lee et al.,
2018), HEH-= o]-ge 24 W F9EA71=(Chung
et al., 2013), dE= FUst= EPXE S87=

EnE(Lycopersicon esculentum)= HIEH A, C
£ HIXESto] golFulat F2 JES ot Q= 7t
Z]#KSolanaceae) ll &5tz AodZ=o|th. 20134
EntE A7) HA-2 6,054 hao 2 HA| A|L2E
9] oF 7%ell @30t 2023 @AHE 5,400 ha&2 A
A A2E9] oF 6.5%E A5 THPark et al., 2012;
Lee et al., 2013; Jeong et al., 2017). EALE &2
Aok F 714 E54 e BUl7HEol(Bemisia

© The Korean Environmental Sciences Society. All rights reserved.
€0 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.

Received 7 December, 2023; Revised 21 December, 2023:
Accepted 26 December, 2023

*Corresponding author : Byungmo, Lee. National Institute of
Agricultural Science, RDA, Jeonju 54875, Korea

Phone : +82-63-238-2571

E-mail : leebm@korea.kr


https://crossmark.crossref.org/dialog/?doi=10.5322/JESI.2023.32.12.973&domain=http://journal.kenss.or.kr/&uri_scheme=http:&cm_version=v1.5

974

oft

w1

(Choi et al., 2014; Seo et al., 2020) &
< Fol HAETE =ol2 it
E5] EnEAH 57|17 F

7t A& EE R 5 AR Al &5t F2171%F
2 Qlaf Aol 2178-S -2 4 Qlrt. ol HF
SRt A=A Aol tiete 2 e x|y glom,
Ho] 2| &Moo g2 Y= 9 Z=AISH 4 O]l:._% LoF&
HtAE(banker plants)©] 37 €851 QltH(Frank,

2010; Huang et al., 2011; Shm et al., 2022). &
Z 0] 1:._1:1]-/\1 =2

1] _/_:|\_7<4 o

(RN [l

E2E BLolARE(Myzus persicae) =

o] AR vt AT (Aphidius coleman)S 7
717 FAXNA F= BE(Hordeum vulgare)7t Tk

(Jandricic et al., 2014; Shin et al., 2022). &84&
2 A TR, 4k, A5k, AuiarEe] 28 7HsA

of wat olgayrt it Choi et al., 2014
Pillai et al., 2014). S| 2] HZ<Q njEofjZg

M(Orius laevigatus)= FH 7]1&+o] §lo] A& A
glo] Z87Fs5H, sfigol S t= Yol ol

Hol ABES vy Higt 9 AL o252 9l
Aol JeHHam et al., 2012; Wong and Frank,

2013). E5F YA =AM (Nesidiocoris tenuis=
S Aee B Y Ao s 2470 B4
Ay, 2ntE)F 59 dH o= f-8oH &&57] & of

2|5k Hol o] gli= A% On]JJ' 2;_01] ol g = 4= 71
miZo] EEiddrde] dxyert Zasit
(Arzone et al., 1990; Calvo and Urbaneja, 2003;
Arno et al., 2006; Kim et al., 2012).

120 120 120

2.1. AFCHEA|

715 EUtE AVAEl oA 24w

A Slst A3 DA AE

& Saataet. 57kl A el &

ol tfate
A7) 8RNA 1199 BHAES

7heo], E=FFAE

=20234

)7

HoLE A HEek

AW (Nesidiocoris tenuis)s

—e— C.annuumwith fower
0+ C. annuum without flower
-+ Contol

—e— Fosculentumwith flower
‘o Fosoulentum without flower
- Contol

Survival rates (%)

Survival rates (%)
Survival rates (%)

0

—— L japonicus with lower
‘0= L japonicus wihout flower
- Control

Survival rates (%)

—o— C. roseus with lower
0+ C. rosous without fower
- Contol

0

0 2 4 6 8 10 12 14 16 0 2
Days After Treatment

46 8 10 12 14 16 18
Days After Treatment

0 2 4 6 8 10 12 14 16 18
Days After Treatment

[
Days After Treatment

20 5 X

SRANA F
S 85t MR L QiAo 9]x|st
ENE(Z 9 m x 2] 100 m)iﬂ"ﬂ

=40

=]

27

7<41|

Ll

22, Y Arg A S E M

E0lE §7] A A] 28
HAS Qe AHor FAEH o Y
A(Orius laevigatus)?t 7FFo1F

=Qlsto] 5
1 o

A e A3
u|GofEL-
A G E e
A7dotiet. u|EofE

94

2E:
o e
s

#71% Ente AR oA 24 852
101'7 1 Q5] Agkst A=A} Eu}@,%__

N 2]

Adult longevity (days)

1

o . mnow oA oo oo o~

vith flower  without flower ~ conrol
Treatment

IS

Adult longevity (days)
Adult longevity (days)

oS am o w oA oa e~
Adult longevity (days)

o N & o ®

T

il

Adult longevity (days)

N

with fower without fower  conirol with flower_ without flower ~ conrol

Treatment

A

Treatment

B

with flower  without flower  conlrol

Treatment

C

with flower without flower  control

Treatment

D

Survival rates (%)

—— 7. patula with flower

.\,
v

o T patula wthout flower

Days After Treatment

E

Fig. 1. Adult survival and mean survival of Orius /aevigatus as a function of companion plants.
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Fig. 2. Evaluation of pest density effect by companion plant input and inoculation timing.
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Fig. 3. Companion plants effect of fields test.
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