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ABSTRACT: Since 1995, researches on natural enemies have been conducted extensively in Korea. Research papers on natural enemies
published in the Korean Journal of Applied Entomology from 1990 to 2020 were 130, which is 8.4% of all published papers during the
same period. In 1990s, most research papers study the searching and biological characteristics of natural enemies, whereas the
proportion of research papers related to the field application using the developed natural enemies has been increasing since 2010s. A total
of 37 excellent natural enemies have been developed including 24 indigenous and 13 introduced natural enemies. In addition, 28 kinds
of booklets and/or manuals were developed for field application of natural enemies. Although successes in research and development
have been achieved since that period, more researches on search for and/or introduction of excellent natural enemy suitable for the
Korean cultivation environment, mass production technology that can reduce cost, and quality control program in producing and
distributing natural enemy remain to be pursued in the future. Furthermore, there is a need to develop the technology that can be used
in compatible way with natural enemies and other crop protection agents including synthetic insecticides.
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Table 1. The number of papers published in Korean Journal of Applied Entomology (KJAE) from 1990 to 2020

Total no. of papers

No. of papers related to

R & D fields related to natural ~ No. of published papers

Y
car published in KIAE natural enemy (%) enemy (%)
Search for natural enemy 12(29.3)
Biological characteristics 14(34.1)
1990 ~ 1999 434 41(9.4) .
Production technology 5(12.2)
Application technology 10(24.4)
Search for natural enemy 5(9.4)
Biological characteristics 18(34.0)
2000 ~ 2009 521 53(10.2) .
Production technology 6(11.3)
Application technology 24(45.3)
Search for natural enemy 2(5.6)
Biological characteristics 15(41.7)
2010 ~ 2020 595 36(6.1) .
Production technology 5(13.9)
Application technology 14(38.9)
Total 1,550 130(8.4)

Table 2. The number of papers published in Korean Journal of Applied Entomology classified by research fields and objects

Number of published papers (%) Total
R & D fields — - : - o

Predators Parasitoids Fungi  Bacteria Viruses Nematodes (%)
Search for natural enemy 2(4.5) 6(14.0) 550.00  1(333)  5(38.5) 0(0.0) 19(14.6)
Biological characteristics ~ 20(45.5) 1841.9)  2(200)  1(333)  3(23.1) 3(17.6) 47(36.2)
Production technology 8(18.2) 49.3) 000.0)  0(0.0) 1(7.7) 3(17.6) 16(12.3)
Application technology 1431.8) 1534.9)  3(30.0)  1(333)  4(30.8) 11(64.7)  48((36.9)

Total 44 43 10 3 13 17 130
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Bro| L3 HY|(Chilocorus rubidus)2}t S8 2| (Harmonia axy-
ridis), 7N 8|(Brachyponera chinensis), WH(Vespula crabro
SAavofasciata), TFEF-H 3 = A (Spedanolestes impressicollis)
9 AX R = AR (Velinos nodipes) 5 A& 02 7| &= &£
oz BEstort w8k Kim and Choi (2000)= S-3jof| 4] 23
off &S 2 Oligota kashmirica benefica, 1 Yo FrrH
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sfo]2]gofE o83t ZiFs e A=A YA(Kim et al.,
2009), =7 Au) B7] oA FHH7FAS-oRE o]-8-3F A2 et
2] A=A WAI(Kim et al., 2016), A2 u] =3lof| A A7} A4
4keh Bgjol 2] 3ol 5 o]- &3k T | =2 WA|(Jung et al,
2019), A E7]of| A ‘natural enemy in first 7|52 2831
Hro]g-off ®A EKHam et al., 2019), T|gofx He]x]Z o]
B3 Aol 2]-3olf F4ik 5% A-HCho et al., 2020) 5 3£A14
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199015 20204714 71484 H219] haie), BB S
(18), A AB4H4)- o]-8(15) 7]l T3F At 2= 2F43H 9
of =3Itk Yeo etal. (1990)2 B5-72] & 71485 &
ZAA(Anagrus incarnatus Haliday) 2] ez EAIS 2k
AE B 75PHA] Sahad and Hirashima (1984)7} 2113k
incarnatus 2} 543 £ A-S F15}% L) Lim et al. (2007)2
dekrdr-AdRy & 7|22l Trissolcus nigripedius 2] A S %]
BEE ZAI00, TR YA HH o2 &
| Ao Husigle}. gt o) 2] F7(Kim, 1993)
0 S AT A 40 Pl o] 7] el
" A7} 425(Choi et al., 2015)2 B113} 1} 9lck.

71878 AR S FARE s 7R v, At B 78S
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oF5-o) ST A Akt A
= 2 WA o] 7|22 = 2 25t
At} F 2 0] SFLE 2 ARt 93t WA= FoF
(Park et al., 1999), S}gf=r1hd-9] 714878 22|91 Hefupriol
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of| ot A= H(Trichogramma evanescens)I} T. ostrinia2]
7128 EA(Jung et al., 2005), Z32|ZH(Diglyphus isaea)2]
A2 54 B A% 27(Kim et al., 2007), Skl 714
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etal,, 2008), h414:9) 8 o] mE A M) S S Lee
et al, 2009), BEHEFE A AC]PEE A 7159} Lo
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talis©) 7] A8-(Choi et al., 2014), HFFEH o] 7] 2] LA
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AR 7150 ¥8to] Li (1992)+= 5=l 4] polyethylene o] Lt
polypropylene .2 Q1% U-& W= Trichogramma spp., 2
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Dibrachys cavus, B8] LHiro| 12| H(Habrobracon hebetor),
Bracon greeni 52 A-8% 02 ARSSH ANE RS &
7128291 Trichogramma sp. Nabis 101 2] - @53} ¢t7] A
% 712 7i(Kim et al,, 2009)8}1=H], 10°CoflA] 55 &<t
F2l, v, 5, W 714 S52l0] 2 A3 glo] fAETk W
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cHl LA ] 714 Y AL vl A= G AR 2| Ae
A7g717k0] Ao 7| o A Aket¢-okeo] {4axs)
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Table 3. Current status of the natural enemy developed in Korea (1999 ~ 2020)

Origin sources

Scientific name Function Target insects Commercialized year (@ itietorsed)
Amblyseius womersleyi pr mites 1999 domestic
exotic
P il imili . 5 )
hytoseiulus persimilis pr mites 003 (24 JAN 2003)
Aphidius ervi pd aphids 2003 domestic
domestic
Aphi hidi hi 2 -
[phidoletes aphidimyza pr aphids 003 (3 JUN 2003)
Muscidifurax raptor pd flies 2003 - domestic
Steinernema carpocapsae epn moths 2003 - domestic
h .
Heterorhabditis bacteriophora epn mu;izom 2003 - domestic
- . . exotic
Aphidius colemani pd aphids 2003 (4 MAR 2003) -
. . exotic
Encarsia formosa pd whiteflies 2003 (4 MAR 2003) -
. . leaf domestic
Diglyphus isaea pd miners 2003 - (11 APR 2003)
. leaf exotic
Dacnusa sibirica pd miners 2003 (11 APR 2003) -
exotic
A j ] hri 2 -
mblyseius cucumeris pr thrips 003 (3 JUN 2003)
Trichogramm evanescens pd moths 2004 - domestic
domestic
. L hri 2004 )
Orius strigicollis pr thrips 00 (12 JUN 2005)
Harmonia axyridis pr aphids 2005 - domestic
exotic
. . h v 2 -
Orius laevigatus pr thrips 006 (31 AUG 2005)
exotic
E j hitefli 2 -
retmocerus eremicus pd whiteflies 006 (26 DEC 2005)
Aphidius gifuensis pd aphids 2007 - domestic
Stethorus punctillum pr mites 2007 - domestic
Atheta coriaria pr mu;t;:;om 2007 - domestic
Hypoaspis aculeifer pr thrips 2007 © Oegfl),tlzco 06) -
Amblyseius swirskii pr whiteflies 2007 © Oegst;co 06) -
. exotic
Eretmocerus mundus pd whiteflies 2007 (16 OCT 2007) -
Trichogramma ostriniae pd moths 2008 - domestic
Nesidiocoris tenuis pr whiteflies 2008 - domestic
Amblyseius californicus pr mites 2008 - G Odgrél_i,s;lgo 9)
Aphelinus asychis pd aphids 2008 - domestic
Chrysopa pallens pr aphids 2008 - domestic
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Table 3. Continued

Origin sources

Scientific name Function Target insects Commercialized year (@ itietorsed)
Chrysopa carnea pr aphids 2008 - domestic
Micromus angulatus pr aphids 2009 - domestic
h .
Hypoaspis miles pr mus ‘room 2010 exotic -
flies
scale exotic
jeri 201 -
Cryptolaemus montrouzieri pr insects 010 (3 DEC 2009)
. ti
Aphidius matricariae pd aphids 2010 (19 I\ZZOYICZ 010) -
Amblyseius barkeri pr thrips non- commercialized - domestic
Geocoris pallidipennis pr whiteflies non- commercialized - domestic
Aphelinus varipes pd aphids non- commercialized - domestic
Meteorus pulchricornis pd moths non- commercialized - domestic
33 ialized
Total 37 species commerciaiized, 13 24

4 non-commercialized

* Note. This data were adapted from the report on measures to revitalize the natural enemy industry in Korea (National Institute of

Agricultural Sciences, 2018).
** pr: predator, pd: parasitoid, epn: entomopathonic nematode
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Table 4. Area cultivated using natural enemy and its market size in Korea

Year 1998 2000

2004 2006 2008 2010 2012 2014 2016

Cultivation area using natural enemy (ha) 3 77

Natural enemy market size (million, KRW) - -

396 1,066 2,114 2,500 630.2 3982 425
- 9,490 14,600 18,250 5,230 5,890 4,880

* Note. This data were adapted from the report on measures to revitalize the natural enemy industry in Korea (National Institute of

Agricultural Sciences, 2018).
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Table 5. Difficulties in research and development of natural enemy

R & D fields

Difficulties in research and development of natural enemy

- Lack of natural enemy suitable for the Korean cultivation environment

Search for natural enemy

- Lack of technology to breed excellent natural enemy

- Increased incidence of invasive insects

- High cost in the producing and purchasing natural enemy

Production technology

- Difficulty in the quality control of natural enemy

- Difficulty in timely supply of natural enemy

- Lack of technology to use natural enemy suitable for each region

Application technology

- Lack of technology for harmonious use with natural enemy and other crop protection agents

- Lack of ecological approach to use natural enemy

* Note. This data were adapted from the R & D planning report for revitalizing the natural enemy agriculture (Lee et al., 2020).
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