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O Alat AlFo F2 A2

Quantity

Mortality

Sex-ratio

Fecundity

TE T4 2! H|F(%) NEEFEX] H7Hd
Quantity % 20 100 IOBC 7]&"
A4 Mortality % 20 < 5%
Rk Sex-ratio % 20 > 45 % females
Fecundity N 20 > Teggs/female/72hours
Quantity % 20 100
7]_;\3 A Emergence % 20 =45 % [OBC 7]2
Rk Sex-ratio % 20 > 45 % females
Fecundity N 20 > 60 mummies/female
ﬁz}f oFz| v & 7} Z 20 > 60 % =47)1&7]1%
Y JOBC(2002) “Quality Control Guidelines for natural enemies’2| Macrolophus caliginosus 71%& &1

= the number of live adults and nymphs as specified on the label; weekly test

Place Packages in the freezer for at least one hour. Count the insects.

<=5 % of the number of live adults / nymphs as specified on the label; weekly test

Count the dead insects left in the Packages after live insects have been
allowed to move to another container.

= 45 % females; n=100; seasonal test

Take a sample of 500 insects found in the quantity test and determine sex-ratio.

= 7 eggs/female/72 hours; n=30; annual test

Collect 30 females 7-10 days after their final moult from the mass rearing. Place
them individually on a tobacco leaf disc (5 cm diameter) with a midrib in the middle,
placed upside down on a 4mm layer of agar (1%). The container has to be ventilated
with at least 2 cm between agar and the lid. Feed them Ephestia kuehniella eggs ad
libitum. Remove the insects after 72 hours and examine leafdiscs for predator eggs

under a stereo microscope. Eggs will be embedded in leaf midrib and veins.

? TOBC(2002) ‘Quality Control Guidelines for natural enemies’2| Aphidius colemani 7|%& Z1

*  Quantity = the number of live adults that should emerge from the Package
* Emergence = 45 % (n=500); A weekly or batch-wise test
e Sex-ratio = 45 % females; n=150; a seasonal test
* Fecundity = 60 mummies/female in the first day when tested on Aphis gossypii, n=30, an annual test.
> 35 mummies/female in the first day when tested on Myzus persicae,
Ve sd AT E] (HAS 28 AAe Ve v FAY o] AEEH 60%
ol dolAY A=H A A A R EH 60% ]
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— < tIy3 sUE >

- ARIASSUS o] A e e AHgYE ¥sE A SAE ATEE PEO| Tt
& AoRE AFEHI A, 2010, 5ENETH THEH A, 2018)

FAFSAUE AIFHE: (‘10) 3.6 U — (°20) 6.6 ¥

I &= SH: (‘09) 12.1 kgha — (°12) 9.7 kefha — (‘19) 8.0 kg/ha

of
12
>

e sitE 200 IHAZFAAYZ (Codex) 7|0 E=EE a(of ofsh MEiZASS
°|0[3t= ‘Bio' E& 'Eco' ¢ et sz YN M MYS 2SR, BHS ALEAM
MERRH=XI0f CHal AH[Atel & HE[E SFAZE & Us GEE WS

= O{BAH oM etmst Hetd sH4E0| El=70 2= AH[Xtel 20 it SSXtel CHEY

— < 2T M¥® >

- MA 2F AT (07) 112 9 - (20) 38% Y 3.58 57D

% HMETF: (17) 50002 Y — (22) 84002 A (1.6¥] Z7h)
% BI2OIH 2F: (07) 112 9 — (20) 332 9 39 7D

- 3l 2F A1 (1) 1,6802] ¥ — (15) 3,039 ¥ — (20) 53639 9 - (27) 12 ¥

¥ HMEIF: ((10) 18259 D — (‘12) 5239 ¥ — (‘14) 5899 Y —(‘16) 4884 ¥

Z*]: Markets and markets, 2020; &4 EF5 2016; 2017
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Mol HEEE %o WOoE £3F A% ke AM 2 AN FRE O %
AT AHoE 2% AR A4H A 240l vFR UHU(sAFHAER, 2016)
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¥ HZPLAE S (2], "lnk) 90%, FHut), 299 80%, (3+) 1%

¥ AAAREHA: ((10) 2,500 ha — (‘12) 630 ha — (‘14) 398 ha — (‘16) 425 ha
¥ TWHZA TR (10) 18259 ¥ — ((12) 523 4 — (‘14) 589 U — (“16) 488 ¥

(

O Ez HF9 Hg FUE 9 7| NE - $2XEH, =5d7ied, dHAAA
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No. of Imported beneficial insects Type of imported products [%) Mo, of Imported products quantity [thousand)
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TAEE ) &lel ol & 10%
A BHA717] o+ 10%
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HlE= WFo] FEEE FooF & 20%
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What is IPM?

Integrated Pest Management i a science-based approach that
combines a vanety of techmigues By studying their lile cycles
and how peits interact with the environmaent, IPM professionals
can manage pests with the mast current methads fo impove

management, lower costs, and reduce risks to people and the
Enwin Tt }
IPM tools include:
& Alber susmoundings = Prosasntion of pesd
* Add benelicial insects/ problem developrng
organisms = Desrupd inseci

= Cirow plants thal mesist pests behaviors
® Dhsnupl developmend of pesl @ Use paslicices

IDENTIFY/
MONITOR

Dreterming the causal agent and &
abundance [contact your locs
extergion agent for help)

E EVALUATE

The resulls ram monionng will halp
to answer the questons: Is the pest
caming damage? Do we need 1o
aCt? Ax ped rumben Incrace
toward the economic thveshold
further reatments may be necessary

id)¥
iy
o

9 1-2-2. HHlo]

PREVENT

Sorme pesl problems can be prevented by Lsing
resistard plants, planting earfy, rotating crops,
LSING Damiers aganst cimbing pesis. sandation,
and sealing cracks in buildings

st E33 IPM o

ACTION

IPW uses multiple tools to
reduce Dests below an
econamically damaging evel

& canehul selecton of preventive
and curative treatments wil
meduce rellance on By One
lactic and increase [ikelihood

ol sutesss

MONITOR

Continug bo mandor the past
population. ¥ it remains low or
decraases, luriher trealments
mary not be necessany, bl @it
mcreates and sxceads he
action thheshecld, another IFM
focd should be Lted.

ME = (ESA, 2018)
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van Lenteren (2003):= "Quality Control and Production of Biological Control Agents:

Theory and Testing Proceduress o4 22 FAA] o st 7|F& A4
A A E A WA 7] F-TOBC) ol 4] 2H7FE Pesticide Side Effect Databases= 9 3 4]
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IOBC®l| 4] [Internet Book of Biological Controls HHkeko] x A o] Galo) A S
A7 D Abel] o] 271744 bkt ATES FH Sl AlAl(van Lenteren, 2012a)
IOBC Working Group 'Pesticides and Beneficial Organisms'l 4] = TIOBC-WPRS
o Witeto] AEAoRAl A9 Uy B AIE AA(1974~2017)

Handbook of Insect Rearing (Singh and Moore, 1985), Principles and Procedures for
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Rearing High Quality Insects (Schneider, 2009), Mass Production of Beneficial

Organisms (Morales-Ramos et al., 2014) and Insect Diets (Cohen, 2015)°ﬂ A EZ9)
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7F 29E 24 AA
van Lenteren (2012b)%] X 3lof &SI, 15~207 ©]/Fe] ygtolA 71 ol AEEHI =
49159 AR Y TS FALEAFIE 20%=2 M BaL, Y=, 7Rl dsolF
BRIt 74 15%2 11 FJE w23 v W L F3E Auj Ao BstE dFRE
A A ol 2o wet xpolE Holy, EntE, 115, @] 5o thEF] ddztE AujA
AMe A=/t AR F Ao =7 YeEbdti(©] &, 2019). ol & A= did
qFToE JAEFO FANEUFE, 38 dHo=2 FYvriUTE G FY 2 =AAE Adst
Aot APYATE B3l HHH HEAEE AL BE(EE S5 Portulaca sp(Ev &
2)8 WE 1 e WY £F AW Lo AAD FA H8sel 47 T AR
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AXE 49 B 2257 9] IWEC] ZAFH oY, FErtUzYE S Hus 3 F
Lo3vigl 2 AEAQ Aze A & Utk I 9 RE AT dF UEEs 99 0.01~1.45
nte g ge UEE fAE don, Friuitdy el 2edAE 99 2 0.06~1.037F
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2184, 2009). ol A HE&E 200:12 HFTS AT s Holdl 7FHFHIARAE
o] dxvt AAAORE FTVIFAE B 7|FAE F3lddo] Arle T HeldH AE BT
ARG F2lo] o] FA A Eth HF v&E WG E digt FHriyzgEe JAES 1
g 2-1-12¢8} 2o, HF v& 5004 7P =A FAFJTHES = 4,14, F = 7.72, P = 0.0042).
AE HlE 10178 Hol Hl&o] HoldR 7[AELE o] HolAes A4S 99T + NS
), HoldQl MRE A& FAe 718 Ao kA Az 93 WAV} 1B E
S EdHo=E vu 4% Ay Holdid HAH o v&L 100:12 AASHATH

Control value

51 10:1

Proportion of aphids and Aphidius colemani
28 2-1-10. AW Ey ey gde] F= ued 4947}

2ol XY & 7|4 T2y
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Parasitism rate
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Proportion of ap]:l.ids andAphfdius colemani
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=AY HF vEE HAVEE FQA A, 10:13 50:1904
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0.5425). 7] Adel Aol mel ZEHrUAOE S 100:12 FHE=AAE 50:12 7 A g
sta, ZFE et JAB N Z=HAE FA FFsk A 37 AT BAVLE vl
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ool =& WAVE AT & JAHI™ 2-1-15)df = 2,6, F = 10.5, P = 0.011). =3+ &3+
Ao ZdrilgE 7 Eol SHEviUXIgE &= Ao ZAERG 17589 =4 U
i, 5 31 S Al &5 AUAERE AT F AATHH 2-1-16). F AgFE F
grilxgde] 7Y ES Hd FA zZAole dou, TAAH Fox= UATHA = 14, F =
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hA =¥ dS 77ks #RlEhr] #I8tke], AMS 8-71(310050, SPL Life Science Co., Ltd.,
Pocheon, Republic of Korea, 5 x 1.5 cm)ol] ZH ol Zx-HAx] <& sy HFS & 15T, 20T,
25C 9 30CE AAE dFwlolHol Fa, AFol 2 w7iA ud LS E gt oF

Z LS GA = Pu A 5ol A (Dimis-ME, SIWON, Korea) 23702 FE3H oW, &2l3 2y
7t 55 H3tr] fste] AAN FATHAE 2-2-3). 259 F5E&0] BAE YERd Y
YL HaATHE AMEsle] Fildon, X0 mE oS WSTAE FE L5 o
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7h A AF A =387 44

S¢S UYNL S Hol2 FFstHA] FHdEdAA] =¥ B8 7|HE #Qlsk A 5
B7EA A{ehe 2%} YolAfE vy 7|7to] sy AL FASHTHE 2-2-1). v T
ZrHUAQE o = 20~30Co|H, Zx=HA)

7b by, gl S vAY HY IS s

o A AFLEE 28-31T, A9 WA £x& 30~35C g Bud v o HF Fd HF

o] AMS/HAF 25 FR1e F8T Aow FAHTH(Alauzet et al., 1994; Zhou and Zhu, 2006).
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Developmental period (days)

Stage
30°C 25°C 20°C 15°C

Egg 25+ 04 52 + 04 8.8 + 0.8 143 + 0.6
1¥instar 22 + 0.1 22+ 03 39 + 0.4 8.5+ 05
2"instar 14 + 0.2 23 + 0.2 3.1 + 08 8.0 + 0.6
3"instar 1.5+ 02 24 + 0.1 25 + 06 9.6 + 1.0
4™Minstar 1.9 £ 02 29 + 02 3.5 + 0.8 9.8 + 0.2
5™instar 3.0 £ 0.1 46 £ 05 59 £ 0.7 176 £ 1.5
Total egg-adult 12.5 + 0.2 19.6 + 0.6 27.7 £ 2.1 67.8 £ 0.7

3222 FuloE=dA ESEAE 2E0k B8 HAARH A TSI E

Stage Regression equation® 1 Lower developmental threshold (7:°C)
Egg Y= 0.0214X-0.287 0.89 13.41
1* nymph Y= 0.0242X-0.2232 0.90 9.22
2" nymph Y= 0.0376X-0.4469 0.97 11.89
3" nymph Y= 0.0341X-0.37 0.91 10.85
4™ nymph Y= 0.0266X-0.2846 0.97 10.70
5" nymph Y= 0.0175X-0.2006 0.98 11.46
Egg to adult Y= 0.0052X-0.0569 0.98 10.94

“ X and Y indicate temperature (C) and developmental rate (day”'). An equation of the egg stage
was calculated with data of 15, 20, 25 and 30TC.



a3 2-2-7. AA £7]o] HEHAUNE U]

U REHNES TAHA AA
7144 HAA e HEAER HEle 7| ZHFE A
(%7 2-2-8), 24X7F & BE AT W= 2=
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30
O Square dish without ventilation hole

B Round dish without ventilation hole
B Eound dish with ventilation hole

b

Number of aphid

a a a G
Millssl | =S
24 42

Hours after treatment

a9 228 71 A HEAE A8 8719 /F 7IE I6E dE e

N OSquare dish without ventilation hole
- B Round dish without ventilation hole
' mEo ish with ventilation hole
..E_' Eound dish with til hol
b
- a
= 15 |
g
'z b

0

24
Hours after treatment
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Root length (cm)

OPlanting @ Scattering M Scattering + soil cover

HH
JI]

H

A

7 days

19 2-2-12. Portulaca

Tth 18th 26th
Days after treatment
2-2-11. Portulaca sp. A18] 2 717Hd Biks &l
after treatment 18 days after treatment

e ——

sp. A12] 71ZHE BLE](P: planting, S: scattering, S+: scattering+soil cover)
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S e WYEMA FRT 1359 DUFE E4EAT o] T AAAA FRI)] BE, A
Ftolni et MEY HFE 3FS Adste] B AFS JYSAH(LH 2-3-1).

714878 A REANERQ Bl WA E 4E, ZFstold, ZIsto](9]) + WMEE FE,
FastolHotl) + MEY FE, FE + iifﬂrOlﬂiQ} FHstol¥] + BT 67] AT
Aottt }F8 97 A Edold Z wiAE FYsta, & 73 309 K FAE u%*o}‘}i
CHLE 2-3-2). B3 o7 A EFo]E 25 + 1T, 60~75%, 16L:8DE AAHE APMo] Fu
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I3 3}o|H I3 stolH(otel) Z 3 o] o] (%)

a9 232, 7|1 HA REAE iR Y ms

3. 9+43}

714 Aol REAER] Helo wjAE wolg2 FFTto|H 100%eF 3ol H 100%]
HEE H71gE A FE AL 47] A Foll A 73~80%2] =2 Lol&S BATHIE 2-3-4-A,
a9 2-3-5)(df = 5,17; F = 3.33; P = 0.00408). &o} 7|7t FFslo|Hol| Hl85E H71s A
TE AT 5/ AgFolA 3do] AQFHJHIH 2-3-4-B)df = 5,17, F = 170.73; P <
0.0001). o} & A3 AE Ao 2Z3 4o F4
slolME EAT ATl HE &= AgFet FARE AFS st Ae S0 F AT
SYA =Z: df = 5,17; F = 3553; P < 0.0001; 84A =Z: df = 517, F = 6434, P <
0.00015; 59& =A: df = 517; F = 33.05; P < 0.0001; 8L<& =% df = 5,17; F = 10.01; P =
0.0006). ol & 11YAY A7 2H2 FES IFIstoHE 111E EF/S AT 4
E a5 A9 92 mmet FAE 9 mme] W 2E S ST F AN H(AH 2-3-7-A)df =
517; F = 52.52; P < 0.0001), 22 WEY HEE FE&3 A TE AT 47) A& FolA
19.7~21.1 em9] AT F4& AT & JAANTE 2-3-7-B)(df = 5,17; F = 8.45; P = 0.0013).
AA AT ¥l #8L FEAA 7 A A FAdeH, O 9o AHEFdAE vl
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100 ¢
_ ah ﬂ.bc G
9 ab
E be c
2
E 00+
ol
=
S
7}
= 0
Soil Cocofiber C.f (up)tsail Cf (down)+ Soidl+Cf  C.f+Fertillzer
(CL) mat gsoil mat
Treatment

b

a 3 a 3 l
Soil  Cocofiber C.f (up)+soil C£ (down)+ Soil+Cf Cf+Fertillzer

(C£) mat soil mat
Treatment

Ln

Period of germination
[FR ]

[

9 2-3-4. A48 1l dolg(A)H ol 7|XHB)

5 3}olH(C.f)
19 2-3-5 (A%)

CL(EH+HEY FE



CfeFI+MEE HE A E+CE Cf+Hl &
a9 2-3-5. AEatd ®El dol B

(A) 16

Plant width (mm)

(B) 24

Plant length (cm)
o

- —— 501l

—— Coco fiber (C{ +fertillzer
— & Soul+C 1

—=—C f{up)
—e— C f{down)

Days after treatment

a9 236 AT} JbE mele] 2T 2%®)° W
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Soil Cocofiber C.f (up)tsoil Cf (down)+ Sod+Cf Cf+Ferdtillzer
(C.L) mat soil mat
Treatment
B) 3 .
=y
S
% 13
k:
¥
0

Cocofiber Cf (up)+soil C£ (down) + Soil+Cf C.f+Fertillzer
(C£) mat zoil mat

Treatment
a9 2-3-7. ol = 1194, A7+ X9 2ZA)H =%(B) ¥l

19 2-3-8 (A%)



A E+3 FA 3o 8] FFSlo|B+H B

18 238 dlo} B UA HjAE Hgo] My Hlg wm

A AHe] HEAEQ EUE iR A A¥AHTE 2:39), Wob F A A 2%

A7 & Zol7F gl k(™ 2-3-10-A)(1¥: df = 3,11; F = 0.06; P = 0.98; 3¥: df = 3,11; F
2.59; P = 0.13; 5¥: df = 3,11; F = 478; P = 0.03; 8Y: df = 3,11; F = 0.40; P = 0.76; 10¥: df

= 3,115 F = 329; P = 0.08), 242 59 ol FRE A7 o] & BATHLY 2:3-10-B).

rlo

F I sto|H+H| &

19 239, AP BUE Bg wg

HE9 FFso|HE 12 33 xTAA A AA AAPor Loz HE mEF
AHE AP T} vlE AYTAHAL: df = 3,11; F = 0.6; P = 0.63; 3Y: df = 3,11; F = 0.3; P =

0.79; 5¥9: df = 3,11; F = 4.7; P = 0.04; 8¥4: df = 3,11; F = 5.7, P = 0.02; 10¥: df = 3,11; F =



4 P = 004). AZTE 2 S4L dEAM 7P FAP oI 2-3-10-0), ZESFo|H o

EE EEE 20 APTANAE F5@ 4L AAL 5 AT o =
3,11; F = 12.19; P = 0.0024; 3Y: df = 3,11; F = 29.44; P = 0.0001; 5%: df = 3,11; F = 17.02;
P =0.0008; 8%: df = 3,11; F = 25.63; P = 0.0002; 109: df = 3,11; F = 47.77; P < 0.0001).

——"Soil
—8— Spil + Coco fiber (C.£)

,..\
2
-]

i O f + fertillzer

=& - Cf + spil mat

Plant width {(mm)

Days after treatment

g

12 r

Plant length (cm)

Days after treatment

A
9]
L

Root length (cm)
[t

Days after treatment

a9 2-3-10. AElFE EYEY] 2FA), 2B B2(C) do] A3t



7HA & 1594, BE A TY 2FL fA HAOoW (1™ 2-3-11-A)df = 3,11; F

= 3.29; P = 0.0793), 242 FES IZAso|HE 7T A FolA 7 A YErRTHE
2-3-11-B)df = 3,11; F = 422; P = 0.0459). X 27¥ g @4§ JE4AN 713 Sdglon
(3.7cm), o2 FIAslo|Hol| wHY FES ARt FEE EFS 271 M FollA 2.7~2.8 cn
2 44 ZAHFHJATHLY 2-3-11-C)(df = 3,11; F = 28.28; P < 0.0001). A7) AdA7AZ Z3gts)
e w, JEo ZIstolHE &3 A &3 wiAE 2vtE-Pack A& WiAIE Addete Zlo] np
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Soil Soil+Coco fiber Cf + ferillzer Cf. (down) + =zo1l
(C1) mat
Treatment
(B)
16
a
ab

Plant length (cm)

0
Soil Seil+Coco fiber C.f + fertillzer C £ (down) + soil
(C.1) mat
Treatment

© 4

T

1 b

%, b

E L

B c

; ]
Soil Soil+Coco fiber Cf + fertillzer C1 (down) +
(C.f) soil mat
Treatment

% 2-3-11. 71 3 1594, AE7E sUEY 25A), 23B)H B2 (C) 4ol vl
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H fFA2EE FRISAT -10C WsaollA 1Y, 5Y9, 10¢Y, 208 304 S B & ~¥
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=3, WejAZ5E 0, 5 10, 159 20 cn EoX XA HolH EAE AXst] FujA et
AZFe] AYE FAXEE FlstAath Al A FHFN1AQA 2vtE-Packe] FEA2®S ME
atarzk sHAI30CT )2 AT, -5C)9] 37/ FeE A5 AAstAh &4 F 25 ¥
Ao B AS AAstuA Friet T WAl Aret 27 Ao E LERIE &
A3tA T WA SAB0T) A WulAl= -10TolA 59 B WEAIA ZFol s
okl ZF st Wi 30CE AAE AFulol ol 4847 FF B & 12413 H A
FALEE 4AE39 Y. SA(0C, -5C)ds WrAlE WsshA &3 8T, 15T} 25T=E
H diHlolE e Aarel 72 29 Tk By T AEFlon, Ao Hha YR 255 ¢
AeA A st] 22~ ol olojZe 1434 24, 3, £ w2 ojFo] HdR&
Agstant. ZF Ao 2xExAEE Agd WuAE U, 20 B e =
g ol flolE] A AXFPTHLYE 2-4-2). R =7 0T -5CTE AAHA clFu|olH
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) TE 17.06CS AZo 2 §% AIZF Aol oiet w
2 52 2571 Asste A4S 81T 7 JUTKE = 3, 11, F = 1524, P = 0.0011). 212
A fFEEHe AA AF T dFe WE 25wst] gt §7] Wil o] #3 X
Aol d¥o] oAl EEE AT F Ayt AFY FHE #LsHA FAs] A F
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F & 2AIZE B9 BE A FolA 737~13.09C 2 HlnZ e %7t FAH ATk = 4,14,
F =142, P = 0297). 1224413t 595 7.96~14.07CE A 73 H<=3 252 HAHA
(df = 4,14, F = 134, P = 0.322). 243t o] Fol= BE A FolA %7} 45 Th24~364
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o= dodnh

_124_
O
H” !

SHAI(30C) Aoz AAR AfHlolg AN Wi FA2E S4 23, YvjAdls stuE, 9
A& AF 77kolel RS WS cmolW) 2442 F<F B 12CE

S AL & AAHTH
2-4-6). FA(0C) A& E AAT AFHolE oA HFE FALE SH A, 8~15Col 2¢ E
A3 YujA 270 E A L3S 27) AT 2447 B9 6.13~104CTE FAL = AU H

2-4-7). Gt olstZ "X = FA(S5C) A&z AAHZ AFHolEHAA YR A =
A Ad} 15Tl 2¢ 23ASE YolA| 2719k dojHE& &3 A FolA 24X FF HT 7.8
3CE AT & AAJATHE 2-4-8).
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H3&. HEEEAS A0E-Pack?| HES3 7=

A, MHHEAS ADIE-Pack' 9] M5EHII ASAMH

2UhEPack BENA AHA Y BH AT ﬂ@ﬂ% E md2A A7) % 39

& flo] FdAFl Hg3sted, F A2 T LA Aol A WA AHA e Las
Auge fdaeel=d A= GARDen. A o1‘—‘%(2016~2018)E sl Al ik A
Z o] o= HA ol& 7Hed IPMO] A Z& Push-Pull RS Hx2 Ao, dgd
T AT GUbAA R TPl A - DAY AAE S8 fA TAAAC e 5T A

2 oWt B AFoas APATE EEFH ZF HAFHE REANE 7R AFFE =
ARl AnlE-Packe HF
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2UEE-Packe ©] 83 ROAAFPS T APE F2E 3FHAAY Z71= 15m L x 5Sm W,
l6m L x 5m W, 18m L x 5m W ©°|%ls) SRIAFAIL(TE 3-1-1A, B), 43 AncdF A19)E
T=SATHIE 3-1-10). &4 AEE ¢t 3719 AdTE UFolA oz BEsie
o, A7t 2T 4 3929 FE 2 AZ T AR FHY AT SEEAYL
Z FAY. A &34E 7937 A repeated-measure ANOVAZE A 2] th 279 %
I HAY W ZolE FA - A4 s




7} £2utE-Pack®] 39 & HER T Y=IA AT 20193 F9)

AFshetn AH W AFE shefollAl 2utE-Pack™ A EFHE vtk Ao
F3= With-Without A JHAE ol &stalor, sz ©Wx Watel HF A Hst =AS
T BAEFAE vastAh 20199 6€ 249 ] FAES AFTE 18~208 S FFI}H oM,
ZE AN@TeE F Y HER o] oA YT Z2FEE-Pack™S A3ty Al 20199 7€ 5,
7,9, 11l a5 3 HA 4dEE Aol AT 20199 7€ 1290l 2vFE-Pack™E A
A SFATHLE 3-1-2). o] W] 2vlE-Pack™& 37[A| 2] WAZME(HBIEF Portulaca oleracea
L., 28] Hordeum vulgare L., S5 Zea mays L)%} 27FA1] A& o2 G4 = Y T Nesidiocoris
tenuis (Reuter), Aphidius gifuensis Ashmead]. ©] %+ 2~7¢ FAS=Z 2019d 7€ 13, 15, 17,
19, 21, 24, 289 % 84 1, 8, 15, 22, 29 35 HHe] WEE FoJA ZAEAT AIF
T 10~367°] FeolA 3~5709] & A4 SASE ZA H 7|55

a8 3-1-22. 20193 e 3§

Y. 2utE-Packd] A HWx WFH HF A=A EHAF (20199 2Y))
sty AU APE FHE2UolA AutE-pack™ AT EAHE wlwsHth Azl
3= With-Without AJEAE ol &stglom, sl 2= WHatel HA Al Hst =AS
B3 YAEHRE vwstATh 201999 109 79 ©7|(Fragaria ananassa Duch, A%) FH2E AlY
182075 AAsoH, 24 AgFode F /o] MER o]Folx Atk ZntE-Pack™
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AZHE(H B 55 Portulaca oleracea L., B8] Hordeum vulgare L)} 27149 Ao 2 FAF

o

4
oft

A THOrius laevigatus (Fieber), Aphidius colemani Viereck]. ©]%ol& 2~7¢ 7HA S =2 2019d 10€
18, 20, 22, 24, 26, 28, 11€ 1, 5, 9, 13, 17, 25, 12¢€ 2, 9% &5 HFe U=E BV
AN ARSI T ABTE 10~125F2] B7]oA 3~9709] A& TRANA FAom A B 7]
=33t



i . .
19 3-1-3. 20191 7] 2o A AUFE Pack™e A X EE B

ofx

ot 2ulE-Packd FF 9 HE HEH AT U=EJA EAHAF (2020 7))

AFzietn AW AFE 2ol ZutE-Pack™ HE &HE HlwsATh AP
3= With-Without A FAEAE o] &3t o, siFY Ex W3lel HA A+ w3t =4S
B3 WAEAE HlnEATh 20199 10¥€ 79 A2 @7 (Fragaria ananassa Duch, “33F)ol
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3. 94745

7} ZntE-Pack®] HA Y Wx HFEH 35 L=YA EHAFT (20193 F9))

ol A AAE Hrtol A e & 5YF = 12.07; df = 1, 4; P = 0.026), 94 (F = 7.74; df =
1, 4, P = 0.049), 12Y(F = 7.40; df = 1, 4; P = 0.053), 16¥(F = 25.00; df = 1, 4; P = 0.008)
Zpe FAEE el A=rF 2Tl HlE] FASATHIH 3-1-5). A-SNF(Tetranychus spp.)=
gl & 5YF = 60.50; df = 1, 4; P = 0.002), 7L(F = 51.20; df = 1, 4; P = 0.002), 9Y(F =
7.32; df = 1, 4; P = 0.053), and 12¥Y(F = 18.00; df = 1, 4; P = 0.013)xell 34 D=7} 2+
2890 AYEFRS 4 Ag & 16l THF = 16.00; df = 1, 4; P = 0.016) 2|3 I =
i a7 A} SHAITE JFFol /b A ulo]-g-of(TSSM, Two spotted spider mite, Tetranychus
urticae)®] V=T WE2T FY3F Zpol7} WHEA eIttt

A& Nesidiocoris tenuis= 8] F 1Y9(F = 15.72; df = 1, 4; P = 0.017), 3Y(F = 246.86; df
=1, 4, P < 0.001), 5Y(F = 8.84; df = 1, 4; P = 0.041), 7Y (F = 7.81; df = 1, 4; P = 0.049), 9
YU(F = 16.00; df = 1, 4; P = 0.016), 48L(F = 25.00; df = 1, 4; P = 0.008)°] o=+ H3| =
Al GeRGTH LY 3-1-6). 71 H Q) dphidius gifuensisS A8 3 19ATHF = 18.75; df = 1, 4; P
= 0.012) T vl =& HUEE 7|ESSAY. HAQ  Nesidiocoris tenuis7t 7]
Aphidius gifuensis©ll V3] ¥l 7|35 Qb FAE AR, Nesidiocoris tenuis®| &3l H g A
o7 Holx= e 4o A Hd SAE MY F TAF = 3325 df = 1, 4, P = 0.004), 9L (F
= 19.39; df = 1, 4; P = 0.011), 41¥(F = 9.39; df = 1, 4; P = 0.037)%}oll =A YeEl (18
3-1-7, 3-1-8).
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1 7] EZ HHEF, By, SFTE EFstal HHOZ = Nesidiocoris tenuisSy Aphidius
gifuensis Fejo| Al ARG AR BluR dF WA a7 St 538 SR, -2l

=1 +

F A EFAA Fo3 2=dA BHE S & UAT ORE, 718 ER Aphidius gifuensis B
o ZAA AR Nesidiocoris tenuis®ll &3 WEAA 371 ¢ FW ASE HolH, o] 7
= ZdolA dHZF ¥le} ZTh(Gavkare and Sharma, 2016, Bouagga et al., 2018).
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Orius spp. (0. laevigatus, O. insidiosus, O. mafusculus, O. aldibipennis) (Hemiptera:
Anthocoridae)

Test conditions Temperature; 22-25°C
RH: T0+5%
Light regime: 16L:8D

Quality control criteria

Quantity The number of live adults/nymphs as specified on the
container. Species name(s) to be indicated on the label. A
weekly test.

Sex-ratio = 45% females; n=100 (picked at random; to distinguish
between male and female, see figure); a seasonal test

Fecundity = 30 eggs/female/ 14 days; =30 pairs; an annual test

Description of testing methods

Counting method After a short period (ca. 20 min.) at 8°C, the material in the container 1s
sieved to separate vermiculite, buckwheat husk and insects; thereafter all
the individuals can be counted using an aspirator.

Fecundity Take about 100 Oriws adults from a bottle ready for shipment or from a
rearing cage with adults which emerged less than 24 hours ago. Maintain
these individuals for 2-3 days in a cage feeding them with Ephestia
kuelniella eggs and supplyving a French bean pod. Then determine their
sex under stereomicroscope (see figure). Subsequently, put a pair of
predators in a ventilated transparent container of ca. 75 ml (34 cm of
diameter), which contains a piece of French bean pod. The bean pod has
to be cut between two seeds, to prevent egg-laying on the inside of the
bean pod. Provide new E. kuefiniella eggs ad libitum.

Every 2-3 days the bean pod is substituted with a fresh one; eggs are
counted and new prey is added.

The total number of eggs 15 calculated for a 14 days oviposition period,
Exclude data from females which have died accidentally or zot lost
during the test period.

:

Figure: Abdomen of Orits. Males have a curled, swollen abdomen (A},
females have an elongated ovipositor (B).

Coordinators: S Vermeulen & M. Mosii

a3 3-2-3. o ZdAF FZE HIOBC, 2002)



Macrolophus caliginosus Wagner (Hemiptera: Miridae)

Test conditions Temperature: 22°C+2°C
RH: 75+10%
Light regime: 16L:8D

Quality control criteria

Quantity = the number of live adults and nymphs as
specified on the label; weekly test

Mortality <= 5 % of the number of live adults and
nymphs as specified on the label; weekly
test

Sex-ratio =435 % females: n=100; seasonal test

Fecundity = 7 eggs/female/72 hours; n=30; annual test

Description of testing methods

Quantity Place packages in the freezer for at least one hour. Count the insects.

Mortality Count the dead insects left in the packages after live insects have been
allowed to move to another container.

Sex-ratio Take a sample of 500 insects found i the quantity test and determine sex-
ratio.

Fecundity Collect 30 females 7-10 days after therr final moult from the mass

rearing. Place them individually on a tobacco leaf disc (5 cm diameter)
with a midrib in the middle, placed upside down on a 4mm layver of agar
(1%). The container has to be ventilated with at least 2 cm between agar
and the lid. Feed them Ephestia kuehniella eggs ad libitum. Remove the
msects after 72 hours and examine leafdiscs for predator eggs under a
stereo microscope. Eggs will be embedded in leaf midrib and veins.

The average number of eggs laid should be = 7 eggs/female/72 hours

Coordinator: J. Klapwijk and K. Jans

2% 324, FYAAF EQT PHIOBC, 2002)

dutHo g 2T 4 Fo VM FEEVF w2 FMAE AL 3lon, eoRs A
Az FYPe & FFAch(Aphalo et al, 2012). FHNE A3 f LA

A wrl Hells 45 25 AFA LED@0sm) fele] & Hou, wn & g AT
A LEDET= AidS ¥ daste Agdoz g dkes HAts HiE Jth(Ogino et
al. 2015). %3, Uchara et al. (2019)2 670 LED < (UV 365mm, A4 405mm, %4

A 525mm, A 590mm, FH-A 660nm)ell the thEAE APl A4 LED (4051m)7t 7}
Fole} 2 dFe 8 HAHJ Sl AE =HA (Nesidiocoris tenuis)E < H FAL F A=

Ao BuF v Ytk ool B ATAE /1YY AA FAUADES £44 AH
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