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AHHOTALUA

[IpencTaBiIeHbl PE3YJBTATHI UCCIEIOBAHUMN XUITHBIX
KJI0TOB-UTHUKOB (Hemiptera, Heteroptera, Pentato-
midae, Asopinae) B MOCKOBCKOU o6JiacTy Poccuiickoit
depepanmu. Beuiu uccienoBaHbl 0CO6EHHOCTH 6M0-
JIOTMU U CIIEKTP NMUTAHUS 5 BUJOB U3 7, BHIIBIEHHBIX
Ha TEPPUTOPUM CpefHel Poccun. B kauecTBe 3aMeHBI
WHTPOAYLIMPOBAHHBIX M3 CeBepHOU AMEPUKU DHTO-
MOo(daroB KOJIOPAJCKOT0 KapTO(ETbHOI0 KyKa XUIIl-
HBIX KJIOTIOB-IIUTHUKOB ITepuiiittoca Perillus bioculatus
u nogu3syca Podisus maculiventris mpeJioKeHbl aHaJIO-
TUYHbIE NIPEJCTABUTENIN MECTHOU (ayHBI — TPOUIIYC
Troilus luridus © TUKpPOMePYC ABY3yoUaThIl Picromerus
bidens. Tpousyc 1o 0cO6eHHOCTSAM GUOJIOTUYU OUYEHb
TIOXO0’K Ha TIOJIU3yca 1 BIIOJIHE MOXKET 3aMEHUTD STOTO
sHTOMO(Aara aMepUKaHCKOT0 TPOUCXOXKIEHUS B J1ab0o-
PaTOPHOU KyJIbTYPE U TIPU UCIT0JIb30BAHUY B KOHTPOJIE
JINCTOTPHI3YUINX BPENUTENEN B 3l UIIEHHOM I'DYHTE.
Tpowmsyc, Kak U MOAU3YC, 3MMYEeT Ha CTaJuU UMaro,
obsimraTHas Auarays3a y 3TUX KJIOTIOB OTCYTCTBYET,
TI03TOMY MX MOXXHO HETIPEPBIBHO KYJIbTUBUPOBATH,
HO CJIOKHO HAKATLJIMBATh B KOJIMYECTBAX, IOCTATOUHBIX
JLJIST MCTIONIb30BAHUS HA GOJIBINUX TJIOMASX B OTKPBI-
TOM TPYHTE, B YaCTHOCTH Ha KapTodeJie. [TukpoMepyc
JIBy3y0O4aThIll UMeeT 00IMraTHYI0 9MOPUOHAIbHYIO J1-
amayay, IJis BBIX0[la U3 KOTOPOU sfiiiaM sHTOModara
HeobxomuMa 06paboTKa HU3KMMY TeMIlepaTypamu. Ha
cTauu FHlla TMKPOMepPyca MOYKHO HaKaTlIMBaTh B JI0-
OBIX KOJIMYECTBAX, TPDAHCIIOPTUPOBATh U IIPUMEHSTH
JLJISI KOHTPOJISI BpeAuTeJel pacTeHUI B 3aIUIIEHHOM
Y OTKPBITOM I'PYHTE, B TOM YUCJIE C UCIIOJIb30BaAHU-
eM cpelicTB MexaHusanuu. B ®I'BY «BcepocCuiicKui
LIEHTP KapaHTUHA pacTeHuit» (PrbyY « BHUKVKP») co-
37aHa JJabopaTopHas KyJIbTypa MMKPOMepyca IBy3y6-
YaToro Cc U3MEeHEeHHbBIMHY, 110 CPaBHEHUIO C TPUPOIHOMN
TIOTTYJIS e, CBOMCTBAMU. [TMKPOMEPYC MOXKET ObITh
MCITOJTb30BaH KaK YHUBEPCAJbHBIN dHTOMO(ATr, a Tak-
JKe SBJISETCS aJbTePHATUBHBIM XO3SIUHOM [IJISI COTEP-
JKaHUSA ¥ HapaboTKky sHTOMOG(AaroB-auIeenoB Kiaoma
BpenHOU uepenaiiku Eurygaster integriceps ¥ pacTu-
TEJIbHOSITHBIX KJIOTTOB-ITUTHUKOB.
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ABSTRACT

The article presents the results of studying the pred-
atory bugs (Hemiptera, Heteroptera, Pentatomidae,
Asopinae) in Moscow Oblast of the Russian Federation.
The biological characters and nutritional spectrum of
5 of the 7 species detected in Central Russia were stud-
ied. Similar representatives of the local fauna Troilus
luridus and Picromerus bidens have been suggested as
a substitute for the introduced from North America
entomophages of the Colorado potato beetle predato-
ry bugs Perillus bioculatus and Podisus maculiventris. In
terms of biological characters, Troilus luridus is very
similar to Podisus maculiventris and can easily replace
this entomophage of American origin in laboratory
culture and when used to control leaf-eating pests in
protected ground. Both Troilus luridus and Podisus mac-
uliventris overwinter at the imago stage, these bugs do
not have an obligate diapause, so they can be contin-
uously cultivated, but it is difficult to accumulate in
quantities sufficient for use on large areas in open
ground, in particular, on potatoes. Picromerus bidens
has an obligate embryonic diapause, from which the
entomophage eggs require treatment with low tem-
peratures. At the egg stage, Picromerus bidens can be
accumulated in any quantities, transported and used
to control plant pests in protected and open ground,
including with the mechanization facilities. FGBU
“VNIIKR” created a laboratory culture of Picromerus
bidens with characters modified in comparison with
the natural population. Picromerus bidens can be used
as a universal entomophage, and is also an alternative
host for the maintenance and production of entomoph-
agous egg-eating bugs Eurygaster integriceps and her-
bivorous bugs.
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Knrwouesvle cnoea. Bromormyeckuil KOHTPOJb,
UHTPOAYKIIUS, MecTHas (ayHa, 6uopasHoobpasue,
KOJIOPAJCKUN KapTO(EeJbHBIH XXYK, XUIIHbIE KJIO-
MBI-IIATHUKU.

BBEJEHUE

MOJIOTMYECKas 3al1Ta PaCTEeHU 0Cy-
IIECTBJIIETCS PA3IUYHBIMY CIIOCO6aMU
(MeTomamm). TPaAUIIMOHHO BBIAEJISIIOT
VHTPOAYKIWI M aKKJIUMaTU3AL U0
MHO3EMHBIX areHTOB OMOJIOTMYECKO-
ro KOHTPOJISI B 30HAX, TJIe OHU OTCYT-
CTBOBAJIX, CE30HHYI KOJOHU3AIUIO
9HTOMO(MAroB BHYTPU apeaja C LeJibio
CUHXPOHHU3AILINY UX PAa3BUTUSI C Pa3BUTUEM BUIA-
MUIIEHU ¥ MacCoBOe MpuMeHeHUe (paccejieHre) Ha-
paboTaHHBIX 3HTOMOGAr0B U MaTOTeHOB M0 oYaraM
BpenuTesel, Tak Ha3bIBa€MbIi METO "KUBOI'0 MHCEK-
tunuzga (Ultepuimyc u gp., 2018). Cioga jxe o6aBIsSOT
y4eT eCTECTBEHHOTO KOHTPOJIS HEXKeJIaTeIbHBIX OpTra-
HU3MOB APYTUMHU OpraHusMamu 6e3 BMelIaTeIbCTBa
YeJIOBEKa, YTO B PAZE CIIyYyaeB IMO3BOJISIET CHEJIaTh
BBIBOJIbI 00 OTCYTCTBUU HEOOXOAUMOCTHU ITIPUMEHEHUS
JIOTIOJTHUTENbHBIX PETYJISATOPHBIX TIPUEMOB, a TaAKXKe
UCKYCCTBEHHOE CO3/IaHYE YCIOBUM, 6JIarOIPUSITCTBY-
OIIVX 9TOMY KOHTPOJIIO, HAIIPUMEP IT0CeB HEKTapo-
HocoB (van Lenteren, 2012).

MeTonm MHTPOAYKIIUY M aKKJIMMaTU3AILUU CO-
cTouT B c6ope ecTeCTBEHHBIX BParoB BUa-MUIlle-
HU (00BIYHO B palioHe IIPOUCXOXKIEHUS BPEIUTENI),
a 3aTeM WX pacceJieHUs B HOBBIX palioHaX, Kyza Bpe-
IUTeNb ObLI CIyYalHO 3aHeceH. Iefib aKKJINUMaTU-
3aIli¥ COCTOUT B TOM, UTOOBI IIOTOMCTBO €CTEeCTBEH-
HBIX BParoB CO3/1aJI0 TMOIYJISAIUY, KOTOPbIe GbLIY GbI
JIOCTATOYHBI JIJIs TTOIaBJIEHUS TIOIYIAIINN BpeguTe-
JIell B TeUeHWE MHOTHUX TTOCIEAYIOUUX JET. DTOT TUTT
6uoJsiornyeckoy 60pb6BI Uale BCETO MCIIOJIb3YeTCs
TIPOTUB MHTPOIYIIVPOBAHHBIX BPEIUTENEH, KOTOPBIE,
KakK IIPeJIoJaraeTcs, IOSIBUIKNCh B HOBOM MECTHOCTHU
6e3 CBOMX €CTECTBEHHBIX BPAroB. [I0CKOJIBKY 3TO GbLI
TIEPBBIH TUIT GUOJIOTUYECKOM 60PHOBI C BPEIUTEIIMH,
TTOJIYYMBIIU I IMUPOKOE PACIIPOCTPAHEHUE, ET'O TAKXKE
Ha3bIBAIOT «KJIACCUYECKUM» OMOJIOTUUYECKUM METOJIOM
3amuThl pacteHni (MxxeBckuii, 1990).

NuaTponykuusa B 1888 1. u3 Actpanuu B Kanu-
dopuuto AnbbeproM Kebelre KOKIIMHEIUAbI POJOJINY
Rodolia cardinalis (Mulsant) mj1st 60pb6bI C aBCTPAIUIA-
CKUM eJiobuaToM YepBelloM uilepueti Icerya purchasi
Mask., 3aBepIIMBIIASICS [TOPA3UTEIBHBIM YCIIEXOM, T10-
JIOXKMJIA HAvyaJio MPUMEHEHUI0 9TOTO METOIa BO MHO-
rux crpaHax. B 1931 r. pomoaus, a Tak)Xe mapasuT
KpOBsiHOU Tiiu Eriosoma lanigerum Hausm. adenunyc
Aphelinus mali Hald. 66111 MUHTPOAYITUPOBAHLI B AGXa-
3uto (Py6110B, 1948). B 6b1B1IEM CCCP 65B1JI0 OCYIIECT-
BJIEHO MHO’KECTBO IIPOTPAMM MHTPOAYKIIMY aT€HTOB
OG1OJIOrMYECKOT0 KOHTPOJIS, BeAyIlell opranusalyen
B 9TOM HaIllpaBJeHUU SABJAICI Bcecows3HbIl (11031-
Hee — Bcepoccutickuit) HYM kapaHTHHA pacTeHUN
(manee — BHUMKP). Bl MHTPOLYIIMPOBAHBI SHTOMO-
¢aru nuTpycoBo 6esnokpwliaku Dialeurodes citri Ash-
mead, aMmepuKaHCKOU 6esioit 6abouku Hyphantria cunea

Key words. Biological control, introduction, native
fauna, biodiversity, Colorado potato beetle, predatory
bugs.

INTRODUCTION

iological plant protection is carried out
in various ways (methods). Traditional-
ly, it is the introduction and adaptation of
foreign biological control agents in areas
where they were absent, seasonal coloni-
zation of entomophages within the range in order
to synchronize their development with the develop-
ment of the target species and the mass use (disper-
sal) of produced entomophages and pathogens in pest
outbreaks, the so-called “live insecticide” method
(Shternshis et al., 2018). Also, pest natural control by
other organisms without human intervention is con-
sidered, which in some cases allows to draw conclu-
sions about the absence of the need to use additional
regulatory techniques, as well as the artificial creation
of conditions favorable to this control, for example,
planting nectar-bearing plants (van Lenteren, 2012).

The introduction and adaptation method involves
collecting natural enemies of the target species (usual-
ly from the pest’s area of origin) and then introducing
them into new areas where the pest has been acciden-
tally introduced. The goal of adaptation is to ensure
that the progeny of the natural enemies will establish
populations that are sufficient to suppress pest popu-
lations for many years to come. This type of biological
control is most often used against introduced pests
that are assumed to have occurred in a new area with-
out their natural enemies. As it was the first type of bi-
ological pest control to be widely used, it is also called
the “classical” biological method of plant protection
(Izhevsky, 1990).

Rodolia cardinalis (Mulsant) introduced in 1888
from Australia to California by Albert Koebele to con-
trol Icerya purchasi Mask., which was a huge success,
marked the beginning of the application of this meth-
od in many countries. In 1931, Rodolia cardinalis and
Eriosoma lanigerum Hausm., Aphelinus mali Hald. were
introduced into Abkhazia (Rubtsov, 1948). In the for-
mer USSR, many programs for the introduction of bi-
ological control agents were carried out, the leading
organization in this area being the All-Union (later
All-Russian) Research Institute of Plant Quarantine
(hereinafter referred to as VNIIKR). There were intro-
duced the entomophages of Dialeurodes citri Ashmead,
Hyphantria cunea Drury, Leptinotarsa decemlineata (Say)
and other insects considered to be quarantine for the
USSR. There were also programs for the introduction
of phytophages of quarantine weeds into the USSR,
for example, Ambrosia artemisiifolia L. Many programs
were carried out jointly with international and foreign
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Drury, KoJIopaZicKoTo KapTogeIbHOTO )XyKa Leptinotar-
sa decemlineata (Say) v APyTUX KapaHTUHHBIX A1t CCCP
HaceKoMbIX. TaK)ke IPOBOAUINCH IPOTPaMMbl MHT-
ponyknuu B CCCP dhuToaroB KapaHTUHHBIX COPHBIX
pacTeHut, HaIIpUMep aMOpPO3UN TOJBIHHOJUCTHON
Ambrosia artemisiifolia L. MHOTYEe ITPOTPaMMBbI BBITIOJ-
HSJIMCh COBMECTHO C MEXIYHAPOJHBIMY U MHOCTPAH-
HBIMU OpTaHM3anusaIMu, mpex/e Bcero ¢ CABI (Centre
for Agriculture and Bioscience International) u opra-
HU3AMUSIMHU T10 6MOJ0TUUECKOMY KOHTPOJII0 m3 CIIIA,
Kanagp! u gpyrux crpat. OcyliecTBscsa ooMeH 61o-
JIOTMYECKMM MaTepPUaIoOM — B YaCTHOCTH, B 3T OpTra-
Hu3auuu 661U MTepemaHbl putodaru nepbeHHUKA
UBOJIUCTHOTO Lythrum salicaria L., Topuaka moJjsyde-
ro Acroptilon repens (Linnaeus) de Candolle, TbHIHKU
Linaria vulgaris Mill. OmHUM U3 TTOCJEIHUX ITPOEKTOB
UHTPOAYKIIUY, ocyliiecTBIeHHbIX BHUVIKP, 65611 c60p
B CeBepHoOI Kopee sitiieena osHIIUPTYCA Ooencyrtus ki-
vanae How., KOTOPBIY 3aTeM GBI Pa3MHOXKEH B Jlabopa-
TOPUU MHCTUTYTA U PACCEJIeH, — OH aKKJIMMaTU3UPO-
BaJICS B PsZie PETUOHOB Poccuu U IPYrUX PECITYOIMK
opiBIIero CCCP (1987-1994). B mecTax akKJIMMaTHU3a-
WY OSHIIUPTYC CTAJ OJAHUM U3 BAXKHEUIIUX SHTOMO-
(aroB Henmapuoro menkonpsazna Lymantria dispar (L.)
(Cepreesa, Jlonmonero, 2023). 9Ta mporpaMma craja
eIVHCTBEHHOU yCIIeIIHOM MHTPOAYKIIUel sHTOMOda-
ra jjecHoro Bpegutensd Ha Tepputoputo CCCP.

Ycmexu MporpaMM UHTPONYKIIUU TIPUBENU
K TOMY, YTO DTOT METOJ] CTaJI1 CUUTATh OCHOBHBIM
B 6MOJIOTHYECKOM KOHTPOJIE, OCTaJbHbBIM METOHLAM
yIeNsiy 3HaUUTeIbHO MeHblle BHuMaHus (Clausen,
1940; Huffaker, 1971). OmHaKo cCO BpeMeHeM CTau
BBISBJISITHCS M HENOCTATKU WHTPOAYKIIMU. Kpome
MHOTOYMCJIEHHBIX HEeyIay, KOTJa BUJ He aKKJIuMa-
TU3UPOBAJICSA U ITOTPAaYEeHHbBIE PECYPCHI HE OTIpaB/a-
JINCh, B PsAZie CIyyaeB MHTPOAYIIMPOBAHHbBIE areHThI
CTAaHOBUJIMCH XUIMHUKAMM WJIM CBepXMapasuTaMu
MECTHBIX SHTOMO(AroB, TakuM 06pazoM CyMMapHOe
BO37eliCTBYE Ha BUJI-MUIIIEHb YMEHbBINAIOCH, & HE YBe-
JINYUBAJIOCh. VIHOTIA TIpemojaraeMblil aHToModar
caM HaYMHAaJ BPEIUThb KYJIbTypaM, KOTOPbIE TOJIKEH
OBLI 3aIIMIIATH, KaK )KYK-KOPOBKA rapMoHus Harmo-
nia axyridis (Pallas) (Koch et al., 2006). B HacTosee
BPEMS K IpOTpaMMaM MHTPOIYKIIUY areHTOB 610JI0-
TUYECKOU 60PbOBI OTHOCATCS C GOJIBIION OCTOPOXKHO-
CTBIO ¥ M3-32 OCO3HAHUS HEOOXOIMMOCTHY COXPaHEeHUS
OoropasHoobpasys B HATUBHBIX 61oIeHo3axX (JlebemeBa
u 1p., 2004).

Kak m3BeCTHO, KOJOPaACKUi KapTodeabHbIN
XKyK Leptinotarsa decemlineata — NHBa3WOHHBIN B EB-
pasuu BUJ cCeBepoaMepUKaHCKOT0 ITPOUCXOKIEHUS.
TTomynaIiuio BUa BIIepBble 06HAPYXuJiu B EBpore
B 1877 r. (r. MionbxaiiM, 'epMaHus), HO OKOHYATEJIbHO
HaATypaJIn30BaJICS HA KOHTUHEHTE JKYK II0CJIe 3aB03a
B paiioH I. Bopgo (®panius) B 1918 r. [Tocje 5TOro BUT,
HavaJ pacceysiTbcs Mo EBPOIEeicCKOMY KOHTHUHEHTY,
a B 1949 r. nepsblie ouaru L. decemlineata 6b1iu o6Ha-
pyxenbl B 6b1BIIeM CCCP (JIbBoBCcKas 06JiacTh, YKpa-
nHa). Ha repputopuu PCOCP xxyK HayaJ pacrpocTpa-
HSATBCS CO BTOPOM mmoJioBUHBI 1960-x rT. C 1930-X IT.
B cTpaHax EBporsl, a 3aTeM 1 B CCCP cTasiu akTUBHO
U3y4aTh ECTECTBEHHBIX BPAroB KOJOPALCKOTO XyKa
Ha ero poLUHeE C LieJibio uX nHTponykuuu. B CIIA us-
BecTHO 6ojiee 290 BUIOB YJIIEHUCTOHOTUX — SHTOMO-
(aroB KOJIOPALCKOTO XKYKa, TOLaBJIsI0Iee 6OIbITNH-
CTBO KOTOPBIX ABJITIOTCS XUITHUKAMU, HO B CTPaHBbI

organizations, primarily with CABI (Centre for Agricul-
ture and Bioscience International) and biological con-
trol organizations from the United States, Canada and
other countries. Biological material was exchanged,
in particular, these organizations received the phy-
tophages of Lythrum salicaria L., Acroptilon repens (Lin-
naeus) de Candolle, Linaria vulgaris Mill. One of the last
introduction projects carried out by VNIIKR was collec-
tion of Ooencyrtus kuvanae How. in North Korea, which
was then propagated in the institute’s laboratory, reset-
tled and adapted in some regions of Russia and other
republics of the former USSR (1987-1994). In places
of adaptation, Qoencyrtus kuvanae became one of the
most important entomophages for Lymantria dispar (L.)
(Sergeeva, Dolmonego, 2023). This program became
the only successful introduction of an entomophagous
forest pest into the territory of the USSR.

The success of introduction programs led to this
method being considered as the main biological con-
trol method, while other methods were given much
less attention (Clausen, 1940; Huffaker, 1971). How-
ever, over time, the disadvantages of introduction also
began to be revealed. In addition to numerous failures,
when the species did not adapt and the resources
spent were not justified, in some cases the introduced
agents became predators or superparasites of local
entomophages, thus the overall impact on the target
species was reduced rather than increased. Sometimes
the supposed entomophage itself began to harm the
crops it was supposed to protect, like Harmonia axy-
ridis (Pallas) (Koch et al., 2006). At present, programs
for the introduction of biological control agents are
treated with great caution and due to the awareness of
the need to preserve biodiversity in native biocenoses
(Lebedeva et al., 2004).

It is generally accepted that Leptinotarsa decemli-
neata is an invasive species of North American origin
in Eurasia. The population of the species was first de-
tected in Europe in 1877 (Miilheim, Germany), but the
beetle finally naturalized on the continent after being
brought to the Bordeaux region (France) in 1918. After
that, the species began to spread across the European
continent, and in 1949, the first outbreaks of L. decem-
lineata were reported in the former USSR (Lviv Oblast,
Ukraine). The beetle began to spread on the territory
of the RSFSR in the second half of the 1960s. Since the
1930s, in European countries, and then in the USSR,
they began to actively study the natural enemies of the
Colorado potato beetle in its homeland with the aim of
introducing them. In the USA, there are more than 290
species of arthropods known to be entomophages of
the Colorado potato beetle, the vast majority of which
are predators, but only a few species of predators and
parasites have been attempted to be introduced into
European countries and the USSR. The most extensive
work has been done with predatory bugs (Pentatomi-
dae, Asopinae) — Perillus bioculatus Fabr. and Podisus
maculiventris Say.

The adaptation studies of the North American
predatory bug Perillus bioculatus began in France in the
1930s. In the USSR, work on introducing this predatory
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EBponel u B CCCP nbITajiuCh UHTPOLYLIMPOBATh TOJIb-
KO HECKOJIbKO BUJIOB XUIITHUKOB 1 TTapa3uToB. Haubo-
Jiee oGV PHBIE PAGOTHI OBLIY ITPOBEEHBI C XUILTHBIMU
kjgonaMu-muTHUKaMu (Pentatomidae, Asopinae) me-
punntocoMm Perillus bioculatus Fabr. v monusycom Podisus
maculiventris Say.

ViccinenoBaHUS 10 aKKJIMMAaTU3alUU CEBEPO-
aMepUKaHCKOTO XUIHOTO kjona Perillus bioculatus
HavaJuch Bo ®paniyu B 1930-e rr. B CCCP pa6oTsl
10 UHTPOAYKLIMHY ITOTO XUIIHOTO KJIOTIa KaK ITepCIiek-
TUBHOTO 3HTOMO(DAara KoJopaAcKoro KyKa IPOBOAU-
auch B 1960-1970 rT., HO OOUTHCSI €ro aKKJINMaTU-
3aIU¥ U/UJIY UCTI0JIb30BaTh CE30HHY0 KOJIOHU3AI[UI0
TOrza He ynasochk. B 2000-€e I'T. BBISCHUIIOCH, YTO I1e-
PWJLIIIOC aKKJIUMATU3UPOBAJICS B FOXKHBIX CTPaHAX:
MonpaBsuu, Ykpause, bonrapuu, I'peuiuu, Typuuu,
Cepbuu, HAUY ¥ HEKOTOPBIX peruoHax Poccuu —
KpacHomapckoM kpae, PocToBcKoii o6actu (Aracbe-
Ba u 1p., 2016). B KpacHOZapCcKOM Kpae MMepuJLIioc,
KpoMe KOJIOPaACKOTO XYyKa, MUTAETCSI UHTPOLYIIUPO-
BaHHBIMU TyZna u3 CeBepHOU AMePUKU IJsg 60PHOBI
¢ aM6po3uell TTOJBIHHOJNCTHON IMUMHKAMY U JKyKa-
Mu ambposueBoro Jucroena Calligrapha (Zygogramma)
suturalis (Fabricius) u ryceHuiaMu aM6pO3UEBOM COB-
ku Ponometia (Tarachidia) candefacta (Hibner).

Podisus maculiventris (cM. puc. 1) B CoBeTckuii Coro3
BIIepBbIe 6611 MHTPOAYLIMPOBaH u3 CIIA B 1974 1. co-
TpynHukaMu BHUUKP. TToBTOPHBIN 3aB0O3 MOIM3yCa
OBIJI OCYIIECTBJIEH COTPYAHUKAMU TOTO XK€ MHCTUTYTa
B 1979 r., 1IOoCJIe Uero B TeueHUe psaga JieT IIPOBOAU-
JIoch M3y4yeHUe 3Toro sHTomModara (3UCKUHI U AP.,
1989). MHOTOJIETHYE IIOIIBITKY JJOOUTHCSI aKKIUMaTH-
3aIUM ITOAIM3yca II0Ka He YAAJMCh HU B HAIlle CTPaHe,
HU 3a pybexxoM. Brija paspaboraHa MeTOAUKA CE30H-
HOM KOJIOHM3allUU MOoAM3yca IPOTUB KOJIOPAACKOT0
JKyKa Mpu 3auuTe 6akIakaH U paHHero Kaprodens
(MxeBckuii u Aap., 1984). [IpreM oCHOBaH Ha Macco-
BBIX BBIMTyCKaX JIUYWHOK Mmozu3syca (cM. puc. 2), Ko-
TOpbIe ABIAIOTCS 3(DPEKTUBHBIMY XUITHUKAMU STUT]

Puc. 2. NlvunHka nogusyca  Fig. 2. Podisus maculiventris larva

Podisus maculiventris
(cpoTo: O. T. Bonkos)

(photo by 0.G. Volkov)

]

Puc. 1. B3pocnbii knon-wutHuk  Fig. 1. Adult Podisus
nogusyc Podisus maculiventris maculiventris
(choTo: O. T. Bonkos) (photo by 0.G. Volkov)

bug as a promising entomophage of the Colorado pota-
to beetle was carried out in the 1960s and 1970s, but
it was not possible to achieve its adaptation and/or use
seasonal colonization. In the 2000s, it became clear
that Perillus bioculatus adapted in southern countries:
Moldova, Ukraine, Bulgaria, Greece, Turkey, Serbia,
India and some regions of Russia — Krasnodar Krai,
Rostov Oblast (Agasyeva et al., 2016). In Krasnodar
Krai, Perillus bioculatus, in addition to the Colorado po-
tato beetle, feeds on larvae and beetles of Calligrapha
(Zygogramma) suturalis (Fabricius) introduced there
from North America to control ragweed, and larvae of
Ponometia (Tarachidia) candefacta (Hiibner).

Podisus maculiventris (see Fig. 1) was first intro-
duced into the Soviet Union from the USA in 1974 by
specialists of the All-Russian Research Institute of
Crops and Plant Protection. Podisus maculiventris was
reintroduced by the same institute in 1979, after which
this entomophage was studied for several years (Zis-
kind et al., 1989). Many years of attempts to achieve
its adaptation have not yet been
successful either in our country
or abroad. A method for season-
al colonization of Podisus ma-
culiventris against the Colorado
potato beetle when protecting
eggplants and early potatoes
was developed (Izhevsky et al.,
1984). The method is based on
mass releases of Podisus macu-
liventris larvae (see Fig. 2), which
are effective predators of the
eggs and larvae of the Colorado
potato beetle. Podisus is bred
in a laboratory or insectarium
on various insects. In protect-
ed ground, Podisus maculiventris
can be used to control Ponome-
tia (Tarachidia) candefacta lar-
vae (see Fig. 3) and other Lepi-
doptera (Gumennaya, 2002),
especially if you have your own
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Puc. 3. Mopmu3yc noepaet ryceHnuy  Fig. 3. Podisus maculiventris eats Ponometia (Tarachidia) candefacta larva.

coBku (choTo: O. I. Bonkos.)

U JIMYMHOK KOJIOPAJICKOTO XXyKa. PasBeieHue IO U3Y-
ca MPOBOJIUTCS B YCJIOBUSX JIaGOPaTOPUY MU UHCEK-
Tapus Ha PA3JINYHBIX HACEKOMBIX. B 3aKPBITOM rpyHTE
nopusyca Podisus maculiventris MOXXHO IPUMEHSATD LIS
KOHTPOJISI TYCEHUIL, COBOK (CM. PUC. 3) ¥ APYTUX Yellye-
kpbuIbIX (I'ymMeHHas, 2002), 0coO6eHHO MPU HATUYUYN
cobcTBeHHOM GuosabopaTopuu. B Temnuiax caMKu
oM3yca OTKJIaIbIBAIOT HA JIUCThS PacTeHUM Au1ia,
13 KOTOPBIX BBIXOAAT IMYUHKY (CM. pUC. 4).

MO’XHO OTMETHUTH, UTO CaMa IIOCTAHOBKA 3aja-
4y — 00HAPY>KUTb MUHO3EMHBIY areHT 6M0JIOTUYECKOTO
KOHTPOJIS, KOTOPBIN MIPU €T0 UHTPOLYKIIMU U aKKJIH-
MaTu3anuu 6yIeT CII0CO0eH 0Ka3bIBAaTh MHOTOJIETHEE
TIOJIaBJISIOII€E BO3IENCTBYE Ha BPEAUTENS TIPOMall-
HOWU KyJIbTYPHI (B JaHHOM ciIyuae kapTodes), — mpe-
CTaBJISIETCSI COMHUTENBHOU. Bee ycrexy UHTPOAYKITUYN
JIIOCTUTHYTHI IIPY KOHTPOJIE BPEAUTEIEH MHOTOJIETHUX
KYJIbTYP, KaK CKa3aHO BHIIIE, MU COPHBIX PACTEHUH,
HampuMmep 3Bepobosa Hypericum perforatum L. B Ce-
BepHOU AMepuKe u onyH1uu Opuntia Spp. B ABCTpa-
guu. YTo KacaeTcs MeTO/a CE30HHOM KOJIOHU3AIUH,
TO B JAHHOM CJIy4yae OTpaHUYEHUEM SBJISIETCS 6U0JI0-
U TIEPUJLIICA U TTOAM3yca. DTU KJIOTbI-IUTHUKH,
KakK ¥ GOJIBIIMHCTBO IPEJICTABUTENIEN CEMENCTRA, 3U-
MYIOT B CTaJIUY UMAaro, uarnaysa y HUX He oTMedeHa
(TyceB u mp., 1982). [ToaTOMY HaKOILJIEeHE MAaTEPU-
aja ¥ ero TPaHCIOPTUPOBKA MPOBOAUTCS B CTAIUN
JIMUUHKY WJIN UMaro, YTO CJI0XKHO OCYIIECTBUTH JJIS
60JbIINX IJIOIIAZel NMpou3pacTaHus KapTodend.
Kpome Toro, mocjie OKpbLIEHUS 3HAUYUTEIbHAS YaCTh
UMaro yJeTaeT ¢ [10Jis, YT0o 0CO6eHHO XapaKTEPHO JJIs
rmogusyca.

Vicxons u3 BBIMIEU3J0XEHHOTO W YYUTHIBAS
U 9KOJIOTUYECKYE TIPO6JIEMBI, CBSI3aHHbBIE C MHTPOJIYK-
IMel 4y’KepPOJHbBIX BUIOB, 6bIJIO IPUHSTO PEIIeHNEe
o mmorcke sHTOMO(Maros L. decemlineata B cpenHel I10-
Jioce Poccum Jiis1 3aMeHBI ITOIM3Yca U TEPUJLIIIOCA KaK
areHTOB OMOJIOTUYECKOTO KOHTPOJISI BPEUTEIS TIPU
WCIIOJIb30BAHUY METOZOM CE30HHOU KOJIOHU3AI[UY.

(Photo by 0.G. Volkov))

biolaboratory. In greenhouses, Podisus maculiventris
females lay eggs on the leaves of plants, from which
larvae emerge (see Fig. 4).

It can be noted that the very formulation of the
problem — to detect a foreign biological control agent
that, upon its introduction and adaptation, will be ca-
pable of exerting a long-term suppressive effect on
a pest of a row crop (in this case, potatoes) — seems
questionable. All the successes of introduction have
been achieved by controlling pests of perennial crops,
as mentioned above, or weeds, for example, Hyperi-
cum perforatum L. in North America and Opuntia spp.

Puc. 4. Ha nucte TennunuHoro  Fig. 4. Larvae hatched from

the Podisus maculiventris
eggs on a leaf of a greenhouse
pepper gnawed by larvae
(photo by O.G. Volkov)

nepua c norpbizamu
ryceHu, us simu, nogmsyca
BbILUN JINYMHKM

(choTo: O. I. Bonkog)

dutocaHuTapusi. KapaHTUH pacTeHuii 6



BUONIOMMYECKUIM KOHTPOJIb  BIOLOGICAL CONTROL

MATEPUAJI 1 METO/bI

BBLIIO pellleHo OTPaHUYUThHC [IOMCKOM aHAJIOTUYHOTO
TIEPUJLITIOCY U MTOJAU3YCYy MHOTOSITHOTO SHTOMO(Dara-
XUIIHUKA W3 TOU JXe CHUCTEMATHUUYECKOU TPy
(Pentatomidae, Asopinae). [[Jig mpeaBapUTeJIbHON
OIIEHKHU areHTa 61O0JIOrMUYeCcKOr0 KOHTPOJIS ObLIN 1C-
TI0JIb30BaHbBI CAEMYIOINE KPUTEPUH:

1. JocTaTOYHO KPYIHbIE Pa3MEPBHI.

2. ATrpecCHUBHOCTb U IIPOXKOPJIUBOCTD.

3. JlerkoCTh pa3BelleHUs B Pa3HBIX YCIOBUIX.

4. BO3MOXXHOCTb HAKOIIJIEHUS B OOJIBIINX KOJIHU-
YyecTBaxX U JOCTATOUYHO IJIUTEIbHOTO XpPaHEHUI S9HTO-
Mogara 6e3 IoTepu KauecTsa.

5. BO3MOXXHOCTb TPAHCIIOPTUPOBKU SHTOMODAra
Ha GOJIbIINE PACCTOSTHUS.

6. OnITUMaJibHOE COOTHOLIEHUWE MeXAy I10-
MCKOBBIMU CIOCOGHOCTSIMM ¥ MUTPAIUOHHOMN
aKTUBHOCTBIO.

TeppUTOPUATIBHO TTOUCKU GBLIN OTPaHUYEHBI
BOCTOYHBIM U IOTO-BOCTOUYHBIM [10IMOCKOBLEM, BXO-
IAIIUM B 30HY CpeHell moyockl Poccuu. B aToM pe-
ruoHe orMeuveHo (KepyxHep, 1964) 7 BUZOB TaKUX SH-
ToModaros:

1. Arma custos (F.).

. Jalla dumosa (L.).

. Picromerus bidens (L.).

. Pinthaeus sanguinipes (F.).

. Rhacognathus punctatus (L.).
. Troilus luridus (F.).

. Zicrona caerulea (L.).

Yrmajmock 06HAPYXUTh 1 TIPOHABJIIONATH B TI0OJIE-
BBIX YCJIOBUSAX 5 BUIOB M3 3TOM T'PYMITbl. Brosorus
0o6HAPY)KEHHBIX BUIOB IIPEIBAPUTENbHO U3ydaiach
10 IUTEPATYPHBIM UCTOUHUKAM, BBISIBJISLIMCH KOPMO-
BbI€ HaceKoMbIe, HauboJjiee IepCcrIeKTUBHbIE SHTOMO-
(haru mpoBepAIUCH MO BBIMIEYIIOMAHYTHIM MTapamMe-
TpaM B JlabopaTopuu oTaesa 6uomMerona BHUUKP.

N OO AW

PE3YJIbTATBI UCCJIEJJOBAHUM
" OBCYXKJEHUE

XuniHble KIOIbI-IUTHUKY Jalla dumosa (L.) v Pinthaeus
sanguinipes (F.) Bo BpeMs1 06cyieloBaHUT HaMU 06HAPY-
JKeHbI He ObLIY. B JaHHOM PETMOHE 3TU BUbI UMEIOT
craTyc oueHb penkux (Hukonaesa, 2006).

Arma custos (F.) — apMa 0J1bX0Bast. ITOT JOBOJIbHO
KpynHbI# (10-14 MM), BHEIIIHE TOXO0XUH Ha MOJU3Y-
ca KJoII (CM. puc. 5) HaM BCTpevaJjcsd PeaKo, B KOHIIE
JieTa ¥ OCeHbI0 Ha uBax (Salix sp.) u sune Tilia cordata
Mill., B muTepaType uaiie oTMevasica Ha onbxe (Alnus
spp.) Mocudos, 1981). 3uMyeT UMaro 1 JUYUHKH,
B3pOCJIble TUTAITCI PasHO06Pa3HbIMU HACEKOMbBIMH,
B OCHOBHOM JIMUMHKAMU JINCTOEIOB, HO OTMEUEHO II1-
TaHUE TYCEHUIIAMHU, & MEeJIKME JTUUMHKY KJIOTIa — TJIsI-
MU 1 JHUCTOOJIONMIKAMU. B cepeuHe Mast caMKU Hauu-
HAIOT OTKJIAJbIBATh giIla Ha JUCThS U OTKJIAIbIBAIOT
WX JI0 CEPENUHBI UI0JIsI, KOTIA y)Ke OTMEYaeTCst Hauaio
OKPBLIEHNS MOJIObIX MMaro. OfHa caMKa OTKJIaIbIBa-
eT B cpengHeM 200-300 suir ([Tyukos, 1961). IMYNHKYA
apMmel ¢ Il cTagyy IOCTEeNeHHO PaCIIoi3aloTCd U fep-
JKaTCs IOOIMHOYKE, TIPU UCKYCCTBEHHOM COZIePrKaHUU
B caJiKaxX TPYIITIaMK OTMEYEH OUEeHb BhICOKUI YPOBEHD
KaHHMOaIK3Ma Ha BCeX MOABMIKHBIX CTagUAX. BeIpa-
IUBaTh JUYWHOK [0 UMAaro yaaBajoch TOJbKO MIPHU
WHIUBUAYAJbHOM COflepykaHuu. HecMOTpst Ha pasHO-
oOpasue KOPMOBBIX CBSI3EM, apMa ITOUTHU Be3e OTMeUe-
Ha KaK XUIITHUK 0JIbX0BOT0 TucToena (Agelastica alni (L.)).

in Australia. As for the seasonal colonization method,
in this case the limitation is the biology of Perillus bio-
culatus and Podisus maculiventris. These bugs, like most
representatives of the family, overwinter in the imago
stage; diapause has not been observed in them (Gusev
et al., 1982). Therefore, the accumulation of material
and its transportation is carried out in the larval or
imago stage, which is difficult to implement for large
potato growing areas. In addition, after winging, a
significant part of the imago flies away from the field,
which is especially characteristic of Podisus maculiven-
tris.

Based on the above, and taking into account the
environmental problems associated with the introduc-
tion of alien species, a decision was made to search for
entomophages of L. decemlineata in the Central zone
of Russia to replace Podisus maculiventris and Perillus
bioculatus as biological control agents when using the
seasonal colonization method.

MATERIALS AND METHODS

It was decided to limit the search to a polyphagous
entomophagous predator from the same systematic
group (Pentatomidae, Asopinae) similar to Perillus bio-
culatus and Podisus maculiventris. The following criteria
were used for the preliminary assessment of the bhio-
logical control agent:

1. Quite large size.

2. Aggressiveness and active feeding.

3. Ease of breeding in different conditions.

4. Possibility of accumulation in large quantities
and sufficiently long storage of the entomophage with-
out loss of quality.

5. Possibility of transporting the entomophage
over long distances.

6. Optimal balance between search capabilities
and migration activity.

The search was limited to the eastern and south-
eastern Moscow Oblast, which is part of the Central
Belt of Russia. In this region, 7 species of such ento-
mophages were noted (Kerzhner, 1964):

1. Arma custos (F.)

. Jalla dumosa (L.)

. Picromerus bidens (L.)

. Pinthaeus sanguinipes (F.)

. Rhacognathus punctatus (L.)
. Troilus luridus (F.)

. Zicrona caerulea (L.)

It was possible to detect and observe 5 species
from this group in the field. The biology of the detected
species was preliminarily studied using literary sourc-
es, food insects were identified, the most promising
entomophages were tested according to the above-
mentioned parameters in the Laboratory of the Bio-
method Department of VNIIKR.

N0k Wi

RESEARCH RESULTS AND DISCUSSION
During the surveys the predator bugs Jalla dumosa (L.)
and Pinthaeus sanguinipes (F.) were not detected. In

this region these species have the status of very rare
(Nikolaeva, 2006).
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Puc. 5. Umaro apMbl 051bX0BOWA Fig. 5. Arma custos imago
Arma custos (¢poto: O.T. BonkoB)  (photo by 0.G. Volkov)

CJIO’)KHOCTBH TPYIIIIOBOTO BOCIUTAHUS JIUUYMHOK
Arma custos, CBI3aHHAas C OUeHb BbICOKMM KaHHMOAJI3-
MOM, ieJIaeT OeCIIePCIIEKTUBHOM PaCCMOTPEHUE DTOTO
BU/Ia B KQUECTBE 3aMeHbI IEPUJLTIOCA U TIOIU3YCA.

Rhacognathus (Eysarcoris) punctatus (L.) pakorHa-
Tyc (sii3apkopuc) nBoBwIi (ITyukoB, 1961) BcTpeuaeT-
Csl Ha CBIPBIX JIyraX U JIECHBIX ITOJITHAX. PAaKOrHaTyC
TUIIMYHBINA, XOTS ¥ CPAaBHUTEIBHO PEeIKO BCTpeUaio-
IUHCS BUZ, IJI JIECOJIYTOBOM 30HBI. [IPUYPOYEHHOCTD
BUIA K OMOTOIIAM C BBICOKOM BJIaJKHOCTBHIO OTMeUeHa
u gpyrumu apropamu (Ramsay, 2013). 9TOT YepHbIHK
B JKEJITYI0 KPalluHKY KJIOII JOCTUTaeT AJIMHBI 10 MM.
Yaiie Bcero oTMevajcs Ha uBax (Salix sp.), re IuTajl-
cd JINUYMHKAMU UBOBBIX JiucToenoB (Galerucella lineo-
la (F.), Plagiodera versicolora (Laicharting), Lochmaea ca-
prea (L.)) MbI 0GHAPY>KUBAJIM STOT'0 KJIOMA HA ChIPBIX
JIyrax Ha JIUCTbSIX IaBejs Rumex Sp., Tle paKorHaTycC
IUTaJICI ANIAMY U INYUHKAMU [aBeJIEBOr0 JILCTOe A
Gastroidea viridula De Geer. Kiiom 3uMyeT BO B3POCJIOU
cTaJuM, BECHOM caMKa OTKJablBaeT AiIa, OOBIYHO
Ha BEPXYIIeUYHbIE JIUCThS HU3KOPOCHIBIX PACTEHUHN.
Kak ¥ mpeAbIayuiuil BUJ, CKOTJIEHUM B NIPUPOJE
He 06pasyeT — ¥ UMaro, ¥ JUYUNHKYU BCTPEUAIOTCS TI0-
ofuHOUKe. 1)1 HaKOIJIeHU B O0JIbIINX KOJINYECTBAX,
XpaHeH!s ¥ TPAHCIIOPTUPOBKY He IPUTOIeH.

Zicrona caerulea (L.) — 3UKpoHa. ITO elre 6oJiee
MEJKUU KJIOTI, PeKO NOCTUTAIIUN AJIUHBI 8 MM.
1IBeT CUHUM WU 3eJeHbIH, ¢ MeTaJlInUYeCcKuM bJe-
cKoM (CM. puc. 6). B perroHe o6bIYHBIA BUM, 001TAa-
€T B pa3HbIX OMOTOTIaX, Ha JEPEBbIX U KyCTapHUKAX
¥ Ha TPaBAHUCTON PACTUTENBHOCTH JIYTOB U JIECHBIX
TIOJITH, 0COGEHHO BOIM3U BOJOEMOB. Ha cyxux Jiyrax
C HEBBICOKOU PACTUTEbHOCTBI0 OXOTUTCS Ha ITOBEPX-
HOCTY ITOYBBI; B BBICOKOTPABbEe U B 3aPOCJISIX KyCTap-
HUKOB IIOJHKMAaeTCS 0 BEPUIMH pacTeHui. YacTo
MBI BCTPEYAaJU €T0 B 3apOCHSIX UBaH-4yas Chamerion
angustifolium (L.) Holub. KJyIomibl MUTAOTCS JIUUMHKA-
MU pasJIMYHBIX JIMCTOEIOB, 0cO6eHHO poma Haltica
(Altica) u MmenkuMU ryceHuiiamMmu. [1o HamuM HabJI0-
IeHUsIM, HallaJalT 1 Ha B3POCJBIX JUCTOEI0B Poaa
Haltica. B dnoHWY MCII0JIb30BaJIC IJIs UCTPEBIeHUs
onomku (Haltica fragariae Nak.) Ha 3eMJITHUKE; B 3a-
nagHol EBporie ero mbITajauch MCII0JIb30BaTh B 00phbe
IIPOTHB KOJIOPAJICKOTO JKyKa (Mayne, Breny, 1940). Kak

Arma custos (F.). This rather large
(10-14 mm), externally similar to
Podisus maculiventris bug (see Fig. 5)
was rarely detected by us, at the end
of summer and in autumn on willows
(Salix sp.) and linden Tilia cordata Mill.,
in literature it was more often noted
on alder (Alnus spp.) (Iosifov, 1981).
Adults overwinter as imagoes and
larvae, adults feed on various insects,
mainly leaf beetle larvae, but have
been noted to feed on larvae, and
small bug larvae feed on aphids and
leathoppers. In mid-May, females be-
gin oviposition on leaves until mid-Ju-
ly, when the young imagoes begin to
emerge. One female lays an average of
200-300 eggs (Puchkov, 1961). From
the second stage, Arma custos larvae
gradually disperse individually, and
when artificially kept in groups, a very
high level of cannibalism was noted at
all mobile stages. It was possible to raise larvae to ima-
go only when kept individually. Despite the diversity of
food sources, Arma custos is almost everywhere noted
as a predator of Agelastica alni (L.).

The complexity of group breeding of Arma custos
larvae, associated with very high cannibalism, makes it
unpromising to consider this species as a replacement
for Podisus maculiventris and Perillus bioculatus.

Rhacognathus (Eysarcoris) punctatus (L.) (Puchkov,
1961) occurs in damp meadows and forest clear-
ings. Rhacognathus (Eysarcoris) punctatus is a typical,
although relatively rare, species for the forest-mead-
ow zone. The confinement of the species to biotopes
with high humidity has been noted by other authors
(Ramsay, 2013). This black, yellow-speckled bug
reaches a length of 10 mm. Most often it was noted on
willows (Salix sp.), where it fed on the larvae of willow
leaf beetles (Galerucella lineola (F.), Plagiodera versicol-
ora (Laicharting), Lochmaea caprea (L.)) We detected
this bug in damp meadows on the leaves of sorrel Ru-
mex sp. where it fed on the eggs and larvae of Gastroidea

Puc. 6. Umaro 3ukpoHbl  Fig. 6. Zicrona

Zicrona caerulea
(choTo: O. I. Bonkog)

caerulea imago
(photo by O.G. Volkov)
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¥ IPyTUe XUILHbIE KJIOMbI, 3MKPOHA
mojcachkiBaeT pacTeHud. [1o guTe-
paTypHbIM JaHHbIM ([TyukoB, 1961),
ylaBajioch BHIKOPMUTH BCE CTaAUU
Zicrona caerulea Ipy IMTaHUU TOJIBKO
Ha JINCTbSIX UBaH-4ad, 6e3 )KUBOTHOM
nuiny. B Hate# mabopaTopuy KJIOMIbI
CIIapMBAJKCh U OTKJIAAbIBAJIY AHIA
Ha JINCThsI pacTeHuit. Ho BBIKOPMUTH
JIMYMHOK HU Ha JIUCTbIX MBaH-4Yad,
HU Ha CeMALoJIIX ropoxa Pisum sa-
tivum L. (Lathyrus oleraceus Lam.) 6e3
JKMBOTHOM MUIIKM HaM He yIaJioCh.
Taxoxe B 1abOPaTOPHBIX OIIBITAX HAM
He yJaJIoCh BHIKAPMJIUBATD JUUUHOK

SWKPOHBI INIMHKAMU KOJIOPAACKOI0  Puc. 7. Umaro Tpounyca Troilus luridus  Fig. 7. Troilus luridus imago
JKyKa. Ha IMYMHOK )Kyka 3—4-r0 BO3-  Ha nucte kpanusel (hoto: O. T. Bonkos)  on a nettle leaf (photo by 0.G. Volkov)

pacTa KJIOI He Halamaj BoBce, 6oiee
MEJIKMMU JINYUHKAMY [TATAJICS Heo-
XOTHO, IIPX 9TOM ObLI Pa3BUT KaHHU-
6anu3m. To, UTO 3MKPOHA He HallafaeT
Ha KPYMIHBIX HACEKOMBIX, OTMEYEHO
u B quteparype ([Tyukos, 1961). Zi-
crona caerulea HaMu ObljIa IpU3HAHA
HETIPUTOIHOU IJIT MCIIOJNb30BaHUS
MEeTOJOM CE30HHOI KOJOHU3aL UM
B KOHTPOJIE KOJIOPaACKOTO KapTo-
(eJIbHOTO XKYyKa.

JlecHOII TpaHCIIaJeapKT TPO-
unyc Troilus luridus (F.) (cm. puc. 7)
110 BHENTHEMY 0BJIMKY 1 06pasy Kus-
HU TIOXOX Ha KJIOMIOB poza Podisus.
PaHbille €ro 1 BKJIIYAIN B 9TOT POJ,

(Oshanin, 1906). B 3anagHoi EBPo-  pyc, g, Tpowunyc Troilus luridus Ha nucTe kanuubl  Fig. 8. Troilus luridus sucks out

I1€e TPOMIyCa, TaK XX€ KaK 1 [IOAMU3YCa,  pbicacbiBaeT IMUYMHKY KaJIMHOBOrO IncToena
MIBITAJNCh UCIIONBb30BaTh IJsg 6opb-  Galerucella viburni (hoTo: O. I. BosnikoB)

OBI C KOJOpaICcKuM xykoMm (Mayne,
Breny, 1940).

3UMYIOT B3POCJIbIe KJIOTIbI. BeCHOM 110 Mepe pac-
MIyCKaHUS JUCTHER IEPEBbEB U KYCTAPHUKOB U I10SIB-
JIEHUSI Ha HUX JINCTOT'PBI3YIIMX HACEKOMBIX ITOSIBIISTIOT-
¢S 1 3TU KPyTHBEIE (70 14 MM) KJIOITBI CEPO-OPOH30BOM
oKpacku. Kyombl XOpOIIIo JIeTal0T Ha GoJibline pac-
CTOSTHUS U OBICTPO 0OHAPY)KMBAIOT MECTa CKOTIJIEHUS
JIMYMHOK HACEKOMBIX. MBI X YacTO 0OHAPYXUBAJIU
Ha KyCcTapHUKaX KaJWHBI OObIKHOBeHHOU Viburnum
opulus L., TIOpaXKeHHOM KaJIMHOBBIM JINCTOENOM Galeru-
cella viburni Payk. HepeKo Tpomityc IpujeTaeT Ha Ta-
K1e KyCThI KaJIMHbBI B CaJIbl, JaXke ecJIv Ao GJvoKaniie-
r'0 Jieca HECKOJIbKO KMJIOMETPOB (CM. puc. 8). OXOTHO
TIOCeMa0T TPOUIYChl ¥ KPYITHbIE TPaBbl, HATIPUMED
3apOoCiiu KparnuBhel AByAOoMHOU Urtica dioica L. co cKo-
TIJIeHUSIMU TyCeHUll, KpanuBHUIbI Vanessa urticae L.,
IHEeBHOTIO MaBJINHBLETO IJ1a3a Vanessa io L. iy mecTpo-
KPBUIBHUITBI U3MeHUYUBOU Araschnia levana L. C KoHIIaQ
BECHBI Ha KPYIHBIX TPaBaxX HAUMHAIOT MOSIBJISITHCS
JIMYUHKY TPOMJITyCa, ¢ 6€JI0BaThIM OPIOIIKOM U GPOH-
30BBIMU IMIITHAMU Ha 3a4aTKaX KPbLIbeB. ITocye BbI-
X0Jla 13 AUL JUUYNHKY JeP>KaTCsI BMECTe, 3aTeM II0CIe
JIMHBKY Ha BTOPOU BO3pacT pa3bpemaloTcs U B LaJib-
HellleM BCTPeYarnTCsd OOBIYHO ITOOAMHOYKE, KakK
¥ B3POCJIbIE KJIOIBI, €CJIM UX He IIPUBJIEKJIO CKOILIe-
Hue nmumy (cM. puc. 9). JlJabopaTopHbIe OIBITHI ITOKA-
3aJ11, YTO TPOUJIYC MHOTOSAEH, TIMTAETCS INUNHKAMU
JIUCTOENIOB, B TOM YMCJIe KOJIOPAJICKOTO JKyKa, pas-
JINYHBIMU T'yCEHULIAMU, TNYNHKAMU TTUIUIBIIUKOB.

a Galerucella viburni larva on

viridula De Geer. The bug overwinters in the adult stage,
in the spring the female lays eggs, usually on the apical
leaves of low-growing plants. Like the previous species,
it does not form clusters in nature, and both imago and
larvae are found singly. It is not suitable for accumu-
lation in large quantities, storage and transportation.
Zicrona caerulea (L.). This is an even smaller bug,
rarely reaching a length of 8 mm. The color is blue or
green, with a metallic sheen (see Fig. 6). In the region,
it is a common species, living in various biotopes, on
trees and bushes and on the grassy vegetation of mead-
ows and forest clearings, especially near water bodies.
In dry meadows with low vegetation, it hunts on the
surface of the soil; in tall grass and in thickets of bush-
es, it rises to the tops of plants. We often detected it in
thickets of Chamerion angustifolium (L.) Holub. The bugs
feed on the larvae of various leaf beetles, especially of
the genus Haltica (Altica), and small caterpillars. Ac-
cording to our observations, they also attack adult leaf
beetles of the genus Haltica. In Japan, it was used to ex-
terminate Haltica fragariae Nak. on wild strawberry; in
Western Europe, an attempt was made to use it to con-
trol the Colorado potato beetle (Mayne, Breny, 1940).
Like other predatory bugs, Zicrona caerulea sucks on

Asryct N2 3 (24) 2025 9

a viburnum leaf (photo by 0.G. Volkov)



BUONOrMYECKUIM KOHTPOJIb  BIOLOGICAL CONTROL

T1I0JOBUTOCTD OJHOM CaMKHU B Jiabo-
pPaTOpPHBIX ycaoBugx gocturajua 500
auil,. [1o TaKUM XapaKTePUCTUKAM,
KaK IIPOXKOPJINBOCTh, MHOTOSITHOCTb,
CKOPOCTDb Pa3BUTHUS U IIJIOJLOBUTOCTD
TPOUJIYC BeChbMa GIMU30K K TIOAU3YCY,
HO 06J1aJlaeT U BCEMU €ro HEJOCTAT-
KaMu. ITO JIeCHOe, KaK U Mo u3yc, Ha-
CeKoMOe OOUTaeT B KPOHAX JIePEBLEB
U KyCTapHUKOB. [Tocjie OKPBIIEHUS
KJIOIT CTPEMUTCS TTOKUHYTh HECBOU-
CTBEHHBIE JIJI HETO CTaluM. Tak Kak
TIOKOSIIIAsICS CTausI KJIoIla — MMaro,
IOCTAaTOYHO CJIOXKHO HaKallJuBaTh
€ro B 60JIBIINX KOJIMYECTBAX U TPAHC-
TIOPTUPOBATh Ha 3HAUUTEbHBIE Pac-

CTaTb HOHHOHCHHOﬁ aﬂbTepHaTHBOﬁ NecTPOKPbUIbHULLbI N3MeH4YNBON
nonu3ycy B 6uosiabopaTopusaix Te- Araschnia levana (dpoto: O.T. Bonkos)

TJIMYHBIX KOMOMHATOB, TPOU3BOISI-

IIVX STUX KJIOTIOB B OTPAaHUYEHHBIX KOJTUYECTBAX IJI
COGCTBEHHBIX HYX/J, — 60PbOBI ¢ TYCEHUIIAMU COBOK
Ha OBOIIHBIX KYJIbTypPax.

Hawubosee moaxomauuM MOTEHIINATbHBIM areH-
TOM 6M0JIOTUYECKOTO KOHTPOJIS KOJIOPAJICKOTO KapTo-
(pesnbHOr0 XyKa M APYTUX JIUCTOTPHI3YIINX HACEKOMBIX
10 BCEM BBIIIENPUBENEHHBIM ITapaMeTpPaM 0Ka3ajcs
MMMKpoOMepyc OBy3y6uaTeiii Picromerus bidens (L.).

Picromerus bidens IBJIsSeTCS TUIOBBIM BUIOM
poxa Picromerus Amyot et Serville, KOTOPBI! HACUUTHI-
BaeT 10 BuzoB (Thomas, 1994). 3TOT XUILHBIA KJIOII
IIUPOKO pacrpocTpaHeH B [lajieapKTUKe U MTPOHUK
B CeBepHy®0 AMepuky (Lariviere & Larochelle, 1989).
P, hidens — TUIUYHBIN 0OUTATEJNb JECOJTYTOBOM pac-
tutenbHOCTH (KupuuyeHko, 1953). CeBepHas rpaHu-
11a ero pacIIpocTpaHeHUs MPOXoAUT 110 OUHISHIUMY,
Kapenuu, Bosorozackoii, KupoBckoit u CBepIJI0BCKOM
obmacTtu — o [IpuMopckoro kpas, CaxajqnHa U I0XK-
HBIX KypuJ, 1okHas rpanuna — oT CeBepHoU AGpuku
1o Kurtas (KupruueHko, 1951). B 100KHbBIX PETMOHAaX MTH-
KpoMepyc 06bIUHO 06UTAeT B TOpax, Tak Kak eMy JIJis
HOPMaJIBHOTO Pa3BUTUS HEOOXOIMMO 3UMHEE TIOHU-
J)KeHUe TeMIIEPaTypPhI.

OcHoBy 1abopaTopHOU KysnbTypbl BHUVIKP cocTa-
BUJIX O0KOJI0 500 3K3eMILIIPOB MUKPOMeEpPYyca IBY3y6-
yaToro, cobpanHbie O. I BOJIKOBBIM B CEHTSI6PE — OKTSI-
6pe 1992 1. B OpexoB0-3yeBCKOM patioHe MOCKOBCKOMU
obutactu (BokoB u ip., 1995; Bosikos, TkaueBa, 1997).
B manpHelimeM sHTOMOGMara HeoJHOKPATHO cobmpaau
U B IPYTUX PETUOHAX.

P, bidens — KpyTHBIHA KJIOT-U[UTHUK C BHIPAXKEH-
HBIM TOJIOBBIM AuMopduamMoM (cM. puc. 10). CaMku
OOCTUTAIOT AJNHBI 15 MM u BecaT oT 80 mo 160 mr;
caMIiipl MeJibue U BecdaT 30—80 Mr. CooTHOIIIeHHUE T10-
JIOB B IPUPOJIE U B J1a6OPATOPHBIX YCIOBUSIX OOBIUHO
paBHoe (1/1). OCHOBHOM IIBET TeJjia — 6y PhIN; BEPIIMHA
TOJIOBBI ¥ BEPIIVHBI OKOBBIX YIJIOB IIEPEIHECTIMHKYA
OGPOH30BbIE UJU 3eJIEHbIE. YCUKM PhIKEBATHIE, C TEM-
HOU BepUIUHOMU 1 60Jiee CBETIBIMY OCHOBAHUSIMU UJie-
HUKOB. B IIeHTpe nepesHEeCITMHKYA PACIIOJNIOKEHBI JBa
MaJIeHbKUX CBETJIBIX IIATHA, TAKUE XKe MSITHA (CBETIbIE
MO30JIMCThIE OYTOPKY) PACIIOJI0KEHBI HA MEPENHUX
yrjiax muTKa. BepuinHa muTKa ceeTias. Hus 6proi-
Ka u 6efipa c paccesTHHOM, He CIMBAIOIIECs B IITHA
U PSibl TEMHOU U CBETJION MyHKTUPOBKOU. Horu TeM-
HBIE, C IIMPOKMMU CBETJIBIMU KOJbIIAMY Ha CEPEIVHE

Puc. 9. lnunHka Tpounyca Troilus luridus ~ Puc. 9. Troilus luridus larva sucks
CTOAHMA. BEPOATHO, TPOUTYC MOXKET  4a npcTe kpanmBbl BbicachiBaeT ryceHnly  out a Araschnia levana larva

on a nettle leaf
(photo by 0.G. Volkov)

plants. According to literary data (Puchkov, 1961), it
was possible to feed all stages of Zicrona caerulea by
feeding only on fireweed leaves, without animal food.
In our laboratory, the bugs mated and laid eggs on the
leaves of plants. But we were unable to feed the larvae
either on the leaves of fireweed or on the cotyledons of
peas Pisum sativum L. (Lathyrus oleraceus Lam.), with-
out animal food. Also, in laboratory experiments, we
were unable to feed the Zicrona caerulea larvae with the
larvae of the Colorado potato beetle. The bug did not
attack the larvae of the 3-4™ instar beetle at all, and was
reluctant to feed on smaller larvae, although cannibal-
ism was developed. The fact that Zicrona caerulea does
not attack large insects is also noted in the literature
(Puchkov, 1961). We recognized Zicrona caerulea as un-
suitable for use by the seasonal colonization method in
controlling the Colorado potato beetle.

Troilus luridus (F.) (see Fig. 7) in appearance and
biology it is similar to bugs of the genus Podisus. Pre-
viously, it was included in this genus (Oshanin, 1906).
In Western Europe, Troilus luridus, like Podisus macu-
liventris, was used to control the Colorado potato beetle
(Mayne, Breny, 1940).

It is known that adult bugs overwinter. In spring,
as the leaves of trees and shrubs blossom and leaf-eat-
ing insects appear on them, these large (up to 14 mm)
gray-bronze bugs also appear. Bugs fly well over long
distances and quickly detect places where insect lar-
vae accumulate. We often detected them on shrubs of
Viburnum opulus L., affected by

Galerucella viburni Payk. Troilus luridus often flies
to such viburnum bushes in gardens, even if the near-
est forest is several kilometers away (see Fig. 8). Troilus
luridus also willingly visit large grasses, for example,
thickets of Urtica dioica L. with larvae of Vanessa urti-
cae L., Vanessa io L. or Araschnia levana L. From late
spring, Troilus luridus larvae begin to appear on large
grasses, with a whitish abdomen and bronze spots on
the rudiments of the wings. After hatching from the
eggs, the larvae stay together, then, after molting into
the second instar, they disperse and are subsequently
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roJieHeH, PpDKUMY BEPUIMHAMY rojJIeHel 1 OCHOBaHU-
SIMU JIATIOK. BPIOIIKO CaMOK OKPYTJIOe, INPOKO BBICTY-
TaeT 3a Kpas KPbLIbeB. BPIOMIKO CaMIIOB BBITSIHYTOE,
CJIETKA BBICTYIIAET 3a Kpas KPbLIbEB.

[TpuponHas NOMyAsAI U 3TOr0 KJIoIla UMeeT JIBa
BUZA AUaray3bl: JETHIOKW UMaruHaJbHYI (Pernpo-
IYKTUBHYIO) — SCTUBAIINIO; 3UMHIOI0 — B CTaIU U Il
(oBapuasibHY10). JIETHSS PENPOAYKTUBHAS AUariay3a
He IT03BOJISIET caMKaM B IPUPOJe IIpeXIeBpeMEHHO
OTKJIABIBATh JUAaNay3upylollre gimna. B cpegnei
nojioce Poccum mmaro mukKpoMepyca IOSBIISIOTCS
B UI0JIe — aBTyCTe, HO OTKJIaJblBaHUE SIUI] caMKa-
MU IIPOUCXOAUT HE paHee KOHIIA aBryCcTa — HavaJja
ceHT0ps. B 1994 r. B CII6I'Y HaMu ObIJIO TIEpegaHo
600 puamnaysupywuux suil P. bidens mabopaTopHO
TIOTTYJISIIVIY, TIOCJIEe YeTO OBIJIO ITPOBEIEHO U3yUeHe
BO3ZelcTBUSA (POTOMEpPHOaa Ha Pa3BUTHE 3TOTO KJIO-
na (Mycosime, 1996, 1997; Musolin, Saulich, 2000).
BB1J10 yCTaHOBJIEHO, UYTO IPY BbIPAlllMBAHUY JUUYUHOK
P, bidens B pa3HbIX (DOTOMEPUOINUECKUX PEXKUMAX IIPU
24,5° HabII0gaIMCh He3HAUNTEIbHbIE 3aIePIKKY IJI1-
TEJIbHOCTY JIMYUHOYHOT'O PA3BUTUSI IPU YBEJIMUEHUU
MPOJIOJIKUTEIbHOCTY IHS. B KOPOTKOAHEBHBIX PEXU-
Max (12:12 u 14:10) Bce caMKU CUHXPOHHO IIPUCTYIIN -
JIW K fitekagke Ha 11-19-11 1eHb Iocie OKPhLIEHYS,
TOIZA KakK IpU AJUHHOLHEeBHOM pexkuMme (18:6 1 20:4),
HEeCMOTPS Ha aKTUBHOE ITUTaHNeE U OJABUKHOCTD KJIO-
0B, AUIEKIJIaJIKa 3aJleprkuBajiach. CaMKM ITPUCTYyTIa-
JIU K fIIeKJIaiKe B JJIMHHOJHEBHBIX JIAOOPaTOPHBIX
pexuMax B cpenHeM Ha 30-53-1 IeHb ¢ MOMEHTA
okpbLIeHus. Takyke 6bLIO 06HAPY)KEHO, UYTO U3 YaCTU
OTJIOXKEHHBIX cCaMKaMU MUKPOMepyca SUIl JUUNHKYI
BBIXOAAT 0€3 peaKTUBAIlUX X0JIOJO0M, IIPUUYEM MPO-
EHT TaKUX S ObLJ 3HAUUTEIbHO BBIIIE ¥ «KKOPOTKO-
IHEBHBIX» caMOK (17,7 1 20,9%), ueM y «IJIMHHOHEB-
Hb1X» (5,7 1 6,0%).

usually found singly, like adult bugs, if they are not
attracted by a food accumulation (see Fig. 9). Labora-
tory experiments have shown that Troilus luridus is po-
lyphagous, feeding on leaf beetle larvae, including the
Colorado potato beetle, various caterpillars, and sawfly
larvae. The fertility of one female in laboratory condi-
tions reached 500 eggs. Troilus luridus is very close to
Podisus maculiventris in such characteristics as active
feeding, polyphagous nature, development speed and
fertility, but it also has all its disadvantages. This forest
insect, like Podisus maculiventris, lives in the crowns of
trees and bushes. After winging, the bug seeks to leave
stations that are not natural for it. Since the dormant
stage of the bug is an imago, it is quite difficult to ac-
cumulate it in large quantities and transport it over
significant distances. Troilus luridus can probably be-
come a full-fledged alternative to Podisus maculiventris
in the biolaboratories of greenhouse complexes that
produce these bugs in limited quantities for their own
needs — to control Ponometia (Tarachidia) candefacta on
vegetable crops.

The most suitable potential biological control
agent for the Colorado potato beetle and other leaf-eat-
ing insects based on all the above parameters was Pi-
cromerus bidens (L.).

Picromerus bidens is the type species of the ge-
nus Picromerus Amyot et Serville, which includes 10
species (Thomas, 1994). This predatory bug is wide-
spread in the Palearctic and has been introduced into
North America (Lariviere & Larochelle, 1989). P, bidens
is a typical inhabitant of forest-meadow vegetation
(Kirichenko, 1953). The northern border of its distri-
bution runs through Finland, Karelia, Vologda Oblast,
Kirov Oblast and Sverdlovsk Oblast — to Primorsky Krai,
Sakhalin and the southern Kuril Islands, the southern
border — from North Africa to China (Kirichenko, 1951).

Puc. 10. Ba camua 1 caMka
nuKpomepyca aBy3y6uarToro
Picromerus bidens Ha nucte
cnuBbl. CnapuBaHue n noegaHue
rycenuubl (cpoTo: O. I. Bonkos)

Fig. 10. Two males and a female of Picromerus bidens on a plum
leaf. Mating and eating of the caterpillar. (photo by 0.G. Volkov)
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ScTUBaIYA y MMKPOMepyca He CTOMKAasA U I0CTa-
TOYHO JIETKO MIPeo0JieBaeTcs B IabOPATOPHBIX yCJIO-
Buax. IIpu comepxxanuu Bo BHUUKP B kpyriocyTou-
HOM OCBeIIeHUY U TeMItepaType +26 °C o6pasoBajiach
JnabopaTopHas nonynasaiuga P. bidens, B KOTOPOi cna-
puBaHUe UMAaro IpPouCXoUT yepe3 3—4 CyTOK I10cye
OKpBbLJIEHUS, a yepe3 1-2 CyTOK I10CJie cllapuBaHUdg
caMK{ HauMHAIOT OTKJIaAbIBaTh Aiia. Takas jabopa-
TOPHA MOIYJISIIINUS TOPaszo Yoo0HEe IS COJlePKAHUS
B KQueCTBe areHTOB GMOJIOTUYECKOTO KOHTPOJIA.

B mpupoHbIX MOMYyASIUIX B KOHIlE JeTa — Ha-
YyaJie 0CeHU KJIOITbI CIIapMUBalOTCS, IPOIlece CllapuBa-
HUA OJUTENbHbIN 1 MOXKeT 3aHUMAaTh J0 4 4 U boJee.
CaMKM OTKJIA[IBIBAIOT SIM1la Ha OTIABIINE JIUCThS, CYUbs
U IpyTHe CyXue PaCTUTENbHbIEe OCTaTKHU (cM. puc. 11).
IlJIsT OTKJIAZKY SIUIL cCaMKa 3apbIBAETCS BIUIyOb PacTu-
TeJbHOTO OIajia, OTKJIaAbIBas AiIla OJIM)Ke K II0UBE.
TaxuM o6pas3oM sgiIa KJIOIa OKa3bIBAIOTCS 3allU-
IEHHBIMU OT BBICBIXaHUS U OT BO3AEUCTBUS CIIUII-
KOM HU3KHUX TeMIlepaTyp 3uMoii. Cayyau OTKJIaAKU
NI, cCaMKaM¥ OTKPBITO HA BeTeTUPYIOLINe PaCTeHUSI
(Komomuerr, 1962) HaMu HU pasy 3a(UKCUPOBAHbI
He 6bLIN. B 1a60PaTOPHBIX YCIOBUSIX IIPU TOJICUETE
yurca Sull, OTJI0KEeHHBIX CAaMKaMU B Pa3HBIX MecTax
cafiKa, BBISICHUJIOCH, UTO HanbOJIbIIee YN CJIO SUI] CaM-
KU OJTHOTO ITOKOJIEHNWS OTKJIabIBAIOT B CAMOM TEMHOM
MeCTe CaMOU CBETJION YacTu cafka. THTepIpeTupys
3TU JAHHBbIE HAa IPUPOJHBIE YCIOBUS, MOKHO MpEJ-
TIOJIOKUTh, UTO KJIOTIBI ITPEATIOUNTAIOT OTKJIaAbIBATh
giia B TJIybMHE Olazia Ha BO3BBIMIEHHBIX, XOPOIIO
OCBEIeHHBIX yUacTKax, n3beras M, OBparos, rycTon
PacTUTENbHOCTY U MPOUUX 3aTeHeHUl. BeposTHO,
B 3aT€HEHHBIX MECTaX BECHOU CIUIIKOM JOJITO TaeT
CHET U IIPOTPEBAETCS MOYBA, & B IOHW)KEHUIX, KDOME
TOTO, CYIIEeCTBYET ONIACHOCTD 3aTOMJeHud autl,. C Ha-
CTYTLJIEHVEM XOJIOZOB B3POCJIbIE KJIOTIBI TTIOTUOAOT, 3U-
MYIOT TOJIbKO Arariay3upyouue aia. Bo BceM apeae
P, bidens pa3BUBaeTCS TOJBKO B OJHOM IIOKOJIEHUU (MO-
HOBOJIBTUHHBIN).

B cagkax mMaro )KUBYT 10 4 MeCs1IeB, HO Hanb0JIb-
1ee YUCJIO ULl CAMKU OTKJIQIbIBAIOT B IIePBbIe JBa
Mecsila Ku3Hu. CriapuBaHue IIPOUCXOAUT MHOTOKpAaT-
HO. OHa KJaJiKa COCTOUT B cpegHeM u3 35-40 aur
(ot 1-2 mo 60 sim), 1o [TyukoBy (1961) — mo 150 smii,
IJIOLOBUTOCTb caMKu gocturaeT 300 gull, cpegHasg
TIJI0AOBUTOCTb — 107,5 siilia Ha caMKy. IIpOMexXyTKU
BpeMeHU MeX/Iy OTKJIaZKOU IBYX OUepPeIHbIX SUI] CO-
CTaBJISAIOT 3—5 MUH. Ha 3aBeplieHne OgHON cpenHel
KJIaJIKU caMKe TpebyeTcst OKOJIO 2 4. PeIpOIyKTHB-
HBIY [TIOTEHIIMAaJ II0JIHOCThIO He peanusyeTcs. OObru-
HO Y IOTUOIINX CAMOK UMEITCS c(DOPMUPOBABIINECS
sIH1Ia, KOTOPbIe OHU He OTJIOXKUIIN. Tak, IIPY BCKPBITUY
HaMu B 1abopaTopuu IOrubIneil caMKM B ee IMUHUKAX
6pLIM 06HAPYKEeHbI 42 chOPMUPOBABIINXCS AULIA.

Iloist TOro 4TOo6BI B AWIlaX HAYaJM Pa3BUBATbHCS
JIMYUHKY, UM HEOOXOIMMO TIPOUTHU IIEPUO, OXJIaxK]Ie-
HUS. B IPUPOIHBIX YCIOBUSIX SUIA OCTAIOTCS B HEAK-
TUBHOM COCTOSIHUU JI0 8 Mecs1eB U 6oJiee, TpuueM
B 3MMHee BpeMs II0[BepraloTcs mpoMep3aHuio. B ja-
60paTOPUHU NOCTATOYHO JIBYXMECIUHOTO COJIEPIKAHUS
KJIQZOK IpU TeMIlepaType +2...+4 °C [Jist TOro, YTo6b!
MOTJiu pa3BuThes 6osee 50% sutl. Tlocjie 0fHOTO Me-
cs11a Comep KaHUs B MOLOOGHBIX YCIOBUSIX Pa3BUBA-
10TCd 0K0JIO 30% gun,. [Ipu BHeCEeHUU ULl B TEUEHME
1-2 Hepenb Mocye OTKIAAKM B MOPO3UIbHYI0 KaMepy
¢ Temnepatypoit —10...-15 °C Bce oHu noru6aT. [1pu

In the southern regions, Picromerus bidens usually in-
habits the mountains, since it needs a decrease in win-
ter temperature for normal development.

The basis of the laboratory culture of VNIIKR was
about 500 specimens of Picromerus bidens collected by
0.G. Volkov in September-October 1992 in the Ore-
khovo-Zuevsky district of Moscow Oblast (Volkov et al.,
1995; Volkov, Tkacheva, 1997). Subsequently, the en-
tomophage was repeatedly collected in other regions.

P, hidens is a large bug with pronounced sexual
dimorphism (see Fig. 10). Females reach a length of
15 mm and weigh from 80 to 160 mg; males are smal-
ler and weigh 30-80 mg. The sex ratio in nature and in
laboratory conditions is usually equal (1/1). The main
body color is brown; the top of the head and the tops of
the lateral angles of the pronotum are bronze or green.
The antennae are reddish, with a dark top and lighter
bases of the segments. There are two small light spots
in the center of the pronotum, the same spots (light cal-
loused tubercles) are located on the anterior corners of
the scutellum. The apex of the scutellum is light. The
bottom of the abdomen and femora with scattered, not
merging into spots and rows, dark and light puncture.
The legs are dark, with wide light rings in the middle
of the shins, reddish tops of the shins and bases of the
paws. The abdomen of females is rounded, protruding
widely beyond the edges of the wings. The abdomen
of males is elongated, slightly protruding beyond the
edges of the wings.

The natural population of this bug has two types
of diapause: summer imaginal (reproductive) — aes-
tivation and winter — at the egg stage (ovarian). Sum-
mer reproductive diapause does not allow females in
nature to prematurely lay diapausing eggs. In Central
Russia, P, bidens adults appear in July-August, but fe-
males do not lay eggs until late August — early Sep-
tember. In 1994, we transferred 600 diapausing eggs
of P, bidens from the laboratory population to St. Pe-
tersburg State University, after which we studied the
effect of photoperiod on the development of this bug
(Musolin, 1996, 1997; Musolin, Saulich, 2000). It was
found that when growing P, bidens larvae in different
photoperiodic regimes at 24.5°, minor delays in the
duration of larval development were observed with an

Puc. 11. diiueknagka
nukKpomepyca apy3sy6uartoro
Picromerus bidens Ha (pparMeHTe  on a dry leaf fragment
cyxoro nucta (¢poto: O. . Bonkos)  (Photo by 0.G. Volkov))

Fig. 11. Eggs of
Picromerus bidens
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Puc. 12. CBexeoT/oXeHHble (cnesa)
n noteMHeBLlwwue (cnpaBa) anua nukpomepyca darkened (right) eggs of P. bidens

apy3y6uaroro (cpoto: O. . BonkoBs)

nepeMellleHUY MaTepuaa us jadoparopuu (+25 °C)
cpasy B pedpumxkepaTtop (+2 °C) kaueCTBO MaTepuaia
HauyMHAaEeT 6BICTPO YXYAUIATbCS IIOCTIE IBYXMECAUHOTO
xXpaHeHUs. Uepes 5 MecsIeB TAKOTO XPaHEHHU ST BBIXO]I,
JMYNHOK COCTaBJISET TOJBKO 27-31%.

PykoBOACTBYSICh T€M, UTO B IIPUPOJE TTOHMKE-
HUe TeMIlepaTypbl 06BIYHO ITPOUCXOLUT ITIOCTEIIEHHO,
MbI pa3paboTany ONTUMAJbHBIN PEXUM XpPaHEHUS
Auaray3upynIiuX Sull IMKPpoOMepyca, a KpOMe TOTO,
OIpeJleININ BEPXHIOI0 TEMIIEPATYPHYI0 I'PAHUILy pe-
skuMa guarnayssl (Boskos, 2011). B pesynbTaTe sKCIIE-
PUMEHTOB BBISICHUJIOCH, UTO BEpPXHEHN TeMIepaTyp-
HOU rpaHUllell AJg Hallel KyJIbTypbl IMKpPOMepyca
aBisgeTcs +8 °C. Uepes 2 Mecdlla XpaHEHUS B TAKOM
peXruMe MpPU NOBBIIIEHUY TEMIIEPATYPbI U3 AU BbI-
XoauT oT 50% JNIMUYKHOK. [TocTenmeHHbIN BBIXOM, Ha pe-
JKMM pedproKepaliy yaydllaeT KauecTBO MaTepuaia.
W3 gaui Kjora, XpaHuBIIUXCA 2 Mecdua npu +8 °C,
a 3aTeM 3 Mecsila rpu +2 °C, Beixogut 6osee 60% au-
YHHOK, TO €CTh B 2 pasa 60JibIlle, YeM IPU 00BIYHOM
pexxume pedprokepaiuu. KpoMme TOro, B 3TOM CiIy4dae
BO3MOXKHO 3aMopakuBaHue Aull. [Ipy XpaHeHU! Ma-
Tepuaja 2 Mecdlia [1pu TeMieparype +8 °C, 2 mecana
npu +2 °Cu 2 Hepesnu nipu —15 °C u3 gur, oo 50%
JIMYUHOK.

dnina P. bidens o6bIYHON AJIS KJIOIOB-IIUTHUKOB
60YEeHKOBUIHOU (hOPMBI, KPBIIIEUKa OKPY’)KeHa BEH-
1IOM JIJIMHHBIX TOHKUX 3y6110B. CpeqHUN BeC OHO-
ro auna — 0,7 Mr, pasMepsl — 0KOJIO 1,2 MM B AJIUHY
u 0,9 MM B guamerpe. Cpasy mocjie OTKIAAKU Siiia
GeJible, HO 3aTeM OBICTPO TEMHEIOT, CTAHOBSCH ITOUTU
JyepHBIMU. OLHAKO B OTJIMUKE OT ULl MHOTUX IPY-
TUX UIMTHUKOB 3TO HE MPU3HAK Pa3BUTUS JIMUUHKY,
B 3UMHIOI0 AUaTIay3y SAilla yXoAsaT B 9OMOPUOHAIbHOM
COCTOSIHUY, Pa3BUTHE JUUUHKM HAUXHAETCS MOCie
OXJIAXKIEeHUS Aull. TeMHEIOT BbIJeJIeHU CaMKU, KOTO-
phle TOKPHIBAIOT SII]a, CKIIEUBAIOT UX MEX]Yy COO0MU
U IPUKJIEMBAIOT K cy6eTpaTy. [loTeMHeHMEe 0COGEHHO
OBICTPO MPOUCXOIUT IT0J] BO3/IEICTBUEM CBETA U IIPU
BBICOKOU BJIQXKHOCTY U, BEPOSITHO, MacCKUPYyeT Auiia
KJIoma Ha cyberpare (cM. puc. 12).

BecHO# 13 mepe3nMOBABIIUX SUIl BBIXOISAT
JUYUHKY ODUKpoMepyca. JINUUHKU IIPOXOAAT MATh
BO3pacToB. B okpacke JMYMHOK ITpeoGamaioT

Fig. 12. Freshly laid (left) and

(photo by 0.G. Volkov)

increase in day length. In short-
day regimes (12:12 and 14:10 h),
all females synchronously be-
gan to lay eggs on the 11-19%
day after fledging, whereas in
the long-day regime (18:6 and
20:4), despite the active feeding
and mobility of the bugs, egg
laying was delayed. Females be-
gan to lay eggs in long-day lab-
oratory regimes on average on
the 30"-53" day after fledging.
It was also found that some of
the eggs laid by P, hidens females
hatched without being reactivat-
ed by cold, and the percentage
of such eggs was significantly
higher in “short-day” females
(17.7 and 20.9%) than in “long-
day” females (5.7 and 6.0%).

Aestivation in P. bidens is
not stable and is quite easily
overcome in laboratory conditions. When kept in
VNIIKR in 24-hour lighting and a temperature of
+26 °C, a laboratory population of P, bidens was formed
in which imago mating occurs 3-4 days after fledging,
and 1-2 days after mating, females begin to lay eggs.
Such alaboratory population is much more convenient
for keeping as biological control agents.

In natural populations, bugs mate in late summer
and early autumn. The mating process is long and can
take up to 4 hours or more. Females lay eggs on fall-
en leaves, branches and other dry plant debris (see
Fig. 11). To lay eggs, the female burrows deep into the
plant litter, laying eggs closer to the soil. In this way,
the bug eggs are protected from drying out and from
the effects of too low temperatures in winter. We have
never recorded cases of females laying eggs openly
on vegetative plants (Kolomiets, 1962). In laboratory
conditions, when counting the number of eggs laid by
females in different places of the cage, it turned out
that females of one generation lay the greatest number
of eggs in the darkest place of the lightest part of the
cage. Interpreting these data on natural conditions, it
can be assumed that the bugs prefer to lay eggs deep
in the litter in elevated, well-lit areas, avoiding pits, ra-
vines, dense vegetation and other shading. Probably, in
shaded areas in the spring the snow melts too slowly
and the soil warms up, and in depressions, in addi-
tion, there is a risk of flooding the eggs. With the onset
of cold weather, adult bugs die, only diapausing eggs
overwinter. Throughout its range, P, hidens develops in
only one generation (monovoltine).

In cages, adults live up to 4 months, but females
lay the largest number of eggs in the first two months
of life. Mating occurs repeatedly. One clutch consists
of an average of 35-40 eggs (from 1-2 to 60 eggs),
according to Puchkov (1961) — up to 150 eggs, the fe-
male’s fertility reaches 300 eggs, the average fertility is
107.5 eggs per female. The time intervals between the
laying of two successive eggs are 3—5 minutes. It takes
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KpacHO-KOPUYHEBbIe TOHA.
lonmoBa, rpyab c 3avaTkaMu
KPbLIbEB, NUTKW Ha CErMeH-
Tax GPIOIIKA U JIallKW TeMHBIE.
C IIl Bo3pacTa BUAHBI CBETJIbIE
epeBa3yW Ha TOJIEHIX JIAIlOK
U Ha yCHKaX, TYJIOBUIILE JIW-
4YMHOK V BO3pacTa OKpyXe-
HO CBeTJION KaiMou. Tak Kak
CaMKU TIPeAIOYUTAI0T 0CEHbIO
OTKJaAbIBaTh SAHIla B TIOJ-
CTUJIKE Ha OTKPBITBIX MECTax,
9T YYaCTKU IIPOTpPeBaloTCs
COJTHEYHBIMU JIydaMU U MU-
KPOKJIIMAaT, B KOTOPOM Haxo-
OATCA AUIeKIaK1, MOXKET 3Ha-
YUTEJIbHO OTJINYATHCS OT 00ILeH
TEeMIIepaTypbl OKPYXAILETO
Bo3myxa. B jabopaTopuu mmpu
+20° BBIXOJ JIUUUHOK U3 SUI]

npu +25° — yepes 9 CyTOK, IIPU  kapTochenbHoil kKopoBku Henosepilachna
+30° — uepes 7 cyToOK. B cpexn- vigintioctomaculata (hoto: O. I. BosikoB)

Hel Poccuu BBIXOJ JUUYMHOK
MUKpOMepPyca U3 U1l 3aBEPIIAeTCs B TeUeHVe Masl.
JINYMHKY IIEPBOT0 BO3pacTa He IMIUTAITCS JKMBOTHOMI
uIeH, a bIOT BOAY U COKU pacTeHuit. OGbIYHO OHU
HaXoIATCs BOIM3M SUIIeKJIaIKY, MHOTa pa3bpemasich
Ha HebOJbIlIVIe PACCTOSHYS, a 3aTeM BHOBb 06pasys
cKoruieHue. Ecau cocemHue GUIleKIagK HaX0IsITCs
HeIaJleKo IPYT OT APYTa, B TAKOM CKOTIJIEHUU MOXET
HaXOJIUThCS HECKOJIbKO COT JIMUYMHOK ITUKPOMeEpyca.
[Tpu 20° nuuuHKY 1TepexonqaT B Il BO3pacT, B CpelHEM
yepes TPoe CyTOK IPU ITOHWIKEHUY TEMIIEPATyPhI pas-
BUTHE 3aMeajsgeTcs. JInunHKy [ Bo3pacTa mepexoasaT
K IUTAHUIO )KUBOTHOU MUIIEN, XOTSI MOTYT IIOJICACKI-
BaTb PacTeHU JIJIs BOCIIOJHEHUS neduIluTa BiIaruy.
JJTs1 5TUX IMYMHOK TaK)XKe XapaKTepPeH I'PYIIOBOM 06-
pa3 )KW3HU U TPYIIIOBOe MuTaHue (cM. puc. 13).

ClemyeT OTMETHUTD, UTO MOL00HBIN 00pas )KU3HU,
B OTJIMYME OT IPYTUX KJIOTIOB-a30IMWH, XapaKTepeH
I BUJlA B LIeJIOM. I'pynmaMu gepyxaTcs JUIYUHKU
BCeX BO3pacToB. Jla)ke MMaro, XOTs M He 00pasyioT
CKOTLJIEHWH, TPUCYTCTBYIOT B HEGOJIBITUX TPUPOIHBIX
CTalMaX, TUIIA JIECHOM IIOJIIHBI, B KOJIMUECTBE He-
CKOJIBKMX COT 0co6eli. BOBMOXXHO, 5TO CBSI3aHO C TEM,
UTO B3POCJble IMKPOMEPYChI 06J1aaloT BecbMa cJa-
OBIMU JIETHBIMY CIIOCOOHOCTSIMHU (UMest YKOPOUEHHbBIE
KPBLIbs, IBJISIIOTCS TIPAKTUUECKH He JIETAIIIUMN), U,
ecJiv Obl IMUYMHKY pa3bpenananch IIOOIMHOYKE, B3POC-
JIBIM KJIOTIAM B JaJibHEHNIIeM ObLII0 GBI TPYAHO HAUTHU
mapTHepa IJjs criapyuBaHusg. Paboras B Hared jgabo-
paTopuu c Hallel KyabTypoii P. hidens mpodeccop Ha-
LIMOHAJIBHOTO MHCTUTYTA 6mosioruu (National Institute
of Biology) (JIto6sisiHa, CiioBeHMsI) A. YOKJI BBISIBUJI, UTO
KOMMYHUKAIIHS MEX/LY IT0JIaMU 3TOTO BUJIa TPOUCXO-
JIUT aKyCTUUYECKUM METO/IOM, ITyTEM TaK Ha3bIBAEMBIX
BUOPAIMOHHBIX CUTHAJIOB, IIPUYEM JMAIIa30H 3TUX
CHUT'HAJIOB IIUPE, YeM Y APYTUX UCCIEJOBAHHBIX ASO-
pinae (Cokl et al., 2011).

B ma6opaTopuu npu +23-25° TMUNHKY ITPOXOIAT
BCe 5 BO3PAaCTOB IMPUMEPHO 3a MeCSI], HO Pa3BUTHE
HepaBHOMEPHOE JIaXKe Y OJJHOBO3PACTHBIX IMUNHOK,
cozep Kalnuxcs B O[MHAKOBBIX YCIOBUAX. B Ipupoe
IepBble UMAaro IMOSBJISIOTCSA O0BIYHO B MIoJie. Bompe-
KU YTBEPXKIEHWI0 HEKOTOPBIX aBTOPOB ([Ty4ykoB, 1961),

Puc. 13. JInunHkm 2-ro Bo3pacTa

Fig. 13. 2nd instar larvae of P. bidens
MPOUCXOAUT Yepes 14 CcyTOK, nuKpoMepyca fBy3ybuaToro atakyioT iMumHKy  attack the larva of Henosepilachna

vigintioctomaculata.
(photo by O.G. Volkov)

the female about two hours to complete one average
clutch. Reproductive potential is not fully realized.
Usually, dead females have formed eggs that they did
not lay. Thus, when we dissected a dead female in the
laboratory, 42 formed eggs were found in her ovaries.

In order for the larvae to start developing in the
eggs, they need to go through a cooling period. In nat-
ural conditions, the eggs remain inactive for up to
8 months or more, and in winter they are subject to
freezing. In the laboratory, 2 months of keeping the
clutches at a temperature of +2+4 °C is enough for
more than 50% of the eggs to develop. After one month
of keeping in such conditions, about 30% of the eggs
develop. If the eggs are placed in a freezer with a tem-
perature of -10-15 °C within one or two weeks after
laying, they all die. When moving the material from the
laboratory (+25 °C) directly to the refrigerator (+2 °C),
the quality of the material begins to deteriorate rapid-
ly after two months of storage. After 5 months of such
storage, the yield of larvae is only 27-31%.

Guided by the fact that in nature the temperature
decrease usually occurs gradually, we developed an op-
timal storage mode for diapausing P. hidens eggs, and,
in addition, determined the upper temperature limit of
the diapause mode (Volkov, 2011). As a result of exper-
iments, it turned out that the upper temperature limit
for our P. bidens culture is +8°C. After two months of
storage in this mode, with an increase in temperature,
50% of larvae emerge from the eggs. Gradually switch-
ing to the refrigeration mode improves the quality of
the material. More than 60% of larvae emerge from bug
eggs stored for 2 months at +8°C and then 3 months
at +2°C, i.e. twice as many as with the usual refriger-
ation mode. In addition, in this case, freezing of eggs
is possible. When storing the material for two months
at a temperature of +8°C, two months at +2°C and two
weeks at -15°C, 50% of larvae emerged from the eggs.

dutocaHutapusi. KapaHtuH pactenuin 14
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KaHHU6AIU3M y IMUYMHOK ¥ MMaro MMKpoMepyca Bbl-
pakeH, BO BCSIKOM CJIy4ae, B Cajikax, XOTS M HE B Ta-
KOU CTereHu, KaK, HalIpuUMep, y rmogusyca. Oco6eHHO
YS3BUMBI KJIOITBI BO BpeMs JIMHbKY Ha CJIeAYIOUIMHI
BO3pPAacCT, KOTOpas SIBJISETCS JOBOJbHO AJIUTEIbHBIM
npolieccoM. Harrpumep, IMHbKA JUYUHKY V BO3pacTa
Ha UMaro, JI0 MOJHOTO0 ITIOTEMHEHNUS, 3aHUMaeT 4-5 4.
MuHuMaJIeH KaHHUO6aIu3M IIPKU Pa3BUTUMU OJLHOBO3-
PACTHBIX JUYUHOK M3 OJHOU TPYIINBI SUIl B OLHOM
o6beMe, IPU CMEIMBAHUY TAKUX MUKPOIIOMYIAINH
KaHHKO6AIM3M PEe3KO BO3PaCTaeT.

OG6BIYHBIE MECTa OOUTAHUS MUKPOMeEpPyca — IPU-
pedHble 3apOCii TPaB ¥ KyCTapHUKOB, BHIPYOKU,
JIeCHbIE IIOJAHBI. JINUMHKKA MJALIINX BO3PacTOB
yaie o0UTaT B TPABIHUCTOM Spyce, INYUHKY [V-V
BO3PacTOB ¥ MMAaro IMOJHVWMAIOTCS BBINE, B TaKUe
KPYIIHbIE TPaBbl, KAK MBAaH-4Yal, B 3aPOCJIY MaJIMHBI
¥ €)KeBUKU, Ha CTBOJIBI 1 B KPOHBI IepeBbeB. HaunHas
C KOHIIA JIeTa U OCEHbIO B3POCJIbIE KJIOMbI B TeUeHME
JIHS COBEPIIAIOT OIIpeeIeHHbIe MUTPAIIUH 10 PACTH-
TeJIbHOCTH. [Tocjie BOCX0/1a COJIHIIA, KOTIa TPaBhI, B KO-
TOPBIX HOUYIOT ITMKPOMEPYChI, 00MIBbHO YCESTHBI POCOH,
KJIOTIBI TIOIHMMAIOTCS Ha BEPXYIIEYHbBIE JIUCThS, 06ChI-
XawIue paHblle IPYruX. 3aTeM A0 MOJIYLHS KJIOMIbI
HaXOMATCS B CPeIHEM U BEPXHEM SIpPyce TPABIHUCTOMU
¥ KyCTapHUKOBOM PACTUTENbHOCTH, TJ€ TPOUCXOIUT
TIOVICK JOOBIYM U CIIapMBaHYe KJIOIIOB. Birke K Beue-
PV, KOT[la BEPXHUH CJIOU TTOACTUIIKY XOPOIIIO ITPOCHI-
XaeT, KJIOTIbI CITYyCKAI0TCS Ha HEE U OTKJIAJIbIBAIOT U1l
Ha pacTUTEeJIbHbIE OCTaTKK. Ha ITOACTUIIKE B 9TO BpEMSI
MOKHO COOMpPAaTh HEe TOJbKO CAMOK, HO ¥ CaMIIOB IIH-
Kpomepyca.

CrieKTp HAaCEeKOMBIX, YIIOTPEOISIEMBIX TTUKPOME-
PyCcoOM IBy3yO6UaThIM B KQUeCTBe MUIIY, BeCbMa IMUPOK
Y HAaCUMUTHIBAET, 10 JaHHBIM Pa3HbIX aBTOPOB, CBhIIIE
250 Bugmos (ITyukos, 1961; Lariviere & Larochelle,
1989) (cM. Tab. 1). YKe co BTOPOT0 BO3pacTa JUUUHKU
MMMKpPOMepyca HAUMHAKT HAllaJaTh Ha JUYUHOK JPY-
T'UX HACEKOMBIX, YaCTO 3HAYUTENHbHO [IPEBOCXOIANINX
UX 110 pazMepaM. ['pPyIIIoBoi CITocob HanaieHus U Y-
TaHMS II03BOJISIET JIMUYMHKAM CIPaBJIATHCI C TaKOMH
KPYITHOU O6bIUell, KaK, HAalpuMep, I'YCEeHUIIbl Ma-
JIOTO HOYHOTO IaBJUHBETO TJasa Saturnia pavonia L.
[TpenmouynTaeMblii KOPM — IMUNHKY [THJINIbIINKOB,
JKECTKOKPBLIBIX U T'YyCEHUIIbI CAMBIX Pa3HOO6Pa3HBIX
yelryeKpbuibiX. Emie B XVIII Beke peKoMeH0BaJju UC-
I0JIb30BaTh Picromerus bidens nJjist 60pbOBI C ITOCTENb-
HBIMY KJIOIIAMU B IOMeIleHuIX. [[JIs 3TOH IeJIY IPe-
Jlarajy BBIITYCKATh 110 6—8 0c0o6eil B3POCIbIX KJIOIIOB
B IIOMeIleHMe Ha HeCKoJIbKo Hefesb (Clausen, 1940).
3a 3TOT CPOK, KaK yTBEPKAAJIOCH, XUITHUKU TTOJTHO-
CTbHI0 OUMINAIOT IOMEIIEHNE OT ITIOCTEJhHBIX KJIOTIOB,
Jlayke TIPU UX BbICOKON UMCJIEHHOCTH. ITO YTBEPXKIE-
HUS IPEICTaBIISIEeTCsS JOCTAaTOYHO ITPaBI0IIO00HbIM,
TaK KaK MUIKPOMeEPYC OXOTHO U caM IIPOHUKAET B Ope-
BeHYaThle N30bl U UMeeT OObIKHOBEHME 00IIapruBaTh
1eJiv B GpeBHAX CBOMM XO000TKOM B IIOMCKAX JOOBIYM
(mocTeNbHBIE KJIOIBI O0BIYHO B 3TUX LIENSAX U CKPBI-
BaJiiCch). HamajeHue 5TOTO XUIIHMKA Ha KJIOIIOB
C MATKMMHY ITOKPOBaMU, TAKUX KaK KPaCHOKJIOII-COJI-
natuk Pyrrhocoris apterus L., Mbl (UKCUPOBAJIN CaMU
(cM. puc. 14).

B HamMX OIMBITaX MUKPOMEDPYC HE TIUTAJICS TJIS-
MU U IPU OTCYTCTBUHU APYToro kopMma morubast. Ouru-
60uHBIM ABIsgeTcd MHeHHre (Schumacher, 1910), uto
TIMKPOMEPYC He ITUTAETCS BOJIOCATHIMU I'YCEHUIIAMU.

The P. bidens eggs are typically barrel-shaped
for shield bugs, with the operculum surrounded by a
crown of long, thin teeth. The average weight of one egg
is 0.7 mg, and the size is about 1.2 mm in length and
0.9 mm in diameter. Immediately after laying, the eggs
are white, but then quickly darken, becoming almost
black. However, unlike the eggs of many other shield
bugs, this is not a sign of larval development; the eggs
go into winter diapause in an embryonic state, and
larval development begins after the eggs have cooled.
The female’s secretions darken, covering the eggs, glu-
ing them together and sticking them to the substrate.
Darkening occurs especially quickly under the influ-
ence of light and at high humidity and probably masks
the bug eggs on the substrate (see Fig. 12).

In spring, P. bidens larvae emerge from overwin-
tered eggs. The larvae go through five instars. The lar-
val coloration is dominated by red-brown tones. The
head, chest with wing rudiments, shields on the ab-
dominal segments and legs are dark. From the 3" in-
star, light bands are visible on the shins of the legs and
on the antennae, the body of the 5" instar larvae is sur-
rounded by a light border. Since females prefer to lay
eggs in the litter in open places in autumn, these areas
are warmed by the sun’s rays and the microclimate in
which the egg-laying areas are located can differ sig-
nificantly from the general ambient air temperature.
In the laboratory, at +20°, the larvae emerge from the
eggs after 14 days, at +25° — after 9 days, at +30° — af-
ter 7 days. In Central Russia, the emergence of P, bidens
larvae from eggs is completed during May. The first-
stage larvae do not feed on animal food, but drink wa-
ter and plant juices. They are usually detected near the
egg-laying site, sometimes wandering off over short
distances and then forming a cluster again. If neigh-
boring egg-laying sites are close to each other, such a
cluster may contain several hundred P, bidens larvae. At
20°, the larvae enter the second stage, on average, after
three days; when the temperature drops, development
slows down. The second-stage larvae switch to feeding
on animal food, although they can suck up plants to
replenish the moisture deficit. These larvae are also
characterized by a group lifestyle and group feeding
(see Fig. 13).

It should be noted that this lifestyle, unlike oth-
er azopine bugs, is typical for the species as a whole.
Larvae of all ages stay in groups. Even imago, although
they do not form clusters, are present in small natural
habitats, such as forest clearings, in quantities of sev-
eral hundred individuals. Perhaps this is due to the
fact that adult P, hidens have very weak flight abilities
(having shortened wings, they are practically flight-
less) and if the larvae wandered off alone, it would be
difficult for adult bugs to find a partner for mating.
Working in our laboratory with our P. hidens culture,
Professor of the National Institute of Biology (Lju-
bljana, Slovenia) A. Cokl found that communication
between the sexes of this species occurs acoustically,
by so-called vibration signals, and the range of these
signals is wider than that of other Asopinae studied
(Cokl et al., 2011).
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[ ooty

Puc. 14. Camka nukpoMepyca gy3ybuaTtoro

Pyrrhocoris apterus (poTto: O. . Bonkos)

B ymma6opaTopuy ¥ IMYUHKY, M ©UMaro OXOTHO HaTama-
10T Ha TYCEHUI] MeJIBeNUI], ¥ HETTAPHOI'0 MIEJIKOIIPsLa
(cMm. puc. 15), 0 TuTaHUYM IUKpoMepyca B TYBUHCKOHN
Talre rycCeHUIlaMy CUOGUPCKOTO KOKOHOMIPSA CO006-
uraet Kosomuer (1962).

[MuTaHVe TUIaMU Pa3JIMYHBIX HACEKOMbBIX UMe-
€T MEeCTO B IEPBYI0 0YepPenb IJIsd JUYUHOK KJIOTIA.
[TUKPOMEPYC OXOTHO MUTAETCS KYKOJIKaMU U IPYroi
HEIOZBW)XHO, B TOM YKCJIE MEPTBOM, TOObIUEH. B j1a-
60pPaTOPHBIX YCIOBUSIX MUKPOMEPYCY TaKXe OBLIN
IpeJJIOKEHBI INYNHKY JBYKPBUIBIX: MyXU-PO30DU-
Jiet Drosophila sp., KOMHaTHOU Myxu Musca domestica L.
u myx-kaynudopun nporodopmun Protophormia ter-
raenovae R.-D. u kaynudopsl KpacHOT0JI0BOY Callipho-
ra vicina R.-D. JInunHKaMu Ap0o30(G Uikl TMKPOMEPYC
He TUTAJICS Hake B YCIOBUSIX TOJIOAHUS, TNYUHKYA
KOMHATHOM MyXU 1 0COGeHHO 60JIee KPYTIHbIE IMUNH-
KU KaJutudopu/| BIIOJTHE MOIOILIY B KAUECTBE Jlellle-
BO¥ KOPMOBO1 6a3bl.

Korpa rosiogHbIM KJomaM ObLIU MPeAIoXKeHbI
IoxeBble uepBu Eisenia fetida (Savigny) (13 ma6opa-
TOPHOU KYJIbTYPBI), OHU AEJIAJIU IIOTBITKY ITPOKOJIOTH
4yepBs, HO TYT ’Ke OTCTYIIAJIU, IIPUUEM 3a €T0 X060T-
KOM TSIHYJIach cJiu3b. HO B IpUpPO/ie Mbl HABJIIOLAIA
MUTaHUE UMAaro MMKPOMepPyca MOKPBITBIMU CJIU3BI0
JIOXKHOT'YCEHUIIaMU BUITHEBOI'O CIU3UCTOrO TUJIUIb-
muka Caliroa cerasi (L.) (cM. puc. 16).

JIO)KHOTYCEHUI], PBIXKETO COCHOBOTO MTUJIAJIBIIA-
Ka ©Maro r1uKpomMepyca 0X0THO IToefau B cafgkax. Ho
B IIOJIEBBIX OITBITaX ITPY PACCEJIEHUU Ha BETKYU COCHBI
C IUYMHKAMU TUJIWJIBIIUKA INIYUHOK 3—4-T0 BO3pac-
Ta ITUKPOMEPYCa BBISCHUIIOCH, YTO IIPU TIOTIBITKE Ha-
TacTh Ha JIOXKHOTYCEHUITY OHA BBITTYCKAET HA IMYUHKY
KJIOTIA CMOJIMCTYIO XKUJIKOCTb M3 POTOBOTO OTBEPCTHUS,
rocJjie Yero JUUYMHKA IIpeKpallaeT aTaky, HaunHa-
€T YMCTUTBCS U CTapaeTcs rnepebpaThbcs Ha Jpyrue
pacreHwus.

JIMUMHKY Jiyullle TIePeJBUTAITCS 110 TJIaJKUM
ITOBEPXHOCTSM, YEM TSIXKEJIbIe B3POCJbIE KJIOIIBI.
[Ipu moMeneHUY Ha KOYaHBI KAIlyCThI, 3aCeJIeHHBIE

Fig. 14. P. bidens female attacks
HanapaeT Ha IMYMHOK KpacHoknona-conpatuka  the larvae of Pyrrhocoris
apterus (photo by 0.G. Volkov)

In the laboratory at +23...+25°
the larvae pass through all 5 instars in
about a month, but the development is
uneven even in the same-aged larvae
kept in the same conditions. In nature
the first imagoes usually appear in
July. Contrary to the assertion of some
authors (Puchkov, 1961), cannibalism
in larvae and imagoes of P. bidens is
expressed, at least in cages, although
not to the same extent as, for example,
in P. maculiventris. Bugs are especially
vulnerable during molting to the next
instar, which is a rather long process.
For example, the molt of a 5" instar
larva to imago, until complete dark-
ening, takes 4-5 hours. Cannibalism
is minimal during the development of
same-aged larvae from one group of
eggs in one volume, when such micro-
populations are mixed cannibalism
increases sharply.

The usual habitats of P, bidens are
riverine thickets of grass and shrubs,
clearings, forest clearings. Younger
larvae often live in the grass layer,
while larvae of the fourth and fifth instars and adults
rise higher, into large grasses such as fireweed, into
raspberry and blackberry thickets, onto tree trunks
and crowns. Beginning in late summer and autumn,
adult bugs make certain migrations through the veg-
etation during the day. After sunrise, when the grass-
es in which P, hidens spend the night are abundantly
covered with dew, the bugs rise to the apical leaves,
which dry out earlier than others. Then, until midday,
the bugs are in the middle and upper tiers of grassy
and shrubby vegetation, where they search for prey
and mate. Closer to evening, when the upper layer of
the litter dries well, the bugs descend onto it and lay
eggs on plant remains. At this time, you can collect
not only females, but also P, bidens males on the litter.

The range of insects consumed by P. bidens as
food is very wide and, according to various authors,
includes over 250 species (Puchkov, 1961; Lariviere &
Larochelle, 1989) (Table 1). Already from the second
instar, P, bidens larvae begin to attack the larvae of oth-
er insects, often significantly larger than them. The
group method of attack and feeding allows the larvae
to cope with such large prey as, for example, larvae of
Saturnia pavonia L. The preferred food is the larvae of
sawflies, beetles and caterpillars of a wide variety of
Lepidoptera. As early as the 18™ century, it was rec-
ommended to use P, bidens to control bedbugs indoors.
For this purpose, it was suggested to release 6—-8 adult
bugs into the room for several weeks (Clausen, 1940).
During this period, it was claimed, the predators com-
pletely clear the room of bedbugs, even if their num-
bers are high. This claim seems quite plausible, since
P, bidens willingly penetrates log huts and has a habit of
searching through cracks in the logs with its proboscis
in search of prey (bedbugs usually hid in these cracks).
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TyCeHUIlaMU PEITHOY 6eJITHKY, UMaro mOoCTEeIIeHHO
COCKaJIb3bIBAIOT C TJIaJIKUX JUCTheB U 3D(HeKTUB-
HOCTb OKa3bIBAeTCI HEBBICOKOMH. JInunHkY [I-1V Bo3-
pacTa, IoMelleHHbIe Ha 3TH K€ KOYaHbI, CBOOOLHO
TmepeMellaTCs 10 HUM 1 GbICTPO OUUIIAIOT KOUaHbBI
OT TYCEHUII.

Cormacuo Miller (1942) (us [TyukoBa, 1961), 1u-
YMHOK MMMKPOMepyca MOXXHO BbIKAPMJIMBATD BILJIOTh
JI0 IUMaro TOJIbKO Ha PACTUTENbHON MUIIe — Ha IPO-
Ke KpacuJibHOM Genista tinictoria L. CamoMy [TydKoBy
He yaJioCh BEIKOPMUTD JIMUUHOK ITUKPOMepyca, Ha-
unHadg c Il Bo3pacra, Ha pacTeHuax. OgHako [TyukoB
He YKa3bIBaeT, HA KAaKUX UMEHHO PaCTEHUSIX OH IIbI-
TaJICS BBIKAPMJIUBATh JIUUYMHOK, — Miller BbIKapMJIu-
BaJI Ha 6060BBIX. HaMu Gblila IPEAIPUHSITA IOIIBIT-
Ka BBIKOPMUTH JINUMHOK ITHUKPOMeEpPyca, HaunMHasg
c I Bo3pacTa, Ha pacTeHUsIX TOpoxa IOCEBHOTO Pisum
sativum L. B eMKkocTu 6bLI0 IToMeleHo 1o 100 juun-
HOK — Ha PacTeHMs ropoxa U Ha ropox ¢ 3e0puHuen

Puc. 15. Umaro nukpomepyca
ABy3y6uyaToro HanapaoT Ha ryceHuLy

Ha BeTke nunbl (doTo: O. . Bonkos)

Puc. 16. Picromerus bidens
nuTaeTcsa IMYMHKOWN BULLHEBOrO
cnusucToro nuaunbwmka Caliroa  on a hawthorn leaf (photo by

Fig. 16. Picromerus bidens

cerasi Ha nucTe 6osipbILWIHUKA 0.G. Volkov)

(cpoto: O. T. Bonkos)

Fig. 15. P. bidens imagoes attack
the caterpillar of Lymantria
HenapHoro wenkonpsapa Lymantria dispar ~ dispar on a linden branch

(photo by 0.G. Volkov)

feeds on the Caliroa cerasi larva

The attack on soft-shelled bugs such as Pyrrhocoris
apterus L. was witnessed by us (see fig. 14).

In our experiments, P, bidens did not feed on aphids
and, in the absence of other food, died. The opinion
(Schumacher, 1910) that the P, hidens does not feed on
hairy caterpillars is erroneous. In the laboratory, both
larvae and imago readily attack caterpillars of the bear
and gypsy moth (see Fig. 15); Kolomiets (1962) reports
that P, bidens feeds on Dendrolimus sibiricus larvae in the
Tuva taiga).

Feeding on eggs of various insects occurs primar-
ily for bug larvae. P, bidens readily feeds on pupae and
other motionless, including dead, prey. In laboratory
conditions, P. bidens was also offered dipteran larvae:
Drosophila sp., Musca domestica L. and Protophormia ter-
raenovae R.-D. and Calliphora vicina R.-D. P, bidens did not
feed on Drosophila larvae even under starvation condi-
tions; housefly larvae and, especially, larger calliphor-
id larvae were quite suitable as a cheap food source.

When hungry bugs were offered

T earthworms Eisenia fetida (Savigny)

(from a laboratory culture), they at-

tempted to pierce the worm, but im-

mediately retreated, with mucus

trailing behind its proboscis. But in

nature, we observed the feeding of

P. bidens imagoes on slime-covered

false caterpillars of Caliroa cerasi (L.)
(see Fig. 16).

P. bidens imagoes actively fed
on false caterpillars of the red pine
sawfly in cages. But in field experi-
ments, when settling P. bidens larvae of
31—4™ instars on pine branches with
sawfly larvae, it turned out that, when
trying to attack the false caterpillar,
it releases a resinous liquid from the
mouth opening onto the bug larva,
after which the larva stops attacking,
begins to clean itself and tries to move
to other plants.

But the larvae move better on
smooth surfaces than heavy adult
bugs. When placed on cabbage heads
inhabited by turnip white caterpil-
lars, the adults gradually slide off the
smooth leaves and the effectiveness
is low. Larvae of the 2" to 4t instars,
placed on the same heads of cabbage,
move freely on them and quickly clear
the heads of cabbage of caterpillars.

According to Miller (1942) (from
Puchkov, 1961), P. bidens larvae can
be reared up to imago only on plant
food - on Genista tinictoria L. Puchkov
himself failed to rear P. bidens lar-
vae, starting from the third instar, on
plants. However, Puchkov does not in-
dicate on which plants he tried to rear
the larvae — Miller reared them on le-
gumes. We attempted to rear P, hidens
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Ta61. 1. HekoTopbie BUbI — X03sieBa Picromerus hidens
B JIAGOPATOPHBIX U MOJIEBBIX YCJIOBUAX

Table 1. Some host species of Picromerus bidens in laboratory
and field conditions

Buj HaceKoMOro Jlnunnka Kykoska WUmaro MictouHuk By HacekoMoro JInuunka Kykosaka Mmaro MicTouHUK
Insect species Larva Pupa Imago Source Insect species Larva Pupa Imago Source
HEMIPTERA Cubupckuit Kosomuerr,
KpacHokor- KOKOHOIIDAL + ? ? 1962 .
CONIATUK . _ > C.n. Dendrolimus Kolomiets,
Pyrrhocoris apterus L o.d. sibiricus Tschetv. 1962
Kion mocTenbHbBIN B . Clausen HemnapHbIi %yi;cos
Cimex lectularius L. 1940. Elenxotnpg.u ® ? ’ 1961
COLEOPTERA JIMAntria o.d.; Puch-
dispar L. Kov. 1961
Kosopazckuit ov,
KapTOo(heNbHbIN XKYK + ? + C.n. [Ty4KOB,
Leptinotarsa o.d. SMMHI IAEHAIA ° " 1961
decemlineata Say Operophtera : ’ " Puchkov,
brumata L. 1961 !
KalmHOBBIN
JIUCTOE, 5 ” C.o. . C.n.
Galerucella viburni ’ ’ o.d. Agrotis sp. +) ? ? o.d.
Payk.
TTocmenos,
ToroJieBbIi CoBKa-raMma 1989
5 ° C.n. + ? ?
JICTOEZ, ) ; ; od Autographa gamma L. Pospelov,
Melasoma populi L. o 1989
KaprodenbHast OropofHas COBKa c
KOpOBKa . 5 . C. m. Lacanobia + ? ? ’ d'u'
Henosepilachna ' od. oleracea (L.) o
vigintioctomaculata KamycrHas coska
Motschulsk
( y) Mamestra +) ? ? g' dﬂ'
BOJIbIIOM Cn brassicae (L) o
MYyHHOM XpyIiaK ) ) ) o.d Hymenoptera
Tenebrio molitor L. o y P
Lepidoptera KpBIKOBHUKOBBIH com
NUJIWJIBIIUK + ? ? od
Bosbinas Cn Nematus ribesii Scop. o
BOIIIMHHAS OrHEBKa (+) +) +) o. d ’ R
Galleria mellonella L. o C.no.
MUIUJIBIIUK + ? ? od
OrueBka Nematus salicis L. o
caMIIUTOBas ) 5 5 C.no. P - - "
Cydalima perspectalis ’ ’ o.d. DK COCHOBBIN OJIOMUET]
MUINJIBIIUK unp., 1972
(Walker) S . + ? ? .
Neodiprion sertifer Kolomiets
lopHocTaeBas Geoffr. etal., 1972
MOJIb I6JIOHHAS C. n.
2 ? =
Yponomeuta ) ’ ’ o.d. BHmHeBI’H:I c
malinellus Z. CIIMSHUCTBIN + ? ? S
IAIAIbITNK o.d.
KpanusHuiia . 5 5 C.n. Caliroa cerasi (L.).
Vanessa urticae L. ’ ’ o.d.
DIPTERA
TTaBaIMHMNY r1as3 C.o.
; + ? ? Myxa KOMHaTHast C.n.
VanessaioL o.d. .
Musca domestica L. ) ) ) o.d.
MHOTrOIBETHHIIA 5 ° C. .
Vanessa polychloros L. ) ’ ’ o.d. Myxa
paHHEBECEeHHAA ) ) ) C.n.
PerHas GellstHKa ) 0 ” C.o. Protophormia od.
Pieris rapae L. o.d. terraenovae R.-D.
ITyuxos, CuHaAa MACHas MyXa c
BOHp.bIH.IHI/IL[a' R ” 1961 KPacHOTOJIOBAS ) ) ) -dﬂ-
Aporia crataegi L. ’ ’ Puchkov, Calliphora vicina R.-D. o.d.
1961
MaTbiit HOYHOI . I'IpVIMella.l-l(v-I'.()!: Eo6osHaqaeT nuTaHue B gCTeCTBeHHbIX '
ABIIHAH [1a3 ) 5 > O.c,iu. ycngsmlx, 0603HavaeT nNuTaHne B.na OPaTOPHbIX YCIOBUSIX;
Saturnia pavonia L. .d. 06o3HavaeT «CTaans oTcyTCTByeT>;
? 0b03HavaeT «CBeOEeHWI HEeT»; C. . — COBCTBEHHbIE JaHHbIe.
Jlyaka cepebpucras 5 ” C.o. .- Y g .
: natural feeding; (+): laboratory feeding; -: stage absent;
Phalera bucephala L. ) ’ ’ o.d. & () Y g g

?: no information; o. d.: original data.
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Zebrinia pendula Schnizl. Hu B omHOM ciyyae He yma-
JIOCh IOBECTU JIMUMHOK 10 V Bo3pacTa. Bo Bcex Bapu-
aHTax 60JIBIIAS YaCTh IMYMHOK rTorubasa yxxe B Il Bo3-
pacTe, HEMHOT'ME 3a CUeT KaHHUbaIM3Ma Iepexomuiu
B Il Bo3pacT u equHUIBI — B [V. He GBbIJIO BBISBJIEHO
HUKaKUX IIPEUMYIIECTB rOpoxa 110 CDAaBHEHUIO C 3€e-
OpUHUEN U TIPU UCIOJb30BAHUU UX B KAUECTBE JI0-
TTOJTHUTEbHOW TTOAKOPMKY MTPU TMTUTAHUU JUYUHOK
SKMBOTHOU NUIIEN. [10-BUAMMOMY, KIIOTIBI UCITOIb3YIOT
pacTeHus TOJIbKO KaK UCTOUHUK BIIATHU.

[TorckoBOe TTOBeJleHNe TTIMKPOMepyca OUeHb xa-
PaKTEPHO: KJIOM IEPEIBUTAETCS 10 PACTEHUSIM C BbI-
TSHYTBIM BIIEPE], YCUKaMU U OMYIIEHHBIM X000TKOM.
Kax y»xe 6b110 CKa3aHO, KJIOIIbI IPAKTUYECKY He JieTa-
0T ¥ TI03TOMY, ECJIU HE 3aMETWJIU NOOBIUY, TepefBUTa-
I0TCSl MeZIJIEHHO, TIIATEJIbHO UCCIEeNYS TIOBEPXHOCTD,
Ha KOTOPOU HaXOAATCs. Y3KMe TTOJIOCTY B PACTEHUIX
¥ IEJIW B CTBOJIAaX JIePeBbeB (M B CTEHAX 3[IaH1H) KJIO-
IIbI UCCJEAYIOT NIPYU MOMOIILM X060TKa. ECIU KJIOTIBI
00HaPY)XMBAIOT HETIOABU)XHYI0 NOOBIYY, HATIPUMED
KYKOJIOK, OHU UCCJIELYIOT €€ IIPU ITOMOIIU YCUKOB,
a 3aTeM IPUCTYNIAIT K IIPOKaJibIBaHUI0. Mbl HabJI10-
Iajiu IpoKaJibiIBaHVe MUKPOMEPYCOM KYKOJIOK Taji-
Jlepuu Jake yepes3 CTEHKU UX KOKOHA. JII0OGOIIBITHO
ToBeJleHVe MUKpoMepyca IpU 06HAPYKEeHUU 06bI-
UM, HaXOJISIIENCs B TayTUHHBIX THE3/IaX, UTO Xapak-
TEPHO [JIs PSJla BUIOB YeIlyeKPBIIbIX U IIePeIoHYa-
TOKPBLIBIX. Ha BeTKy A6JI0HU C THe3I0M sI6JI0OHHOM
TOPHOCTAeBOM MOJU OBbLIN MOcakeHsI P. bidens. Kio-
IIBI TIEPEIBUTAJIMCH T10 THE3Y CHAPY’KU, HE TPOHUKAS
BHYTPb. O HAKO, TIOCKOJIBbKY T'yCEHUIIBI TOPHOCTAEBOM
MOJIV TIMTAIOTCS Ha Tepudepuu ruesa, KJIOIbl Ta-
CKaJIM X CKBO3b MAyTUHY OLHY 3a APyrou u 3a 10 cy-
TOK UCTPEOUIN KOJIOHUIO ITIOYUTU TTOJTHOCTBIO — U3 He-
CKOJIBKUX JECSITKOB I'yCEHUI] OKYKJIMUJINCh TOJIBKO TPU
(cM. puc. 17). B Apyrux ombiTaxX, KOrLa Mbl ITpejIaraiu
UKpoMepycy rHe3za 6JJ0HHOM MOJIU C TyCEHUIIaMU,

Puc. 17. JInunHkn n nmaro
Picromerus bidens yHn4TOXawT

larvae, starting from the first instar, on pea plants Pi-
sum sativum L. We placed 100 larvae in a container — on
pea plants and on peas with Zebrinia pendula Schnizl.
In neither case did we manage to bring the larvae to
the fifth instar. In all variants, most of the larvae died
already in the second instar, a few, due to cannibalism,
passed to the third instar, and a few — to the fourth. No
advantages of peas were found in comparison with Ze-
brinia pendula and when using them as additional feed-
ing when feeding larvae with animal food. Apparently,
the bugs use plants only as a source of moisture.

The searching behavior of P, bidens is very char-
acteristic: the bug moves along the plants with its an-
tennae extended forward and its proboscis lowered.
As has already been said, bugs practically do not fly
and therefore, if they have not noticed prey, they move
slowly, carefully examining the surface on which they
are. Bugs examine narrow cavities in plants and cracks
in tree trunks (and in the walls of buildings) with the
help of their proboscis. If the bugs find motionless
prey, for example, pupae, they examine it with the help
of antennae, and then begin to pierce it. We observed
P, bidens piercing Galleria pupae even through the walls
of their cocoon. The behavior of P. bidens when detect-
ing prey located in web nests is curious, which is typi-
cal for a number of species of Lepidoptera and Hyme-
noptera. P, bidens were planted on an apple tree branch
with a nest of the apple ermine moth. The bugs moved
around the nest from the outside, without penetrating
inside. However, since Yponomeuta spp. larvae feed
on the periphery of the nest, the bugs dragged them
through the web one by one and in 10 days almost com-
pletely exterminated the colony — out of several dozen
larvae, only three pupated (see Fig. 17). In other exper-
iments, when we offered P, bidens nests of Hyponomeuta
malinella with larvae that had almost finished feeding,
the effectiveness was low — most of the larvae managed

L

Fig. 17. Larvae and imagoes of Picromerus bidens
feeding on Yponomeuta malinellus in a spider’s

ryceHuu, s6noHHon ropHoctaeBort  nest on an apple tree branch (photo by 0.G. Volkov)

monu Yponomeuta malinellus
B MayTUHHOM FHe3e Ha BeTke
a6noHu (choto: O. I. Bonkos)
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MOYTHU 3aBEPUIUBIIMMU NUTaHUE, SPPEKTUBHOCTD
Obla HEBBICOKOM — 60JIbIIIAs YaCTh I'yCEeHNI] ycIieBaja
OKYKJIUTBCS. [IJIOTHBIE TTAYKY KOKOHOB MOJIHY, TIPUKPHI-
Thle IAyTUHOH, MO-BUJMUMOMY, MaJIOJOCTYITHBI A JIs
MMMKpoMepyca.

B3pociible TUKPOMEPYCHI CITOCOGHBI 06HAPYKUTh
KPYTIHYIO T06BIYY, HAIpUMep TYCEeHUIL COBOK, Ha pac-
cTOoSIHUM 2—3 M. JIJIg TTOUCKA JAO6GBIYM UCITOJNb3YETCS
u oboHsHUE. [Tocie o6GHAPYKEHUS KJIOIMbI OBICTPO
IpUOIKAIOTCS K OObIUE 10 PACCTOSIHUSA B 2—4 CM,
TI0CJIe Yero HAaUMHAIOT IBUTaThCs YPE3BhIUAHO Me/I-
JIEHHO W OCTOPOJKHO. [Ipy 3TOM MX XO60TOK BBITS-
HYT 10 HAIIPaBJIEHUIO K IOObIUe, & YCUKU OTBEIEHbI
B CTOPOHBI U Hazas. OCTOPOXHO JOTPOHYBIIUCH XO-
6OTKOM [I0 OOBIYM, KJIOII IIPOKAJIBIBAET €€ IIOKPOBLI
CBOUMM 3a3yOpPeHHBIMU MaHAuOyIaMu. EC/iu ITOKpO-
BBI B JAaHHOI TOUKe He MOAJaI0TCs IPOKaJbIBAHUIO,
KakK, HalIpuMep, Y )KYKOB, TUKPOMEPYC HAaUMHAET
TmepeBUTaTh X060TOK IT0 TIOBEPXHOCTH TeJia Ho6bIur
B [TIOMCKaX ysI3BUMOro MecTa. Eciu nobsiua ob6Hapy-
JKUJIA HaTlaZleHre U TIBITAeTCS CKPBIThCS, KJIOT YIIOP-
HO ee mpeciienyeT. [Tocje MPOKaJIbIBaHUS TOKPOBOB
MaHAUGYIaMU KJIOT Yepe3 MaKCUJIJIbI BIIPhICKMBAET
B JKEPTBY CJIOHY, COIEPKAI[YI0 IIPOTEOJIUTUIECKUE
¢epmenTHI. [IpoIecc BOPBICKUBAHMUS YPEe3BbIUYANHO
0oJIe3HEH [JIs )KEPTBbI, ¥ OHA aKTUBHO 000POHSIETC.
I'yceHUIIbI OOBIYHO MIBITAIOTCS CXBATUTD YEJIOCTIMU
MECTO YKOJIa, a 3aTeM yIoJ3aioT. Kjorr, 66ICTpo Tepe-
IBUTASCh, IIOCTABJISAET UYENIOCTIM JOOBIUYM TOJHKO
CBOM X060TOK, KOTOPBIH, TT0-BUAUMOMY, OUeHb TBEP],
TaK KaK HY OHOU I'yCeHUIle He YIaJIOCh eT0 ITePeKy-
CcUTh. [IpY MOMBITKE XXEPTBBI CKPBIThCS, KJIOII Ipe-
MISITCTBYET 3TOMY, LIETISISICh JIalIaMU 32 IIOBEPXHOCT,
a IIPU CJIWIIKOM CUJIbHOM COITPOTUBJIEHUU I006BIUY,
clenlyeT 3a Hell. MaHAMOYJ bl TMKPOMEPYCa 3aKPeILIs-
IOTCSI B IOKPOBAX TeJia JOObIYY OUeHb IIPOYHO, TaK KaK
He IPUXOAUJIOCH HAGII0IaTh, YTOOBI KAKOMY-JIO0 Ha-
CEKOMOMY yIaJI0Ch OCBOBOAUTHCS OT YKOJIA TUUUHKYA
CTapIlero Bo3pacTa WX MOJIOOT0 B3POCJIOTO KJIOoIIa.
Kitom cTpeMuTCs JUMUTH LO06BIYY OMIOPHI, TI0O3TOMY
00bIYHA 1032 IMTAHU KJIOIIa Ha PAaCTEeHUSIX — BHU3
T0JIOBOM, KOTZIA OOBIYA, Ta)kKe OYEeHDb KPYITHasl, BUCUT
Ha X000TKe. KpymmHOe HaceKoMOe MOXKET BbIPBAThCS
TIoCJIe YKOJIa TUUYMHKY MJIaZIIIEro BO3pacTa Ui OYeHb
CTaporo B3POCJIOTO KJIOMA, Y KOTOPOTO MaHAUGYIIbI,
O-BUAUMOMY, VKe U3HOIIeHbl. OMHAaK0, TOCKOJIbKY
CJIIOHA y’Ke BIIPBICHYTA, rubesib NoObIUYM HerudbexHa.
Ecyii B3pOCJIOTO KOJIOPA/ICKOTO JKyKa 0TO6PaTh Y KJIO-
T1a cpasy ke II0CJie YKOJIa, TU0eJIb KyKa MPOUCXOIUT
B TeueHue oT 0,5 10 2 4. Takoi MeXaHW3M IIOBBIIIIa-
eT 3(heKTUBHOCTb MMKPOMEPYCa B KAUeCTBE areHTa
610JIOTMYECKOT0 KOHTPOJIS.

OGBIYHO, ECJIV ONUH TUKPOMEPYC aTaKOBAaJ J10-
6BIUy, K HEMY IIPUCOEIUHSIIOTCS IPyTrye Kokl Oco-
GEHHO 3TO XapaKTEePHO MIJIs IMUYNHOK, KOTOPbIE BEAYT
TPYMIIOBOM 06pas )KM3HU. BO3pacTHOI COCTaB I'PYITIIBI
HEOIVHAaKOB, OJlHAKO COBEPIIEHHO He 0093aTeJIbHO,
YTO MEePBBIMU HAllaJleHVe Ha J06bIUY OCYIIECTBISIOT
JIMUMHKY CTapIIeTro BO3pacTa MM B3POCJIbIE KJIOMHI.
Hepenko mepBbIMU aTaKyT KPYITHYO JOGBIYY MJIa-
mue JUYUHKYU. [Ipyrue KJIOMNbl MPUCOEAUHSIIOTCS
K ob1I1eli Tpariese B Jilo60e BpeMsi, BILIOTh J0 TTOJIHOT'O
BBICACBIBAHUS AOOGBIYU. [PYIIIIOBOE TUTaHKE O0COGEH-
HO XapaKTePHO JJIs1 Jab0paTOPHBIX YCIOBUY COmepIKa-
HUS TUKPOMEPYCa, OTHAKO U B TIPUPOIHBIX YCIOBUAX
MBI HAGJIIOZAJIY TPYIITIIOBOE MTUTAHWE, KaK JUYUHOK,

to pupate. Dense packs of moth cocoons, covered with
web, are apparently not very accessible to P. bidens.

Adult P, bidens are able to detect large prey, such as
Ponometia (Tarachidia) candefacta larvae, at a distance of
2-3 meters. They also use their sense of smell to find
prey. After detecting it, the bugs quickly approach the
prey to a distance of 2—4 cm, after which they begin to
move extremely slowly and carefully. Their proboscis
is extended towards the prey, and the antennae are
pulled back and to the sides. Carefully touching the
prey with its proboscis, the bug pierces its integument
with its serrated mandibles. If the integument at this
point is not amenable to piercing, as, for example, in
beetles, P. bidens begins to move its proboscis along
the surface of the prey’s body in search of a vulne-
rable spot. If the prey has detected the attack and is
trying to escape, the bug persistently pursues it. After
piercing the integument with its mandibles, the bug
injects saliva containing proteolytic enzymes into the
victim through its maxillae. The injection process is
extremely painful for the victim, and it actively defends
itself. The larvae usually try to grab the injection site
with their jaws and then crawl away. The bug, moving
quickly, exposes only its proboscis to the jaws of the
prey, which is apparently very hard, since no larva has
managed to bite it off. When the prey tries to escape,
the bug prevents this by clinging to the surface with
its paws, and if the prey resists too much, it follows it.
The mandibles of P, bidens are fixed in the integument
of the prey very firmly, since no insect has ever been
able to free itself from the injection of an older larva or
a young adult bug. The bug strives to deprive the prey
of support, so the usual feeding position of the bug on
plantsis upside down, when the prey, even a very large
one, hangs on the proboscis. A large insect may escape
after being pricked by a young larva or a very old adult
bug whose mandibles are apparently worn out. How-
ever, since the saliva has already been injected, the
death of the prey is inevitable. If an adult Colorado po-
tato beetle is removed from the bug immediately after
the prick, the beetle dies within 0.5 to 2 hours. This
mechanism increases the effectiveness of P. bidens as a
biological control agent.

Usually, if one P, bidens attacks the prey, other bugs
join it. This is especially true for larvae, which lead a
group lifestyle. The age composition of the group is not
the same, but it is not at all necessary that the first to
attack the prey are older larvae or adult bugs. Often,
younger larvae are the first to attack large prey. Oth-
er bugs join the common meal at any time, up to the
complete sucking out of the prey. Group feeding is
especially characteristic of laboratory conditions of
keeping P, bidens, but in natural conditions we have also
observed group feeding of both larvae and imagoes.
This property can be considered both a positive and
a negative feature of the entomophage. Group feeding
allows P, bidens to successfully attack prey that is signifi-
cantly larger than it, but also increases the time it takes
to eliminate the phytophage colony: the bugs prefer to
join the feeding of an already fixed victim, ignoring oth-
er individuals until the prey is completely sucked out.

duTtocaHutapus. KapaHTtuH pactenuin 20



BUONIOMMYECKUIM KOHTPOJIb  BIOLOGICAL CONTROL

Puc. 18. Jlnuunka II BospacTta Picromerus  Fig. 18. 2nd instar larva of

bidens aTakyeT nuuuHky IV Bo3pacTa
KONOPaACKOro KapTohesibHOro xyka

(cpoTo: O. T. Bonkos)

TaK ¥ B3POCJBIX 0cobeli Kitoma. Takoe CBOMCTBO MOX-
HO paccMaTpUBaTh KaK MOJIOKUTENbHYIO, TAK U OTPU-
1aTebHY0 0CO6EeHHOCTh 9HTOMOdara. [pPyIIoBoe mu-
TaHMe He TOJIBKO MO3BOJISIET MMKPOMEPYCY YCIIEITHO
aTaKoBaTh 0OBIUY, BHAUNUTEIHHO ITPEBOCXOIATIYI0 ETO
10 pa3Mepam, HO U YBEJIMYMBAET BPEMS JIMKBUI AU
KosoHuU (huTodara: KJIOMIbI ITPEIIIOYNTAIOT IPUCoe-
JUHSITBHCA K MUTAHUIO y)Ke 3apUKCUPOBAHHOM XKePT-
BOU, UTHOPUPYS APYrue 0Cco6U /10 MOJTHOTO BhICACKI-
BaHUA LOOBIUU.

OCHOBHBIMHY BparaMu NUKpoOMepyca B IPUPO/I-
HBIX YCJIOBUAX SIBJISIFOTCS, ITO-BUAVMMOMY, MTayKU M,
BO3MOXXHO, XUII[HbIe HACeKOMbIe. [I0ITaB B MayTUHY,
MUKPOMEPYC He JieJlaeT MOMNbITOK 3aIUThl OT MayKa
CBOMM MOIIIHBIM X060TKOM. TaK)Ke B OTJIMYME OT, Ha-
IpUMep, KJIOMoB-xuinHelloB Reduviidae mukpomepyc
He TIBITAEeTCS YKOJIOTh XOO0TKOM B3SIBIIIETO €TO B PYKU
yeyioBeka. [TyukoB (1961) MPUBOJUT B KAaUECTBE MIPU-
POJHOTO Bpara mukKpoMepyca ocy-chenuny Astatus
hoops Schr., KoTopas BbIKAPMJIUBAET CBOUX JIMUNHOK
JINUYVHKAMU KJIOTIOB-TIEHTaTOMMU,. I10 IPUPOAHOIM ITa-
pasuTodayHe MUKPOMEPYCa CBEIEHUN ITPAaKTUYECKU
HeT. CPOKU OTKJIAJAKYU SUIL IeJIal0T UX HeYI3BUMbIMU
JLJISI MHOTOYMCJIEHHBIX IATIeeI0B. [IJIsI APYTUX a30M1H,
HanpuMmep aas Troilus luridus, U3BECTHO 3apakeHue
aull crenuonumamu Trosscilus grandis Thorns. OTKPBI-
TBIM OCTaEeTCs BOIIPOC O ITOPa’KeHUN B3POCIBIX KJIO-
TIOB MyXaMu TaxvHaMu. [TydkoB (1961) BeICKa3bIBAET
MHEHWE 0 BO3MOXXHOU ITepe3nuMOBKe UMaro Nukpo-
Mepyca, 3apakeHHbIX (a3usiMU M KaCTPUPOBAHHBIX,
HO He YTOYHSIET UCTOYHUK 3TOU nH(pOpMaum.

B cBSI3U C BBINIEU3JIOKEHHBIM HEobXoguMo GoJjiee
oA PO6HO PACCMOTPETD BOTIPOC O IUATIay3€ U TIEPE3U-
MOBKe Y P, bidens, UMeIOIIUYA Ba)KHOE TEOPETUUECKOE
¥ MpaKTHudeckoe 3HaueHme. OOIMIENPUHSITO, YTO ITHU-
KpOMepYyc, KaK M, HalTPUMED, HEMTapHbIH IEJIKOTIPS]I,
MMeEeT OJIHO ITOKOJIEHHE B T'Ol, He3aBUCHUMO OT reorpa-
(uyeckoil MUPOTHI OOUTAHUSA. 3UMYIOT IUATIAy3UPY-
[olye AK1ia; 3aTeM, B BeCeHHe-JIETHUM IIePUoI, pas-
BUBAETCS OJHO ITOKOJIEeHNE TUKPOMepPYCa, B3POCJIbIe

Picromerus bidens attacking

the 4t instar larva of Leptinotarsa
Leptinotarsa decemlineata Ha kapTothene  decemlineata on potato

(photo by 0.G. Volkov)

In natural conditions, the main
enemies of P. bidens are apparently spi-
ders and, possibly, predatory insects.
Once caught in a web, P, bidens does not
attempt to defend itself from the spi-
der with its powerful proboscis. Also,
unlike, for example, the Reduviidae
bugs, P, bidens does not try to prick a
person who picks it up with its probos-
cis. Puchkov (1961) lists Astatus boops
Schr. as a natural enemy of P. hidens,
which feeds its larvae with the larvae
of pentatomid bugs. There is practical-
ly no information on the natural para-
sitofauna of P, bidens. The oviposition
timing makes them invulnerable to
numerous egg-eaters. Other azopines,
for example, Troilus luridus, are known
to be infected with Trosscilus grandis
Thorns. The question of adult bugs be-
ing infected by tachinid flies remains
open. Puchkov (1961) expresses an
opinion about the possible overwinter-
ing of P, hidens imagoes infected with
phasia and castrated, but does not
specify the source of this information.

Taking into account the above, it is necessary to
consider in more detail the issue of diapause and over-
wintering in P, bidens, which has important theoretical
and practical significance. It is generally accepted that
P, bidens, like, for example, the gypsy moth, has one
generation per year regardless of the geographical lat-
itude of its habitat. Diapausing eggs overwinter, then,
in the spring-summer period, one P, bidens generation
develops, and adult individuals die off after with cold
weather. However, some researchers report detecting
adult P, bidens individuals in the spring-early summer
period (Musolin, 1996, 1997; Musolin, Saulich, 2000).
Thus, Musolin (1997) reports that early collections of
P, bidens imagoes were detected in the collections of the
Zoological Institute — 9 specimens caught in various
regions of Russia in April-June. The interpretation of
such finds may be different:

1. Denial of the obligatory monovoltinity of the
species;

2. Assertion that only phasia-infected and cas-
trated P. bidens individuals survive the winter (Puch-
kov, 1961);

3. Supposing that the labels on these bedbug
specimens are filled out incorrectly.

In our opinion, the second and third conclusions
are most likely to be true. This is supported by the ex-
treme rare detections (in collections) of such anoma-
lous specimens. During our observations of this spe-
cies, we have collected hundreds of live specimens of
P bidens at different development stages, but we have
never encountered P, bidens imagoes in Moscow Oblast
before July. At the same time, in Southern Kazakhstan,
we collected P, hidens imagoes at the beginning of June,
which is nothing special, given the timing of P. bidens
development depending on temperature. Also, in this
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0cobu TTocie HaCTYIIIEHUS X0I0I0B OTMUpatoT. OmHa-
KO HEKOTOPbIE HCCIeIOBATEN COOOIIAI0T O HaX0XIe-
HUU B3POCJBIX 0COOEM MTMKPOMepyca B BeCeHHe-paH-
HeneTHU# mepuon (Myconus, 1996, 1997; Musolin,
Saulich, 2000). Tak, Mycosius (1997) coobImaeT o ToMm,
YTO B KOJUIEKIIUSX 300JIOTUYECKOTO MHCTUTYTA OBLIN
ob6HapyXeHbI paHHUE c60PBI UMAro MUKpoMepyca —
9 BK3eMILISIPOB, TOMMaHHbIE B PA3JINUHBIX PETHOHAX
Poccuu B amrpelie — uioHe. VIHTepIIpeTalys Takux Ha-
XOJIOK MOJKET ObITh PA3JIMYHON:

1. OTpunianue o6s3aTeJIbHONM MOHOBOJBTUH-
HOCTHY BHUJIA.

2. YTBepXJeHue, 4YTO IIepe3uMOBbIBAaOT TOJbKO
3apakeHHbIe (a3uIMU U KaCTPUPOBaHHBIE 0COOU ITH-
kpomepyca (ITyukos, 1961).

3. IlpepnosioxeHne, YTO ITUKETKU HA STUX DK-
3eMILISIpax KJIOTIOB 3al0JIHEHBI HEBEPHO.

[To HamIeMy MHeHU0, Haubojiee BEPOSITHBI BTO-
pO¥ U TPEeTUH BBIBOABI. B ITOJb3Yy 3TOTO BBICTYIIAET
KpaKHss PeIKOCTb 00HaPYKeHU s (B KOJIIEKIIUSIX) T10-
IOOGHBIX aHOMAaJIbHBIX 9K3eMILIIPOB. HaMu 3a BpeMs
HaGIIOIeHUH Hal STUM BUIOM COGPaHbl COTHU KMUBBIX
9K3eMILISIPOB MUKpoMepyca ABy3ybuaToro Ha pas-
HOI cTaguy PasBUTUSA, HO HUKOTZAa HaM B MOCKOB-
CKOM 06J1acTU He BCTpevaJuch UMaro nuKpoMepyca
panblle uiJid. B To ke Bpemd B I0xxHOM KazaxcTaHe
MBI cOBMpaIu UMaro MMKpoMepyca B Havajie UIOHS,
YTO He TIPeJCTAaBISIET HUUEro 0COOEHHOr0, YUNThIBAS
CPOKY pa3BUTUSA IUKPOMEPYCa B 3aBUCUMOCTY OT TEM-
reparypsl. Tak)Ke B 3TOM PervoHe 3HAUNTEIbHO PaHb-
e, UeM B cpenHel Poccuu, TPOUCXOAUT JIET HeTlap-
HOTO0 IIEeJIKOMNPSAa, OMHAKO HUKEM He OCTIaprBaeTCs
MOHOBOJIBTUHHOCTb 9TOTO BHIA.

N. M. Kep>xHepoM, paHee KypaTOpPOM KOJIJIEK-
YUY TOJYKEeCTKOKPHIIBIX 300JI0TUYECKOTO UHCTU-
tyTa PAH, 6bU10 IpenioxxeHo [I. M. Myconuny (1ud-
HOe coobIeHYe) BCKPBITh «BECEHHUE» BK3EMILISIPbI
P, bidens, nmeloniyecs B KOJJIEKITUH, Ha TIPeIMET 00Ha-
Py)XeHUs TMYUHOK (as3uii. OmHAKO 3TO MPeAJIoKeHe
He GbLJIO peaJu30BaHO.

BeposTHO, MOXXHO co3JlaTh 6e3xuamnay3Hyo
MOMYNAILIMI0 TUKPOMepyca ABy3y0o4yaToro, oTéupas
HEMHOTOYVCJI€HHBIX JUUYNHOK, BBIXOIAIIUX U3 STUIL
KJIoTla, He IPOMIeAIINX oxJakaeHue. Ho nuMeHHO
Iuariaysa Ha CTaJuu SHIa JejlaeT, Ha Hall B3I,
P, bidens Han6oJjiee TTePCIIEKTUBHBIM areHTOM 610JI0-
TMYEeCKOro KOHTPOJIS Cpeliv BcexX Asopinae. B craguu
1A, yYUThIBasS MHOTOMECSYHYIO Uaraysy, TMKPOo-
Mepyca MOXKHO HAaKaIlJIuBaTh ITPAaKTUUYECKU B HEOT-
paHUYEHHBIX KOJUYECTBaX, IIepechliaTh Ha JI1060e
paccTosiHUE U NMIPUMEHATh Ha OOJbIINX MIJIOUIAIIX.
Ha nukpomMepyca, Kak 3(pPeKTUBHOTr0 XUIHUKA KO-
JIOPAACKOTO JKyKa, y>Ke JaBHO 06paTuiu BHUMaHUe
B EBpomne (Mayne, Breny, 1948), HO mepBoHaYajb-
HBIH yCIIeX CUHTETUYECKUX TTEeCTUIIUI0B 3aCTaBUIa
CBEPHYTH 3TH, KaK ¥ MHOTHUe APYyTHe, UCCIef0BaHUSI.
Hamu ombIThl TOKa3aJu BBICOKYI0 3 (MEKTUBHOCTD
NMUKpOMepyca IBYy3y6UYaTOTO B KOHTPOJE KOJIOPa/I-
CKOTO KapTodesJbHOTO Xyka Ha KapTodee B jabo-
paTopHBIX U moJieBbIX yeaoBusax (Volkov et al., 2013)
¥ B KOHTPOJIE TYCEHUI] Ha OBOIIHBIX KYJbTypax B 3a-
muieHHoM rpyHTe (Boakos, 1998; l'ymennas, 2002;
Volkov, 2006). Kpome Toro, fuarnay3upynume giia
MUKPOMepPyca yIoaJoCh MCIIOJNb30BATh IJIS BbIpa-
IYBaHUS Sdiilleea KJIOMNa BPeAHOU yepenamky Eu-
rygaster integriceps Pat. TeleHOMyca 3eJ€HOBAaTOTO

region, the flight of the gypsy moth occurs much earlier
than in Central Russia, but no one disputes the mono-
voltinity of this species.

I.M. Kerzhner, previously the curator of the He-
miptera collection at the Zoological Institute of the
Academy of Sciences, suggested to D.M. Musolin (per-
sonal communication) dissecting the “spring” speci-
mens of P, bidens in the collection to detect phasia lar-
vae. However, this suggestion was not implemented.

It is probably possible to create a non-diapause
P bidens population by selecting a few larvae emerg-
ing from uncooled bug eggs. However, in our opinion,
it is precisely the diapause at the egg stage that makes
P. bidens the most promising biological control agent
among all Asopinae. At the egg stage, given the ma-
ny-month diapause, P. bidens can be accumulated in
virtually unlimited quantities, sent over any distance,
and applied to large areas. P. bidens has long been no-
ticed in Europe as an effective predator of the Colora-
do potato beetle (Mayne, Breny, 1948), but the initial
success of synthetic pesticides forced these, like many
other, studies to be paused. Our experiments have
shown the high efficiency of P. bidens in controlling the
Colorado potato beetle on potatoes in laboratory and
field conditions (Volkov et al., 2013) and in controlling
caterpillars on vegetable crops in protected ground
(Volkov, 1998; Gumennaya, 2002; Volkov, 2006). In ad-
dition, diapausing P, bidens eggs were successfully used
to grow Eurygaster integriceps Pat., Telenomus chloropus
Thoms. (Hymenoptera, Scelionidae) (Volkov, Smirnov,
2014). The success was facilitated by the fact that the
P, bidens eggs undergo diapause in the embryonic state,
and therefore are suitable for infection for a long time
by many species of parasitoids of bug eggs, unlike such
species as, for example, the gypsy moth, in which the
first-instar larva quickly forms in the eggs, which over-
winters under the cover of the egg shell.

CONCLUSIONS

Studying the bugs (Hemiptera, Heteroptera, Pentatomi-
dae, Asopinae) in Moscow Oblast allowed to reveal two
entomophages species resembling by their morpho-
logical and biological characteristics the introduced
from the North America bugs Perillus bioculatus and
Podisus maculiventris. These are Arma custos and espe-
cially Troilus luridus. The latterm in terms of breeding
in labpratory conditions, is as easy as Podisus maculiven-
tris, and even surpasses it in fertility. Troilus luridus is
quite capable of replacing Podisus maculiventris in bio-
logical control of larvae on vegetable crops in protected
ground, especially in those greenhouse complexes that
have their own production biolaboratory. At the same
time, like Podisus maculiventris, it is of little use for use
by the seasonal colonization method to control the Col-
orado potato beetle on fairly large areas: it can only be
used in the form of larvae, given the application rate of
50-100 thousand per hectare, the use of Troilus luridus
on potatoes, like Podisus maculiventris, becomes not only
very labor-intensive, but also economically unfeasible.

Only Picromerus bidens fully complies with the
above parameters. Larvae, starting from the second
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Telenomus chloropus Thoms. (Hymenoptera, Scelioni-
dae) (BosikoB, CMupHOB, 2014). Ycrexy crioco6CTBO-
BAaJIO TO, UTO AMIa MUKPOMepPYyca Uaay3upyoT B M-
O6PUOHAJIIBHOM COCTOSTHUY, TI0O3TOMY JIOJITO ITPUTOHBI
IS 3apakKeHusT MHOTUMUY BUJaMU Mapa3suTOULOB
SIAIT KJIOTIOB-IUTHUKOB B OTJINUYME OT TAaKUX BUIOB,
KaK, HalIpuMep, HeTIaPHBIN MIEJIKOMPSA, Y KOTOPOTO
B sAIIaX GbICTPO OpMUPYeETCS I'yCeHUlla epBOTO
BO3pacTa, KOTopas ¥ 3UMYeT I0]] TOKPOBOM SH1IeBO
000JI0UKU.

3AKJIIOYEHUE Y BbIBO/bI

Vi3yueHre XUIIHBIX KJIOMOB-MUTHUKOB (Hemiptera,
Heteroptera, Pentatomidae, Asopinae) B MOCKOBCKO¥
06J1aCTY IMO3BOJIUJIO BBIIBUTH B BUA SHTOMO(ATroB,
KOTOpBIE IT0 CBOMM MOP(]OJIOTUUECKUM U 610JIoThYe-
CKUM 0CO6EHHOCTSM OUeHb ITOX0)KY Ha MHTPOAYIIUPO-
BaHHBIX U3 CeBepPHOU AMEePUKU KJIOIIOB MEPUJLITICA
Perillus bioculatus u nodusyca Podisus maculiventris. 3To
apMa oJibxoBasi Arma custos u ocobeHHo Tpoustyc Troilus
luridus. TlocegHUY I10 JIETKOCTY Pa3BeleHU B J1abo-
PATOPHBIX YCIOBUSX HE YCTYTIAET MOAU3YCY, a I10 ILJI0-
IOBUTOCTH JlaXke TIPEBOCXOIUT ero. TPOMIIyC BIIOJIHE
crocobeH 3aMeHUTD ITOAU3yca B 6UOJIOTUYECKOM KOH-
TPOJie TYCEHNI], Ha OBOUIHBIX KYJIbTypaXx B 3allUIIEeH-
HOM I'PYHTE, 0COOEHHO B TeX TETIINYHBIX KOMILJIEKCaX,
Yy KOTOPBIX UMEITCS COGCTBEHHAS ITIPOU3BOJICTBEHHAS
6rostabopaTopus. B To Ke BpeMs OH, KakK U IMOAU3YC,
MaJjio MPUTOMeH JIJig UCIIOJb30BaHUSI METOMIOM Ce-
30HHOU KOJIOHU3AILWU AJISI KOHTPOJISI KOJIOPAJCKOTO
JKyKa Ha JIOCTaTOYHO GOJIBIINX IIJIOIIAJSIX: €T0 MOXKHO
MIPUMEHSTD TOJIBKO B BUJIE TUUYMHOK, YUUTHIBAS HOPMY
npuMeHeHud — 50-100 ThIC. Ha reKTap, IPUMEeHEeHNE
Ha kapTodeJe Tpousyca, Kak 1 Ioi13yca, CTAaHOBUTCS
He TOJIbKO BeCbMa TPYA0eMKUM, HO ¥ 9KOHOMUYECKU
HelleJaeco06pas3HbIM.

[TOTHOCTHI0 COOTBETCTBYET BbIIIEyKa3aHHBIM
nmapaMeTpaM TOJbKO MUKPOMePYC ABYy3ybUaThiil Pi-
cromerus bidens. JlnunHKY, HaunHag ¢ II Bo3pacrta,
U1 ©UMaro 3TOT0 KPYIHOTO KJIOTA MUTAITCS SillaMu,
JINYMHKAMU BCeX BO3PACTOB U MMAaro KoJOopaJCcKo-
r'0 XyKa. BO3MOXXHOCTh HaKaIlJIUBATh, IIEPEMEILATh
U IIPUMEHSTh 3TOr0 HBHTOMOdara Ha cTaZuu au1ia mo-
3BOJIIET MEXaHU3UPOBATh P, TIPOIECCOB 10 aHAJIO-
TUU C UCTIOJIb30BAHUEM TPUXOTPaMMeI Trichogramma
SpPp. B giillax 3epHOBOY Moy Sitotroga cerealella (Oliv.).
UpesBbIualiHasg MHOTOSTHOCTD, TOJIEPAHTHOCTD K pas-
MepaM Jo6bIuy, HanaZleHre Ha TTIOKOSIIUeCs CTaun
BU/JIOB-X0351€B JIeJIal0T IIMKPOMePYyca CBOe0Opa3HbIM
YHUBEPCAJIBHBIM SHTOMO(AroM-XuUIIHUKOM, ITPUTOI-
HBIM [1JI51 GMOJIOTUYECKOT0 KOHTPOJIS B TIEPBYIO OUe-
penb JIMCTOTPBIBYUIUX HACEKOMBIX B CAMBIX Pa3HbIX
ycyioBugx. be3acTuBaloHHas KyJabTypa Picromerus
bidens, cosmanHaa B oThesie 6uoMerona BHUMKP, mo-
3BOJISIET HETIPEPBIBHO B TEUEHME I'0/la OCYIIECTBISATH
HapaboTKy 3TOro 3HTOMOGAara, MOHOBOJIbTUHHOTO
B IIPUPOJHOM TIOTTYJISIINH.

«Knaccuueckuit 6MOMETO/», METOJl UHTPOAYK-
UMY MHO3eMHBIX areHTOB 6UM0J0TUYEeCKOT0 KOHTPO-
JIst 115t 60pB6BI ¢ THBA3MOHHBIMU HeXXeJlaTeJIbHbBIMU
OpraHu3MaMu B COBPEMEHHOM MUPE yXKe He paccMa-
TpUBaeTCsl Kak HauboJjiee IPEANIOUYTUTENIbHBIN CIIO-
co6 peureHus npobseMbl. K ”HTPOAYKIIMY OTIpaBaa-
HO IpuberaTh TOJIbKO IOCJIe TIATEIbHOTO N3yYeHNUS
pearojaraeMoro UHTPOYIleHTa B YCIOBUIX Ka-
PAHTUHHON J1ab0PaTOPUU U TBEPAOHN YBEPEHHOCTH,

instar, and adults of this large bug feed on eggs, lar-
vae of all instars and adults of the Colorado potato
beetle. The ability to accumulate, move and use this
entomophage at the egg stage allows for the mechani-
zation of some processes by analogy with the use of Tri-
chogramma spp. in the eggs of Sitotroga cerealella (Oliv.).
Extreme polyphagous feeding, tolerance to the size of
prey, and attacks on dormant stages of host species
make Picromerus bidens a kind of universal entomopha-
gous predator, suitable for biological control, primarily
of leaf-eating insects in a variety of conditions. An aes-
tivation-free culture of Picromerus bidens, created in the
Department of Biomethods of the All-Russian Research
Institute of Insect Reproduction, allows for the contin-
uous production of this entomophage, monovoltine in
the natural population, throughout the year.

“Classical biomethod”, the method of introducing
foreign biological control agents to control invasive
unwanted organisms is no longer considered the most
preferable way to solve the problem in the modern
world. It is justified to resort to introduction only af-
ter a thorough study of the suspected introducer in a
quarantine laboratory and a firm belief that the agent
will only affect the target organism. The level of study
of the local fauna in many cases allows us to find the
necessary agents among it according to the specified
parameters, without making additional changes to the
existing biodiversity. In the future, the natural pop-
ulation can be purposefully changed to optimize the
technological processes of development and use of the
entomophage.
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YTO areHT OyJeT OKa3blBaThb BO3/IEWCTBUE TOJIBKO
Ha IIeJIEBOY OpTraHu3M. YPOBEHb U3YYEHHOCTHU MECT-
HOI (hayHbI BO MHOTUX CJIy4asX ITO3BOJIIET HaXOAUTh
cpeny Hee HEOOXOIMMBIX ar€HTOB I10 3aJaHHbBIM I1a-
paMeTpaM, He BHOCS HOIIOJHUTEIbHBIX M3MEeHeHN !
B CylIecTByoIee 6uopazHoobpasue. B manpHelmemM
TIPUPONHYIO OMYISAIMI0 MOXKHO HallpaBJIeHHO U3Me-
HUTB IJIS OIITUMU3AI Y TEXHOJOINUYECKUX IIPOIIECCOB
HapabOTKU U IpUMeHeHus SHToModara.

BiaromapHocThb

ABTOp BBIDa’KaeT UCKPEHHIOKW 6JIarofapHOCTh BCEM,
KTO OKa3sbIBaJ NOAEPKKY B IPOBEEHNY JAHHBIX UC-
cJieJOBaHU: BCEM COTPYLHUKAM OTAesia 6ruomMeToma
BHUVIKP, HacTOSAIIMM U OBIBIINM; TIIABHOMY arDOHOMY
10 3allKTe PAaCTEeHUY arpoxoJguHra « MOCKOBCKUT»
O. B. BonkoBOl, HauaJbHUKY O6uojabopaTopuu
3A0 «Bemag Jaua» I. H. [yMeHHOU!, PYKOBOAUTEIIO
000 ATIK «ArposkocaiieHc» M. A. IIUIb1I0BOM, Ha-
JaJIbHUKY JlabopaTopuu Poccuiickoil pecrybaukaH-
CKO¥ CTAaHIIMU 3aUUThl pacTeHuit JI. B. TkaueBoi,
3aBeyolel JabopaToprel akapoJIOoTUY ¥ SHTOMOJIO-
ruu BHUU® U. H. K0oBJIeBOM U CTapiieMy HayuHOMY
coTpynHUKy saboparopuwu 0. V. MenKoBy.

Ocobyto 6J1arolapHOCTh aBTOP BhIpaXkaeT ObIB-
1meMy HavyaJIbHUKY OTZesia 6M0JIOTUUeCcKOro MeToma
BHUUKP Ceprerw Cepreesuuy VkeBCKOMY, OKa3bl-
BaBIIEMY BCECTOPOHHIOI IIOMOIIb B 3TOM U B IPYTUX
HauMHAHUSIX.
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