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KOMIIJIEKC AHIUVCKUX
KAPTO®EJIbHBIX
TOJITOHOCUKOB

n erocoBpemeHHoe noHNMaHumne

C.A. Kypbamos, nauanvrux anmomonozuueckozo myzes PI'bY « BHUMKP»

A.H. Kosanenxo, nayunuviii compyoHux snmomonozuueckozo myses ®I'bY « BHUNUKP»

Anpuiickre kapTodenbHbIe JONTO-
Hocuku (AK]I) ABIAIOTCS BaXKHENIIN-
MU BpeRUTESIMI KapTOderisi B 30He ero
€CTeCTBEHHOTO [TPON3PACTAHIIS U Ky/Ib-
TUBVPOBAHNA B BBICOKOTOPbAX AH,H
Hepepxu coyvan, xorga AKJl yang-
TOXAIT 70 100% ypoxas Kaproders.
MecrHble epMepsl Ha3bIBAIOT KYKOB
“gorgojo de los Andes”, a ux nuun-
HOK — “gusano blanco de la papa”. Tpu
Buya 13 popa Premnotrypes (latithorax,
suturicallus v vorax) BKIIOYEHbI B Ka-
panTuHHbIN nepedeEb EOK3P, a B Poc-
curickont efepaniny 3TOT POf, LeINMKOM
BHECEH B HaLU/IOHaHbeH?[ IepevdeHb
KapaHTMHHbBIX OPTaHM3MOB. VImenno
mpefcTaBuTeNy popa Premnotrypes
TpagNIMMOHHO aCCOLU/H/IpyIOTCH B Ha-
el CTpaHe C IOHATUEM «aHUIICKME
KapTogebHbIe JOITOHOCKKI». OfHAKO
B MUPOBOJ TUTEPAType 9TO MOHATUE
TPAKTyeTCsA HeCKOTbKO 6oree mmpo-
k0. Cumraercs, 9TO 9TO COBOKYIIHOCTD
TeX BUJOB aHAUICKNUX JOATOHOCU-
KOB, KOTOpbIE CITOCOOHBI IIPOXOIUTH
BECHb LMK/ CBOETO pa3BUTUA MCKIIIO-
YITENTbHO Ha KapTodere u mpu 9TOM
IaBaTh KM3HECIIOCOOHOE MOTOMCTBO.
Takum 06pasoM, TOMUMO TIPeCTABMI-
Tenent poga Premnotrypes B kommnekc
AK]l (B aHITOA3BIYHOI NTUTEpaTy-
pe — APW Complex: Andean potato
weevil Complex) BXOZSIT TaKk)Ke BUIBI
u3 ponos Rhigopsidius n Phyrdenus.
Heobxogumo YTOYHUTD, YTO BCE ITU
TP pofia OO bENNHEHBI B EAMHBII KOM-
IJIEKC JINIIb HA OCHOBAHUM MX IINIIE-
BOI1 cIlelManu3anny, B TO BpeMs Kak
B TAKCOHOMMYECKOM CMBIC/IE OHU He
ABIAKOTCA 6HI/I3KI/IMI/I POACTBEHHNKaAMI
VI IPUHAMIEKAT K TPEM PasHbIM ITOfiCe-
MeIICTBaM TOITOHOCHKOB. PaccMoTpum

14 KAPAHTVH PACTEHUN

Vmenno npedcmasumenu pooa Premnotrypes
MPaoUUUOHHO ACCOUUUPYIOMCA 8 Haulell crmpane
c noHsMuem «anoutickue kapmodgenvtole

007120HOCUKU».

T10 TIOPAJKY BCEX ITpeCcTaBUTENel 9TO-
IO KOMIIJIEKCA.

Popy Premnotrypes Pierce, 1914
(mopcemerictBo Entiminae, Tpuba
Premnotrypini) B HacTos1iee BpeMs
BKJIIOYaeT B CBOJ cocTaB 12 BUJIOB,
pacIpocTpaHeHHbIX B AHJjax oT Bene-
cyansl fo ceBepa Ynnu (cM. Tabnuuy
npuc. 1).

HexoTopsie BuAbl nepBOHAYAb-
HO ObIIM OINMCAHBI B COCTaBe APYIUX
ponos: Trypopremnon Pierce, 1914

(latithorax n sanfordi), Solanophagus
Hustache, 1933 (vorax) u Plastoleptops
Heller, 1935 (solanivorax). Bmo-
cnepcruu (Kuschel, 1956) Bce atn
pona ObINY CBeJleHbl B CHHOHUMBI
K Premnotrypes.

KapTodenbHble JONTOHOCUKY POfia
Premnotrypes — KOpeHacTble TEMHO-
OKpallleHHbIE XXYKM JIMHON 4-10 MM.
TonoBoTpybka KOpOTKasi, He 6ojee deM
B JIBa pasa JIMHHee MIMPUHbI ¥ 3HAUN-
TEIbHO KOpO4e IepefHeCINHKN. [71asa

Tabnuna. BugoBoii coctaB 1 pacnpocTpaHeHne

JONITOHOCUKOB pofa Premnotrypes

Premnotrypes solani Pierce, 1914

Ilepy

P, latithorax (Pierce, 1914)

bonusnus, [lepy, Ynnn

P, sanfordi (Pierce, 1918)

Iepy

P, vorax (Hustache, 1933)

Benecyama, Korymbus,
[Tepy, 9xBagop

P, solanivorax (Heller, 1935) [Tepy
P, fractirostris Marshall, 1936 [Tepy
P. clivosus Kuschel, 1956 bonmmBus
P, pusillus Kuschel, 1956 Ilepy

P, solaniperda Kuschel, 1956

bommsus, Iepy

P, suturicallus Kuschel, 1956 [Tepy
P, zischkai Kuschel, 1956 BonmmBusa
P. piercei Alcala, 1979 [lepy

Puc. 1. Pasnuunvie udvl aHOUGICKUX
Kapmodg@envHvix 007120HOCUKO6
pooa Premnotrypes:

P. latithorax (cnesa);

P. solaniperda (8 uenmpe);

P. vorax (cnpaea)
(www.padil.gov.au)

KDYIIHbIE, COCTOAT He MeHee yeM u3 80
(baceToK, yCMKM KO/IEHYaTbIe, C YI/IN-
HEHHBIM IepBbIM YleHMKoM. Ha me-
pefHeM Kpae IepejHerpyAu UMeITCA
pa3BuUTBIe 3ar/lla3HUYHbIE JTOMACTH.
CKynbpITypa HaKpbUIbeB (a HEpegKo
U MepefHeCINHKN) OOBIYHO Tpybast,
HpefcTaB/ieHa OyropkaMm pasinyHoit
CTEIeHM PasBUTHA, IPUYEM PacIo-
noxxenne u ¢popma OyrOPKOB UMEIOT
IMArHOCTMYeCKOe 3HaUeHMe IIPY UeH-
tudukanuy Bugos. Kpoiibsa Hegopas-
BUTbI V/IM IIOJIHOCTBIO OTCYTCTBYIOT,
XKYKHU HeCIIoCOOHBI K mojtery. Jlankn
5-4YJIEHMKOBbBIE, HO KaXKyTCs 4-4YeHM-

Kyku pooa
Premnotrypes o6umatom
8 8bIcoKO020pvsix om 2100
00 4500 m.

KOBBIMII, TaK KaK X ‘ICTBCPTI)II?[ YJIEeHUK
ype3BbIYallHO MaJl 1 He3aMeTeH. Yame
BCETO IIOKPOBBI )KMBBIX )KYKOB 3arps3-
HEHBbI II0YBOJI, YTO XOPOIIO MACKUPYeT
9TUX HACEKOMBIX B arpoleHose. Bcem
BUJIaM POJa CBOJICTBEH II0JIOBOI AM-
MOp}uU3M: caMKu OOBIYHO KpYIIHee
CaMIIOB, BEpPILIMHA 5-TO CTEPHUTA 3a0-
CTPeHHaH y CaMOK, TyHaH y CaM1IOB, U,
KpOMe TOTO, CKaT HaJKPbIIbeB TOPA3/I0
YyeTye BBIPAKEH Y CAMOK I10 CPaBHEHNIO
¢ camiiamu. bonee fmetranbHbIe CBefle-
HUA 110 Mop(bonorl/m poja npuBegeHbI
y Kuschel [21].

Fig. 1. Various species of the Andean
potato weevils of the genus Premnotrypes
P. latithorax (on the left);

P. solaniperda (in the middle);

P. vorax (on the right)
(www.padil.gov.au)

Haubonbuee pasnoobpasue poga
(10 BMIOB) 0oTMevaeTcs B IePyaHCKUX
Anpax, 4 Buja BcTpevatotcs B bormsuy;
Ha 9TOoM ocHoBaHuu Alcazar n Cisneros
[3] cauTaloOT 3TOT paiioH LIEHTPOM IIPO-
ucxoxpenus poga. C Ipyroi CTOpoHBI,
B Benecyane eqMHCTBEeHHDI BUL pofia
(P. vorax) BuepBble GBI 3aperucTpu-
poBaH ymib B 1964 rogy [6] Torma xax
B coceiHeil Komym6un on n3BecteH 1o
KpaitHell Mepe ¢ 1925 ropia [34]. B cBsasu
c atum Kithne [20] BeigBuHY npepio-
JIO>KEeHNEe O 3aBO3e 3TOr0 B1ja B BeHe-
cyaiy ¢ moceBHbIM KapTodernem. To ke
caMoe, BepOATHO, OTHOCUTCS U K BULY
P. suturicallus, KoTOpBIt 6BUT OTMEYEH
B Kocra-Puxe [17].

Kyxu poga Premnotrypes oburaror
B BBICOKOropbax oT 2100 go 4500 m.
KnumaTtndeckue yclmoBusa Ha TaKUX
BBICOTAX MOTYT OBITH JJOBOJIBHO CYpPO-
BBIMIL. Tak, B TOpax ceBepHOI ApreH-
TuHbI Boiire 3000 M (rge BcTpevaercs
Premnotrypes piercei) cpefiHASA NeTHAA
TeMIepaTypa He gocturaet u 14 °C,
a 3UMOJI TeMIlepaTypa JepXKUTCS HIDKe
4°C[1].

OCHOBHBIM KOPMOBBIM pacTeHUEM,
Ha KOTOPOM JO/ITOHOCUKY 3TOTO POfia
NPOXO/SAT MOJHBIN LMK/ PasBUTKSA
" BaT GePTUIbHOE TIOTOMCTBO, SIB-
nsieTcs KapTodenb. OfHAKO B3pOC/ible
XKYKI, IIPOXOAiA HOIIOHUTETbHOE -
TaHMe, MOTYT IIOBPEX/JaTh MHOXKECTBO
IPYTUX KYJIbTYPHBIX U IMKOPACTYIIUX
pacTeHMit U3 pa3IMIHBIX CUCTEMATH-

YeCKMX TPYIII, JaJleKUX APYT OT ApY-
ra. K TaKUM paCTeHI/IHM OTHOCATCA,
HalpuMep, oBec IoceBHOI (Avena
sativa), 60651 (Vicia faba), macnen gep-
Hb1i1 (Solanum nigrum), Kucmmia Ky6-
HenocHas (Oxalis tuberosa), kamycTa
nonesas (Brassica campestris), pegbKka
nocesHast (Raphanus sativus), ogy-
BaHunk (Taraxacum officinale), depe-
na Bonocucras (Bidens pilosa), xnesep
nonsyuwit (Trifolium repens), 6Gapxaript
(Tagetes minuta), wasensb (Rumex spp.)
n MHorue apyrue. [Ipu sTom B murepa-
Type MMEIOTCsI COOOIEHISI O TOM, 9TO
OTHeNnbHbIE BUJBI Premnotrypes cno-
CO6HI)I HpOXOIH/ITI) B CBOEM paSBI/ITI/H/I
TIOJTHBIN IIVKJI 33 CUET JJPYTUX PACTeHUI
(P, latithorax — Ha HacTypLuUM KITyOHe-
HOCHOJ, KaITyCTe II0JIEBOJ M aICTHUKE
00BIKHOBEHHOM, a P. solaniperda — na
KPECTOBHIKe, KOBBIIE MUY U TAKXKE Ha
AMCTHUKE), Of{HAKO TECTUPOBAHIE B JIa-
60paToOpuN IIOKA3asI0, YTO TMIMHKI He
BBDKIMBAKT HM HA KaKNX prI‘I/IX paCTe-
HUSX, KpOMe COOCTBEHHO KapToders
[32].

Buonornyeckme ocobeHHOCTH [e-
TaJIbHO U3Y4a/nCh y BusioB P, latithorax
(11,13, 30 u mp.], P. vorax [9, 25 u fip.],
P suturicallus [2 n gp.], P. piercei [12]
u P. solaniperda [19] u oxasanucs fo-
BOJIbHO CXOJOHBIMINI. BSpOCHbIe )KyKI/I
OHEM Hpﬂ‘lyTCﬂ cpem/[ qacTuy I10-
4YBbI, 1101 KAMHAMI, paCTI/ITeIII)HI)IMI/I
OCTaTKaMM VIN B JPYTUX MOAXOAA-
mnx prI)ITI/IHX, a Be‘{epOM HepeXOHHT
K aKTUBHOCTU, IINTAACHh HA paCTeHI/IHX
n CHapMBaF{Cb. CaMKI/I OTKJ/IagbIBAIOT
AJIa B paCTUTENbHbIE OCTATKM OKOJIO
pacrennit kaprodens. OTpoauBIIN-
eCd NINYMHKNU yrHy6HﬂIOTCH B HO‘IBy
U BHEJPSIOTCS B KIYOHM, KOTOPBIMI

KAPAHTUH PACTEHUN 15
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L Fig. 2. Premnotrypes

L lon the surface of a potato tuber |
(www.cipotato.org) !
N - —_.
Puc. 2. Jluuunku Premnotrypes

HA noéepxHocmu KiyoHs kapmodens
(www.cipotato.org)

oHu nmraTcs (puc. 2, 3). B cBoeMm pas-
BUTUU TMIVHKU OOBITHO TIPOXOMIAT 4
Bo3pacTa (ath y P. vorax). Ilo oxoH-
YaHUV Pa3BUTHS IMIMHKI BBIXOJIAT 13
KTyOHA 1 Ha rry6uHe 10-30 cM mpe-
BPAIAIOTCS B KYKOJIKY BHYTPH CIIEI{V-
a/IbHO CHIe/TAHHON M3 YaCTUIL] IIOYBBI
KYKOJIOYHOJ KO/IBIO€/IbKIL. SHAINTEITh-
HO€e OONBIIMHCTBO TMYMHOK IOKIIAET
KIyOHM o cOopa ypoxKas, HO BCe e
He6OIbIIasE UX IaCTh MOXKET TPaHC-
[IOPTUPOBATHCSI BMeCTE C KIYOHIMM
Ha HOBble MeCTa U TaKUM 006paszom
CII0CO6CTBOBATh PACIPOCTPAHEHUIO
Bpenutessi. MOojbie >XYKI BBIXOMST
Ha MOBEPXHOCTb C HAYAJIOM IIepUoja
moxert. O61ast mpoOHKUTENBHOCTD
[[MK/Ia Pa3BUTUSI HECKOMBKIUX BUJ[OB
nsydena Alcazar u Cisneros (1999)
U COCTaBIIsIET B yCoBusix [lepy okomo
434 mueint pua P suturicallus, 463 s
nna P vorax n 549 pueit jna P. piercei,
MIPU 3TOM CAMIIBI MMOC/TETHETO BUA
XMBYT J0 280 gueti. OnpiThl ¢ P vorax
u P. suturicallus moxasanu, 94T0 B OT-
CYTCTBIME NMIM MMAro MOTYT BBDKI-
BaTh 70 4,5 mecsues [2, 10]. B mecTax
€CTECTBEHHOTO PACIIPOCTPAHEHNS Bpe-
IUTeNelt MoBpeX eHne KapToderns Mo-
JIOIBIMM JIMYMHKAMY Ha4MHAETCH C Ce-
PenuHBI MapTa U MPOJOIDKAETCS KaK
MUHMMYM 10 KOHIa anpensi. Cragus
KYKOJIKV IIPUXOJITCS Ha Mali-OKTSOPb.
BBIXOZ >)KYKOB M3 ITOYBBI IPOXOLUT
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C KOHIIa OKT0ps 10 KoHLa (eBparts.
Takum 06pasoM, UMeHHO B deBpase Ha
ITOJISIX HAOJTIOIaeTCSA HaMOOIbINast IIC-
JIEHHOCTD VIMAro.

EcrecTBeHHBIX BparoB y Premno-
trypes HeMHOTO. JlefiCTBUTEIBHO 3¢-
(HEKTUBHBIMU XUIITHUKAMI CIUTAIOTCS
MNIb MypaBbu u3 popa Iridomirmex
[18]. YTo kacaeTcs mapasmToB, TO
MTOKa3aTeNbHBIM SBIAETCS TOT (aKT,
yro Alcazar n Cisneros [3] B Teuenne
MHOTUX JIET COOUPAIN JIECATKN THICAY
JIMYMHOK O/ITOHOCVKOB, M3Y4ast VX 3a-
POKEHHOCTD. 3a BeChb Mmepnoy Habmo-
IeHniT He OBIIO OTMEYEHO HU OJJHOTO
9K3eMIUISIpa MapasuTos!

BpemoHOCHOCTD aH/UITCKIX [JO/ITO-
HOCHUKOB OY€Hb BeuKa. Jlaxke mpum cu-

cTeMaTn4yecKnx 06paboTKax MHCEKTH-
LUIaMV IMIMHKY TIOBPEX/IAI0T U IPK-
BOJIAT B HETOJHOCTD 10 45% KiyOHeil
kaprodesd, a B cIydae OTCYTCTBUA
00paboTOoK yIepd MOXKeT JOCTUTATh
100%, uTo yacTo 3acTaBisieT pepMepoB
3abpacbiBath cBou 1oy [27]. B Konywm-
6y pepMepbl eXXerofHO TPaTAT OKO-
710 22 MJIH [JO/JIAPOB Ha XMMUYECKYIO
60pbOY € JONTOHOCUKOM; 9TO COCTaB-
nsaeT 90% oT CTOMMOCTI BCeX MHCEK-
TULMTHBIX 00paboTOK Ha KapTodene
B cTpaHe [31]. B3pocible X yKu TakKe
MOTYT IPUHOCUTH CYILIeCTBEHHBIN
Bpeq, moefias mucThsl. Zenner u Posada
[34] mokasamy, 4TO 5 )KYKOB MOTYT
IOJTHOCTBI0 YHUYTOXUTb MOJOLOE
pactenne kaptodesns B TeueHNUe TPeX
nHeit, a Durdn [15] onpegenu, uto 1
JKYK B TeYeHMUe CBOe )KM3HU B Cpef-
HeM chefaeT 0Komo 10 cM? TMCTOBOI
noBepxHoCTU (puc. 4). Arestegui [7]
HaOTIofjasT, KaK BBICOKAasl YMCTIEHHOCTD
TOITOHOCUKOB IPUBOJM/IA K TIOTHON
nedonmanuy MOJIOBIX pacTeHMIT Kap-
Toderns.

VHTepecHO OTMETUTD, YTO IIJIOT-
HOCTb IO Y/IALMU aHAUICKNUX TOJTO-
HOCUKOB IPaKTUYeCKM BCerga Cylie-
cTBeHHO (dacto B 20-30 pas) Bbliiie IO
KpasiM TI0JIelt, 4eM B UX cepeyHe. ITO
CBSI3aHO C TeM, YTO HeJIeTaIOIye KYKI
MUTPUPYIOT Ha HOBBIE ITOJI U3BHE U Ta-
KIM 00pa3oM B IIEpPBYI0 Ouepenb 3ace-
JISIIOT PacTeHMsI, KOTOPble PacIIonoXKe-
HBI O71VDKe K Kpato [28 u ip.].

Hanbomnee sdpdekTuBHBIMU Cpef-
cTBaMu 6OpbOBI C TONTOHOCKKAMU
SIBJSTIOTCST MEXaHMYECKIe M arpoTex-

Puc. 3. Kny6env kapmodens
¢ xo0amu nuuuHox Premnotrypes
(www.eppo.int)

Fig. 3. A potato tuber with exit
holes of Premnotrypes larvae
(www.eppo.int)

HIYecKue MeTobl. JacTo HOBBIE, ellje
He 3apaKeHHbIe IO/ OTOPAXKIBAIOT
CIIOLIHBIM IUTACTUKOBBIM 6apbepoMm,
4TO CIY)XKUT HENPEOOTMMBIM IIpe-
ISTCTBUEM JJIsl HEMETAIINX JKYKOB
(puc. 5, 6). CobmiofeHne ceBoobopo-
Ta U pa3HeceHMe Hojell Kaprodens
Ha paccrosinne 6onee 1 KM fpyr oT
ApyTra TaKXKe Pe3KO CHYDKAIOT YMCTIEH-
HOCTbD JJOITOHOCHKOB, TaK KaK MUTPa-
[MOHHBIE CIOCOOHOCTU BpeRUTENs
HEBEJINKI; 9KCIIePUMEHTHI B bomsun
¢ P, latithorax n P. solaniperda nmoxasa-
IV, 9TO B MONMCKAX HOBBIX ITOTIE Kap-
TO(esIs )KYKM MOTYT CAMOCTOSITE/IBHO
MUTPUPOBATh He Janplie, yeM Ha 300
M, pasBuBasg ckopocTb 0,6 m/4 [14].
Pop Rhigopsidius Heller, 1906 (1opi-
cemeiictBo Rhytirrhininae, Tpuba
Rhytirrhinini) cocrouT us aByx BU0B:
R. tucumanus Heller, 1906 u R. piercei
Heller, 1936 (puc. 7). Otu fBa BuUia,
pacmpocTpaseHHble B BomnBum, 10X-
HoM Ilepy u ceBepo-3amajjHOl ApreH-
THHE, SIBJISIOTCS €[THCTBEHHBIMI aMe-
PUKAHCKMMIU IIPeACTABUTEIEM TPUODI
Rhytirrhinini, koTopas gaer 6onbmoe
pasHoobpasnue popm B Crapom Caerte.
Kyxn poma Rhigopsidius umeror
TEeMHO-KOPUYHEBYI0 OKPACKY, sSdeM-
CTYIO CTPYKTYPY TOKPOBOB U Pa3Mepsbl
oT 6,5 1o 10 mm. YenryJiiky, mOKpbIBa-
IOII{VIe TeJI0, CHA0OXKEeHBI Ha OCHOBAHN
IIVHHBIM ¥ TOHKVUM BBIpOCTOM. I1asa
KpyIIHBIE, IPUMEPHO TPEYTrONIbHOII
¢dbopMbl, ronoBoTpybKa He 6onee yeM
B 1,5 pasa [nnHHee MMPUHBI, KOpo4e
HepeJHECIVHKI, YCUKN KOJIEHYIaThIe,
C Y/UIVHEHHBIM II€PBBIM YIEHIKOM,

Puc. 4. Iloepesxcoenus nucmevt kapmo-
dens umazo Premnotrypes suturicallus
Kuschel (www.forestryimages.org)

ig. 4. Potato leaves
damaged by adult £
Premnotrypes suturicallus Kuschel
(www.forestryimages.org)
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yCUKOBBIe 60pO3KYU ITybOKMe, Ha-
IIpaBJIeHBI B CTOPOHY I71a3; MAaHAMOY/IbI
acMMMeTpIYHbIe, C ABYM:A L€ TUHKAMIL
ITepentecnuuka 6yropyaras, ¢ pasBiu-
THIMU 3aI/Ta3HIYHBIMM JIONIACTAMM, Ha
IVCKe C pa3ABauBaIOIMMCH ¥ OCHOBa-
HyA KuaeM. Hagkpbuibs ¢ He6ombIm-
My OyropKamy Ha YeTHBIX IPOMEXYT-
Kax 1 C TpeMsI KPYIHbIMIU Gyropkamn
Ha ckare. Kpbinibs arpodupoBaHsl,
JKYKV HECIIOCOOHBI K TTOTIETY.
Rhigopsidius 06UTAIOT B HECKOIBKO
6or1ee 3aCyLITMBBIX YCIOBUAX 110 CPaB-
HeHUIo ¢ Premnotrypes u saHUMAIOT
MEHBIINIT apeast, He paclpoCTPaHAACh

BOJIPHO TPYAHO BBIYIEHUTDb «BK/IAM»
Rhigopsidius. Tem He MeHee Vigiana
u Serrano [33, unrara u3 20] ykassl-
BAIOT, YTO J/Is1 CEMEHHOTO KapTodens
SKOHOMMIECKU HETIPHEeM/IEMbIM CUUTA-
€TCsl IIPeBBIIIEHs] YPOBHSI 3apaKeHHO-
CTY B 2 IMYUHKY Ha 1 KT KITyOHell.

Pon Phyrdenus LeConte, 1876
(momcemeiictBo Cryptorhynchinae,
tpuba Cryptorhynchini) BxmogaeT
0K0710 20 BU/IOB, pacCIIPOCTPAHEHHbBIX
nckmounrenbuo B Hosom Csere [5].
B cocraB kxommmekca AK]l Bxomut
TONIBKO OMH TIPEJCTABUTEND ITOTO
pona — Ph. muriceus (Germar, 1824).

B Konymbuu gpepmeput excezo0no mpamsm
0K0710 22 MIIH 00NIIAPO6 HA XUMUHUECKY10 00PbOY
¢ 0onzoHocukom; amo cocmaensem 90% om
cmoumocmu 6cex uHceKmMuyuoOHovIx 00pabomox
Ha kapmodene 6 cmpane [31].

Ha ceBep fla/blile KpaitHero fora [lepy.
O6pa3 XU3HU U INIeBas Clelyanu-
3aIMs B 1[€IOM CXOJHBI C TAKOBBIMI
y Premnotrypes. Baxnoe oTnm4me co-
CTOUT B TOM, 4TO INYMHKY Rhigopsidius
He IIOKUJIAIOT KIyOHM, a OKYK/IMBAIOT-
cs1 BHyTpY HMX. [IOCKONBKY KIy6eHb
C HaXOALENCA B HEM JIMYMHKON MU
KYKOJIKOJ IOITOHOCHKA BHEIIHe HU-
YeM He OT/INYAETCS OT He3apa’keHHOTO
KIyOH:, TO 9TOT BpeAMUTENIb IMeeT II0-
BbIIIEHHbIE BO3MOXKHOCTH) 3aHOCA Ha
HOBBIE TEPPUTOPHIL.

O6b19HO 1M PBI IKOHOMIYECKOTO
yiep6a, IpUBOAUMBIE B IUTEpPaAType,
KacamTcA HesATeTbHOCTI BCEro KOM-
IJIeKCa aHAUIICKUX KapTodenbHbIX
TOITOHOCHKOB, IIO3TOMY U3 HUX JO-

ITOT BUJ PacIpOCTpPaHEH OT ApreH-
TUHBI 0 MeKCUKU ¥ FI0T0-BOCTOYHBIX
mraros CIIA u Be3ge, rge BcTpeua-
eTcs, ABNACTCA CePbe3HBIM BpefuTe-
7eM KyIbTYPHBIX PacTeHUN U3 poja
Solanum [22, 23].

Honronocuxku Ph. muriceus — He-
KpymHble (caMubl — oT 4,3 10 5,2 MM,
caMKy — oT 5,4 10 6,3 MM) KOpeHacTble
JKYKM CEepOl UM KOPUYHEBOM OKpa-
cxu. HepoBHas, mokpbiTas 6yropkamu,
60po3gKaMy U YellyiiKaMy IOBepX-
HOCTD IIepeJHECIIMHKY U HaIKPBUIbeB
3TUX JONTOHOCUKOB (puc. 8) crocob-
CTBYeT Ha/IMITAHNIO JaCTUIEK IOYBBI,
YTO XOPOIIO MAaCKMPYeT )XYKOB, KaK
U B C/Iy4ae C IPYTMMM IpefcTaBuUTe-
namu kommtekca AKJI. TomoBoTpy6ka
y Phyrdenus B otmauie ot Premnotrypes
u Rhigopsidius [OBONbHO JIHHAA, OF-
HaKO OOV I/TaH CTPOEHMS, HEPOB-
HBI, MOKPBITBIN KOPOYKOM 3€M/IM BEpX
TeJla — BCe 9TO Jle/laeT BCEX aHIMITCKUX
KapTo(eTbHbIX JOITOHOCHKOB BHEIIIHE
TOBOJIBHO ITOXOXKVIMM IPYT Ha JIpyTa.
Opuako Ph. muriceus ABNSAETCSA €IUH-
CTBEHHBIM IIpeJICTAaBMTE/IeM KOMIIIEK-
ca, IMEIOI[VIM XOPOIIO Pa3BUThIE KPbI-
IbsI M COXPAaHUBIINM, TAaKUM 00pa3om,
CIIOCOOHOCTD K 1ofIeTy [3].

CormnacHo uccnenosanuaM Edelstein
n Walter [16] >KM3HEHHBIN UK
Ph. muriceus B 11eIOM OY€Hb CXOX
C TaKOBBIM BUJIOB pofia Premnotrypes.
OpHaKo B OT/INYME OT BCEX OCTATBHBIX
AHIUICKUX TOITOHOCUKOB 3TOT BUJI,
moMuMo KapTodens, MOKeT pa3Bu-
BaTbCA 1 Ha [PYTUX KY/IbTypax, BKIIIO-

KAPAHTUH PACTEHUN 17



Jast TOMaThl 1 6aK/IaKaHsl. B aTom cy-
Jae IMIVMHKY IUTAI0TCS He KIYOHIMI,
a KOPHSIMM PacTeHMIT; B3POC/IbIE KYKI
IIOMIIMO JIICThEB 1 CTebIel IIOBpeKa-
10T KOPHEBYIO IIEITKY, YTO B MITOTe IPH-
BOJNT K CJIOMY U TMO€/N Ja)ke BHEIIIHe
37I0POBBIX pacTeHmit. Bpep, npuans-
eMbII KY/IbType TOMaTOB, 3a4aCTYI0
HACTOJIBKO BE/INK, YTO MHOT/A 3TOTO
BpeJUTENsI HAa3bIBAIOT «TOMATHBIM
TONroHocHKoM» (gorgojo del tomate).
Bo mHorux permonax Hosoro Csera
uMeHHO Ph. muriceus canraeTcs ras-
HBIM BpefjuTeeM KapTogers, TOMaToB
1 6aKIakaHoB [8, 26, 29].

VTak, mocie pacCMOTpeHMS BCeX
npefcTaBUTeNell KOMIIEKCA aHINII-
CKUX KapTO(eNbHBIX JONITOHOCUKOB
MO>XXHO KOHCTaTUPOBaTh, 4T0 Phyrdenus
muriceus v BUpbl poga Rhigopsidius npu
CpaBHEHUN C IIPEACTABUTENAMIU PO
Premnotrypes obnapgaior 60onee BbICO-
KJMIU PACCeIUTENbHBIMIU BO3MOXKHO-
cramu: Phyrdenus — 6naropaps cro-
COOHOCTY MIMAro K aKTVBHOMY IIO/IETY,
a Rhigopsidius — B CBA3Y € yBeIMYEHHOI
IPOO/DKUTEIBHOCTBIO CKPBITOTO Pas-
BUTHA (TaK KaK UX TMIMHKY He TOKV-
HAioT K1yOeHb, a OKYKIMBAIOTCS BHY-
tpn). Kpome toro, Phyrdenus muriceus
HOMMMO KapTogesi MOXeT TaKXe
pasBMBATHCS Ha TOMATax M OaKIaxa-
Hax. [ToaTomy, 1o Bcell BUAMMOCTH,
IPECTaBNUTE/N ITHUX JBYX POJOB MOTYT
IPEefICTAB/IATD /IS HAIllell CTPAHBI He
MEHBIIIYIO, 2 BO3MOYXHO JjaXKe O0JIBIIYIO
$UTOCAHUTAPHYIO OIACHOCTD, YeM
HpeficTaBuTeNN posia Premnotrypes.
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ANDEAN POTATO WEEVIL

Complex and its Current Interpretation

Sergey A. Kurbatov, Head of FGBU VNIIKR’s Entomological Museum
Yakov N. Kovalenko, Researcher of FGBU VNIIKR’s Entomological Museum

Andean Potato Weevils (APWs) are
the most important potato pests in the
potato growing and cultivating areas
of the Andean highlands. It is not un-
common for these pests to destroy up to
100 % of potato harvests. Local farmers
refer to the weevils as “gorgojo de los
Andes”, and to their larvae as “gusano
blanco de la papa”. Three Premnotrypes
species (latithorax, suturicallus and vo-
rax) are on the EPPO Al List of pests
recommended for regulation as quar-
antine pests. Russia’s List of quarantine
pests includes all species of the genus
Premnotrypes. In Russia, it is Premnot-
rypes spp. that are traditionally associ-
ated with the term “Andean potato wee-
vils” However, in international publica-
tions, the term has a wider implication.
The term is applied to the weevil species
able to go through the entire develop-
ment cycle exclusively in potato and

produce viable progeny. Thus, along
with Premnotrypes spp., the Andean
potato weevil complex (as referred to
in English-language literature) also in-
cludes species of the genera Rhigopsidi-
us and Phyrdenus. It should be clarified
that these three genera are regarded as
a single complex based solely on their
food preference. Taxonomically, how-
ever, they are not closely related and be-
long to three distinct weevil subfamilies.
Let us have alook at each representative
of the complex.

Genus Premnotrypes Pierce, 1914
(subfamily Entiminae, tribe Premnot-
rypini) now includes 12 species occur-
ring in the Andes from Venezuela to the
northern Chile (see Table and Fig. 1).

Some of these species were original-
ly described as belonging to other gen-
era— Trypopremno Pierce, 1914 (latith-
orax and sanfordi), Solanophagus Hus-

Russia’s List of quarantine
pests includes all species of
the genus Premnotrypes.

tache, 1933 (vorax) and Plastoleptops
Heller, 1935 (solanivorax). Subsequently
(Kuschel, 1956), all of these genera were
recognized as synonyms for the genus
Premnotrypes.

Premnotrypes spp. are dark-colored
stout weevils about 4-8 mm long. The
rostrum is short with the length only
about twice the width and significant-
ly shorter than the pronotum. Eyes are
large with more than 80 facets. Anten-
nae are geniculate with an elongated
scape. Prothorax is with well-developed
postorbital lobes. The sculpturing of
the elytra (and often that of pronotum)
is usually rough with knobs of varying
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Table. Species composition and distribution of

the genus Premnotrypes weevils

Name Distribution

Premnotrypes solani Pierce, 1914

Peru

P, latithorax (Pierce, 1914)

Bolivia, Peru, Chile

P. sanfordi (Pierce, 1918)

Peru

P. vorax (Hustache, 1933)

Venezuela, Colombia, Peru, Ecuador

P, solanivorax (Heller, 1935) Peru
P. fractirostris Marshall, 1936 Peru
P, clivosus Kuschel, 1956 Bolivia
P, pusillus Kuschel, 1956 Peru

P. solaniperda Kuschel, 1956

Bolivia, Peru

P, suturicallus Kuschel, 1956 Peru
P, zischkai Kuschel, 1956 Bolivia
P, piercei Alcala, 1979 Peru
degrees of development. The position ~ Weevils Of the genus

and form of the knobs are diagnos-
tic features for species identification.
Wings are either lacking or underdevel-
oped. The pests are not able to fly. The
tarsi have five tarsomeres, but appear to
have only four due to the small size of
the fourth tarsomere.

The pest integuments often become
contaminated with soil which serves as
camouflage in agrocenoses. All species
are characterized by sexual dimorphism:
females are usually larger than males.
The apex of the 5th sternite is blunt in
males, pointed in females. Moreover, the
elytra are strongly declivous in females,
less declivous in males. More detailed
information on the species morphology
is given by Kuschel (1956).

The greatest number of the species
of this genus (10) is observed in the
Peruvian Andes; four species occur in
Bolivia. Based on this data, Alcazar and
Cisneros (1999) believe that this area is
the center of the species origin. On the
other hand, in Venezuela, the only spe-
cies of the genus — P. vorax, was for the
first time recorded only in 1964 (Ange-
les, 1966), while in neighboring Colom-
bia, it is known to occur at least since
1925 (Zenner and Posada, 1968). In this
regard, Kithne (2007) put forward an
assumption that this species had been
introduced in Venezuela with seed po-
tatoes. The same probably holds true to
P. suturicallus which was recorded in
Costa Rica (EPPO, 2011).

Weevils of the genus Premnotrypes
inhabit highlands at an altitude of 2,100
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Premnotrypes inhabit
highlands at an altitude
of 2,100 to 4,500 meters.

to 4,500 meters. The climatic condi-
tions at these altitudes may be quite se-
vere. For instance, in the mountains of
the northern Argentina at above 3,000
meters (where Premnotrypes piercei oc-
curs) the average temperature in sum-
mer does not even reach 14 °C, and in
winter, the temperature is below 4 °C
(Agostini de Manero, 1993).

The main host plant on which the
weevils complete their full cycle of de-

Fig. 5. Potato field safeguarded
by a plastic barrier
(Alcdzar and Kroschel, 2009)
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velopment and produce fertile offspring
is potato. However, adults seeking for
extra food may damage many other
cultivated and wild plants of various
dissimilar taxonomic groups. These are,
for instance the common oat (Avena
sativa), broad bean (Vicia faba), black
nightshade (Solanum nigrum), his-
panicized oca (Oxalis tuberosa), field
mustard (Brassica campestris), radish
(Raphanus sativus), common dande-
lion (Taraxacum officinale), cobbler’s
pegs (Bidens pilosa), white clover (Tri-
folium repens), southern cone mari-
gold (Tagetes minuta), docks (Rumex
spp.) and many others. Moreover, the
published data report that some Prem-
notrypes species are able to go through
their development cycle in other plants
(P, latithorax — in mashua, field mustard
and redstem filaree, and P. solaniper-
da —in Senecio, Peruvian feather grass
and redstem filaree). However, laborato-
ry testing showed that the larvae could
only survive in potato (Vera et al., 1994).

Biological characteristics of P. latith-
orax (Carrasco, 1961; Tisoc, 1989; Car-
bajal, 1992; etc.), P. vorax (Calvache,
1986; Munoz and Alcédzar, 1998; etc.),
P. suturicallus (Alcazar, 1976; etc.), P.
piercei (Carhuamaca and Tovar, 1987)
and P. solaniperda (Gil, 1991) were
studied in detail and found to be quite
similar. By day, adult weevils hide in soil
particles, under stones, in plant debris
or other suitable shelters, and in the
evening become active and start to feed
on plants and mate.

Females lay their eggs inside plant
debris near the plants. As eggs hatch,
larvae make their way into the soil and
bore into tubers to feed on. Larvae com-
plete their development in four instars
(P. vorax has five larval instars). Then,

4=
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the final instars abandon tubers and
pupate in pupal cells at 10-30 cm into
the soil. Most larvae abandon the tuber
before harvest. Still, a small number of
larvae may be transported with the tu-
bers into new areas. This may facilitate
the spread of the pest.

Young adults emerge with the onset
of rains. Alcazar and Cisneros (1999)
studied the duration of life cycle of sev-
eral species. Under Peru’s conditions
life cycle is 434 days for P. suturicallus,
463 days for P. vorax and 549 days for
P. piercei; P. piercei males live for up to
280 days. Trials showed that P. vorax
and P. suturicallus adults could sur-
vive without food for up to 4.5 months
(Calvache and Alvarado, 1980; Alcazar,
1976). In natural habitats, larval damage
to tubers starts in the middle of March
and continues until at least April. Prepu-
pae occur from May to October. Adults
emerge from the soil from late October
to late February. Thus, the largest num-
ber of adults occurs in February.

Natural enemies of the genus Prem-
notrypes are scarce. The only effective
predators are believed to be ants of the
genus Iridomirmex (Garmendia, 1961).
As for parasites, it is illustrative that
none have been recorded during many
years that Alcazar and Cisneros (1999)
collected tens of thousands of larvae
and observed them for the parasite oc-
currence.

The impact of Andean potato weevils
is significant. Even regular insecticide
treatments do not prevent larvae from
damaging and destroying up to 45% of
potato tubers. When no treatments are
applied, the damage may amount up
to 100% which often is the reason why
farmers abandon their fields (Ortiz et
al., 1996). In Columbia, farmers have
to spend about $22 million annually on
chemical control of the weevils which
accounts for 90% of the total cost of in-
secticide treatments of Columbian po-
tato (Trillos et al., 1993). Adults feeding
on leaves may cause serious damage.
Zenner and Posada (1968) demonstrat-
ed that five adult weevils are capable of
destroying a young potato plant with-
in three days; Durdn (2001) found that
throughout its life, a weevil consumes
about 10 cm? of the leaf surface (Fig. 4).
Arestegui (1976) observed that a large
number of the weevils caused complete
defoliation of young potato plants.

Interestingly, population density is
almost always substantially greater (of-
ten 20 to 30 times) on the periphery of

fields than in their center. This is due to
the fact that flightless weevils migrate to
new fields and thus primarily colonize
plants located closer to the field border
(Ravines, 2002; etc.).

Cultural practices are the most effec-
tive measures to control weevils. Often,
pest free fields are safeguarded by a solid
plastic barrier that serves as an insur-
mountable obstacle for flightless weevils
(Figures 5, 6).

Crop rotation and a distance of over
1 km between the fields significantly re-
duce the number of the weevils since the
pests have limited migration abilities.
Trials conducted on P, latithorax and P,
solaniperda in Bolivia showed that wee-
vils seeking to spread into new fields
were only able to cover the distance of
no more than 300 m at 0.6 m/h (Chaves,
1997).

The genus Rhigopsidius Heller,
1906 (subfamily Rhytirrhininae, tribe
Rhytirrhinini) consists of two spe-
cies—R. tucumanus Heller, 1906 and
R. piercei Heller, 1936 (Fig. 7). These
species occur in Bolivia, southern Peru
and north-west Argentina. These are the
only representatives of the tribe Rhytir-
rhinini present in America. In the Old
World, the tribe Rhytirrhinini occurs in
a variety of forms.

Rhigopsidius weevils are dark-brown,
6.5 to 10 mm; integuments vesicular;
body covered by setae with long thin
protuberances at the tips; eyes large,
roughly triangular; The rostrum is only
about 1.5 times the width and shorter
than the pronotum. The antennae are
geniculate with an elongated scape. Sul-
ci are deep, directed towards the eyes.

Fig. 6. Safeguarding a field
with plastic barriers
(Alcdzar and Kroschel, 2009)
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Mandibles are asymmetric with two
setae. The pronotum is knobbly with
well-developed postorbital lobes on the
disk with a keel divaricate at the base.
The elytra are slightly knobby at even
intervals with three large knobs on the
slope. Wings are nonfunctional; the
weevils are unable to fly.

Rhigopsidius inhabit somewhat dri-
er areas than Premnotrypes and have
a smaller habitat with the extreme
south of Peru being its northern limit.
Lifestyle and food preferences are in
general similar to those of Premnot-
rypes. An important difference is that
Rhigopsidius larvae not leave tubers for
pupation. Since a tuber infested with
larva or pupae does not look different
from a pest free tuber, the likelihood of
the pest being introduced into new ter-
ritories is higher.

Usually, the economic data on the
pest damage given in the literature de-
scribe the combined damage caused
by the entire complex of potato wee-
vils, so it is quite difficult to specity the
economic damage of Rhigopsidius per
se. Nevertheless, Vigiana and Serrano
(2001; quote from Kiihne, 2007) indi-
cate that an infestation level of over 2
larvae per 1 kg of tubers is considered
unacceptable for seed potatoes.

The genus Phyrdenus LeConte, 1876
(subfamily Cryptorhynchinae, tribe
Cryptorhynchini) includes about 20
species distributed exclusively in the
New World (Alonso-Zarazaga and Lyal,
1999). The APW complex includes only
one representative of this genus — Ph.
muriceus (Germar, 1824). This species
is distributed from Argentina to Mexico
and the south-eastern United States and
in the areas of its distribution is a seri-
ous pest of cultivated plants of the ge-




nus Solanum (Maes and O’Brien, 1990;
Morrone, 2014)

Ph. muriceus weevils are small (males
between 4.3 to 5.2 mm, females between
5.4 to 6.3 mm) stout, gray or brown.
Uneven surfaces of the pronotum and
elytra covered with knobs, sulci and
scales (Fig. 8) are easy for soil particles
to stick to which well masks these wee-
vils and other members of the complex.

Unlike Premnotrypes and Rhigopsidi-
us, Phyrdenus has a rather long rostrum.
However, the Andean potato weevils
are quite similar in the body structure
as well as uneven body surface covered
with soil particles. Nonetheless, Ph. mu-
riceus is the only representative of the
complex that has well-developed wings
and thus, the only one able to fly (Al-
cézar and Cisneros, 1999).

According to the research by Edel-
stein and Walter (2014), on the whole,
life cycle of Ph. muriceus is very simi-
lar to that of the Premmnotrypes species.
However, unlike other Andean weevils,
this species can develop not only in po-
tato but also in other crops, including
tomatoes and eggplants. In this case,
larvae feed on roots rather than tubers.
Adult weevils damage root crown along
with leaves and stems which eventual-

Fig. 7. Rhigopsidius tucumanus Heller
(www.coleoptera-neotropical.org)

Puc. 7. XKyx Rhigopsidius
tucumanus Heller
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In Columbia, farmers have to spend about $22
million annually on chemical control of the
weevils which accounts for 90% of the total cost
of insecticide treatments of Columbian potato

(Trillos et al., 1993).

ly leads to a breakdown and death of
seemingly healthy plants. The damage
caused to tomatoes is often so serious
that sometimes this pest is called a “to-
mato weevil” (gorgojo del tomate). In
many regions of the New World, Ph.
muriceus is considered a major pest of
potatoes, tomatoes and eggplants (Ar-
gerich etal., 2010; Saini, Alvarado, 2006;
Novo et al., 2002).

Thus, after considering all the repre-
sentatives of the Andean potato weevil
complex, we can confirm that Phyrdenus
muriceus and species of the genus Rhi-
gopsidius when compared with the
Premnotrypes species are more capable
of spreading since Phyrdenus adults are
capable of active flight and Rhigopsidius
weevils have increased period of latent
development (larvae do not leave tubers
for pupation). Moreover, Phyrdenus
muriceus is capable of developing not
only in potatoes but also in tomatoes

and eggplants. Thus, in Russia, the rep-
resentative of the two genera apparently
may even pose a higher pest risk than
those of Premnotrypes.
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