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KHWPHUII (10KTOPJIMK JUCCEPTANUACH AHHOTALMSCH)

Juccepranys MaB3yCHHUHT /10J13ap0JIMIY Ba 3apypUATH. byryHru KyHaa
nyHE OYHinYa TepMUTIAp TOMOHMIAH KEITUPWIAETTaH 3apap WHIIaH-Hmira ommob
o6opmokna. «Fapbuit Abpukana TepMUTIApHUHT OMHOJIApTa KeITUpaETraH 3apapu
KOpUW TabMupiam yuyyH capdiaHaaurad mabmarHuHr 10% HM Tamkuia Kuiica,
AKlllxa Tepmutiap kentupaérran 3apap wuiura 1,5 mupna., nyHé O6yitnga sca 20
MJIPJI. TOJUTAPHU TAIIKUIT 3TN .

Tepmutnap Tapuxuii-mananuii oOuganap, CTpaTerdK axaMmMusTra oJra
00OBEKTNIap, TUAPOTEXHUK HHILIOOTIIAp, axoJid Typap >Koilapu Ba MabMypui
OuHoNapaarn €rod KOHCTPYKIHMS KypHiIMajapura >KUAJUNA 3apap KeNTUPaIu.
Bupruna 100 cv® xaxxmpars 25 MUHT ZOHA TEPMUTAAH HOOpat OYIraH OHTTa OMIa
Oup Wun paBomuga ypraya S50 MuHT cM® XaKMIHI TypJIM KYpHUHHILJIATA
LEJUTIOJIO3aHU UCTheMoJ Kuianu. LIlyHuHraek, yriaepoJHUHT r1o0an aillaHuIv
xamza arMoc(epaza UCCUKXOHA a3l — yriepoj] TMOKCUIU KOHIEHTPAIIUSICUHUHT
OIIIUIITUTA UMKOH spaTagu. by 6eBocuTa TEpMUTIAPHUHT Xa3M Oe3apu, CAMOHOHT
dbepmeHTIIapy XaMJa yiapjard OMOKMMEBHH xKapaCHIapHUHT (HaouIUru xucooura
amaJra OIlaJIu.

TepMUTIApHUHT SIUPHUH XAaET Tap3H, SKOJOTUK TAIKH MYXUT OMUJUIAPHUIAH
KyWIn XUMOSITAHTaHJIUTH, ysulapuga — TabaKaJlapUHUHT byHKIHOHAT
UXTUCOCJIAIITaHJIUTY Ba KUCKA MYAJIAT/Ia Y3 MOMYJISUUICUHU KaiiTa TUKIJIAM OJUIIN
ylapra Kapiy Kypaul 4OopajlapuHU KyJulalmjga KHAMHYWIMK Tyraupaau. Llynnan
KeJInO YMKUO, TEPMUTIAPHUHT MOMYJIALMOH 3KOJOTHACH, YMYPTKAIN-YMYpPTKAcu3
XallBOHJIAp Ba MHUKpPOOpraHu3miiap OWjlaH MYHOCA0aTMHU AaHUKJAIl XamJa
TEPMUTIIAD MUKIOPHUHHM Ha30paT KWIyBYM 3aMOHABUW OHMOJIOTMK Kypall
yCiIyOapyuHy niuiad YMKUIL MyXUM axaMusTra ara.

Axo0nu Typap-»Koi OuHoiapu Ba OOIIKa WHIIOOTIIAPHU TEPMUTIAP 3apapuiaH
cakjiad KOJIMII, YJApHUHT TaOWUM IMIApOUTAAaH ypOaHJAIIraH dKOTHU3UMIa KY4uo
YTHIII Ba TapKaJIUII cababllapuHu aHUKJIAI OyinYa WIMHI-TAAKUKOTIAp eTapianya
o0 OOpWUIMAraHJIWIUHU  TabKUIJIANI JIO3UM. DbBYyryHrn KyHIa TEpPMUT
NOMYJISIUAJIAPDUHUHT ~ TapKaJuIM  XaMJa Xa3M Oe3japu Ba  CUMOUOHT
bepmenTinapu daouru Ounan OOFIHUK (U3HOJIOTUK-OMOKMMEBUHN KapaHIapHU
aHUKJAll, IIYHUHTACK TEepMUTIapAa Mapa3uT-MUKPOOPTaHU3MIIADHUHT SIHTU
TypJapyHU TOIHII, TATOTeH 3aMOYpPyF Ba MHUKPOOPTaHM3MJIAp acocuja 3axapiiv
eM-XypaK spaTUll acHOCHAA TEPMUTIIApra KapliM Kypall YCyJJapuHU sHaja
TaKOMUJUTAIIITUPHIIL J0JI3ap0 MyamMMoJap/iaH XucoOIaHaIu.

V36exucron PecnyGmukacu  ITpesumenturmar 2013 imn 20 mapt
[IK-1940-con «2013-2015 wwmuiapaga Xopa3M BWIOATHIA TYpPU3M COXACHHU
PHBOXIAHTUPHII JlacTypH TYFpHCHIArn» Kapopu Ba Y30eKHcToH PecryGmukacy
Bazupnap Maxkamacununar 2012 #iun 2 ¢eBpanbs 27-con  «PecnyOnukana
TEpMUTIIApra KapIy Kypail WIUIAPUHU KaJaUTAIITUPHUIT Ba YJIAPHUHT 3apapyuHu
Oaprapad KWIHII TYFPUCHIA»TH Kapopu Xamja MasKyp (aojusrra TETHIILTH

thttp:// www. ars. usda.gov/is/pr/2010/100217.htm.



Oomka MebEPUN-XYKYKUH XyxokaTiapAa OedruiaHraH BasudanmapHu amanira
olMpuIIra ymoy auccepranus TaAKUKOTH MyalsiH Japakaia Xu3MaT KUIaau.

TaagkMKOTHUHT pecmy0/jMKa (paH Ba TEXHOJOTMSJIAPH PUBOKJIAHUIIN-
HUHI YCTYBOP HyHAJIUILJIApUra OOFJIMKJIUIA. Maskyp TaIKUKOT peciyOinka
dban Ba TexHoJOrWsJIap PUBOXIAHUMMHUHT V. «KuIDIOK — X¥Kaiuruy,
OMOTEXHOJIOTHS, PKOJOTUSA Ba aTpo(-MyxXuT mMyxodazacu» YCTyBOp WYHAIUIINra
MYBO(DUK OakapuiraH.

Huccepranust MaB3ycu OYVHWYa XOPIKAKA WJIMHKA-TQAKUKOTIAP MIAPXH.
TepMutTnap cuctemaTukacu, OMO3KOJIOTUK XyCYCHUSITIApHU, TApPKAJIUIIN Ba 3apapH,
NOMYJSIIMSUIADUHUAT  TJ100aJl  y3rapuiiy, TepMUTIapra Kaplld Kypariia
MUKPOOPTAaHU3MIIADHUHT ~ POJM, TEPMHUTIIAPHUHT  WYAKIapuaa  sIIaiauraHd
XUBUMIMWIAPHUHT cUMOMOTHK MyHOocabaTinapu, AT (reorpaduk ax60poT TU3UMH)
épaaMuia TEPMHUTIIAP 3apaApH Ba TAPKAUIMIIMHU TaXJIMJI KWIHILTA NYHAJITAPUITAH
WIMHI W3JIAHUIUIAD KAXOHHUHT €TaK4Yd WIMHUNA MapKasjapu Ba OJIMA TabIuM
Mayccacaiapu, xkymianaH, Zoologisches Institut, University of Gottingen
(T'epmanwust), Division of Invertebrate Zoology, American Museum of Natural
History (AKII), University of Florida (AKI), Kangwon National University
(Kanyouii Kopes), USDA, ARS, Formosan Subterranean Termite Research Unit
(AKIL), Instituto Nacional de Pesquisas da Amazdnia (bpasunust), Mocka naBnat
yauBepcutetuaa (Poccus) onud 6opuimMokia.

Isoptera  TypkymMH = BakWUIADUHUHT  TAKCOHOMHSCH,  DKOJIOTHSCH,
¢usnonorusacyu, TapKaJIWIIM Ba yjapra Kaplid Kypamra OWJ >XKaxOHJa OJn0
OopuiiraH TaJKUKOTIAp HaTWKACHAA KaTtop, KywmilaJaH, KyWuaard WIMHN
HATIDKallap OJMHTaH: TepMUTIAp (paonusITHIa ys Kamepaiapy Ba yHIArW CUMOMO03
3aMOypyFJIapHUHT axamusTd aHukianran (Zoologisches Institut, University of
Gottingen, ['epmanusi); TepMUTIapHUHT JyHE (dayHacu OYyilM4a TaKCOHOMMK
MabayMoTiapu Takomuwutamrtupwirad  (Division of Invertebrate Zoology,
American Museum of Natural History, AKIII); Ttabumii Ba ypOaHIamirad
Xyqoyajiapaa TEepPMHUTIAp TapKadulld Ba yjap KEATUPraH 3apapHA TaXJIUIUaa
reorpaduk ax0opoT TUUMIApUHUHT axamusTh ucOotrnanran (University of
Florida, AKIII); Coptotermes formosanus tepMuTiapun TabaKaJapUHHHT
puBoxuianum  O6ockuwiapu anumkianran  (USDA, ARS, FSTRU, AKII);
TEPMUTIIAPHUHT TPOMHK YpMOHIapaaru axamusaTi anukianrad (Instituto Nacional
de Pesquisas da Amazodnia, bpaswius); rekcadaymypoH, XJopdiaya3ypoH
mpemnapaTiiapi acocHaard eM-xypakiap €paaMuia TepMUTIapra Kapiid Kyparil
yopa-tanoupnapu unuiad umkwirad (University of Florida, AKIII); Beauveria
bassiana 3aMOypyFMHHHI TepMHUTIapra HHcOATaH MATOTCHJIUTH HCOOTIAHTaH
(USDA, ARS, FSTRU, AKIII); TepMutiaap OHOJOTUACH, SKOJOTHUSICH Ba YACHHUHT
TY3WIMIIN  XaMmja Tabuatgarn  MoAajanap  alIMalldHYyBHAAa  TEPMHTIAp
METa0OJIM3MUHUHT POJU WIMUK acociaHran (MockBa [aBiaT YHUBEPCUTETH,
Poccus).

Jlynéna tepMuTiapra Kapiid Kypail Ba YJIapHUHT 3apapd OJAWUHHU OJIUII
Oyiinya Katop, KymiaJaH, KyHuaara ycTyBop HyHaiaumiapaa TaakKUuKoTiaap ojauo
OOpMJIMOKAA: TEPMHUT TypiapuHu auddepeHnusuiamga MONeKyIIp-TeHETHK
yCyJUIApHH TaTOWK KWJIUII, TEPMHUTIIApTa KapIii Kypaljga TaMOMIIIA STHTH, aTpod-
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MYXUT Y4YyH 3apapcu3 Ba IOKOpHM caMapalid IpenapaTiapHH SpaTuill, KyJUiail
Xamjia perjaMeHTUHU HWIUIA0 YUKHUIL; TEPMUTIAPHUHT MXKOOMM TOMOHJIapHiaH
Makcaanu ¢oigananuii; OMOTON KOMIIOHEHTIAPUHH aHUKJIAIl aCOCUIa TEPMUTIIAP
MUKJIOPUHU KaMaWTUPyBYM OMOJOTHK Kypall YCYJUIApUHU TaKOMUJUIAIITUPHIL,
I'AT acocuga TepMUTIAp TapKAIHILKA Ba 3apapjapuHU JOMMHUN HA30paT KHJIyBUU
JacTypJiap sipaTvl.

MyaMMOHMHI YPraHWwiIranjiudk aapaskacu. TepMmuTiap myamMmMocu Oyiinda
WIMHA-TAAKAKOTIIap XOoprkiauk ommMiap J.Korb, M.S.Wright, W.L.A.Osbrink,
Rudolf H.Scheffrahn, Ch.Martius, A.K. Raina, A.R. Lax, Nan-Yao Su, K.Krishna,
Michael S.Engel, P.Ligunbuhl, F.Wacneske, D.Bignell, Harttwing H.Hochmair?
TOMOHHUJaH ypranunran Oyica, MJX wmammakatnapuaa JI.I1.Kyxukos,
E.X.3onorape, M.C.Iwmapos, A.H.Jlynnosa, K. Kakanues, 3.A.Opinoga,
E.N. llepobuna, A.H.Cyxunun, A.Ill.Xampaes, H.B.Bexnsiesa® Ba OOllIKaTapHUHT
WIMHUHN acapjapuaa Ky3aTHII MyMKHH.

PecnyOnukamusia Tepmutiapra ous Mabiaymotiap .M. Mapeuek unmnapuaa
KenTupwiran Oynub, 3apapkyHangara kapmm kypamga [T, rekcaximopan
CUHrapu HMHCOH CaJOMaTJIMTH Ba HMCCUKKOHJIM XaWBOHJIApra IOKOPU 3aXxapiu
XycycusiTra 9ra npemapariap Kyjutamau TaBcus otraH  (I.M.Mapeuek,
A.I'.lapnermuna, P.A.AnmummkanoB). ONMHraH MabJIymMOTIap acocaH TaOuui
IApOUTAA TEPMHUTIAP COHUHU Ba Typiau reorpaduk 30HANApAa YJIapPHUHT
TapKUIMIIMHA ~ HA30paT  KWIyBYM  KUMEBUM  MpemnapaTiapHH  CHHAITa
HyHaNTUpWITaH >Au. ByryHru KyHJa 3aMOH Tajladiapura >kaBo0 Oepmaciuru Ba
KOMIUIEKC TaJKMKOTIAPHH ONMMO GOopumI Xamaa Y30eKHCTOH SKOTH3MMIIApHIA
TEPMUTJIAD COHMHHM HA30paT KWIMIIHUA TYJIUK Hdojanail onmaciuru Tydaiam
ymoOy mnpenapatiapaaH Bo3 keuwnrad. [y Oouc tepmutinap Oyiinua KeHT
KaMpOBJIIM  WJIMUK-TAIKUKOTJIAp V3P ®A VYceumumk Ba XaMBOHOT OJIaMH
reHoQOHIM HWHCTUTYTH, PecnyOnuka TepMuTIapra Kapiid Kypall MapKasH,
Xopa3m MabMyH akaJeMUsACHIa aMaJira OIIUPUIMOK/IA.

Juccepranmsi MaB3yCMHUHI JUCCEPTAllUA Oa’KapWIraH OJHMHA TAabJIUM
MyaccacacH WIMHH-TAAKMKOT HIUIapu OuiaaH OofaukiauMru. Jluccepranus
TaJKUKOTA YpraHd JaBliaT YHUBEPCUTETUHUHI WIMHUN-TAJKUKOT HWIUIApH
pexxacuauHr A-11-294 «Typkucron tepmuta — Anacanthotermes turkestanicus
Jacobson, 1904 mnomynSAUMUSCHHUHT TY3WIMIIA Ba TaOaKadapuHHUHT (HAOTUSATH
XamJa Tapuxuil €aropJuKiIapia yjapra Kapim Kypam 4opanapu (XuBa
maxpugaru Muon-Kanba myseitn muconuaa)» (2006-2008 iiii.); Xopasm MabMmyH
akaneMuscUHUHT  A-5-115 «Xopa3MHHUHT Tapuxuil ENrOpIAMKIApU  XOJaTH
MOHUTOPUHTH Ba YJIApPHHU TalllKM OMUJIIAp TabCUPUIAH XUMOSUIAI YCYJUIapUHU

’Korb J. Caste differentiation in lower termites.: Tobias Weil aus Garmisch-Partenkirchen, 2008. -77 p., Wright
M.S., Osbrink W.L.A., Lax A.R. Potential of Entomopathogenic Fungi as Biological Control Agents against the
Formosan Subterranean Termite. ACS Symposium Series Agricultural Applications in Green, 2002. — P. 43.Kumar
Krishna, David A. Grimaldi, Valerie Kkrishna, and Michael S. Engel. “Treatise on the Isopteraof the world”.
NewYork, 2013. — 2704 pp.

3)Ky>I<I/IK0BI[.H. Tepmuter CCCP. — Mocksa: U3n-so MI'Y, 1979. — C. 225.JIynnosa A.H.“Tepmursl
Typxmenucrana” // «Tp. mHcturyTa 30070rMM W mapasutosnorun AH Typkmenucrana», 1958. I'mmspo M.C.
[omymsumonHast sxkosorusi. — Mocksa: M3n-so MI'Y, 1990. — C. 192.



uiria6 uukun (2006-2008 iiii); Y3P ®A 300m0rHs HHCTHTYTHHUHT P-122
«Development of management for the control of Turkestan termite, a major threat
to cultural heritage in Central Asia» (2003-2006 ifif.) MaB3ycuJard Xajkapo
Joluxanapu joupacujia baxxapuira.

TaAKMKOTHHHI MAaKCa[H Y30CKHCTOHHHHI TaOMMii Xamaa ypOaHIaliraH
sKoTH3MMIapuaard  Anacanthotermes  aBiaogu  TepMUTIIAD  MOMYJIALHUACH
HKOJIOTUSICHHU KOMIUIEKC aHMKJIAll Ba TEPMUTIAP COHMHU HA30paT KUJIUIIHUHT
camapayii OMOJIOTHK yCYJUTApUHU UIUTA0 YMKHIIIAH HOOoparT.

TagKuKOTHUHT Basudaiapu:

Anacanthotermes aBionu TepMHUTIapU MOP(POJIOTHK XyCYCHSTIAPU Ba YIapHU
V36eKnCTOHHMHT TabHuil XaMaa ypOaHIAIraH SKOTH3MMIAPHIA TAPKAIMIIMHA
aHUKJIaIT,

Anacanthotermes apnoay TEPMHUTIAPHHHUHT TOMYJISIHUIAPH TY3WIUIIA Ba
(GYHKIIMOHAT XyCYCUATIAPUHU aHUKJIAI,

V36eKHCTOHRHIHT ypOaHamran AKOTU3UMIIApUIA TEPMUTIIAP
TapKaJUIIMHUHT acocuil cababmapuHu ounbd Oepui;

Anacanthotermes aBioau TEPMHUTIAPUHHUHT CYJaK Ba HMYaK Oe3iapuuaru
dbepmenTIap (HaoTMTUHU aHUKJIAIT,

Typiu Tabaka Ba Emmarm  Anacanthotermes ammoam  TepMHTIapuia
yIIAEBOAJIap MUKJIOPUHUHT MaBCYMUM TUHAMUKACUHU 04n0O Oepu,

TepMUTIIAp OMOTACH KOMIIOHEHTIIADUHUHT (MUKPOOPTaHU3MIIAp, COaIuIap,
3aMOypyFiIap, 9KTO- Ba dHAOMAPA3UTIAP) TP XHJIMA-XUUIUTUHN aHUKJIAIT,

O0WoTa BakWJUIapu MyHOca0aTiIapy Ba YJIapHH TEPMUTIAp XaéT (aonusThra
TabCUPUHU TaKpuOa WYIu Oriad ucOOTIAl;

TEPMUTIIAP COHUHU OOIIKAPUIITHUHT caMapaiy OMOJOTHK yCYJUTapUHU UIIab
YUKHII Ba aMaJTUETra TaTOMK JTHIIL.

TaakukoTHHHT 0o0bekTH cudaruga Anacanthotermes asaogura maHcyo
A. turkestanicus Ba A. ahngerianus Typ TepMuTIIapu Ba TEPMUTIAP OMJIaH OOFIIMK
O0roTa KOMITIOHEHTIapu/aH (hoigaIaHUITaH.

TagKMKOTHUHT TIpeIMeTH TEPMUT TMOMYJSIUSATIApPH  TY3WIUIIIMHUHT
XyCyCUsiTIapu  Ba  yJApHUHT  TEPMUTIApD  TapKaJIMIIl  apeajuiapuaaru
GYHKIMSIAHUIIN  XamMJa TEpPMUT yslapujaard OuoTa KOMITOHEHTIAPUHUHT
MyHoca0aTIapy XucoOIaHaIu.

TankukorHuHr ycysuiapu. Jluccepranusma SHTOMOJIOTHK, TApa3sUTOJIOTHK,
TeJIBMUHTOJIOTUK, MUKOJIOTUK, OHWOTEXHOJOTHK, (U3HOJOTUK, OMOKUMEBHH,
MOP(OJOTUK, OHMOMETPUK, (PEHOJIOTHK, CTATHUCTHK XamJa KHECHM Taxjiui
ycyJmapuaan GonasaHuiTaH.

TagKUKOTHUHT MJIMHUI SIHTUJIMIH KyHuaaruiapaad uoopar:

wik Oop nayHé€ ¢ayHacu Yy4YyH TepMHUTIapAa HEMATOJAHUHT SIHTU
Caenorhabditis sp. Typu aHHKTaHTaH;

Anacanthotermes aBioau TepMHTIapU Cyiaak Oe3uma JjakTaza (GepMEHTH
(baouMru aHWKJIaHTaH;

WIK OOp TEepMHUT TaHAcH, ysi Kamepajiapu Ba O3MKacuaaH 24 Typaaru
3aMOypyFiap axpaTr0 OJIMHTaH Ba Typ TaApKUOW aHUKJIAHTaH,

MapoKaIl YUTHUPTKACHIaH aXpaTUO OJMHTaH, TePMUTIApra Kapliu Kypariaa



kyuanwiaguran Beauveria tenella (Del) Siem BD-85 mtaMMUHUHT BHPYJICHT-
JIUTH OLIMPUJIITaH;

WK 0op KyHrabokap mnosicu, Beauveria tenella (Del) Siem BD-85 sa Bacillus
thuringiensis  mrammiapu acocuaa TEPMHTIAD MHUKIOPHHHA  OOIIKAPHIII
XYyCyCHUSITUTA 3ra OYJIraH NaTOTeHIN eM-XYpaK sSipaTUIIraH.

TagKUKOTHUHT aMaJIMii HATHXKAJIApH KyHuaaruiapaad noopar:

TEPMUTIIAP TapKaJraH Typap »oul OuWHoyapu, Tapuxuil ooupanap Ba OomIKa
MHIIOOTJIap/Ia 3aXapiau eM-XypakiIapHH KOWIAIITUPHIL CXEMACH HILIA0 YHMKUITaH
Ba aMaNMUETra )KOPUM KWIVHIaH,

TEPMUTIAP KEITUPAJUTaH 3apapHUHT OJIIMHUA OJIMII Ba Kapliyd Kypall
qyopajapu Oyinda amManii TaBcusuIap WIUIad YMKWIITAH Xamaa aMauérra KOpun
ATWJITaH;

natorennu (Beauveria tenella BD-85, Bacillus thuringiensis JIM/] Ba JIME-
22 mTamMMmiapy) Ba 3axapjoOBUM eM-Xypakiap Typap >KOoil OWHOJapH, Tapuxuil
obunmanap Ba OOIIKa WHIIOOTJIapJla CHUHOBAAH yTKa3wiran, PecmyOnnka
TEpMUTIIApra Kapiiy Kypall MapKa3ura TaBCUsl dTHWITaH XaM/a UIiad 4uKapuiira
KOPHI KUJIMHTaH;

AKOJIOTUK MYyXHUTra cajiOuil TabCcup Kuiamal TypuO, Tapuxuii €aropiukiap,
TypJIA XUJI UHIIOOTJIAPHUHT €FOY KUCMJIAPUHU TEPMUTIIAP EMUPHUIIIAH aCPOBYM Ba
XUMOS KWUTYBUH 3aXapJid Ba NATOTEHIIM €M-XYpaK KypUJIMACH spaTUITaH.

TagKuKOT HATHKAJAPUHUHT MIHOHWIWIMIH  HIJIa  KYJUITAHWITaH
Mapa3uTOJIOTUK, OUOTEXHOJIOIMK, MHUKPOOHOJOTHUK YCyJulap Ba €HJAAllyBJap
acocujia OJIMHTaH TaXXpuOa HATIKAJIAPUHYU Ha3apuil MablyMOTJIapra MOC KEJIUIIIH,
MopdomeTpuk MabiaymMoTiaapHu Biostat-3.8 (www.biostatsoft.com) nactrypuna
CTaTUCTUK  TaxXJIWJI  KWIMHTAHJIWTH, TEpMUTIApHUHT  Tapkammu  GPS
MablIyMOTIapu €paamuna aHukiaHrammmrd, A.ahngerianus Ba A. turkestanicus
TypJiapu TYFPUCHAATM MABJIYMOTJIAPHUHT «JlyHE TepMHUTIApU XaKuJda WIMUU
pucolianfia 40N OTWUITAHIWTH, (QOiJan Mojenra TaTeHT, TaBcuslap Ba
TEpMUTIIApra Kapliu 3axapiiv Xam/ia MaTOreHIn eM-XYpaKHUHT aMajuérra >Kopui
STUWITAHJIUTH OWJIaH U30XJIaHA N,

TaagKUKOT HATHKAJAPUHMHI WIMHMH Ba aMaJiuii axamusiTU. TaJIKAKOT
HATWXKATApUHUHT WIMUH  axamusatd  Anacanthotermes apmomura maHCyo
TEPMUTJIAPHUHT TypJjap TapKuOu, MOp(OJIOTrHsacH, TAKCOHOMHUSICH, IKOJIOTHSICUHU
TaxJIWJI KWIMII aCOCUAA TEPMUT T'YPYXJAPUHUHT IMIAKJUJIAHUIIN Ba TapKaJTUIIMHU
IIYHUHTICK, OMO0Ta KOMIOHEHTIAPUHUHT TYp XWIMa-XWIIMTHHU aHUKJIaHTaHJIUTU
OuJtaH M30XJIaHaH.

TagkMKOT  HATWXKAJIAPUHUHT  aMalldid  aXaMusiThH  TEePMUTIAPHUHT
ypOaHairan xXyayajiapaa TapKaJuIIMHA aCOCIAHTaHIUTH XaM/la TAbCUP JI0Mpacu
KeHI OyJraH naToreH eM-XYpakHUHI TepMHUTIapra Kapiid Kypail Ba yJap
KEJITUPaJAUTaH 3apapHUHT OJIMHY OJUIIIA KYJUTAHWIIAIIY OWJIaH W30XJIaHA IH.

TaagkukoT HATHKAJTAPUHUHT JKOpHu KWJIMHHUIIA. Tepmuriap
MOMYJISIUSIIADUHUHT DKOJIOTHUSACH Ba YyJIAPHUHT TaOWMUK Xamjaa ypOaHiamraHd
AKOTU3UMIIAPATH aXaMUATH OYiirya OJIMHTaH WIMHI HATIKalap acoCua:

TepMUTIApra Kaplly spaTwiral 3axapiu em-xypak KuménamrTupum Ba
VCUMIIUKJIApHU ~ XUMOSI ~ KWIMII  BocuTaiapu  JlaBnmaT  KOMHUCCHUSCHHUHT
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«V36exncTon Pecry6Gnukach KMIIOK XyKAIWTHAa WIUIATHII YdyH pyXcar
STUJITaH MECTULIMJIAp Ba arpoXMMHMKATIap pyhxatu»ra kuputwiran (25.02. 2013
i1., No 2-2/1-28);

TepMUTIIapra Kapuid 3axapjd Ba MaToreHiu em-xypak PecnyOnuka
TepMUTIIapra Kapuim Kypain mapkasu TomoHunaHn «Myon-Kamba» naBnat myseiin
KYPUKXOHACH, aXOJu Typap KoM OWHONapu Ba OYMK MaWJOHJapAa KYJUIaHWITaH
(Kumuiok Ba cyB xyxkanurd BazupiauruHuur 2016 itun 15 anpengaru 02/90-542-
COH MabiayMoTHoMmacH). Tepmurtnapman 3apapmanumun 90%, momynsmusiapaa
TepMuTiIap MUKAOpUHU 80% raya nacaiiMiuMra SpUIIMAITAaH XaMJa KaHOTIH
Ta0aKaTapUHUHT yslaH Ky4uO UYMKHUII MHUTApIMSICHHA KECKUH KHCKApTUPHII
MMKOHHMHH O€pras;

V36exucron Pecry6mukacu Basupmap Maxkamacuauar 2012 i 2
deBpangaru 27-con «Pecnybnmkana TepMUTIapra Kapiid Kypariuil HIUTApUHH
KaJAUTAIITUPUIL Ba YJIAPHUHT 3apapuHu  Oaprapad KWIUII TYFPUCUAANTU
Kapopura acocaH «TepMmuTiapra Kapui Kypall TH3UMHIa OWJ[ TaBCHsIap»
Tai€piann0, KUIUIOK XYKalWK Miuiad yukapuimra xopuid kuinunrad (Kummiox
Ba CyB Xyxamuru BasupiuruHuHr 2016 wwmn 15 ampenmarum  02/90-542-con
MabJIyMOTHOMacH). Maskyp TaBcusiiap PecnyOmimka YCUMIMKIApHU XUMOST KHITHII
Ba arpokuME MapkKasd TOMOHHUJAH TaTOMK KWUJIMHUO, OYHMK MaijoHIapaa
TEPMUTIIAP TAPKAIMIIMHUHT OJJIMHU OJIMII Ba Typap >KOi OMHOJIapua TepMUTIIap
3apapvHU KaMaWTUPHII UMKOHUHH OepraH;

V36exncron Pecny6mukacn Basupmap Maxkamacuamar 2012 dim
2 (deBpannmaru 27-con «PecrmyOnukaga TepMUTIapra Kapiid Kypamuil UIUTapHHA
KaJATAITUPUIL Ba YJIAPHUHT 3apapuHd  Oaprapad KWIUII TYFpUCHIA»TU
Kapopura acocaH OakajlaBpuaT TablUM HyHanuuuiapu yuyyH «buoszapapraHuiny
JApCIIMTU YOI KAJIMHTaH (XaMMyauti(ankaa);

A.ahngerianus Ba A. turkestanicus TypiaapuHUHT TapKaIUIIKH OYyHnva
TQIKUKOT  HaTWKajlapu AyHE€  TepMuTiap  (ayHacu  cHCTEeMaTHKACUHU
TAaKOMUJUTAIITUPUII Makcaguaa Amepuka TabuaT Tapuxu My3elu HampuéTu
OpKaJIM YOIl KWJIMHTaH «J{yHE TepMHUTIIapu XaKuaa WIMUANA prUcojianTa KUPUTHIITAH.

TagKMKOT HATHKAJTAPUHUHT anpodaumsicu. TaakuKOT HaTWKalapu 23 Ta
WIMHAM-aMAJIMM  aH)KyMaHiapaa, KymuanaH, «buonormss — nHayka XXI Bekay
(ITymmno, Poccus, 2003, 2004, 2012); «Xopasm Tapuxuii-MebMOpUI
EAropauKiIapu  XoJiaTv, Tabmupiam Ba (Qoimananumm» (Xupa, 2003);
«YrnybneHue WHTErpaldu 00pa3oBaHMs, HAYKH W TPOU3BOJACTBA B CEIHCKOM
xo3saiictBe» (Tamxkent, 2003); «Tepmutel IllenTpanbHoit A3suu: OuosOrHUs,
skoioruss u koHTposib» (Tamkent, 2005); «XV Congress social insects»
(Washington, USA, 2006); «1000-neturo Xope3Mckoil akagemMun MabMyHay»
(Tamkent, 2006); «boraHuka, 3KOJOTUSA, YCUMIUKIAP XUMOSCH» (AHIMKOH,
2007); «AxTyaibHbIe TPOOJIEMBI COBpEeMEHHON (u3nonorun u OuoGU3UKU»
(Tomxkent, 2010); «Y36eKncTOHAa XallBOHOT OJIAMHHM YpraHuil Ba CakJIallHUHT
nom3ap6 myammonapu» (Tomkent, 2011); «International Conference on European
Science and Technology» (Wiesbaden, 2012); «IIpobremMbl parmoHaIBHOTO
UCIIONIb30BaHUsI M OXpaHa Ouonornueckux pecypcoB HOxnoro [Ipuapanbs»
(Hykyc, 2008, 2012); «V30eKkuCTOH XalBOHIAP OHOXMIMA-XHJITMTHHH
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CakJaIIHUHT Hazapui Ba amanuil myammonapu» (Tomkent, 2013); «IIpoGremsr
OvojoruM ©  OMOJOrMYECKOro O0pa3oBaHMs B  NEAArOTMYECKUX  BYy3ax»
(HoBocubupck, 2013); «3oomornueckue urenus — 2014» (HoBocubupck, 2014);
«bamtypceinoBckue urenus» (Kocranaii, 2014); «Science and Genesis» (Vienna,
2015); «CoBpemeHHbIE KOHIICMIIMM HAy4dHbIX HccienoBanuil» (Mocksa, 2015);
«OxpaHa npupoOHOIN Cpelbl U IKOJIOT0-0rojioruyeckoe oopazoBanue» (Emabyra,
2015); «Meromomnorusi, Teopus U MpakTUKa coBpeMeHHou Ouonorum» (Kocranaii,
2016), «VHHOBanuoH Fosyap, TEXHOJOTHsUIap Ba Joduxamap IX pecmyOnmka
apmapkacu» (Tomkent, 2016) maB3ymapugaru pecrnyOirMKa Ba XajdKapo WIMHii-
amManuii  KoHpepeHIMsIapaa Mabpy3a KypuHHIIHAAa OaéH OTWITaH Xamja
anpoOanusaIaH YTKa3uiraH.

TagKNKOT HATIKAJIADHUHT YBJIOH KWIMHUIIM. JluccepTanus MaB3ycu Oyiirda
*amu 49 WIMHNA U1 YOIl 3TWITaH, Iryiapaad 1 ta qapciuk, 1 ta TaBcustHoma, 1 Ta
maTeHT, Y30ekucton Pecmybimkacu Omuif  aTTecTanus —KOMHCCHSICHHMHT
JIOKTOPJUK AMCCEPTALUSIIApDH aCOCUU WIMHM HATHKAJTapUHU YOIl DTHII TaBCHUS
ATWITaH UMUK Hampiapaa 15 ta mMakona, skymnanaH, 12 tacu pecnyOiuka Ba 3
Tacu XOPWKUH JKypHaJLJIap/ia HaIIp STUJITaH.

JuccepTanMsiHUHT TY3WJIMIIM Ba Xa:kMM. J(uccepranus TapkuOu KUPUII,
ontuta 000, Xyrnoca, QoinanaHuiaran amgaOuériap pyuxatd Ba WIOBajapJaH
uoopat. JluccepTanussHUHT XaKkMU 182 OETHM TAIlIKWII STraH.

JIUCCEPTAIIUSIHUHI ACOCU MA3ZMYHHU

Kupum kucmuaa yTka3wiraH TaaKUKOTIAPHUHT J0J3apOfiuru Ba 3apypard
acoCJIaHTaH, TAJAKUKOTHUHI Makcaju Ba Bazudanapu, OOBEKT Ba MpeAMETIapu
TaBcu(IaHraH, pecrnyoyivka gaH Ba TEXHOJOTUSJIAPU PUBOXKIIAHUIIIMHUHT YCTYBOP
MYHAJIMIUIAPUTa MOCIIUTH KYPCATUITaH, TAAKUKOTHUHT MJIMHM SHIWIATH Ba aMaJii
HaTWXajlapy 0a€H KWJIMHTaH, OJIMHTaH HATHKAJIAPHUHT WIMUN Ba aMajIvuil axaMUsITH
oun6® OepwiraH, TAAKUKOT HATIDKATAPUHHU aMalTMETTa KOPUN KUIIUII, HAIIp STUITaH
UIIIap Ba JUCCepPTAIUS TY3WIHUIIN OVilua MabIyMOTIap KEITUPUIITaH.

HucceprauussHuHr «TepMUTIapHM YPraHMIIHUHT IKOJOITMK acCOCJIapu»
ne6 HomiaHraH OupuHuM OoOuga Tabumii Ba ypOaHJAIITaH H3KOTH3UMIIApIA
smoBur  Anacanthotermes apnojgura MaHCy0 TEPMHUTIAPHUHT MOpdosoruscu,
OMONIOTUSACH, DKOJIOTHSCH, TAaKCOHOMHSCH Xamja ylapra Kaplii Kyparil
Macajanapura OaFulUIaHTaH TaAKUKOTIAp TH3UMIAIITHUPWITAH Ba Ha3zapuil
KUXATIAH Tax M KAJIMHTaH.

Tepmutnap Ba yJapHUHT OUOTOIUIAPH, TAIKUK KWIHILI IIapOUTIIApH,
HuFuiITrad skodnapu TaBcuduianrad. TaJIKUKOTHUHT MapHIpyTId ycyJulapu OusiaH
Kopakannoructon PecnyOnukacu, Xopasm, byxopo, Camapkann, Haouii Ba
pecnyOJIMKaHUHT Jesipiii Oapuya pernoHyiapu kKampad onuaaud. Anacanthotermes
aBJIOAM TEPMUTIApPU YMYM KaOyJl KWIMHTAH 3HTOMOJIOTMK yCyJjiapaa Xamja
«QKCTEppa» amnmapatu €Epaamuja WUFWIIH. TepMUTIApHA WUFUII Ba TaXJIWI
KWIMII xap #un O6axop, €3, Ky3 Ba KUII OWlapuja amajira OIIUPHIIH.
V36eKUCTOHRHUHT ypOaHnalraH Ba TaOMHUil IIAPOMTIAPHAA TEPMHUTIAPHHHT
tapkanuid GPS mabnymoTinapu Epaamuaa anukiaanan (1-pacwm).
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1-pacm. Anacanthotermes aBjioau TepMUTIAPUHUHT Xyayajaap oyiiuua
TApKAJIUIIIH.

Marepuan Tyrmiamga ys Kamepaiapu, JIOW CyBOKJap Ba TYIPOK KaTjaMu
TaxJ W1 KWIMHAK. Xap Oup cramusgan kamuaa 50-100 ta tepMuT (JTUYMHKACH,
HUM@pacu, HaBKapu, HWINYUCH, UWMarocu) Tabakanapu yuulanav. JKamu
Anacanthotermes ahngerianus Ba  Anacanthotermes turkestanicus Typ
TepMATIIapUHUHT 10525 Ta HaMyHacH TEKIIUPUIIH.

TepmuTaapHuHT MOP(HOIOTUK Ba OMONOTHK XyCYCUSATIAPH, XAIIapOTIAPHUHT
MOMYJISIIUOH DKOJIOTUSACH yMyM KaOyn kwinHraH (SIxonrtoB, 1953; Cykaues,
Heumic, 1966; XKyxukos, 1979) ycnyOmapna Yypramungu. Kacan Ba yaran
xamapotiaapuu Tymiam 3ca (Esmaxosa; IllBemosa, 1964; XXyxwukos, 1979)
ycinyouaa onub Oopuiiau. MukpoOHOJIOTHK TaxXJuil Y4yH kamu 586 Ta HamyHa
TaHnad OJUHAM, TEPMUTIAP MHUKPOQIIOPACHHH aHUKJIANl YYyH YMyM KaOyin
KWJIMHTaH OakTepuoyiorus Ba Mukojiorus ycinyonapu (EBmaxoBa, 1974; Kosaib,
1974; Wiser, Brigs, 1971; Burges, Hussey, 1971) nau doiinananuiam.

ApaTwiiran KyJIbTypaJlapHU HACHTH(PUKAIMSIIANT MUKPOMOP(HOIOTHUK Ba
bu3noNoruk-OMOKUMEBUI  Oenrunap acocuaa OakTepusuiap aHUKJIArudujaH
(bepmxu), IyHWHTIEK, MHUKPOOPTaHU3MJIAPHU aHUKJIAIl YIyH aBTOMATHK
cucremanan (Vitek-60, BioMereux u/4) oiinananud amaira OMMAPHIIH.

Beauveria tenella 3amOypyruman Ouomacca OJUIN XamJa KyTaWTHPHII
Xopazm MabMyH akamemusicu Jlaboparopusicunaru  “‘Bioengineering AG”
bepmenTépa Ba aHbaHaBuil yciayoma (XoxmaueBa, Hypxkanos, 2005) om0
Ooopwinnu. TepmMuTinap MHOKYJISUMACH 3axapilaHraH oO3yKa OuilaH CyHbHM
O3UKJIAHTUPHUII WynMu OwilaH amaira OIUPWIIW. ByHWUHT ydyH eM-XYpaKHUHT
0apua TapkuOu (Beauveria tenella BD-85 mramm + o3yka, Bacillus thuringiensis
JIMJT mramm + o3yka Ba JIME-22 mramm + 03yKa) sSXIIuiad apagamiTHPUIIH,
cyar y3yawiurua 150-200 mm, muamerpu 50 MM OynaraH KyHraOokap Iosicura
(Helianthus annuus) xopmyc BocuTta cudarnia »ouIamTHPUIIH.

A.ahngerianus  Ba  A.turkestanicus  TepMHUTIApUHUHT  (PU3UOJIOTHK-
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OonokuméEBnii Tagkukotiapu (Yromnes, MesyuroBa, 1969; Konr6, Kamumunkos,
1982, Yrones, 1985; Ckupkssuuyc, 1986; Pasteel, Borderu, 1998; Merzendorfer et
al., 2003; Kordik, 2008) ycnybaapuaa 0aud Oopuiau.
OnuHraH HaTWKaJapHU CTAaTHCTHK KalWTa WIUIANI Ba KOPPEISAIHOH TaXJIHI
kuuin Biostat-3.8 (biostatsoft.com) gactypu épaamuaa amaiira OIIHPUIIN.
Huccepranussauar — «Anacanthotermes  Jacobson, 1904  (Isoptera,
Hodotermitidae) aBJjiogm TepMHTIapH OHOJIOTHSICH, MOP(OJIOTHSICH Ba
TAKCOHOMHMSICH» 1¢0 HOMIAHTAaH MKKHHYM 600nma Y30eKHCTOHNA TapKajiraH
Anacanthotermes apmoay BaKWJUIAPUHHUHT TYp TapKHOWHU aHWKJIAIl MaKCaIuaa
KAaHOTJIU TEPMUT TabaKaJapUHHUHT OOII Ba KAHOTJIAPWHUHT YIIdaMH, KyQTIUKIap
paHTH, HaBKapjap €JIKaCUHUHT IPOHOTYMHIaH HOOpaT MOP(HOIOTUK OeNTHIapy Ba
YSUTApUHUHT SKOJIOTHK TY3WIHMIIIApH YYKYpP Tax i KuirHTaH (1-)xansan).
1-sxkaaBaJ
V36exncTon Ba KYIIHA XyAyaapaa simosun Anacanthotermes mMarocHHuHT
acocuii oearunsaapu (n=100)

bearunapu - Tepmur Typu .
A. turkestanicus (mm) | A. ahngerianus (mm)

Tana y3yHIUTH, KAHOTH OWJIaH 23,6+0,1 29,5+0,2
KaHOT/IIMJIapHUHT TaHa paHTu TYK JKATappaHr OYMK KYHFUP-CApPHUK
BomuHuHT y3yHIuTH 2,3+0,01 2,4+0,02
BomuHuHT >HAU 2,6+0,01 2,7+0,02

Onj KaHOT y3YHJIUTH 19,14+0,3 24.4+0,1
OpKa KaHOT y3yHJIUTH 18,1+0,2 22.7+0,2
Kybrauknap panru TYK paHr OYMK paHT
HaBkap npoHOTYMHM LIAKIN “OypTmaran” “oyptran”
Tepmur ysicu makim JYHICU3 JyHrim

Anacanthotermes apnmoau BakWIJIapd OHTOI'CHE3MHUHI Oapua (hazacuiaa
KaHOTJIM Ba KaHOTCHU3 TEPMUTIIAP UMAroCH Ba yJap JIMYUHKAJIapU TY3WIMLIIMHUHT
y3ura xoc XyCyCHATHHU aHMKJIAll Makcaauaa yJapHUHT (E€HOJOTHUSICH, Xap Oup
TEPMUT TAOAKACUHUHT PUBOXJIAHUII OOCKUYJIApU aHUKJIAH/IH.

TepMUTIap OMIACH XAETH, TAPKANMIIM YYHIIIAH GOIUIAHAIM. Y36EKHCTOH
mapoutraa A.ahngerianus Ba A.turkestanicus tepmutiapu ysutapuga Oy skapaéH
O6axopna comup Oynmamu. XaBoJa KaHOTJIM HAPKaK Ba YpFOUYW Yydpaiiaau, yiap
KYHaau, >KyQTiamaad Ba SHIM ys KypUIIHM Oouwaigwnap, Oy 3ca SHIU
KOJIOHUSTHUHT OONUTAHWIIUHYU OUIAMpaan. Y PFOUMHUHT CEPIyIITINTH Y3UTa XOC.
Karra kacruii optu repmutu (A.ahngerianus) “manmkacu” xynura 800 man 3150
Tarava, TypkuctoH tepmuTh (A.turkestanicus) sca 710-2175 taraya Tyxym Kysu.
VYprouncu xaéTu JaBOMMIUIMTA OWp HeYa MWUIApHM, CEpPIYIITIMIA dca
MUWUTHOHIIA0 TyXyMIJIapHU TAITKUA KUJIa M.

A.turkestanicus Ba A.ahngerianus tepMuTIIapu Y4yH SKKOJ HaMOEH OYyiraH
nosmMopdu3M xoc OYnub, y Oup TypHUHT OMp HedTa TAIllKWd KYpuHUIIAAH Gapk
KWIYBYU TIAK/UTApW OYJIUINUHU TabMUHIAWIN; YOy MaK/Iap Typ owiajapuja
V3TapUHUHT ¥3ura Xoc (pyHKUMAIApUHU Oa’kapullra MOCallraH.

PuBoxxnanum >kapa€Hupa Oapya TepMuTiap (JWUYMHKA, HIMYHA, HuUMOA,
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MpoHaBKapJaH Moopar Tabakaiap) TyJUlall OpKanu Oup HeuTa OOCKUYHHU YTailnu
Ba y3ura xoc €mra tynaau. dakat ounama HaBKapJap TyJulamMauWau, €mra Xam
axpatunmanau. IlyHuHr ydyH ownaga Oup-OupuaaH ¢apk KWIYBUH 5 XHII
KaTTAIMKIArd HaBKapyap puBoxiaHaau. Hatmwkana xap Oup tabaka Mopdoioruk
Ba (DYHKI[MOHAJ MOCJIAIraH TAIIKA KYpHUHHUIITa 3ra 0yaaau (2-pacwm).

2-pacM. Anacanthotermes a0y TEpMUTIAPHHUHT PABOKIAHUIIT
HHMKJIHA CXeMACH:
A — nmuuunka; b — unmun; B — HaBkap; [ — «manukay ypunbocapnapu; [l — aumda; E — «mox» Ba
«MaJIUKa», X - KaHOTJIM Ba KAHOTHUHU TalllJlaraH Ta6a1<a.

Isoptera TypkymuHHHT 3amMoHaBuii TM3uMu Mastotermitidae, Kalotermitidae,
Termopsidae, Hodotermitidae, Stylotermitidae, Rhinotermitidae, Serritermitidae,
Indotermitidae, Termitidae man nGopar 9 ta onnanu y3 nuura onaau.

7 Ta majgcapKTUK TYpHHU Y3 MuWra oiyBuM ypranwmaérran Anacanthotermes
apioau TepmuTiapu Hodotermitinae kemka owigacH TapKHOWTa  KHPAJIH.
V36ekuctonna Oy aBIOAHMHT HKKMTa Bamua Typmapu-A. ahngerianus Ba A.
turkestanicus Hodotermitidae onmacura mancy0 xuco0aaHaIu.

Juccepraiussauar  «Anacanthotermes  Jacobson, 1904  aBjaoaum
TEPMUTIAPUHUHT TOMYJSIIHOH KOJOTHSICH» /€0 HOMJIAHTaH YYMHYH 000maa
Anacanthotermes  aBjgoad ~ TEPMHTIAPUHUHT  TIOMYJISAIHOH  DKOJIOTHSCH
MyaMMOJIapu EPUTHUIITAH.

Kypub ynkuiaérran TepMUT NOMYJISIUSUIAPU TY3WIHIIKA y4Ta TYPyX: UMaro,
TUYMHKa Ba HUM(anapaan ubopar OYnaud, ynap TypHHHT Xap XWJ XOJIaTJaru
HOMYJIAIHSIIapUra Xoc Xycycustiaapra (MHKIOPH, TYFHIIMIIH, HOOym OYIIHIIH,
KUHCH, ¥3ap0o MyHOcabaTu, XyAy/Ja TapKIMIIK) 3ra Oynuimm 3-pacMjia Kypcatud
yTunrad. PacMia ka1 KWIMHTaHUICK, UXTUCOCAIITaH TOMYJISIIUSIAPHUHT XOCHIT
Oymumm kypuO YMKWIA€TraH TEPMHUT Typjapura Xoc. MabiaymMm MabHOJA
UXTUCOCJHAIINII  CE3WIApAM Japaxaja aWpuM MNONYJSUUSUIADHUHT  ¥3apo
OOFNMKJIUTUHA TabMHUHIAWIU, Oy dca TYypHHUHT yMyMHH XojiaTtna xaéTuit
Tanabmapura »xaBob Oepaiu.
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3-pacm. Anacanthotermes aBj1oau TepMUTIAPH MONMYJISIHICH CTPYKTPACH

cxeMacu.
A — xanoTimwiap; b — kanorcuznap; B — nuunnkanap; I' — Humda.

Kypunu6 Typubauku, roKopuaa KeITHPUITaHIap TYPKUCTOH Ba KaTTa Kaclui
OpTU TEPMUTHUHUHT XyAyJAa TapKAJIHMIIM Ba TaO0aKAIAHUIIWTA MOMWIIMK KUIAIH.
A. turkestanicus Ba A. ahngerianus Typ TepmuTiap ypOaHIamraH Ba TaOWWii
IapOUTAA S3KOJOTHK XaMJa MHCOH OMWJUIApU TabCHp JAOUpacuia TAPKAIUII
apeaJii KeHranmu aHukiaanau. Taduumii mapoutna Camapkany, byxopo, HaBouit
BUWJIOATIApUA TEPMUTIAPHUHT TApKAJIUIIN YpTada, ypOaHIalrad 3KOTU3UMIIap/ia
Annmxkon, ®aprona, Hamanran, Xopasm Buiodtriapu Ba KopakodamoructoH
PecnyOnukacu Tymanigapuaa TEpMHUTIAp Ky4id Japakala TapKaJFaHJIWTH Ba
KaTTa 3apap KEATUPUILN aHUKJIAHU.

TepmutnapHunr ypOannamran XyayajiapAa TapKadulin OwiaH OOFIHUK
TaJAKUKOTIIapa axoju Typap >KOM OHHOJapuga TEpPMUTIAp Y4YyH O3yKa Ba
HAMJIMKHUHT  €Tapid Oynumm, Kuml Qaciuaa XOHAJOHJIAPHUHT  MCHTHIL
TU3UMIIApU aTpoduaa TYIUIAaHUIIM, Wil JaBoMuja (aon OYIMIIM, XOHAJAOH
J€BOpJIapH, EFOWIAPHUHT BEPTUKAJ Ba TOPU3AHTAJ KOMIAIIYBU YJIAPHUHI KEHT
TapKaJUIINra UMKOH IipaTUlN 4-pacmaa KypcaTtud yTuira.

Tabuuii maponTna WAITHUHT TYpJIM MaBCyMiIapuaa KYpUO YMKWITAH TEPMUT
nonyJsiuusiapu ysaa oup xwin 6ynamarad. Kyn MWK TaAKUKOT HAaTHKajapura
Kypa  Y30eKHCTOHHMHT  Tabuuii Ba  ypOaHNAraH  AKOTH3MMIAPHIA
Anacanthotermes aBmoau TepMHUTIAPUHHHT XaETH, YJIAPHUHT ysjiapd OWIBOCHTA
xamzaa OeBOCHTa Typid TUPHUK OpraHU3MJIap-yMypTKacu3 Ba YMYypTKald
XalBoHJIap Owian Oornuk Oynaau. XKymmanan, A. turkestanicus Ba A. ahngerianus
NONYJISIIUSIIApH Xap OupuHUHT 45 TajaH yscu Tekmmpuiaragaa A. turkestanicus ra
xoc 28 typmaru, A. ahngerianus Ta Xoc 22 TypAaru Typiu TaKCOHOMHK Ba
AKOJIOTHK TypyxJjapra MaHCyO yMypTKacuziap Typjapu aHUKIaHAu. bymap
TEPMUT ysapuia MabiIyM Japakajga TepMUT OusaaH OOFJIUK CHUMOMO3, TEPMUT
yscuJlaH Kyjaid Oommana €xu ys cudatuga doiganaHyBYM OpraHuzmiiap
AKAHJIUTH aHUKJIAHIH.

15



w
Al
180 W
¥y
lal W
-Gy
A s
:Q.-::‘g:
Ipym

4-pacm. Acanthotermes turkestanicus IIYM TePMUTIAPHUHT TYpap KOii
OUHOJIAPH EFOWIAPUIATH MUTPAIUSICH CXeMAaCH

[lyHnuHraek, ysaa roxyuaa 3axkaiil, CKoJIoneHapa, pamnanra, yaéH, 4yMoju Ba
KYHFU3JIAPHUHT WMPTKUWIMK KWIUIIKM Ky3aTuiaau. Mk 6op nyHé dayHacu ydyH
TEPMHTIIAPIA apa3UTINK KIIyBYH HemartomanuHr saru Caenorhabditis sp. Typu
aHuKnaHrad. by Typmarm Hemaroma XopasMm, CamapkaHa —BWIOATIIAPH,
Kopakanmoructon PecnyOnmkacununr bepyHuii Ba DyumMKKanba TyMaHJIapuaard
TEPMUT TaHACUAaH Tonuiau. Tabuuit Ba madboparopus mapoutuaa Caenorhabditis
Sp. HemMarojasap TEPMHUTIAPHUHT TeMoiauMda CYIOKIUTd OujlaH O3UKJIaHUO,
TEPMUTJIIADHUHT MUKJIOPHUHM TaOWMI IIapoWTAa KaMaWTUpUO TypHIIaru
aXaMHSITH aHUKJIAHIH.

[yHuHTACK, TaAKUKOTIap/a TepMUTIap OWjaH O3WKIAaHyBYM 28 Typaaru
Kynuiap, 26 TypAaru pentuiusiiap, S5 TypAard CyT SMHU3YyBYM XaWBOHIIAP
aHuKyIanrad. Anacanthotermes apmomu TEpMUTIAPUHUHT OOIIKA Typ XaHBOHJIAp
MONYJISIIUsIapy OujlaH OMOTUK MyHOca0aTiaapu XalapoTiap XaéTUHU YpraHuiia,
TEPMUTIIAP MUKIOPU OOLIKApUIUIINAA MyXUM oMuia Oynamu. [lemak, Ouora
KOMITIOHEHTJIApHUHT OUp TypyXJapd CUMOMOHTIAp Ba KOMMeEHcaiap Oyica,
OoLIKaapy Napa3uT Ba HUPTKUWIAPHU TAIIKUI 3TA]IH.

Huccepranusauar — «Anacanthotermes  Jacobson, 1904  aBaoam
TEPMUTIAPUHUHT O3YKaHU Xa3M KWiuil (U3H0J0rusicHd Ba OMOKUMECH» 710
HOMJIaHTaH TYpTHHUM 000maa Anacanthotermes ammoau TEpMHUTIAPUHUHT OBKAT
Xa3M KWl (HU3NOJIOTUSICH Ba OHOKMMECH Oyiinya OJHMHTAH TagKUKOT
HaTKanapun kearupuirad. Kypub unkuiaérrad TepMUTIap, Kaill KNINHIaHHCK,
éroy OumaH O3WKIAHAAW. Eroumap OuWiaH, acocaH, KaTTa EHmIard TepMHUT
TUYUHKAJIApH, UITIIIAp Ba KUUKK €nnaru HuMdanap o3ukinanaan. Kuunk énmaru
JTUYMHKAIap, HaBKapiap, >KWHCUU Talakajap MYCTaKWJ O3WKJIaHAa OJMACIIUTU
TyQaliay M TepMUTIAP TOMOHUIAH TaCTIa0KU Xa3M KUJIMHTaH 03yKaHU KaOyJs
KWIaad. 25 MUHT TepMUTAaH uOopaT OuTTa omia OuUp MW JaBOMKZA, acOCaH,
UIITYH TEPMUTIIAp TOMOHH/IAH TaXxMUHAH S0 MUHT KyO CAaHTUMETP XaKMJIard TYPJIH
KYpPUHHUIIAATY LEJUTIOJI03aHM MYK KWiIaau. byH1a TEpMUTIIADHUHT CYJIaK Ba MYaK
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Oe3nmapunaru gepMmerTaap Gaouru MyxXuM axamusT kacO stamu. Kypumaérran
XaIIapoOTIApHUHT OBKAT Xa3M KWIMIIMAA KaTHamryB4u GepmeHTnap ¢dakar
THIPOJUTHK THUITa KUPUIIM Ba yIAPHUHT (AOJUIMTH TYFPUCUAATH MabIyMOTJIap

2-)KaJiBaijia KeITUPHUIITaH.

2-KaaBaJ
Tepmurtaap cyiaak 6e3uaarn kapooruapasanap ¢gaosutura (M+m, n=5)
KapGorunpasanap Nupux Maijga Humdpa- Hagskap-
daonurn,

MK.MOJIL/MHH/T. TYKHMA HITHIap | MITHHIap J1ap J1ap
DK30ILIeIUTI0NIa3a 0,09+0,01 | 0,060,004 | 0,03+0,01 | 0,01+0,05
Awmmuiaza 9,15+0,5 6,30+0,03 | 4,32+0,07 | 3,71+0,06
Kapb6okcumernientonasa 0 0 0 0
Ilemno6uasa 0 0 0 0
MansTaza 1,16+0,02 1,07£0,02 | 1,00+0,02 | 1,06+0,02
Caxapaza 1,05£0,03 | 0,95+£0,08 | 1,00£0,06 | 1,05+0,05
JlakTaza 2,10+0,03 2,2+0,16 1,7£0,14 1,9+0,09

TaakMKOT HaTWKanapura Kypa 5K30LeiuToia3za pepMeHTH (aoJuiura Karra
éuimaru  TepMHTIApAa KWUYMK Eniiaruiapra Hucbaran 1,5 mapra, HuM@ara
HucOatan 3,0 Mapra MOKOpPH OKAaHJIWTH AaHUKJIaHraH Oyiica, HaBKapiapia
AK301IeIITI0Na3a (pepMeHTH (PAOTUTUTH Ky3aTHIIMAIH.

Xyanu myHaad amuiaza GaoJuurd Karra €Ijard WIrdd TepMuTiIapa
IOKOpY DSKaHIuru Owinan uzoxjaHaau. lllyHuHrmek, kapOOKCHMMETHIILEIUTIONAa3a,
neuioonasa (aomummru xed Oup Tabakana aHWKIaHMaAu. ManbTaza, caxapasa,
naKkTaza (GaoJUIMrd TEPMUTIAPHUHT Oapua Tabakanapuaa Aespid OUp XUJUIUTH
aHWKJIaHTaH. bupuHum wmapra Anacanthotermes apmomu Typiam  Tabaka
TEPMUTJIIAPUHUHT CyNaKk Oe3apuaary jJakraza (aoyuIuru aHuKJIaHTaH.

Jlemak, TepMuUTIapa OJIMIOMEPIIAPHU Xa3M KWIHII YUYH eTapiuya caMmapaiu
9K30- Ba SHJOLIEIITI0NA3aIap TU3UMHU MaBKy/l, IeraH Xyjocara KeJuIl MyMKHUH.

Tankukotnap HaTvxkaiapura kypa Anacanthotermes aemoau TepMuTIapuia
yraeBOAJIap MUKAOPU Wui (acmura mMoc paBumga Yy3rapuO Ttypanu. byHnan
TalIKapu TypJiu Tabaka Ba xap Xwi €miaru TepMUTIAp TaHacuaa YrJIeBOJJjiap
MUKJIOPUHUHT V3rapuilii WAJHUHT TYpJIM MaBCymJapuja Oup Xl TEHICHIUSAIA
oynanu (3-xanBan).

3-KaaBaj
Anacanthotermes aB;j10u TEpMUTIAPH TAHACHAA YIJIEBOLJIAP MUKIOPHHUHT
Magcymuid y3rapumu (M+m; n=5)

Ne TepMuT TadaKajaapu Kys Kum Baxop B3
1. ISI/I‘II/IK énraru uirgusap 39,3+1,9 | 32,5+0,9 | 47,6+0,9 | 33,2£1,5
2. | Ypra émigaru unrauiap 58,0+£2,7 | 49,1+0,3 | 62,4+1,8 | 44,7+2,4
3. | Karra €mmaru unraunap 56,5+0,9 | 46,8+2,0 | 58,9+3,0 | 42,9+2,1
4. | HaBkapmuap 63,0+1,4 | 49,0+2,7 | 67,4+33,1 | 56,3+0,7
5. | Kanotnunap trabakanap 76,9+2,0 | 68,9+1,4 | 86,8+2,4 -
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VYrneBoanap MyxuM OpraHvk Oupukmanap O0ynauO, ymap opraHu3smaa MyXuM
xa€Tuil (QyHKUMSUIapHU Oakapaau Ba Typiu Xa€Tuil xkapa€uiapaa OupiaMuu
sHeprus Manbacu xucobsanaau. baxop Ba Ky3aa TepMHUTIAp TaHACKAA YIJIEBOJIap
MUKJIOPY OIITaHJa YJIAPHUHT XapakaT (paoJUTUTH IOKOPU, aKCHMHYA, YTIEBOIJIAP
MUKIOpU KaMalraHjia cyct Oyaiu.

Jlemak, TEPMUTIAPHUHT MEXaHUK (PAOJUIMTMHU TabMUHJIOBYM aCOCUU
oMWJIaplaH Oupu MeTalbOoJIMK IMKJIra JHeprus MaHOacu cudaTtuga OCOH
KUpaJUraH yriieBOou1ap XucoOaaHaIu.

Huccepramusauar — «Anacanthotermes Jacobson, 1904 Tepmutiapu
MeTadoIu3MuIa CUMOMOHTJIAP axaMusiTH» 71e0 HOMJIaHTaH OemmH4YM OoOmnIa
TEPMHUTIAP META0OIM3MHUIA CHUMOMOHTIIAP aXaMUSTH TAAKUK STHIITaH,

Anacanthotermes aBJIOU TEPMUTIIAPU uyaruaa Kyl COHJIA
MUKpPOOPTaHU3MJIAp-XUBUMHIWIAP, OakTepusuiap Ba 3amMOypyFhap  sIIaiau.
Tankukotinapaa Anacanthotermes apioau TepMHUTIApH XYII KYpHO elauraH o3yka
kynrabokap (Heliantus annuus L.) mosicuman 18 Typaaru 3aMOypyFiaap axpatuo
omuaau. bymap opacuma Alternaria altrnata, Cladosporium, Helminthosporium
sp., Stachybotrys lobulata, Stemphilium botryosum typiapu o3ykaHuHr qactiaaOku
napyajaHUIINTa, O3YKAHUHT Xa3M OYIuIINra KyJaWduK sIpaTUIXd aHUKJIAHTaH.
3amMOypyfinap OKCWJI, yrieBOJ Ba BHUTaMHHIapra Ooi OYyniuO, TEepMHUT Yy4yH
Kymum4a o3yka Oynu0 xusmar kuiamau. lllyHunraek, taxpubanap gaBoMuia
Anacanthotermes apnogy TEPMUTIIADHHUHT WYaruja Ba JKCKPEMEHTJIApHIAH
Trichomonadidae, Pyrsonymphidae, Oxymonadidae, Trichonymphidae,
Spirotrichonymphidae, Holomastigotidae onnacura mancy0 12 Typaaru cHMOHOHT
XUBUMHIIMIIAP aHUKJIaHU (4-)xaaBain).

AHa’po0 connanuiap Ba OakTepusiiap OMpraiukaa OYIuIM TePMUTIAPHUHT
OpKa Huaryja CypwiIaJuraH IEJUTIOJIO3aHUHT KYyI KUCMH MapYyalaHUIINHA
TabMUHJIANAN. YIIOYy OpraHu3MiIap UINTHPOKUCU3 TEPMUTIIAP EFOUYHU Xa3M KHJIa
omvaiinu. Copnmamwiap Ba OakTepusuiap Xa€TH TEPMUT OpraHU3MU OwliaH
yambOapuac OOFJIHK.

bapua Ttupuk opranuzmiap kaOu TepMUTIAP XaM MOJAJAANap ajIMallMHyBH]IA
KaTHAIIa¥, yJap 03yKaHd OpTaHu3M Tajabliapu yuyH 3apyp OYiraH sHEpreTHK Ba
IUTACTHK MaTepuayiraya KaTa WIuIaiid, IIyHUHTEK, aTpod-MyXuTra MeTaboan3m
MaxCyJOTIIapu Ba »Heprus axparanu. Karra 6Gmomaccama Ba 1OKOpH (PaosInKiaa
03yKaHU, s’bHH LEJUIIOJIO3aHM KailTa UIUIaly, atMocdepa a30TUHH Y31allITUPUIIH
TEPMUTJIIAPHUHT ~ METa0ONM3MIArd poOJUHU rjolaj  Japaxara 4HUKapau.
TepMUTIapHUHT acOCUIl Ta3CMMOH MaxcCyJoTjapy KapOOHAT aHTUAPU]l Ba METaH
Oynanu.

[ynnaii xkunub, KypuiaéTtraH XaWBOHJAp TypyxXJlapu MNOMYJsLHUsIapH
opacujaru yambapyac Tpopuk Ba METaOOJUK MyHOca0aTIap YJIapHUHT JUHAMHK
MyBO3aHATH OWpraJMKAaru HSBOJIONHACH KapaCHUAa XOCWI OYITaHIUTHHU
Kypcaragu. byHnmalt Xynocara Kenuiura TEPMHUTIAPHUHT 103 WHIIad Kym
MUJUTHOHJIM aBJIOJIapU WYarujia MUKPOOPTaHU3MIIAPHUHT y3rapmac TapKuOWHU
cakya® MaBxKyJ Oyiumm cabad 6ynanu.
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4-kaaBajt
Anacanthotermes aBj1oau TepMUATIAPUHAHT CHMOHOTHK XHBYMHJIHIAPH
Tapkuou (Y30eKHCTOHHUHT IIUMOJIMA-Fapouii kuemu, 2003-2015 .

Ne OwnJjia Ba Typ HOMH A. turkestanicus | A. ahngerianus
Trichomonadidae:
1. | Monocercomonas sp + +
2. | Pseudodevescovina sp. + +
3. | Trichomonas trypanoides + +
4. | Trichomonas sp. - +
Pyrsonymphidae:
5. | Dinenympha gracilis | + | —
Oxymonadidae:
6. | Oxymonas sp. | + | +
Trichonymphidae:
7. | Trichonympha turkestanica | + | +
Spirotrichonymphidae:
8. | Spirotrichonympha flagellata + +
9. | Spirotrichonympha sp. + +
10. | Microspirotrichonympha sp. + +
Holomastigotidae:
11. | Holomastigotoides elongatum + +
12. | H. magnum + +
13. | Holomastigotes sp. + +
Kamu 12 12

Huccepramusauar — «Anacanthotermes  Jacobson, 1904 Tepmutiap
NOMyJSINUSCH  MUKIOPHMHH  HA30paT KWIMIIA  MHKPOOPTraHU3MJap
AXaMHUATH» 16 HOMJIAHraH OJTHHYM 600uma Y30eKucToHIa TYpPKUCTOH Ba KaTTa
Kacluii OPTH TEPMUTIIAPUHUHT MUKJIOPHHH HA30paT KWIHIIAA MEKPOOpTaHU3MIIap
POJIU F03acHIaH OJIMHTAH TaIKMKOT HATIIKaJapy KeJITUPUIITAH.

Anacanthotermes aBiou TepMuTIIapy OrJIaH OOFITHK Xap XHJ CyOCTpatiapaaH
24 Typaarm MUKpOMHIICTIIAp aXparnO osmHraH. Karop Xomarinapma apasari
uHpEKIusIIap aHUKJIaHTraH, OyHaa OMp TepMHUT TaOaKacHIaH WKKH Ba YHIAH OPTHK
SHTOMOINATOreHIap, Macaiian: Beauveria tenella, Mucor sp.; B. tenella, Penicillium;
B. tenella, Alternaria alternata typnapu axkparu6 onmuran. Anacanthotermes asioau
TEPMUTIIAPHIIAH @XpaTHO OJMHTaH 3aMOYpyF INTaMMJIQPUHUHT — KYJIBTypai-
Mop(dosoruk Oenruiapu TaAKUKOT >Kapa€HuIa OUp KaTop HIUIapAa KEeJITUPUITaH
(Aomaynmaes, 2002; Abdullaev et al., 2002; Xampaes Ba 6., 2009;).

TepmutnapHuHT ysutapuaa SHT Kyn yupaiiauran asnomnapaan Aspergillus,
Beauveria sa Penicillium. Fusarium, Alternaria, Cladosporium mukpomurietiapu
aHMKJIAaHTaH X0JIaTJIap XaM MaBxky[ (5-)kaaBai).

TankukoT HaTmwkamapura kypa Anacanthotermes aBioAMHUHT TaOHMHiA
HIMKacTiAaHraH  TepmutTiapuga Mucor  Mich.  3amOypyru  Oomika  Typ
3aMOypyFinapra Kypa Kynpok yupacana (85,9-87,3%), repmutiap ymly 3amOypyF
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Ounan cyHpuid 3apapmantupwiranga Mucor Mich.  wmycrakun paBumga
TEPMUTIAPJA KACAUIMKHUA KEITHPUO YUKApMaCIUTH Ba HOOYA KHJIMACIUTH
anukiIaHau. [emak, Oy Typ 3aMOypyFiaap 3HTOMO(WI 3KOJOTHK TypyxJjapra
MaHCy0 6ynu0, hakat HOOy 1 OyiraH xamapoTiap/a pUBOKIaHAIH.
5-xanBa
Anacanthotermes aBJI0HHUHT IMHKACTJIAHIAH TEPMUTIAPHAA YIPOBYH
3aMOypy#Jiap (Taduuii mapouTaa)

Ne JHTOMONATOreH 3aMOypYF AsKpaTuO OJIMHTaH
aBJI0aAMN JHTOMOIIATOI'CH, %

1. | Alternaria Nees ex Wallr. 04,8

2. | Stemphylium Wallr. 0-2,0

3. | Aspergillus Mich. 0.9-115

4. | Beauveria Vuill. 0,5-24,0

5. | Cladosporium Lk et Fr. 0-4,3

6. | Fusarium Lk et Fr. 0,3-0,7

7. | Mucor Mich. 85,9-87,3

8. | Penicillium Lk et Fr. 0,9-5,9

9. | Scopulariopsis Bain. 0-2,0

Tepmutiapra mabopatopus mapoutuaa Beauveria tenella BD-85 mrammu
CyHBUH IOKTHPWITaHJa XallapoTJapHUHT Kymiad HoOyn Oymumm (100%)
Ky3atwinn (6-kamBain).

6-skaaBaJ
Beauveria tenella 3am0ypyFu MUKIOPHHUHT TEPMUTIAP Xa6TUYAHJIUTUTA
TabCUPH
Tepmur- | Unokyarom | HoOyn 0yaran Harorennan
pen30JIMpJIAHT aH
Ne | 3amMOypy¥F | J1ap COHH, | MHUKIOPH, TEepMUTJIAP,

o TePMUTIIAP,
(moHa) (mr) (%) (%)
1. | B.tenella 30 100,0 100,0 93,3
2. | B.tenella 30 50,0 100,0 96,7
3. |B.tenella 30 25,0 100,0 86,7
4. | B.tenella 30 10,0 100,0 86,7
5. | B.tenella 30 5,0 100,0 83,3
6. | B.tenella 30 2,5 100,0 90,0
/. | Hazopar 30 0,0 6,7 0,0

20 KyHJIMK TIaTOTeH 3aMOYpYyF KyJbTypajdl CYIOKIMTMHUHT TepMUTIapra
HUCOATaH 3aXapiWIMK JAapa)kacll aHUKJIAHTaH[a, CYIOKJIMK TapKUOUJaru TOKCHH Ba
Oomrka Onosioruk (haosi MojAaap TEPMUTIAPHUHT HOOYH OYnMIura oaud KeJau.
Onrtura BapuanTAaru mrammwiap 20 KyHJIMK KyJbTypall CYIOKJIWTHHUHT Oapyacu
FOKOPH TOKCHKIIMKKA 3Ta YKAHJINTU aHUKIaHau (7-kaasa).

TankukoTHUHT 3-KyHHJaH Oonuiad XalapoTiIapHUHT 3aXapiaHuIld Ky3aTuiIu.
Acocan, Beauveria tenella mramvmu BapuanTHaa 3-KyHra KeJliuO TEPMHUTIAPHHHT

20



3apapnaHuim Ba HOOyn Oymumm 73,0% HM Tamkun Kwirad Oymnca, 10 kynaa
TepMUTIApHUHT HOOYA OYmiu 100% ra etnu.
7-KaaBaJ
IHTOMONATOTeH KYJIbTYPaJ CYIOKJIUTHHUHT TEPMUTJIAP
XaéTYAHJINTA TAbCUPH

Tampua Tepmur- | Hooyn 6yiaran tepmutiaap (%0), KyH oyiinua

Ne - JIap COHH (Mzm; n=5)
(moHna) 1 3 5 7 10

1. | A. flavus 100 8+1,2 | 54+6,9 | 68+£5,4 | 78+7,8 | 82+7,3
2. | A. oryzae 100 16+£3,3 | 61£5,6 | 80+3,5 | 86+4,3 | 91+4,3
3. | B. bassiana 100 942,9 | 65+6,7 | 76+5,0 | 92+1,2 | 95+1,6
4. | B. tenella 100 134£3,4 | 73£2,5 | 89+3,3 | 98+1,9 100
5. | Fusarium sp. 100 1442,4 | 46+£5,8 | 65+6,7 | 74+8,4 | 84+6,8
6. | S.brevicaulis 100 8+3,7 | 54+7,3 | 68+6,8 | 78+6,6 | 96+2,9
7. | Hazopar 100 0,0 0,0 0,0 2+1,2 7+1,3

Xynau 1mryHzaaid Oolllka BapUaHTIapAa, KyMIIaJaH, SHTOMONATOTEH KyJbTypall
CYIOKJIMKJIAD TabCUPHIAH TEPMUTIIAPHUHT HOOyn Oyimmm — Scopulariopsis
brevicaulis, Beauveria bassiana sa Aspergillus oryzae mrrammnapuaa 10 kyama 96,0,
95,0 Ba 91,0% Hu Tamkwn Kwran O0yica, Fusarium sp. ma 84,0%, A. flavus na 82,0%
ra errad. Hazopar BapuanTna (pu3monOrwK Xosiaraa TepMUTIap 7-KyHIa HOOy
oymu6, 7,0% wu tamkwun kwirad. Lllyapgait kumub 6 Ta BapwaHTIa YTKa3WITaH
Taxxkpubanapaa sHToOMomaroreHnap tepmutiapau 82,0% man 100% raga HOOyn
KWINIIN KAl STUILIH.

Beauveria tenella acocuma omuHran Ouomacca TepMuUTIapra HucOaTaH
BUPYJICHTJIMKKA dra Ba 2,5 MI' J03aJaH IOKOpHIa YJIApHUHT TYJIUK HOOY.
Oymummra oiaub kemamu. Anacanthotermes tepmurtnapura nucOatan Beauveria
tenella acocuma Ttaii€pnanran eM-XYpakHHHI KEHI MHUKECAA WILIATHIUIIN
Hatmxkacuaa XuBa Muon-Kamba Tapuxuii €Aropiaukiapu Ba axoJid Typap KOu
OMHOJIapH/Ia MATOT€HIIM EM-XYPaKHUHT Onoioruk camapaaopauru 90-93% ra onud
kenau (8-xamaBan).

byHna TepMuUTIapHUHT OWHOJIApAa JIOM-CYBOK XOCHJI KWIMIIKM Ba €EFoY
MaTepuaslapHu 3apapiaml Xycycustiapu Tyxtagu. HoOyn Oyaran tepmutiap
nabopaTopus MapOUTHIa HaM KaMepara KyHHuIll acocua YpraHwiraiia TaHaCHIaH
Beauveria tenella BD-85 3amOypyru Munienuiinapu ycub YMKKAHIATH Kaiia
stuan (5-pacm).

Bacillus thuringiensis rypyxu KyJibTypajlapHHUHT MAaTOTCHIMTHHU YpPraHUIII
naTmwkacuga Bacillus thuringiensis munr 152 Ta kymerypacuman 16 mrammu
TEPMUTIIAP YUYH FOKOpPH maToreH Oyiau Ba A. turkestanicus HUHT WITYM TabaKacu
100% HOOY OYIUIIIMHY TAbMUHIIAH.
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8-kaaBaj

Tal€éPJIaHIraH eM-XYPAKHUHI KeHI MUKECAA NIIATHINIIH

(Xopa3m BujiosiTi, 2011-2013 iii.)

Anacanthotermes Tepmurtiapura Hucoaran Beauveria tenella acocuna

=3
S <
c E g o
Ne Oo0bexTiap % I |Ipemapar| Cumnos Baktu | Kysarys Baktu | S S
a < S
8 @)
1. | Muon-Kansa 15 20.06. —5.06.11 | 20.06. —5.09.11 | 93,5
Typap xou
2. | Gunonapu 10 Bétﬁﬂgga 20.06. - 5.06.12 | 20.06. —5.09.12 | 90,0
(XuBa maxpmn)
- IITAaMMJIIH
Typap xoi eM-X§paK
3. | OuHONMApH 10 20.06. -5.06.13 | 20.06. -5.09.13 | 90,0
(LloBOT Ty™MaHH)
4. | Nuon-Kampa 15 Hazopar | 20.06.-5.06.11 | 20.06.-5.09.11 | 0,0
Typap xoi
5. | bunomnapu 10 | Hazopar | 20.06.-5.06.12 | 20.06.-25.09.12 | 0,0
(XuBa maxpn)
Typap xoi
6. | bunonapu 10 | Hazopar | 20.06.-5.06.13 | 20.06.-5.09.13 | 0,0
(IToBOT TymaHu)

5-pacm. EM-xypak TabcupuaaH HOOYA OYJIraH TepMuTIap.

Bacillus thuringiensis xyasrypamapu xypakka 4,5 cmopa Ba KpHCTaLI
TUTPJIM cycneH3us maknuaa kynmwimy. Bacillus thuringiensis kynbrypacunun
xypakka kuputwirad JIMJI Ba JIME-22 mrammiapu moc pasumga 100% Ba
96,1% TepMuTIapHUHT HOOY T OYmuIMra omnd Kenau (9-xaasan).

Bacillus thuringiensis rypyXuHHHT KpUCTa/UT XOCHIT KAITYBYM SHTOMOIIATOTCH
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Oakrepusutapu A. turkestanicus ra HucOataH aHTUTEPMUTIIMK (DAOJUITMKHE HAMOEH
kwiau. [lysnait kunub, uik 00p TEPMUTIAPHU Y3Ura *Kajad KUIyBUYM KyHTaboKap
nosgcugan (Helianthus annuus) raiiépianran Ba TEepMUTIIAD MHKIOPHHHU
KaMaldTupuin xycycustura sra Oynran Beauveria tenella (Del) Siem BD-85,
Bacillus thuringiensis mrammiapu acocua MaToreHan eM-Xypak SspaTHIH.

9-:xaaBa
Bacillus thuringiensis acocuaaru eM-XypaKHUHI TEPMHUTJIAPra TabCHP 3 THIII
camMapaopJiuru
Tanpnoa Ypraua, % Camapanopiuk, %
BapHAHTJIADH HOOYJ OyJIraH | THPMK KOJITAH 4-kyHra Kamn,

TEPMUTJIAP TEePMHUTJIAP KeJuo %

1. 100 0 100 100

2. 96,7+1,1 3,3+0,8 96,1+1,3 100

3. 100 0 100 100

4, 80,5+1,5 19,5+1,1 81,0+0,9 100

5. 100 0 100 100

6. 96,7 3,3 96,0 100

7. 76,7 23,3 74,1 100
Hazopar 7,0 93,0 — —

Tankukotnap skapaéHuaa WNUIA0 YUKWITAH TMATOTEHJIM Ba 3axapiu eM-
xypakiap keHr mukécaa A. turkestanicus Ba A. ahngerianus TepMuTiIapura Kapim
IOKOPH CaMapajiopiuK Kypcarmd. by sca ymby GuompenapaTHH Y36GeKHCTOHIA
TEPMUTIIApra KapIid Kypaliuil KOMIUIEKCHIa OMMAaBHH KyJjall Ba TaBCHUSA
KWINIITa UMKOH Oepaau. Ym0y OuonpenapaTtHd HUCTUKOOJUIUTH XaKujaa IIyHU
TAbKUIJIAIT JIO3UMKH, KEJITUPWITaH YyCIy0 OpKaJId AaHTHUTEPMUT Xypakiap
Talépiail TEXHOJOTHK PEKUMHHHHT COJIAINIH, XOM-all€ pecypclapyuHu KT
Tanad KWJIMACIUTH OWJIaH TepMUTIApra Kapiium MaBXyJ eM-Xypakiap Tauépari
TEXHOJIOTUsJIapuTa HUcOaTaH ad3ay caHaaaau.

XVYJIOCAJIAP

«Tepmutnap NOMyJsUUSIIAPUHUHT HKOJIOTUACH Ba YJIApHUHI TaOUHUI xamzaa
ypOaHiamrad  3KOTM3MMJIApJard  axaMuaTh»  MaB3yCUJaru  JIOKTOPJIMK
nucceprauusicu Oyinya onu0 OopwiIraH TaJKUKOT/Iap HaTWKacuaa KyWujaard
Xyrocanap TaKIuM dTHIIN:

1. V3bexucron dayHacH yuyH TaOumii Ba ypOaHiamraH Xymyaiapiaa
Anacanthotermes apnojura MaHcyO TepMUTIApHHHT MKKH Typu — A. turkestanicus
Jacobson, 1904 Ba A. ahngerianus Jacobson, 1904 yuparim Kaii STHIIH.

2. Anacanthotermes aBioau TEPMUTIAPUHUHT ypOaHJAlraH Ba TaOMHI
AKOTU3UMIIAPIArH MOMYJISIIMOH SKOJIOTHSICH XaM/a CTPYKTypacH aHuKIanan. byHmaii
AKOTU3UMIIApa TEPMUTIAP XaETMHUHT OEBOCHTA Ba OWJIBOCHTA TYpJIM YMYPTKACH3
Ba YMYPTKAIN XaWBOHJIApTa OOFIMKJIATH Kal] TN,

3. Ypbannamran 3K0TU3UMIIApUAa TEPMUTIAP TAPKAIMIIN Ba 3apapiallliHUHT
acocuit cababnapu AHUKJTAHIH. A turkestanicus Ba
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A. ahngerianus map TapKaJWIl apeaIapUHUHT KEHralnuO OOpHWIIM 3KOJIOTHK Xam[a
AHTPOTIOTeH OMUJIIAP TabCUPHU OWIIaH M30XJIaHAIH.

4. TepMHTIapHUHT OJIUTOMEPIIAPHU Xa3M KIUTUIIH jKapaHu/Ia yiap/a erapiamda
caMmapaim OYIraH 9K30- Ba SHJIOIEIUTIONA3ANap TH3UMU MaBXKY/UIMTA aHWUKJIAHIH.
TepmurnapHuHT €FOY MaTepUAIUIAPUHU KyTulab3apapiam cababmapu  ynapaara
cynmak, nyak Oe3u KapOoruapazajapy Ba CHUMOMOHT (epMeHTIap (PaoUTUTHHUHT
IOKOPH SKaHJIUTH OWITaH H30XJIaHAIH.

5. bapua Ttepmur Tabakamapu cyigak Oe3u TapKuOWAard KapOOKCHMETHII-
IeJUTI0Na3a Ba MeutoOuazaiapHUHT  (aoUIMK HAaMOEH OTMACIHUTH  aHWKJIAH]IH.
Anacanthotermes aBiogu y4yH WIK OOp TepMHUTIIAp CyiIak Oe3umard JlaKTas3a
dbepMeHTH (HaOIIIHTH K1 STUIIIN.

6. A. turkestanicus, A. ahngerianus tepmuriapuga 12 Typmaru CHMOHOTHK
XMBYMHJIMJIAp aHUKIaHan. Anacanthotermes apioan TepMUTIAPUHUHT XHBUUHIITHIIAD
OunaH CUMOMOTHK aJIOKacH yJjiap opacuja SBOJIOIMOH TabMHUHJIAHTAH yambapyac
TpoduK Ba METAOOIMK MyHOCA0ATIap MABKYAJTUTUHU UCOOTIANTH.

7. TepMmuT, yIapHUHT Kamepajiapu, TYHpPOKJIaph Ba o3yKacuuaH 24 Typaarua
3aMOypyFiaap axparubd onmHuO, mysaad Alternaria, Cladosporium, Stemphylium,
Stachybotry, Helminthosporium apnommapura MaHcyO TypJIapHHHT TEPMHTIAP
03YKaCHHH Xa3M KIJIUIIJIArd aXaMUsITH aHUKJIAH]TH.

8. Mnk Oop nayHé dayHacu ydyH TepMHUTIApAa HEMATOJAHUHT SIHTH
Caenorhabditis sp. Typu anukmanmu. Tepmur ysutapuma »Hr kym Aspergillus,
Beauveria Ba Penicillium, Fusarium, Alternaria, Cladosporium mukpomuiieTiiap
aBJIOAM BaKW/UIapUHUHT yupaii ucoornanau. Aspergillus flavus, Aspergillus orysae,
Beauveria bassiana, Beauveria tenella, Scopulariopsis brevicaidis, Fusarium sp.
KYJIbTYpaJl CYIOKIMKJIApHU TepMuTIap yuayH 82% nan 100% raua naroreHauru Ouian
W30XJTaHA/IH.

9. Bacillus thuringiensis rypyXi{HHUHT KPUCTAL XOCHIT KWTyBYH SHTOMOIIATOT€H
Oaktepustiapu A. turkestanicus ra HucOaTtaH aHTHUTCPMHUTIMK (DAOJUTMKHM HAMOEH
stuimm  ucbotaanan. Bacillus thuringiensis JIMJ Ba JIME-22 mrrammiapu
TEpMUTIIApPTa HUCOATaH I0OKOPH JTapakajia 3aXxapJiv SKaHINTH aHUKJIaHTH.

10. Mk 60p kynrabokap mosicu (Helianthus annuus) sa Beauveria tenella (Del)
Siem BD-85, Bacillus thuringiensis mrammiapy acocupa TepMHUTIApra Kapiim
caMapajid Ba ¥y3Wra JKaj0 KWIyBYM XamJa yJiap MHKIOPUHH Ha30paT KHUTHUII
XyCYyCHUSITUTra 3ra OyJraH NaToreH eM-Xypak spaTuiiii.

11. Beauveria tenella (Del) Siem BD-85 3amOypyruacocuaa NaTOreHIN €M-
XYpaK TapKuOWTa KUpraH Ba TEPMUTIIAPra KapIly Kypalimiira TaTOuK dSTHITaH KypyK
COYMITYBYAH OHMOJIOTHK Macca OJIUIII yCYIJIN UILIa0 YHKHIIIH.
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BBE/JIEHUE (aHHOTALMS AOKTOPCKOM JUCCEPTALMHI)

AKTYaJIbHOCTh U BOCTPe0OBAHHOCTH TeMbI auccepranmuu. B HacTosiee
BpeMsi Bpe/l, HAHOCUMbBIA TEPMUTAMH IO BCEMY MHUPY, PACTET C KaXKIbIM TOJIOM.
Ecniu B 3anagnoii Adpuke Bpea, HAHOCUMBIA TEPMUTAMU 3/IaHUSM, COCTABIISET
10% cpencts, BeiACHsAEMBIX Ha TeKymuid peMoHT, To B CIIIA Bpen, HAHOCUMBIH
TEpMUTaMH, COCTaBsieT 1,5 mupa., a mo Bcemy mupy —20 MIIpJI. JOIaApOB B rom»’.

TepMUTBI HAHOCST CEpbE3HBIN Bpe JCPEBSIHHBIM KOHCTPYKIUSIM KYJIBTYPHO-
UCTOPUYECKUX  TAaMATHUKOB, OOBEKTAM  CTPATETUYECKOTO  HA3HAYCHUS,
TUAPOTEXHUUYECKUM COOPYKEHUSIM, HACEIECHHBIM IMYHKTaM M aJIMUHHUCTPATUBHBIM
sqanrmsiM. OffHA CeMbsi TEPMHUTOB M3 25 ThICSY ocobeii, oOuraromast B 100 cm®
00beMa, B Toj HOTpeOIsieT B cpegHeM 10 50 ThICSY CM° PA3IHYHOTO BHIAA
LEJUTI0NIO3bl. BMecTe ¢ TeM BCe 3TO MPUBOIUT K TIO0OATBHOMY KPYTOBOPOTY
yriaepoja U TOBBIIICHUIO B aTMoc(epe KOHIEHTpallMu IMapHUKOBOIO Traza —
IuoKcHaa yriepoaa. Bce 3To ocymiecTBisieTcs 3a CUET MUILEBAPUTEIbHBIX
CEKpPETOB TEPMHUTOB M (PEPMEHTOB CHUMOMOHTOB, a TaKXK€ 3a CUET AaKTUBHOCTH
OMOXMMHYECKUX ITPOIIECCOB.

CkpbIThIl 00pa3 KU3HU TEPMUTOB, CHIbHAsS 3alllUTa OT SKOJOTUYECKUX
(dakTopoB OKpyXkaromeh cpenbl, (QYHKIMOHAIbHAS CHEIUANIM3alUs KacT B
TEPMUTHHUKE U CIIOCOOHOCTh B KPATKUE CPOKU BOCCTAHABJIMBATH CBOIO MOMYJISIINIO
3aTPYJHSAIOT MPUMEHEHHE CpeiacTB OopbObl ¢ Humu. HMcxons wu3  artoro,
ONpPEACICHUE TOMYISALUOHHON SKOJOTHMM TEPMHUTOB U B3aUMOOTHOIICHUH C
MMO3BOHOYHBIMU-0€CTIO3BOHOYHBIMU M MHUKPOOpPraHW3MaMM, a TaKKe pa3padoTKa
COBPEMEHHBIX OMOJIOTUYECKUX METOJ0B 0OPHOBI, KOHTPOJIUPYIOMINX YUCICHHOCTh
TEPMUTOB, UMEIOT aKTyaJIbHOE 3HAYEHUE.

CrnenyeT OTMETUTh HEIOCTATOYHOCTh HAyYHBIX HCCIICIOBAHUI JJISI 3alUTHI
HACEJICHHbIX NYHKTOB WM JPYIMX COOPYKEHUH OT Bpeda TEPMHUTOB, MPUUYUHBI
NEpEeceNICHUss ¢ PpaCHpPOCTPAHEHHUS] TEPMUTOB W3 TNPUPOJHBIX YCIOBUM B
ypOaHU3UPOBAaHHBIE SKOCUCTEMBbl. B HacTosiee Bpemsi BeCchbMa aKTyallbHBIMU
npobieMamMu ABJISIFOTCSL OMPEACIICHUE PACIIPOCTPAHEHHUS TOIYJISIIIUU TEPMUTOB, a
TaKKe (PU3M0IOr0-OMOXUMHUECKUX MPOIECCOB, CBSI3aHHBIX C MUIIIEBAPUTEIbHBIMU
CEeKpeTaMy M aKTUBHOCTHIO (PEPMEHTOB CHMMOHMOHTOB, BBISBICHHE HOBBIX BHUJIOB
MUKPOOPTaHU3MOB-TIAPA3UTOB TEPMUTOB, COBEPIICHCTBOBAHUE METOJIOB OOPHOBI,
OCHOBAHHBIX Ha CO3JIaHUM SIJIOBUTHIX MPUMAHOK Ha OCHOBE MaTOT€HOB-TPUOOB U
MUKPOOPTaHU3MOB.

JlaHHOE HMCCEepPTAIMOHHOE MCCIIEAOBAaHUE B OMPEACIICHHON CTENEHU CITYKHUT
BBITIOJTHEHUIO  3aja4y, TmpeaycMoTrpeHHblx B [loctanoBnenuu IlpesuaeHta
PecniyOnuku Y306ekuctan Ne I111-1940 ot 20 mapra 2013 roma «O mporpamme
pazBuTHs cdepbl TypusmMa B Xope3Mmckod obOmactu Ha 2013-2015 romep»y wu
[TocranoBnennn Kabunera MunuctpoB PecnyOnmku VY30ekucran Ne 27 ot 2
despans 2012 roga «O0 yckopeHuu padboT 1mo 60pr0e ¢ TepMUTAMU U YCTPAHCHUH
WX Bpela B pecnyOauKe», a TakKe B IPYTUX HOPMATHBHO-TIPABOBBIX JOKYMEHTAaX,
MIPUHATHIX B JAaHHOU cepe.

L http:// www. ars. usda.gov/is/pr/2010/100217.htm.
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CooTBeTCcTBHE HCCJIET0OBAHUS MPUOPUTETHBIM HANPABJIEHUSIM PA3BUTHS
HAYKM M TeXHoJIoruid pecnyOguku. JlaHHOe wuccrneqoBaHUE BBIIIOJIHEHO B
COOTBETCTBUM C NMPUOPUTETHBHIM HAMPABICHUEM pPA3BUTHUS HAYKH U TEXHOJIOTUMN
pecnyonmuku — V. «CelbCKoe XO3SMCTBO, OMOTEXHOJIOTHS, PKOJIOTHS M OXpaHa
OKpPYXaIOIlEeH CpeIbl».

0030p 3apy0eKHBIX HAYYHBIX HMCCJICJIOBAHMHM IO TeMe HCCePTALUM.
Hayunble  wucciemoBaHusi, HalpaBlI€HHbIE Ha  U3YYCHUE  CHCTEMAaTHKH,
OMOPKOJIIOTUYECKUX ~ OCOOEHHOCTEH, pachpOCTpaHEHUS H  MPUYUHAEMOTO
TepMUTaMH  ymiepba, TJI00albHOTO HM3MEHEHHMs HMX  MOMYJSIUH, POJH
MUKpPOOPTaHW3MOB B OOpbOE€ MPOTHUB TEPMUTOB, CUMOMOTHYECKHE B3aWMOCBSI3U
KTYTUKOBBIX, KUBYIIIUX B KHUIIICUHUKAX TEPMHUTOB, aHAIIM3a PACIPOCTPAHEHUS U
ymepba oTr wux gearensHocTH ¢ nomomipio  [MC  (reorpaduueckue
WH()OPMAITMOHHBIC CHCTEMBI) OCYIIECTBIISIIOTCS B BEAYIIMX HAYYHBIX IIEHTPAX U
BBICIIIMX O00pa30BaTelbHBIX YYPSKICHHSIX MHpa, B ToM uucie, Zoologisches
Institut, University of Goéttingen (I'epmanwmst), Division of Invertebrate Zoology,
American Museum of Natural History (CIIA), University of Florida (CILA),
Kangwon National University (FOxnas Kopes), USDA, ARS, Formosan
Subterranean Termite Research Unit (CILIA), Instituto Nacional de Pesquisas da
Amazonia (bpazunus), MockoBckoM rocynapctBeHHOM yHuBepcutere (Poccus).

B pesynbraTe wuccienoBaHui, TPOBENEHHBIX B MHpPE IO BOIPOCAM
TaKCOHOMUHU, IKOJIOTHH, (DU3UOJIOTUH, pACIPOCTpaHEHUs TEPMUTOB poxaa Isoptera
u OoppOe MpPOTHB HHUX, MOJYYEH psAI HAYYHBIX pE3yJbTaTOB, B TOM YHCIE:
OTpenencHbl 3HAYCHHUS KaMep-THE3A W CHMOHMOTHYCCKHX TPUOOB B HHUX B
nestenbHocTH TepMUTOB (Zoologisches Institut, Universitat Gottingen, ['epmanusi);
YCOBEPIIICHCTBOBAHBI TAKCOHOMHYECKHE CBEJCHUS 10 TePMUTAM MHUPOBOU (payHBbI
(Division of Invertebrate Zoology, American Museum of Natural History, CIIIA);
JI0OKa3aHa pojb reorpaduyeckod HHGPOPMAIMOHHON CHUCTEMBl B aHaJIU3e
pactpocTpaHeHuss W yiiep0a, HAaHOCUMOTO TEPMUTAMU Ha E€CTECTBEHHBIX U
ypOanusupoBannbix Tepputopusx (University of Florida, CIIA); ompenenens
sTamnbl pa3BuTHs kact tepmutoB Coptotermes formosanus (USDA, ARS, FSTRU,
CIIIA); onpeneneHo 3HauUeHHE TEPMHUTOB B Tpormuyeckux jecax (Instituto Nacional
de Pesquisas da Amazobnia, bpaswnus); pazpaboraHbl MeTOABI OOpPHOBI C
TEPMUTAMU C TIOMOIILI0O TPUMAHOK Ha OCHOBE MpErapaToB TeKcadIyMypoH,
xyaopdayazypon (University of Florida, CIIIA); noka3aHa mnaToreHHOCTh MO
OTHOIIICHHIO K TepmuTaM rpubOka Beauveria bassiana (USDA, ARS, FSTRU,
CIIA); HaydyHO OOOCHOBaHBI OWOJIOTHS, DKOJIOTHS TEPMUTOB U CTPOCHHUE
TEPMHUTHHUKA, a TAK)KE POJIb METaboIM3Ma TEPMUTOB B OOMEHE BEIIECTB B MPUPO/IC
(MockoBckuii rocyapCTBEHHBIN YHUBEpCUTET, Poccus).

B mupe mo Goppbe ¢ TepMUTaMH U MPENOTBPAIIEHUIO MX BpeAa MO PALY
MPUOPUTETHBIX HANPABJICHUN TPOBOMATCS HWCCIAEAOBAHHWS, B TOM YHCIE:
BHEJIPEHUE MOJIEKYISIPHO-TEHETHYECKUX METOJ0B mnpu auddepeHnupoBaHun
BUJIOB TEPMHUTOB; MCIOJb30BaHUE AaOCOTIOTHO HOBBIX, OE3BPEIHBIX JUIS
OKpYXalomel Ccpenbl W BBICOKOA(P(GEKTHBHBIX TPEmapaToB mjsi OOphOBI C
TEPMUTAMU W  pa3pabOTKa perjaMeHTa WX  HWCIOJb30BAaHUS,  II€JIEBOE
WCIIOJIb30BAHUE  TOJOKUTEIBHBIX CTOPOH TEPMHUTOB;  COBEPIICHCTBOBAHUE
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OMOJOTHYECKUX METOJOB COKpAIEHUS YUCICHHOCTH TEPMHTOB OIpeaeICHHEM
KOMITOHEHTOB OHMOTOMNOB; CO3JaHUE MPOrpaMMbl [JISi PETYISIPHOIO KOHTPOJIS
pacrpocTpaHeHus U Bpeaa TepMuToB Ha ocHoBe [ IC.

Crenenb M3y4eHHOCTH mpoOJieMbl. Hayunbie uccienoBanus mo mnpodieme
TEPMUTOB BEIHCh 3apyOexHbIMH YydeHbIMH, kak J.Korb, M.S.Wright, W.L.A.
Osbrink, Rudolf H.Scheffrahn, Ch.Martius, A.K. Raina, A.R. Lax, Nan-Yao Su,
K.Krishna, Michael S.Engel, P.Ligunbuhl, F.Wacneske, D.Bignell, Harttwing
H.Hochmair?, a B crpamax CHI' JI.IT. XKyxukossiM, E.X. 3omorapessiM, M.C.
I'unspoeiM, A.H. Jlynnosoii, K.Kakamuesim, 3.A.Opnosoii, E.N.Illepounoii,
AH. Cyxununbiv, A Il Xampaessiv, H.B. BemsteBoit® u ap.

CBeneHust O TepMHUTax B HAaIlEd pECIyOJMKE MPUBEICHBI B TpyJaax
["'.Mapeueka, B KOTOpPBIX nJsi OOpbObI C TEepMUTaAMH PEKOMEHIOBAJIOCh K
WCIIOJIBb30BAaHUIO SAOBUTHIX IpenaparoB, kak /[T m rekcaxiopaH, nMerommue
BBICOKYI0O TOKCHYHOCTb JJIi Ye€JOBeKa M TEIUIOKPOBHBIX >KuUBOTHBIX (I".M.
Mapeuek, A.I'. JlaBnermmna, P.A. AmummxkanoB). [loidyueHHble cBeleHUS B
OCHOBHOM OBUIM HampaBjJ€Hbl HA MCHBITAHHE XUMUYECKUX IIPEMapaTos,
KOHTPOJUPYIOIIUX KOJIMYECTBO TEPMUTOB B €CTECTBEHHBIX YCJIOBUAX H
pacnpoCcTpaHEHUE MX B pa3IMYHbIX reorpaguueckux 3oHax. Ha cerogHsmnuii
J€Hb OTKA3aJIUCh OT 3TUX MPENapaToB KaK HE OTBEYAIOIINX TPEOOBAHUAM BPEMEHU
U SBJSIOMUXCS (hparMEHTApHBIMU TPU OMUCAHUU KOMIUJIEKCHBIX UCCIIEIOBaHUN U
KOHTPOJISI YHCJIEHHOCTH TEPMUTOB B 3KOCUCTEMaX Y30ekucraHa. B cBs3u ¢ 3TuM
BeyTCs OOIIMPHBIE HAay4HbIE HCCIAEAOBAaHUS N0 TepMuTtaM B HMHCTHTyTE
reHooHa pacTutenbHoro M kuBotHoro mupa AH PVY3, «Pecnybimkanckom
LIEHTpe OOpHOBI C TEPMUTAMI» U B XOPE3MCKOM akajeMun MabMyHa.

CBsi3b TeMBbI JHMCCEPTAIMM C HAYYHO-HUCCJIEI0BATEJNbCKMMH padoTamMm
BbICIIEr0 00pPa30BaTEJILHOIO Y4YpesKAeHHMs, Ile BBINOJHEHA JucCcepTaunms.
JluccepTallMOHHOE HCCIEJOBAaHUE BBIIOJIHEHO B paMKax IUlaHa HAy4YHO-
UCCIIEZIOBATEIbCKUX ~ pabOT  MPOEKTY  YPreHUYCKOro  TOCyJapCTBEHHOI'O
yHuBepcuteta 1o Teme  A-11-294  «llonmynsumMoHHas ~— CTpyKTypa U
(YHKIIMOHUPOBAHUE PA3IMYHBIX KacT TypKeCTaHCKOro tepmuta Anacanthotermes
turkestanicus Jacobson, 1904, u wmepsl OOpbOBI C HHMH B HCTOPHYCCKUX
namMsaTHUKaxX (Ha mpembepe B my3ee «Muan-Kampa» r. Xusa (2006-2008 rr.); mo
npoekTy Xope3MmMckoi akajgemun MabmyHa A-5-115 «MOHUTOPHHT COCTOSIHUS
HMCTOPUYECKUX MaMSATHUKOB Xope3Ma M pa3paboTka CHoco0OB 3alllMThl MX OT
BO3JIeMCTBUS BHEIIHUX (akTopoB» (2006-2008 rr.); B pamMKax MeXIyHapOJIHOTO
npoekta Muctutyta 30000run AH PY3 P-122 «Development of management for
the control of Turkestan termite, a major threat to cultural heritage in Central Asia»

% Korb J. Castedifferentiation in lowertermites.: Tobias Weil aus Garmisch-Partenkirchen, 2008. -77 p., Wright
M.S., Osbrink W.L.A., Lax A.R. Potential of Entomopathogenic Fungi as Biological Control Agents against the
Formosan Subterranean Termite. ACS Symposium Series Agricultural Applications in Green, 2002. — P. 43., Kumar
Krishna, David A. Grimaldi, Valerie Kkrishna, and Michael S. Engel “Treatise on the Isopteraof the World”.—
NewYork, 2013. — 2704 pp.

s Kyxnkos J.II. Tepmutst CCCP. — Mocksa: U3a-so MI'Y, 1979. — 225 c.; JlynnoBa A. H. Tepmursl
Typxmenuctana // Tp. Wuctutyra 30070rMM u mnapasutonorun AH Typkmenucrana, 1958, T'mmspo M.C.
Homymsmmonnast sxonorust.—Mocksa: M3a-so MI'Y, 1990.-192 c.
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(2003-2006 tT.).

Heasio HCCJIeIOBAHMS SABJISETCS KOMILJIEKCHOE onpeJereHue
HOMYJISIITUOHHOW DKOJIOTHM TEPMHUTOB poja Anacanthotermes B eCTECTBEHHBIX W
ypOaHU3UPOBAHHBIX HJKOCHUCTEMaxX Y30ekucraHa © pa3paboTka 3(PPeKTUBHBIX
OMOJIOTUYECKUX METO/I0B KOHTPOJIS YUCICHHOCTU TEPMUTOB.

3agaum uccJie10BaHNA:

ompeneuTh Mopdosoruueckue ocobeHHocTH poja Anacanthotermes wu
XapaKTep PaCHpOCTPAHCHUS TEPMUTOB B E€CTECTBEHHBIX W YPOAHH3UPOBAHHBIX
JKOCHCTEMAX Y30€eKuCcTaHa;

OTIPENEUTh MOMYJIAIMOHHYIO CTPYKTYPY U (YHKIIMOHAJIHHBIE OCOOCHHOCTH
TepMuTOB poaa Anacanthotermes;

PacCKphITh ~ OCHOBHBIE  NPUYMHBI  PACHPOCTPaHEHUS  TEPMHUTOB B
ypOaHU3MPOBAHHBIX HIKOCUCTEMAX Y30EKUCTAHA;

OTPEJEIUTh aKTUBHOCTH (DEPMEHTOB CIIIOHHBIX U KUIICUYHBIX JKEJIE3 TEPMUTOB
pona Anacanthotermes;

PACKpBITh CE30HHYIO TMHAMUKY COJICPKAHUS YTJIEBOJIOB Y Pa3JIMYHBIX KACT U
BO3PACTOB TepMHUTOB poja Anacanthotermes;

OMpENEeINTh BHUAOBOE pa3HOOOpa3ue KOMIIOHEHTOB OHMOTHI TEPMHUTOB
(MUKpPOOPTraHU3MBbI, POCTEHIINE, TPUOBI, SKTO- U YHAONAPAZUTHI);

AKCIIEPUMEHTAILHO O0OCHOBATh B3aMMOOTHOIIICHUS TMPEACTaBUTENCH OUOTHI
1 X BO3JICHCTBUE HA )KU3HEACATEITHHOCTh TEPMUTOB;

paspaboratb  3(PdeKTuBHbIE ~ OUMOJOTUYECKHME  METOAbl  PETYJISIUU
YUCJICHHOCTH TEPMHUTOB M UX BHEJPCHHE B MPAKTHUKY.

O0beKTaMHM HMCCJIeI0BAHUsI SBJISIOTCA TepMHUTHI poaa Anacanthotermes —
A. turkestanicus, 4. ahngerianus i KOMIOHEHTBI OHOTHI, CBSI3aHHBIC C TEPMUTAMH.

IIpeaMeTomM MccieI0BAHUSI SBISIOTCS OCOOCHHOCTH CTPYKTYPBI TTOMYJISIIAN
U uX (YHKIMOHWPOBAaHUE B apeajiax pacrnpoCTPaHEHUs TEPMHUTOB, a TaKKe
B3aMMOOTHOIICHHUS] KOMIIOHEHTOB OMOTHI B TEPMUTHHUKAX.

Mertoabl uccienoBanusi. B jguccepranuyd  MCIOJIB30BaHbl  3HTOMOJIOTH-
YEeCKUe, Mapa3uTOJIOTUYECKUE, TeIbMUHTOIIOIMYECKUE, MUKOJIOTUYECKHE, OUOTeX-
HOJIOTHYECKHE, (U3HOJIOTHYECKHE, OHOXUMHUUYecKkue, Mopdosorudeckue, OHo-
MeTpudecKkue, PeHOJIOTUYECKHE, CTATUCTUYECKUE METO/Ibl UCCIICIOBAHUS U METO/T
CPaBHUTEIHHOTO aHAIN3A.

HayuyHasi HOBH3HA HCCJIEIOBAHMS 3aKTFOYACTCS B CIICIYIOIIEM:

BIIEPBBIC B MUPOBOH (hayHEe BBISIBJIICH HOBBIM B Hemaroabl Caenorhabditis
Sp. B TEpMHTAX;

YCTaHOBJICHa aKTUBHOCTH (hepMEHTa JIAaKTa3bl B CIFOHHOW Keje3e TEPMHUTOB
poaa Anacanthotermes;

BIICPBBIC BBIJICIICHO 24 BHUIOB IPrOOB M3 Tejla TEPMUTA, KaMep TEPMUTHHUKA U
MUY TEPMHUTOB U OTIPEJICTICH UX BHIOBOM COCTaB,

MoBBIIIEHA BUpPYJIeHTHOCTh mTamMMa Beauveria tenella (Del) Siem BD-85,
HCIIOJIB3yeMOT0 B 60phOE ¢ TEPMUTAMU, BBIICIEHHOTO U3 MAPOKKAaHCKOMN CapaHuu;

BIIEPBBIE CO3/7aHa MATOTEHHAs MPUMaHKa Ha OCHOBE CTEOJs MOJCOTHYXa U
mrramma Beauveria tenella (Del) Siem BD-85, Bacillus thuringiensis, obnanatorast
CBOMCTBOM KOHTPOJISI YHUCIICHHOCTH TEPMUTOB.
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IIpakTHyeckue pe3ybTaThl HCCJIET0BAHUSA 3aKITIOYAIOTCS B CIIEIYIONIEM:

pazpaboTaHa ¥ BHeIpeHa B TMPAKTHKY CXeMa pa3MEIICHHUS SITOBUTHIX
NPUMaHOK B JKWJIBIX 3/IaHUSAX, HA MCTOPUYECKUX TMaMATHUKAX U JPYTUX
COOPYKCHHSIX, TJI€ paCIPOCTPAHECHBI TEPMHUTHI;

pa3paboTaHbl U BHEAPEHBI B MPAKTUKY PEKOMEHIAIMH 110 MPEI0TBPAIICHHIO
Bpe/ia TEPMUTOB M MepaM O0pbObI ¢ HUMU;

natorcHubie (Beauveria tenella BD-85, Bacillus thuringiensis JIM/] u JIME-
22 mTaMMbI) W OTPaBJSIONIME TPUMAHKH WCIBITAHBI B JKWAJBIX JOMaxX, Ha
UCTOPUYECKUX TAMSITHUKAX © JAPYTHX COOPYKEHHUAX, PEKOMEHIOBAaHBI B
PeciyOnmkanckuii 11eHTp 10 Oopb0e ¢ TepMHUTaMH, a TaKXKe BHEAPCHHI B
MIPOU3BOICTRBO;

paspaboTaHa  SJOBUTO€ M  MATOTCHHOE  YCTPOMCTBO-TIPpUMAHKa  JIS
COXpaHEHUS W 3aIIUTHI JEPEBSHHBIX YaCTCH MCTOPUUYECKUX MAMITHUKOB, IPYTHUX
BUJIOB COOPY)XEHHUH OT TEPMHUTOB 03 OTPUIATEIBHOTO BIUSHUA Ha
HKOJIOTHYECKYIO CPELY.

/locToBepHOCTH pe3yJbTaToB HCCJIeI0BAHMS 000CHOBBIBACTCS
COOTBETCTBHEM  HCIIOJB3YEMBIX I1apa3UTOJIOTMYCCKUX, OHOTEXHOJOTHUYECKUX,
MHUKPOOHUOJIOTHUECKUX MO/IX0JI0B u METO/IOB C MOJTy4Y€HHBIMU

AKCIIEPUMEHTAIIBHBIMA PE3YyJIbTATAMU TEOPETUYECKHX JAaHHBIX, CTATUCTUYECKUM
aHaianM30M Mop(hOMETpPUYECKUX JTaHHBIX Mporpammoil Biostat-3.8, onpenenenuem
pacripocTpaHeHuss ~ TepMuToB  naHHbiMM  GPS,  myOnukanmedt — gaHHBIX
A. ahngerianus u A. turkestanicus B mororpaduu «HayuHslii TpakTaT 0 TepMHTaX
MHpa», TATEHTOM Ha TMOJIE3HYK0 MOJelb, PEKOMEHJIAlMEll W BHEAPCHHEM B
MIPOMU3BOJICTBO SIAOBUTON M MATOT€HHOW MPUMaHKHU MPOTUB TEPMUTOB.

Hayynasi U mpakTHyecKass 3HAYUMOCTb Pe3yJbTATOB HCCJIEeI0BAHMS.
Hayynas 3HauuMOCTh pe3ysIbTaTOB HCCIICIOBAHUIN 3aKJIIOYAETCS B OINpeeTIeHUN
dbopMHUpOBaHUA M PACTIPOCTPAHEHUS] TPYMI TEPMUTOB HA OCHOBE HCCIICIOBAHMS
cocraBa, MOp(HOJIOTHH, TAKCOHOMHH, SKOJIOTHH TepMHUTOB ponaa Anacanthotermes,
a TaK»Ke OMPEJICIICHUH BUIOBOTO Pa3HOO0pa3Hsi KOMIOHEHTOB OHUOTHI.

[IpakTuueckass 3HAaYUMOCTh pPabOTHI  3aKiO4aeTcss B OOOCHOBAHUU
pactpocTpaHEHUsT TEPMHUTOB Ha YpOAHU3UPOBAHHBIX TEPPUTOPHUAX, A TaKKE
MCIIOJIb30BAaHUU MATOTEHHBIX MPUMAHOK HMIMPOKOTO CIIEKTpa NEUCTBHS JJi1 OOPHObI
C TEPMUTAMH U MPEIOTBPALICHUS BPE1a, HAHOCUMOTO TEPMUTAMM.

BHenpenue pe3yabTaToB HcciaeaoBaHus. Ha ocHOBe MOJy4eHHBIX
Hay4YHBIX PE3yJbTAaTOB MO MOMYISIUOHHON SKOJOTHH TEPMUTOB U WX 3HAUYCHHUU B
€CTEeCTBEHHBIX U YPOAHU3UPOBAHHBIX YKOCUCTEMAX:

OTpABJISIONIAs] IPUMAaHKa, CO3JaHHas sl 00pbObl C TEPMUTAMH BBEJEHA B
«CnHUCcOK TEeCTULIMIOB M arpoOXUMHUKATOB, Pa3pEIICHHBIX ISl NPUMEHEHUS B
celbcKoM xo3saicTBe PecnyOnuku Y30ekuctan» ['ocynapcTBEHHOW KOMHUCCHUU 10
CpeZICTBaM XMMHU3AIIMH | 3alUThI pactenuit (25.02. 2013 r., 2-2/1-28);

OTpPaBISAIONIAsl W TATOTEHHAs TMpUMaHKa Juisi OOpbObI € TepMHUTaAMHU
npuMeHeHa  PecnyOnukaHCckuM — HEHTpoM  OOppOBI € TEepMHUTaMU B
l'ocynapctBenHOM My3ee-3anoBenuuke «Muan-Kanba», a Takke HaceneHHBIX
MYHKTaX W OTKPBITBIX TEPPUTOPUSAX (crpaBka MHHUCTEPCTBA CEJIBCKOIO H
BOAHOTO Xx03sicTBa OT 15 ampens 2016 roma, 02/90-542). IoCTUTHYTO CHUXKEHUE
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3apaK€HHOCTH OT TepMuTaMu Ha 90%, a YMCIEHHOCTh TEPMHUTOB B MOMYJSLNN —
Ha 80%, a Takyke HAOJIOAANICA PE3KOE COKpAIEHUE MUTPALMU KPbUIATHIX KacT U3
TEPMUTHUKA;

Ha ocHoBaHuu [locranoBnenuss KabOunera MunuctpoB PecnyGnuku
V36ekuctan Ne27 ot 2 deBpans 2012 roga «O6 yckopeHuun pabot mo 60prde ¢
TEPMUTAMU U YCTPAHEHUHU UX Bpe/a B peciyOiinke» paspadoranbl «PekoMmeHnnanuu
no cucreMe OOpbOBI C TEPMHUTAMH» W BHEIPEHBI B MPOU3BOJICTBO B CEIHCKOM
X03s11cTBE (cripaBka MHUHHCTEPCTBA CEIBCKOIO U BOJHOTO X03sicTBa OT 15 anpens
2016 roma, 02/90-542). /lanHble pekOMeHAAMM BHEApPEHBl PecnmyOiauKaHCKUM
[EHTPOM 3allUThl PACTCHUN M arpoOXMMHUHU, YTO TMPHUBEIO K MPEIOTBPALICHUIO
pactpoCTpaHEHUsT TEPMHUTOB Ha OTKPBITHIX TEPPUTOPUSX H  CHUIKEHUIO
3apaXCHHOCTH TEPMHUTAMH HACEICHHBIX TyHKTOB;

Ha ocHoBaHuu [loctanoBnenuss KabGunera MunuctpoB PecnyOnuku
V36ekuctan Ne27 ot 2 deBpans 2012 roga «O6 yckopeHun pabot mo 60proe ¢
TEPMUTAMU U YCTPAHEHUM HUX Bpela B pecnyOiuKe» OMyOIMKOBaH YYEOHHK
«buonoBpexaeHus» Mo HAIlpaBJIEHUIO OakaiaBpuaTa (B COaBTOPCTBE);

pe3yabTaThl MCCIACIOBAHMS 10 PaclpocTpaHeHHIO BUaoB A. ahngerianus u
A. turkestanicus BHeceHbl B «Hay4HbIi TpaKTaT O TEPMUTAX MHPa», U3AAHHOTO B
AMEpUKAHCKOM My3€€ HCTOpUM TPHUPOABl B IENIAX YCOBEPIICHCTBOBAHUS
CUCTEMATUKHU TEPMUTOB MUPOBOHU (DayHBI.

AnpofGanusi pe3yJbTAaTOB HCCJIeI0BaHusA. Pe3ynpTarsl HCCIEHOBAHUS
W3JIOKEHBI B BHJE JICKIIMM W TPOIUIM ampoOarnuio Ha 23 MEXIyHapOIHBIX U
peCyOIMKAaHCKUX, HAayYHO-TIPAaKTHUYECKUX KOH(PEpEeHIUIX, B TOM YHCIE,
«buonorus — nayka XXI Beka» (Ilymmno, Poccus, 2003, 2004, 2012); «Xopa3m
TapUXUU-MEBbMOPHUI EATOPIMKIAPU XOJIaTH, TabMUpiall Ba (DoWJaTaHUII)
(XuBa, 2003); «YrnyOneHue UHTErpaliu o0Opa3oBaHus, HAYKU U MPOU3BOJICTBA B
cenbckoM  xo3sarctBe» (Tamkent, 2003); «Tepmutsl llenTpanshoit Asum:
ouonorus, skojorus U KoHTpodib» (Tamkent, 2005); «XV Congress social insects»
(Washington, USA, 2006); «K 1000-neturo Xope3mckoil akamemun MabmyHa»
(Tamkent, 2006); «boTaHuka, SKOJOTHS, YCUMJIUKIAP XUMOSCH» (AHIUXKOH,
2007); «AxTryaibHble TPOOJIEMBl COBPEMEHHOW (PU3UONIOTHU U OHOPUIUKI
(Tomkent, 2010); «Y36eKHCTOHIA XailBOHOT OJAMUHM YPraHMII Ba CAKIAIIHUHT
nom3ap6 myammonapu» (Tomkent, 2011); «International Conference on European
Science and Technology» (Wiesbaden, 2012); «IIpobGiembl panyoHaIbHOTO
WCIIONIb30BaHUsI M OXpaHa Owuonormueckux pecypcoB FOxnoro I[Ipuapamnbs»
(Hykyc, 2008, 2012); «Y36ekucToH XaifBOHJIAp OHOXHIMA-XHJUIMTHHU
CakJIATHUHT Ha3zapuil Ba amanuii myammonapu» (Tomkent, 2013); «IIpobGraembi
OvojoruM ©  OMOJIOTMYECKOro  O0pa3oBaHMs B  NEAArOTMYECKUX  BYy3ax»
(HoBocubupck, 2013); «3oomornueckue urenus — 2014» (HoBocubupck, 2014);
«banitypceinoBckue urenus» (Kocranaii, 2014); «Science and Genesis» (Vienna,
2015); «CoBpemeHHbIE KOHUEMIMK Hay4yHbIX uccienoBaHui» (Mocksa, 2015);
«OxpaHa MpUPOTHOIN Cpelbl U IKOJIOTO-OnosorTuueckoe oopasoBanue» (Emabyra,
2015); «Metoomorusi, TCOpHsl U MPaKTHKa COBpeMeHHO# Onosorum» (KocraHai,
2016), «VHHOBanMoH Fosiap, TEXHOJOTHsUIap Ba Jonuxamap IX pecmyOnmka
spmapkacu» (Tomikent, 2016).
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Ony0JuKOBaAaHHOCTH pe3yJabTaTOB HcciaenoBanus. [lo teme nuccepranum
onyOnuKoBaHO Bcero 49 HaydHbIX paboT. M3 Hux 1 yueOHuk, 1 pekomenmamus, 1
nmaTeHT, 15 HaydHBIX cTaTe, B TOM uucie 12 B pecrnyOJIMKaHCKUX M 3 B
3apyOeKHBIX JKypHaJIaX, peKOMEH/I0BaHHbBIX BhICIIel aTTecTalluoHHON KOMUCCuen
PecniyOnuku Y30ekuctan il MyOJIMKAIMd OCHOBHBIX HAYYHBIX pE3yJIbTaTOB
JOKTOPCKHUX JUCCEPTALIHM.

Crpykrypa M 00bem auccepranmum. CTpyKTypa IHUCCEPTAlUU COCTOUT M3
BBEJICHMS, IIECTU TJIaB, BBIBOJOB, CIHCKA HCIOJb30BAaHHOW JIUTEPATYPHl U
npunokeHnit. O0beM auccepTanuu coctasisieT 182 cTpaHuil.

OCHOBHOE COIEP KAHUE IUCCEPTALIMU

Bo BBemeHMM OOOCHOBBIBAIOTCS AaKTyaJIbHOCTb M BOCTPEOOBAHHOCTH
MPOBEJICHHOTO MCCIEOBAaHUS, 1Eeb U 3a/laud UCCIEAOBAHUS, XapaKTEPU3YIOTCS
OOBEKT W TMPEIMET, IOKa3aHO COOTBETCTBUE MCCIICIOBAHUS MPUOPUTETHHIM
HAIPaBJICHUSIM Pa3BUTHUS HAYKU U TEXHOJOTUN PECIyOJIMKH, U3JIaraloTcsl HayqHast
HOBH3HA M MPAKTUYECKUE PE3YJIbTAThl UCCIEIOBAHMS, PACKPBIBAIOTCS HAy4yHas U
NpaKTHYECKass 3HAYMMOCTh MOJIYYEHHBIX PE3YJIbTAaTOB, BHEIPEHUE B IPAKTHKY
PE3yIbTaTOB MCCIIEIOBAHUS, CBEJICHUS 10 OMMyOJIMKOBAaHHBIM paboTaM U CTPYKTYpe
U CCEpPTALIUH.

B nepBoil r1iaBe auccepTanud  «JKOJOTHYECKHE OCHOBBI HM3y4YeHUs
TEPMHUTOBY» MPOAHAIU3UPOBAHBI TEOPETUUECKUE ACHEKThl U CUCTEMATU3UPOBAHBI
HCCIIeIOBaHMS, TIOCBAICHHBIC COJIEpKAIINE CBEICHUS 110 MOP(OJIOTUH, OMOJIOTHH,
SKOJIOTMM M TaKCOHOMHHM, a TaKXke IO MepaM OopbhObl € TEpMUTAMH PoJa
Anacanthotermes, oOuTarOIIMMH B  TPUPOAHBIX H  ypOAHU3UPOBAHHBIX
AKOCHUCTEMAX.

Onucanbl TEPMUTHI U UX OHUOTOINBI, YCIOBHUSI MPOBEICHUS HCCIEIOBAHUM,
Mecta cOopa. MapuipyTHbIMM METOJIaMH HCCIIEIOBaHM OxBaueHbl PecryOinka
Kapakanmakcran, Xope3m, byxapa, Camapkann, HaBou, npaxThuecku Bce
peruonbl  pecnyonuku.  Tepmutel  poma  Anacanthotermes  coOpaHbl
OOIIEMPUHATHIMHA SHTOMOJIOTHYECKUMHU METO/IAMH U aIapaToM «dKcTeppay. Coop
U UCCJIEIOBAaHUE TEPMUTOB MPOBOJIMUIN BECHOM, JIETOM, OCEHBIO U 3UMOU Ka)J0Tro
roja. Pacnpoctpanenue TepMUTOB B YpOAHU3UPOBAHHBIX M MPUPOTHBIX YCIOBHUIX
VY36ekucrtana onpezaensiu qanasimu GPS (puc. 1).

[Ipu cOope matepuana HCCIAEAOBAIMCH CTAIlMU-TAEper B TEPMUTHHUKAX,
3EMJISIHBIC JIETIKA W TOYBEHHBIM IOKPOB. M3 KaxXIoW crauuu OTJIABIWBAIA HE
menee 50-100 5k3. TepMHUTOB (JTUYMHKH, HUM(QBI, COJAATHI, pabodyue, UMaro).
Bcero cobOpano u wucciaegoBaHo 10525 »5K3. TepMHTOB JBYX BHAOB —
Anacanthotermes ahngerianus u A. turkestanicus.

Mopdonornueckue U OHOJOTMYECKHE  OCOOCHHOCTH  TEPMHTOB,
MOMYJISAIIUOHHAS IKOJIOTUSI HACEKOMBIX H3Yy4YajuCh OOIICHPUHSATHIMU METOJaMHU
(AxontoB, 1953; CykaueB, [Hpumic, 1966; Kyxukos, 1979). Coop OOMbHBIX U
MOTUOITUX HACEKOMBIX MPOBOAMIN 0 MeToukaMm EBnaxoBoit, IlIBeroBoit (1964);
Kyxwurxosa (1979). Jlnga MukpoOHOIOTHYECKOTO aHaim3a ObLIO OTOOpaHo 586
oOpasloB, s BBIABICHUS  MHUKPOQIIOPHl  pacCMAaTPUBAEMBIX  TEPMHUTOB
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WCIIOJIH30BAJIM OOIICTPUHATHIE METOIbI OakTepronorun u Mukojoruu (EBiaxosa,
1974; Kopanb, 1974; Wiser, Brigs, 1971; Burges, Hussey, 1971).
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Puc. 1. PacnipocTtpanenue TepmuroB Anacanthotermes mo pernonam
Y30exncrana

Nnentudukanuio BBIJCICHHBIX KYJIbTYp MPOBOAWIN HA OCHOBAHMHM MHKPO-
Mopdonoruyeckux U pusnonoro-omoxumuueckux npusHakoB (bepmxu), a Takxke
UCIIOJIb30BAIM ~ ABTOMATU3MPOBAHHYID  CHUCTEMY Ui UACHTU(UKAIUU
MukpoopranuzmoB Vitek-60 (rip-Bo BioMereux).

[Tonyuenne 6uomacchl U pa3MHOKeHUe rpruOka Beauveria tenella nposoaumu
Ha Qepmentepe «Bioengineering AG» B mabopaTtopuu XOpe3MCKON akajgeMuu
MabMyHa u TpaauLMOHHBIMU crnocobamu (XoxnaueBa, Hypxkanos, 2005).
NHOKyISIMI0O TEPMHUTOB TMPOBOAMIIA TIYTEM MCKYCCTBEHHOTO CKapMIIMBaHUS
3apaKCHHBIM KopMmoM. [l 3TOro Bce cocTaBistomue npuManku (Beauveria
tenella BD-85 mrramm + murna, Bacillus thuringiensis JIM/I mwrtamm + mumia JIME-
22 mtaMM + MHIIA)TIIATEIBHO MMEPEMEIIMBAIN U 3aKIII0YaId B KOPIYC, KOTOPBIH
npezacTaBiaser coboit credbens mozaconnyxa(Helianthus annuus)mmnaoi 150-200
MM U guamerpoM 50 mm. OHU3MO0IOT0-OMOXUMHUYECKHE HCCIENOBAHUS TEPMHUTOB
Anacanthotermes ahngerianus u A. turkestanicus TPOBOAMINNU3BECTHBIMU
Metonamu (Yrones, Mesynurosa, 1969; Kons6, Kameimaukos, 1982, Yromaes, 1985;
Cxkupxksasuuyc, 1986; Pasteel, Borderu, 1998; Merzendorfer et al., 2003; Kordik,
2008).

Cratuctuueckyro 00pabOTKYy M KOPPEISUUMOHHBIM aHAJIW3 MOJTYYEHHBIX
JTaHHBIX MPOBOIMIIN TIpH oMol nmporpammsl Biostat-3.8 (biostatsoft.com).

Bo Bropoii rnase «buosorus, Mop¢oJ10rus 1 TAKCOHOMHMS TEPMUTOB poJa
Anacanthotermes  Jacobson, 1904 (lsoptera, Hodotermitidae)» s
OTpe/eNieHUs] BUIOBOTO COCTaBa pPaclpOCTPAaHEHHOTO B Y30eKHCTaHe poja
Anacanthotermes yriyOneHHO H3y4eHbl MOP(OJIOTMYSCKHE TMPU3HAKHA, B
YaCTHOCTH Pa3MeEpPbl TOJOBBI M KPBUILEB, IBET Tap, MPOHOTYM CIHMHBI COJIJIAT
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KPBUIATBIX KACT TEPMHUTOB U IKOJIOTUYECKOE CTPOCHUE TEPMUTHHUKOB (Tad. 1).

Taoauma 1
OcHoBHbBIE PU3HAKH HMaro Anacanthotermes, oourawmux B Y30eKucTane
U Ha conpeaeabHbIX Teppuropusix (n=100)

Ipusnaxk Bunx repmura
A. turkestanicus A. ahngerianus

JlnuHa Tena ¢ KPhUTbIMH, MM 23,6+0,1 29,5+0,2
Oxpacka Tesna KpbUIaThIX 0C00€H | TEeMHO-KOPUYHEBAs | CBETJIass OypoBaTO-KeJITasl
JlmHa rojaoBbl, MM 2,3+0,01 2,4+0,02
[[IuprHa rOI0BBI, MM 2,6+0,01 2,7£0,02
JlnuHa nepeaHero Kpbuia, MM 19,1+0,3 24,4+0,1
JlnmuHa 3aiHeTO Kphblia, MM 18,1+0,2 22,7+0,2
Oxkpacka 1apckoi mapsl TeMHas cBeTIas
dopma npoHOTyMa COJIJIaT 0e3 «yIIeK» C «YIIKaMU»
dopMa TepMUTHHUKA 0e3 X0JIMHKa C XOJIMUKOM

Jlns ompeneneHus Crneuu(pUYECKUX CBOWCTB CTPOEHUS UMAro U JIMYUHOK
KpBUIATBIX U OECKPBUIBIX TEPMHTOB TpeicTaBuTesel poma Anacanthotermes so
BceX (pa3zax OHTOreHEe3aonpenesieHbl UX (PEHOJIOTHS, CTYNEHH pPa3BUTHUS KaKIOH
KaCTbl TEPMUTOB.

Kv3Hp TEPMUTOB CEMBH HAYMHAETCS C PACCEIUTENBHOrO JE€Ta. B ycioBusax
V30eknucTana 3TO MPOUCXOJUT BECHOW B rHe3max tepmuToB A. ahngerianus u A.
turkestanicus. B Bo3ayxe BcTpeuaroTcsi KpbUIaThle caMmel] U CaMKa; OHH CalsTCs U
CIApUBAOTCS, HAYMHAIOT TOTOBUTH T'HE3J0-TEPMUTHHK, YTO O3HA4YaeT Hayayo
HOBOW KoOJIOHMM. [lnmopoButocts caMku yHuKanpHa. «llapuma» 3akacnuickoro
tepmuta (A. ahngerianus) 3a cytku otkianpiBaeT ot 800 mo 3150 suim, a
Typkectanckoro tepmuta (A. turkestanicus) 710-2175 sum. I[IpoaomKuTebHOCT
KU3HM CaMKH MCUUCISETCS ToJaMH, a o0mas MIOAOBUTOCTh MUJUIMOHAMU
OTJIO)KCHHBIX S,

Jlns TepmutoB A.turkestanicus m A.ahngerianus mpucyii SIBHO BBIpaKCHHBIH
noMMop(uU3M, 4YTO 00ECIIEUNBAET HAJTUUYHE HECKOIBKUX BHEIIHE Pa3InyarolInXCs
BHUJIOB OJHOI'O pOJA; 3TH BHUABI B CEMEHCTBE pOJa aJalTUPOBAaHbI BBIIOIHATH
cnenupuueckre GyHKIUU.

Bce Tepmuthl B mpouecce pa3BUTHS (KacTbl, COCTOSILIUE U3 JINYMHKA,
pabodero, HUM}BI, MPOCOIaTa) MPOXOIAT HECKOIbKO CTaJui uyepe3 JUHBKY U
JOCTUTalOT OIPEAEIIEHHOTO BO3pacTa. ToJIbKO CONIAThl B CEMbE HE JIMHSAIOT U HE
paznuyatorcs 1o Bo3pacTy. Ilo3ToMy B ceMbe pa3BHBAKOTCA S pa3IMYHBIX
nokoJieHu#l conpar. B pesynbrare kaxngas kacta uMeeT MOP(OJIOTHYECKH U
(GYyHKUIHMOHATBHO aJaiTUPOBAHHBIA BHEIIHUN BU]L (pHC. 2).

CoBpemeHHas cucTteMa TEPMHUTOB OTpsAna Isoptera BkirowaeTr 9 cemencTs:
Mastotermitidae, Kalotermitidae, Termopsidae, Hodotermitidae, Stylotermitidae,
Rhinotermitidae, Serritermitidae, Indotermitidae, Termitidae.
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Puc. 2. Cxema nHMKJIa pa3BUTHS TEPMHUTOB poaa Anacanthotermes:
A — muunHKY; b — paboune; B — conmarer; I' — 3amemaromme ocobu (camer, camka); /1 — Humoa;
E — mapuna u napse; XX — kpbutatas 1 cOpocuBIIas KPbUTbsi JOPMBI.

Hccnenyemple TepMutThl poxa Anacanthotermes, HacuuThIBaromero 7
najieapkTUYEeCKUX BHJOB, BXOIST B cocTaB mnojacemeiictBa Hodotermitinae. B
VY30ekucrane poJ NMpeACTaBiICH IByMsS BaJMIHBIMEA Buiamu — A. ahngerianus u
A. turkestanicus, kotopbie BXOasT B cocTaB ceMelictBa Hodotermitidae.

B Tpethe rnaBe «llomyasimuoHHAasi 3KOJOTMS TEPMHUTOB pojaa
Anacanthotermes Jacobson, 1904» paccMaTpUBarOTCS poOIeMbI
HONMYJISIIIUOHHOW ~ JKOJIOrMKM TepMHuTOB poaa Anacanthotermes. CrpykTypa
NOMYJIAIMY PAaCCMaTPUBAEMBIX BUIOB TEPMHUTOB COCTOUT M3 TPEX TPYMNIHUPOBOK:
UMaro, JWYUHOK M HUM@, KOTOpble 00Jagal0T XapaKTepHBIMH CBOWCTBAMH
(4UCTIEHHOCTS, POXKIa€MOCTb, CMEPTHOCTb, COOTHOIILICHHE T0JIOB,
IPOCTPAHCTBEHHOE PACTIPEICIICHHE U JIp.) TMOMYJAIHUH PA3IAYHBIX COCTOSIHHM
Buja (puc. 3).

OO6pazoBaHue CHeNUATIU3UPOBAHHBIX TOMYJAIMN, KaK YKa3bIBaJOCh BBHIIIIE,
HanOoJiee XapaKTepHO J/JIsi pacCMaTPpUBAEMbIX BHJIOB TEPMHUTOB. B u3BecTHOM
CMBICJIE CIENHaIN3allMi B 3HAYUTENILHOW Mepe O0O0ECIeYnMBalOT B3aUMOCBSI3h
pabOThl OTJAEABHBIX MOMYJAINN, YTO OTBEYAET KU3HEHHBIM TPEOOBAHUSIM BHUA B
neiaom. CamMo co0oil pazymeeTcs, 4TO BCE O XapaKTEpU30BaHHBIC BBIIIE YPOBHU B
UTOTE CIOCOOCTBYIOT (DYHKIIMOHUPOBAHUIO W PACCEIICHUIO TMOMYJAINN BHUIOB
TYPKECTAaHCKOT'O U 3aKaCITUHUCKOTO TEPMUTOB B MMPOCTPAHCTBE.

Y TtepmutroB poma A. turkestanicus u A. ahngerianus omnpeneneHo
pacllupeHre apeaja pacHpoCTPaHEHHUsSl TMOJl JIMCTBUEM HKOJOTHUYECKUX U
9eoBeuecknX (PakTopoB B ypOAHM3WPOBAHHBIX W MPHUPOAHBIX CHUCTEMax. B
npupoaHbIX ycnoBusx B Camapkanjickod, byxapckoii, HaBowuiickoii o6mactsx
pacpocTpaHEeHHUE TEPMHUTOB CpelHee, a B ypOaHM3UPOBAHHBIX CHCTEMax
Annmwxkanckor, @Depranckoirr, Hamanranckoi, Xope3Mckoi objactel u
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Peciy6mmku KapakanmakcTtan TEpMHUTBI pacIpOCTPaHEHBI CHJIBHO W MPUYHHSIOT
0O0JIBIIION BpeE/I.

Puc. 3. Cxema cTpyKTYpbI NOMYJIAIIAN TePMUTOB poaa Anacanthotermes:
A — xpoutareie; b — 6eckpbubie; B — muunaky; I — auMda.

B uccnenoBaHusAx mo pacHpOCTPaHEHUIO TEPMHUTOB Ha ypOaHU3UPOBAHHBIX
TEPPUTOPHUAX, B HACEJIECHHBIX ITYHKTAaX JOCTATOK TEIUIA W IUIIM I TEPMHUTOB,
HaJU4Me CUCTEM OTOIUICHHS B 3UMHEE BpEMs IPUBOAAT K TOMY, YTO TEPMHTHI
OyAyT akTHUBHBI B T€UEHHUE T0Jla, aKTMBHOE [BIKEHHUE TEPMHUTOB KPYTJIBI TOJ
MO>KHO HaOJIIOAaTh HA CTEHAX U B BEPTUKAIBHBIX JI€PEBSIHHBIX CTPOCHUX (pHC. 4).
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Puc. 4. Cxema murpanuu nomyJsinuu paéounx Acanthotermesturkestanicus mo

AE€PEBAHHBIM KOHCTPYKIUAM KHJIOT0 A0MAa:
A - BCPTUKAJIBHELIC, b- TOPHU30HTAJIBHBIC.
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PaccmoTpenHbie B pa3HOe BpeMsl roja TEPMHUTHUKM TIOKA3bIBAIOT, YTO
NOMYJIALMS TEPMUTOB HE BCErAa OJAMHAKOBAa. MHOIOJIETHHE HCCIIEIOBAHUS
TepMUTOB poxa Anacanthotermes wum wuX THeE3q B  €CTECTBCHHBIX W
ypOaHU3UPOBAHHBIX JKOCHUCTEMAax Y30€KHCTaHAa [IOKa3bIBAIOT, YTO KU3Hb
HAaCEKOMBIX HEMOCPEICTBEHHO WM TIOCPEICTBEHHO CBSI3aHA C PAa3JIUYHBIMHU
KUBBIMU OpraHU3MaMH — OE€CII0O3BOHOUHBIMU U MTO3BOHOYHBIMU KMBOTHBIMHU.

Tak, mpu uccinemoBanuu 0ojee 45 rue3n tepmuroB A. turkestanicus u A.
ahngerianus, pacroJIo)KEHHBIX B apeayiax MOIYJISIIHA HACEKOMBIX, B OOJIBIIIMHCTBE
TEPMUTHUKOB  OBUIM  OTMEUYEHBbl  MOMYJSLMU  BHAOB  OECIO3BOHOYHBIX,
NPUHAJIEKAIMX K PA3JIUYHBIM TAKCOHOMHUYECKMM M SKOJIOTUYECKHM TPyNIam
(MOKpHIIBI, CKOJIOTICHAPHI, COJBITYTH, CKOPIMOHBI, TTAyKH, KJIEIIH, KOJIEeMOOJHI,
TapakaHbl, MyXy, MypaBbH, TOUMIBIIUKHA, YEPHOTEIKH, IIEIKYHbI, YEIIYECKPbLIbIE,
CEHOE/IbI).

B TepMuTHHKaX BBISABICHBI OOUTATEH, B TOW UM MHOM CTETICHH CBSI3AHHBIE C
X0351€BaMH THE3/1a UM MPOCTO MCHOJB3YIOIINE TEPMUTHUK B KauyeCTBE yI00HOTO
YKpBITUS U Kuibd. Cpean HUX HEMAJIO XUIMHUKOB. K HMM OTHOCSATCS MOKPHIIBI,
CKOJIOTICHJIPBI, COJIBITYTH, CKOPIHOHBI U MypaBbH. BriepBbie misa QayHbl Mupa
ompeneneH HOBBIM Buj Hemaron Caenorhabditis sp., mapasuTupyromux Ha
TEpPMUTAX. IDTOT BUJ HEMATOJ ONPEACIICH Ha TelI€ TEPMHUTOB B XOPE3MCKOM,
CamapkaHckoil 00acTsx, a Takke B bepyHUICKOM 1 DITUKKATMHCKOM paioHax.
B npupoaHbix U 1a00paTOPHBIX YCIOBUAX OMPENCIICHO, YTO HEMATOAbl MUTAOTCS
reMoIuM(aTUYECKON KUJIKOCTHIO TEPMUTOB, YTO MIPUBOJIUT K COKPAILCHUIO YKCIIa
TEPMUTOB.

Takxe B McclieJOBaHUM ObUIO OMPENIENICHO, YTO UMEIOTCs 28 nTull, 26 BUAOB
penTWiIMd W S5 MICKONUTAIONIUX, MHUTAIOIIMXCI TEPMUTAMU. bHOTHYECKUE
OTHOIIICHUS TEPMHUTOB pojia Anacanthotermes ¢ ipyruMu >KUBOTHBIMH SIRJISFOTCS BOOKHBIM
(hakTopoM TIPY HM3YYEHWH KW3HU HACEKOMbBIX, KOHTPOJMPOBAHHM KOJIMYECTBA TEPMHUTOB.
Taxum 00pazoMm, ecimi oiHa IPpyIa OMOTUYECKUX KOMIIOHEHTOB CUMOMOHTBI 1 KOMMEHCAITH,
TO ApYyrasi-NapazuThl U XUIHUKH.

B uerBepToii rinaBe «®@u3n0J10THA M OMOXUMMSI NUIIEBAPEHUSA TEPMUTOB
poaa Anacanthotermes Jacobson, 1904» npuBeneHbl OpUTHHAIBHBIC MATEPHAIIBI
1o (GuU3MOJOrMK W OMOXWUMHHM THINEBAapEeHUs TEPMHUTOB pona Anacanthotermes.
PaccmaTtpuBaemble TEpPMUTBI TUTAOTCS IPEBECUHOM.

JIlpeBecHHOM B OCHOBHOM IMUTAIOTCS B3POCIbIC JIMUUHKHA TEPMUTOB, pabodune
TEPMUTBl U MoJoAble HUMQbL. Paboumii TepMUT OIHOM ceMbu U3 25 ThICAY
TEPMHUTOB B T€YEHHWE OJHOTO Toja chemaer S50 Teica4 cM® 1emTIT036! pa3Horo
Bujaa. [lpy 3TOM BaXHYIO POJIb UTPAIOT CIAIOHHBIE W KHUIIEYHBbIE (DEPMEHTBHI.
DepMEHTHI, YYaCTBYIOIIME B MHUIICBAPEHUH PACCMATPUBAEMBIX HACEKOMBIX,
OTHOCSITCS UCKJIIOUUTENIbHO K THUJPOJMTHYECKOMY THITY, JaHHblE 00 HuX
AKTUBHOCTU TIPHUBEACHBI B TaOJ. 2, U3 KOTOPOW BUIHO, YTO aKTUBHOCTH (hepMeHTa
AK30IIEIITIONA3kl Y B3POCIBIX TEPMHUTOB B 1,5 paza Oosbliie, 4eM y MOJIOABIX, B 3
pasa akTUBHEE, 4YeM y HUM(Q, Y COJIaT aKTUBHOCTH (PEpMEHTa IK301IEIUT0Ia3bl HE
HaOsroxaercs (Tad. 2).
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Tao6auma 2

AKTHBHOCTH HEKOTOPBIX KApOOTrUApa3 B CJAIOHHBIX JKejle3aX TePMHUTOB

(M£m, n=5)
Kapbormapasias Kpynnsie | Meakue
AKTHUBHOCTD, Humwbl CoJanarbl
pabdouue pabouue
MK.MOJIL/MHH/T TKAHHU
DK30LeIIII0JIa3a 0,09+0,01 | 0,060,004 | 0,03+£0,01 | 0,01+0,05
Ammuiasa 9,15+0,5 6,30+0,03 | 4,32+0,07 | 3,71£0,06
Kapb6okcumernerntonasa 0 0 0 0
Ilemno6uasa 0 0 0 0
MaisTaza 1,16£0,02 | 1,07£0,02 | 1,00+0,02 | 1,06+0,02
Caxapaza 1,05+£0,03 | 0,95+ 0,08 | 1,00+0,06 | 1,05+£0,05
JlakTaza 2,10+0,03 2,2+0,16 1,7+£0,14 1,9+0,09

Takum >xe 00pa3oM 0OBSICHAETCS aKTUBHOCTh aMuUja3bl y pab0YnX TEPMUTOB.
BwmecTte ¢ Tem HU B 0JTHO KacTe HEe 0OHAPYKEHA aKTUBHOCThH KapOOKCHUIIEIIIIONIA3hI
u 1emwiobuasel. Hanmpumep, akTUBHOCTh MajibTas3bl, caxapasbl Y TEPMHUTOB BCEX
KacT OJIMHaKOBa. BriepBble onpeieneHa akTUBHOCTD JIAKTa3bl B CIIFOHHOU JKeJe3e y
pa3HbIX KacT poaa Anacanthotermes.

CrnenoBatesibHO, MOXKHO 3aKJIIOUUTh, YTO IS IEPEBApPUBAHUS OJIUTOMEPOB Y
TEPMUTOB HMMEETCS MCKIIOUUTENbHO dS(P(PEKTUBHAS CUCTEMa HK30IIEIUII0IA3.
CornacHo pe3yJibTaTaM HCCIICIOBaHUK Yy TepMHTOB poja Anacanthotermes
YPOBEHb YIJIEBOJOB B TEJ€ MEHSIETCS B 3aBUCUMOCTH OT BpeMeHM roja. Kpome
TOTO, Y Pa3HbIX KacT M BO3PACTOB TEPMHUTOB COJEpKAHUE YIJIEBOJOB B TEJE B
pa3UYHBIC CE30HBI U3MEHSIETCS C OJJMHAKOBOM TeHACHIIMEH (Tadm. 3).

Tabauna 3
Ce30HHBIE H3MEHEHUS COACPKAHUSA YIJICBOAOB B T€JI€ TCPMUTOB poaa
Anacanthotermes (M+m; n=5)

Kacra padouunx Ocennb 3uma Becna Jleto
Mnanmme 39.3£1.9 32.5+£0.9 47.6+0.9 33.2+1.5
Cpennue 58.0+£2.7 49.1+0.3 62.4+1.8 44.7+2.4
Crapmue 56.5+0.9 46.8+2.0 58.9+3.0 42.9+2.1
Connatsl 63.0+1.4 49.0+2.7 67.4+33.1 56.3+0.7
Kpsuiatsie 76.9+2.0 68.9+1.4 86.8+2.4

yFJ'IeBO)ILI SBJIAIOTCA BaXHBIMHM  OPraHM4YCCKHMMH COCIWHCHHAMH, KOTOPBIC

BBITOJIHAIOT KU3HEHHO BakKHbIe (YHKIMU B opranu3me. OHU CIIy’KaT NepBbIM
DHEPreTUYECKUM MCTOYHMKOM Ul PA3HBIX JKM3HEHHBIX IIPOLECCOB. Bricokas
JBUTaTeJIbHAsl AaKTUBHOCTb Y TEPMUTOB IIPOSBIIICTCS BECHOM M OCEHbBIO, KOIZIa Y HUX
MOBBIIIAETCS. YPOBEHb YIJIEBOJIOB B OpPraHM3ME, W HA0OOpOT, KOr/a COAEp)KaHHe
YIJIEBOJIOB UAET HA YObLIb, IBUTATENIbHASL AKTUBHOCTD Y HUX 3aMEJISETCS.
CrnenoBaTtenbHO, MOXKHO 3aKJIIOYUTh, YTO OJHUM M3 TIJIABHBIX (DAKTOpOB,
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O6CCH€‘-II/IBEIIOHII/IX MCXaHHUYCCKYHO AKTUBHOCTb TCPMHUTOB, SABJIIAIOTCA YIJICBOJbI,
KOTOPBIC JICTKO BKIIOYAKOTCA B MeTa00INIECKHI OUKII B Ka4eCTBE€ HCTOYHHKA
OHCPI'HUM.

B nsToii rmaBe paccmarpuBaetrcsi «Pojib CHMOMOHTOB B MeTa0oJiM3Me
TepmuToB poxa Anacanthotermes Jacobson, 1904». B xurieyHuke TEpMHUTOB
pomza  Anacanthotermes  oOWTalOT  MHOTOYMCICHHBIE  MHKPOOPTraHH3MBbI-
KTYTUKOHOCIIEI, 6aKT€pI/II/I n FpI/I6LI. B HUCCIICAOBAHUAX U3 W3JIF00JIEHHON TTUIINA
TepMuTOB pona Anacanthotermes m3 crebieir moacoanyxa (Heliantus annuus L.)
BbIJIeTIEHBI 18 BUI0B rpuOOB.

N3 wwmx Alternaria altrnata, Cladosporium, Helminthosporium sp.,
Stachybotrys lobulata, Stemphilium botryosum cnocoOCTByIOT TEpBHYHOMY
Pa3JIOKEHUIO, a TAK)KE NIEPEBAPUBAHUIO MUY TEPMUTOB. ['puObI Oorathl OenKamu,
YIJeBOoJaMu U BUTAMHUHAMU U CHUTAKOTCA HOHOHHHTGHBHOﬁ HHH_Ieﬁ AJIs1 TCPMHUTOB.
BMmecTte ¢ TeM B KHIICUHHKE M IKCKpEMEHTax TePMHTOB poja Anacanthotermes
OIIPCACIICHBI 12 BHUJIOB CUMOMOHTHBIX AKTYTHUKOBBIX, OTHOCAIINUXCA K ceMelcTBaM
Trichomonadidae, Pyrsonymphidae, Oxymonadidae, Trichonymphidae,
Spirotrichonymphidae, Holomastigotidae (ta6u. 4).

Tab6auna 4
CocTaB CMMOMOTHYECKHX )KI'YTHKOHOCIIEB TEPMHUTOB poaa Anacanthotermes
(CeBepo-3anannbiii Y30exkucran, 2003-2015 rr.)

Ne CeMeiicTBO M BHUJ A. turkestanicus | A. ahngerianus
Trichomonadidae:
1. | Monocercomonas sp + +
2. | Pseudodevescovina sp. + +
3. | Trichomonas trypanoides + +
4. | Trichomonas sp. — +
Pyrsonymphidae:
5. | Dinenympha gracilis + —
Oxymonadidae:
6. | Oxymonas sp. + +
Trichonymphidae:
7. | Trichonympha turkestanica + +
Spirotrichonymphidae:
8. | Spirotrichonympha flagellata + +
9. | Spirotrichonympha sp. + +
10. | Microspirotrichonympha sp. + +
Holomastigotidae:
11. | Holomastigotoides elongatum + +
12. | H. magnum + +
13. | Holomastigotes sp. + +
Bcero 12 12
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COBOKYITHOCTh  @Ha’pOOHBIX MPOCTEHIMX W OakTepuid oOecreYnBacT
pasniokeHre OOJbIIeH YacTH LEJUTI0NI03bl, KOTOpasi BCACHIBAECTCA B 3aJHEH KHUIIKE
TepMuTOoB. be3 yuacTus yKa3aHHBIX OpPraHU3MOB TEPMUTHI IE€pPEBApPUBATH
npeBecuHy He MoryT. JKu3Hb mpocTedmmx W OakTepuid TECHO CBs3aHA C UX
opranu3MoM. Kak u Bce JKMBBIE OpPTraHU3Mbl, TEPMHUTBI YU4aCTBYIOT B KPYTOBOPOTE
BEIIECTB, yNOTPeOIIsst U nepepadaThiBasi MUILY B SHEPIeTHUECKUI U TUIACTUYECKUM
MaTepuall, HEOOXOJUMBIM JUIsi HYXJ OpraHu3Ma, a TaKXe BbIJIEHIs B
OKPYXKAIOIIYIO CPeAy MPOTYKTHI METAa00IM3Ma U SHEPTHUIO.

Opnako Omaromapsi CIIOCOOHOCTH TEepeBapWBaTh MHINY, T.C. IEJUTIOJIO3Y,
ycBaMBaTh  aTMOC(EpHBIA  a30T, OrpoMHON  OMOMacce H  BBICOKOH
KUZHEACATEITBHOCTH YYaCTUE TEPMUTOB B METa00IU3ME, €CTECTBEHHO, TPUHUMAET
riodanbHble  pa3Mepbl. OCHOBHBIMH T'a3000pa3HbIMM  IPOAYKTAMU TEPMHUTOB
SIBJISIFOTCS YTJICKUCIIBINA Ta3 U METaH.

B miecroii rnmaBe paccmaTpuBaeTcsi «3HAaYeHHWEe MHUKPOOPraHU3MOB MPH
KOHTPOJIe YHCJIEHHOCTH momyJsuuii tepmuroB Anacanthotermes Jacobson,
1904». IlpencraBiieHbl OpUTMHAIBHBIE MaTEpHAIBI O POJIU MHUKPOOPTaHHU3MOB B
PEryJsiiuyd YUCJICHHOCTU TMOMYJAIMA TYPKECTAaHCKMX U OOJIBIINX 3aKACITUHUCKHUX
TEPMUTOB B Y30ekucrane. B paznuunbix cyOcTpaTax, CBS3aHHBIX C TEPMUTaAMU
pona Anacanthotermes, BeiiencHbl 24 BU1a MUKPOMHUIICTOB.

B psine ciydaeB 3apeructpupoBaHa CMeElIaHHAs UHQEKIHs, KOT/Ia U3 OJHOMN
0COOM BBIZICIIAIOTCS JBa WM OoJiee DHTOMOITATOTCHOB, Hampumep, Beauveria
tenella mw Mucor sp.; B. tenella u Bumer Penicillium; B. tenella u Alternaria
alternata. KynbrypaabHO-MOp(]OIOTHYECKHE NPH3HAKK BBIICICHHBIX TPHOHBIX
IITAaMMOB W3 TEPMHTOB poja Anacanthotermes oTpaxeHsl B psjie HaIIUX padoOT
(A6aynnaes, 2002; Abdullaev et al., 2002; Xyrunucos u ap., 2009; XampaeB u
ap., 2009; Khamraev et al., 2007, 2008).

W3 pasHbIX THE3l TEPMHUTOB OBLIO BBISBICHO, YTO Haubojee dYacTo
BBIIEIAIOTCS npeactaButenu u3 pogo Aspergillus, Beauveria u Penicillium.
OTMmedeHbl Cclydad BBIICICHHMS MHKPOMHIICT u3 pomoB Fusarium, Alternaria,
Cladosporium (ta6m. 5).

Tadanuna S
YacToTa BCcTpeyaeMoCTH rpudoB, NOPAKAIOIIMX TEPMUTOB pPoJa
Anacanthotermes B ecTeCTBEHHBIX YCJIOBHIX

Ne ITokoyieHHEe SJHTOMONIATOT €HHbIX BblesieHHbIi JHTOMONIATOIEH,
rpuOKoB %
1. | Alternaria Nees ex Wallr. 0-4,8
2. | Stemphylium Wallr. 0-2,0
3. | Aspergillus Mich. 0.9-11,5
4. | Beauveria Vuill, 0,5-24,0
5. | Cladosporium LKk et Fr. 0-4,3
6. | Fusarium Lk et Fr. 0,3-0,7
7. | Mucor Mich. 85,9-87,3
8. | Penicillium Lk et Fr. 0,9-5,9
9. | Scopulariopsis Bain. 0-2,0
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Kak BumHO 13 pe3ynbTaToB uccienoBanus, rpuook Mucor Mich. Bctpeuaercs
yaiie (85.9-87.3%) y ecTeCTBEHHO 3apa’kKeHHbIX TEPMHUTOB, HO MPU UCKYCTBEHHOM
3apaxxeHun TepMmuToB TrprOkom Mucor Mich. OO6nap ykeHO, 4TO TpUOOK He
BBI3BIBACT OOJIE3Hb W HE TPUBOJUT K BRIMUpaHHUIO. Takum o0pa3oM, JaHHBIN BUJ
IPUOKOB OTHOCHTCS K 3HTOMO(DHMIBLHOW SKOJIOTHYECKOH TPYIIe W pPa3BUBACTCS
TOJILKO Ha MEPTBBIX HACEKOMBIX.

[Tpr MCKYCCTBEHHOM 3apakKeHHHM TepMHUTOB mTamMbl B. tenella BeibiBanmm
HanOosbryo (100%) ruGens HaCEKOMBIX B JaOOPATOPHBIX YCIOBHSIX (TA0I. 6).

Taoauua 6

Biusinue 10361 OMonpenapara Ha ;KU3HECINOCOOHOCTH TEPMHUTOB

Ne| Tlpena- Koa-Bo Koa-Bo I'mbean Koa-Bo
par TEPMHUTOB B | HHOKYJIOMA, | TEPMUTOB TEPMUTOB, U3

BapHaHTe, M , % KOTOPBIX
IIT. pen30JMpoOBaH
natoreH, %

1. | B.tenella 30 100.0 100.0 93.3

2. | B.tenella 30 50.0 100.0 96.7

3. | B.tenella 30 25.0 100.0 86.7

4. | B.tenella 30 10.0 100.0 86.7

5. | B.tenella 30 5.0 100.0 83.3

6. | B.tenella 30 2.5 100.0 90.0

7. | KouTpomns 30 0.0 6.7 0.0

I[Ipy  w3yueHun  creneHu  SAOBUTOCTH  20-THEBHOM  MATOT€HHOMU
KYJbTYPaJIbHOMN KUIAKOCTH M0 OTHOUIEHUIO K TEPMHUTAM ONPEAEIIEHO, YTO TOKCHHBI
U Jipyrue OHMOJOTMYECKH AaKTUBHBIE BEIIECTBA MPUBOASAT K THMOEIM TEPMHUTOB.
BrisiBneno, uto 20-gHEBHBIE KYyJIBTYpPaJbHBIE KUJIKOCTH BCEX IIECTH BAapUAHTOB
IITAMMOB SIBJIIFOTCSI BBICOKOTOKCUYHBIMU (Ta0J1. 7).

Tabumua 7
BausiHue KyJbTypPaJbHOM KUIKOCTH JHTOMONATOI€HA
HA ’KU3HECIIOCOOHOCTh TEPMHUTOB

KoJu-Bo I'mbenb TepMuTOB

Ne| BapuaHT | TepMHUTOB B no aHaM ydera (M+m; n=5), %

onbITa BapHAaHTe, 1 3 5 2 10

IK3.

1. | A. flavus 100 8+1,2 | 54+6,9 | 68+5,4 | 78+7,8 | 82+7,3
2. | A. oryzae 100 16+£3,3 | 61£5,6 | 80+3,5 | 86+4,3 | 91+4,3
3. | B. bassiana 100 9+£2.9 | 65+6,7 | 76£5,0 | 92+1,2 | 95+1,6
4. | B. tenella 100 13+£3,4 | 73£2,5 | 89+3,3 | 98+1,9 100
5. | Fusarium sp. 100 14+2.4 | 46+5,8 | 65+£6,7 | 74+8.4 | 84+6,8
6. | S.brevicaulis 100 8+3,7 | 54+7,3 | 68+6,8 | 78+6,6 | 96+2.,9
7. | KonTpomns 100 0,0 0,0 0,0 21,2 | 71,3




Haunnast ¢ 3-ro gHs OMNBITOB HAOMIONA’IOCh 3apakKeHHUE HAcEeKOMbIX. B
BapuaHTe co mrTamMmmoM Beauveria tenella yepes 3 nHs 3apakenue U rudelb
TepMuTOB coctaBuiio 73.0%, uepe3 10 queit moru6io 100% TepMuTOB.

Touno Taxke B TedyeHue 10-To THS B DHTOMOIIATOTEHHBIX KYJIbTYPaJIbHBIX
KHUIKOCTAX InTamMMoB  Scopulariopsis brevicaulis, Beauveria bassiana wu
Aspergillus oryzae xoau4ecTBO BBIMEPIIHX COCTaBHIIO cOOTBEeTCTBeHHO 96.0, 95.0
1 91.0%, a nis Fusarium sp. 84.0%, A. flavus 82.0%. B koHTpoJibHOM BapHaHTE B
(U3NOIOTUYECKOM COCTOSIHUM TEPMUTHI MOTUONM Yepe3 7 HEH, U 3TO COCTaBUIIO
7.0%. Takum 006pa3om, B OIBITaX, MPOBEACHHBIX B 6 BapuaHTaX, OMPEICICHO, UYTO
SHTOMOMATOTreHbI MPUBOAAT K Tubenu ot 82.0 1o 100% TepMuTOB.

[lpemapar, mnony4eHHbldi Ha ocHoBe Beauveria tenella, oGmamaer
BUPYJEHTHOCTBIO M0 OTHOIIEHUIO K TEPMHUTAM M BBI3BIBAET UX IMOJIHYIO THOETHh B
n03ax Bele 2.5 mr. B pe3ynprare MUPOKOro NPUMEHEHHS] IPUMAHKH HA OCHOBE
B. tenella mpotue TepmuToB Anacanthotermes s¢dekTHBHOCTh MaTOreHHOM
npUMaHKU B uctopuueckoM namsatTHuke Nuan-Kanwe cocrasmna 90-93% (tabdm. 8).

Tadanna 8
IIpousBoacTBeHHbIE HCIIBITAHNS MPUMAaHOK U3 mTamMMoB Beauveriatenella
npoTUB TepMuTOB poaa Anacanthotermes (201-2013 rr., Xope3m. 06.1.)

o .
E § Hara Cpoxku E =
Ne O0beKT £ % | Ipenapar P =
= 2 NCIBITAHUS nabaionenuss | & 9
S '8 S =
= Q)
K
1, | OMIMIERE 15 20.06. - 25.06.11 | 20.06. - 25.09.11 | 93,5
Nuan-Kana [Tpumanka
g, |HoMa rpanai| c0 20.06. — 25.06.12 | 20.06. — 25.09.12 | 90,0
r. XUBBI IITAMMOM
Jloma rpaxxaan B. tenella
3. |lllaBaTckoro 10 BJI-85 20.06. — 25.06.13 | 20.06. —-25.09.13 | 90,0
paiioHa
4. |Nuan-Kana 15 | Kontpons | 20.06. —25.06.11 | 20.06. - 25.09.11 | 0,0
5, [HOMATPDKIAN | g | oy | 20.06-25.06.12 | 20.06.— 25.09.12 | 0,0
r. XUBBI
Jloma rpaxnan
6. |lllaBaTrckoro 10 | Koutpoms | 20.06. —25.06.13 | 20.06. —25.09.13 | 0,0
paitoHa

HpI/I 3TOM 06paBOBaHI/Ie IIMHAHBIX CJIOCB B 3JdHMAX MW ITOBPCIKIACHHUC
ACPCBAHBIX MATCPalIOB OCTAHOBHUJIIOCH. Ha6m0zerI/Ie HOFI/I6H_II/IX TCPMHUTOB B
J'Ia60paT0pHBIX YCIOBHAX BO BJIAXKHBIX KaMCpaxX IMOKa3aJlo BbIpAaCTaHHUC MHULCIINA
rpubka Beauveria tenella BD-85 (puc. 5)
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Puc. 5. [lorudmme TepMUTHI O] AelicTBHEM NIPUMAHKH

W3yuenue maroreHHocTH KynsTyp Tpymmel Bacillus thuringiensis s
TEPMUTOB TMOKa3zajgo, uro w3 152 kymetyp Bacillus thuringiensis Beicoko
MAaTOTeHHBIMU Il TEPMUTOB OblIM 16 mTammoB, BbI3BaBmUX 100% rubens
ocoOeit pabdoueit kacTel A. turkestanicus, u mpuMaHka B BHJI€ CyCIIEH3UU C TUTPOM
45" criop u kpucramioB. BeejeHHble B MPUMaHKY CyCIeH3HH KyasTyp Bacillus
thuringiensis mrammoB JIMJI u JIME-22 BbI3BIBatOT THOENb OIBITHBIX OCOOCH
TepMHUTOB cooTBeTcTBEeHHO Ha 100 1 96.1% (Tabmn. 9).

Tadauma 9
¢ dexTBHOCTD AeiicTBHs mpuMaHok ¢ Bacillus thuringiensis na repmuron
Bapuant Cpennee, % AP pekTUBHOCTD, %0
onbiTa noruGmmx KHBBIX Ha 4-ii 1eHb Bcero
TEPMHTOB TEPMHTOB
1. 100 0 100 100
2. 96,7+1,1 3,3+0,8 96,1+1,3 100
3. 100 0 100 100
4, 80,5+1,5 19,5+1,1 81,0+0,9 100
5. 100 0 100 100
6. 96,7 3,3 96,0 100
7. 76,7 23,3 74,1 100
Koutposb 7,0 93,0 — —

Kpucrannoobpasyromne 3HTOMOIAaTOreHHbie Oaktepuu rpynmnsl  Bacillus

thuringiensis mpoSIBIAIOT AaHTUTEPMHTHYIO aAKTHBHOCTh B OTHOIICHHH A.
turkestanicus. Takum oOpa3om, u3 ctebineii moaconnyxa (Helianthus annuus) nHa
ocHoBe mrtammoB Beauveria tenella (Del) Siem BD-85, Bacillus thuringiensis,
00JIAIAONIMX CIIOCOOHOCTBIO YMEHBIIATh KOJMYECTBO TEPMHUTOB, BIIEPBbIC
CO3/IaHbI TATOr'€HHBIC TPUMAHKH ITPOTUB TEPMHUTOB.

Takum oOpa3zoM, pa3pabOTaHHbIE HAMU TPUMAHKUA TPOSIBISIOT BBICOKYIO
s¢dexkTuBHOCTL, MpoTUB TepmuToB A. turkestanicus u A. ahngerianus u B
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IMPOU3BOACTBCHHBIX YCJIIOBHAX. 910 Aac€T HaM OCHOBAHHMC PCKOMCHIAOBATH
Inpemaapar B MAacIITa0OHOM HCIIOJb30BaHMH B KOMIUIEKCE CHCTEMBI 60pb6I>I C
TCpPMHUTAaMU B V30ekncrane.

FOBOpH O ICPCIICKTUBHOCTHU HAHHOI'O 6HOHpenapaTa, CIcayCcT OTMCTUTDL, YTO
TEXHOJOTHYECKUM PCXKHUM IIPOCT, HC Tpe6yeT SHAYUTCIBbHBIX MATCPHUAJIBHBIX
pPECypCoOB, IO CPAaBHCHHUIO C CYHICCTBYIOIIMMHU TCXHOJIOTHYCCKUMU HpHéMaMI/I
IMPUTOTOBJICHUA AHTUTCPMHUTHLBIX ITIPUMAHOK.

BbIBO/1bI

Ha ocHOBe NpoBEeAEHHBIX HCCIEIOBAHUNA MO JOKTOPCKOW OUCCEPTALMHM Ha
Temy «llomynsimoHHas SKOJOTHUS TEPMHUTOB M WX 3HAYCHUE B €CTCCTBEHHBIX U
ypOaHU3UPOBAHHBIX IKOCUCTEMAX) MPEICTABIICHBI CJICTYIOIINE BBIBOIBI:

1. OTmMedyeHO, 4TO Ha €CTECTBEHHBIX M YpOAHU3HPOBAHHBIX TEPPUTOPUIX
VY30ekucrana pacrpoctpaneHo 2 Buaa tepmuToB — A. turkestanicus Jacobson,
1904 u A. ahngerianus Jacobson, 1904, poxa Anacanthotermes.

2. OmnpeneneHa MOMYJIAIMOHHAS JKOJIOTHS U CTPYKTypa TEPMHUTOB pojia
Anacanthotermes B  ypOaHM3UpPOBAaHHBIX W  MPHUPOJIHBIX  IKOCHUCTEMaX.
KuzHeneqarenbHOCTh TEPMHUTOB B TaKWX JKOCUCTEMAaX HEMOCPEACTBEHHO U
KOCBEHHO CBSI3aHa C pa3HbIMU OECITO3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMH.

3. OrmpezaeneHbl OCHOBHBIE TPUYUHBI PACHPOCTPaHEHUS TEPMUTOB U
MOBPEXKJICHNUS UMU B ypOaHM3UPOBAHHBIX dKocHUcTeMax. Pacmimpenue apeasnos
pacnpoctpanenus A. turkestanicus u A. ahngerianus oObsicHsAETCS BO3ICHCTBHEM
AKOJIOTMYECKUX U aHTPOTIOTEHHBIX (haKTOPOB.

4. Onpenenena a0ctaTouHo 3Q(HEKTUBHAA CHUCTEMA 3K30- U 3HIOLEIUTIONA3BI
B Ipollecce IepeBapUBaHUsl OJUIOMEpPOB TepMuUTaMH. (OXapaKkTepU30BaAHbI
MIPUYHHBI TTOBPEXKACHUN JIPEBECUHBI TEPMHUTAMH, CBS3aHHBIC C KapOOTHIpa3HOM
AKTUBHOCTBIO CIIFOHHBIX M KUIIEYHBIX JKEJIe3 U CHMOMOHTHBIX (DEpMEHTOB.

5. BbIsBIE€HO, YTO B COCTaBE CIIOHHBIX KE€JI€3 BCEX KacT TEPMHTOB
KapOOKCHUIIEIUIIoNIa3a ¥ Ie/UIo0ra3a He TMPOSBISIOT AaKTUBHOCTh. Brepsbie
OTMEUYEHAa aKTHUBHOCTh (PEpPMEHTa JaKTa3bl B CIIOHHBIX JKeJie3 TEPMHUTOB pPOja
Anacanthotermes.

6. Omnpenenensl 12 BUAOB CHUMOMOHTHBIX JKTYTHKOBBIX MPOCTEHINIHNX,
y4aCTBYIOIIMX B MMEPEBapUBAaHUM IMUIIK B KUIIEYHHKE TepMuToB A. turkestanicus,
A. ahngerianus. CumOWOTHYECKasi CBSI3b JKT'YTHKOBBIX C TEPMHUTaMH pPOa
Anacantothermes nokaspiBaeT HaaUuWe DBOJIOLMOHHO OOECIEUEHHBIX TECHBIX
TpOPUYECKUX U META0OJINUECKUX OTHOILICHUN MEXITy HUMHU.

7. B mouBax TEpMHUTHHUKOB, X KaMepax M MUIIAaX BBIIEICHBI 24 BUIa TpUOOB,
ompeneneHo 3HaueHue BUaOB poaoB Alternaria, Cladosporium, Stemphylium,
Stachybotry, Helminthosporium B ygactum mporiecca nuieBapeHusi TEPMHUTOB.

8. BmepBble B MHpPOBOl (ayHe BBISIBIEH HOBBIA BHJ HEMaTOJIbI
Caenorhabditis sp. B tepmurax. OmnpeaencHo, YTO B TEPMUTHHKAX OOJIbIIE
BCTpEYAlOTCsA poabl TpezacraButeneii MukpomuiietoB Aspergillus, Beauveria,
Penicillium, Fusarium, Alternaria, Cladosporium. KymnbTypajibHble KHUAKOCTH
Aspergillus flavus, Aspergillus orysae, Beauveria bassiana, Beauveria tenella,
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Scopulariopsis brevicaidis, Fusarium sp. nposiBISIOT MaTOTeHHOCTD JIJIST TEPMHTOB
ot 82 no 100%.

9. JlokazaHa  aHTUTEPMHTHAs AaKTHBHOCTh  KPHCTaNIOOOPA3yIOMINX
SHTOMOINATOreHHBIX OakTepuii rpymmbel Bacillus thuringiensis mo oTHoOIIEHHIO K
A. turkestanicus. Ycranosieno, uto mrammbl Bacillus thuringiensis JIMI u JIME-
22 00magaroT caMoi BBICOKOH TOKCHYHOCTBIO MPOTHB M3y4aeMbIX TEPMHUTOB.

10. BnepBsie pa3paboTraHo 3()pPeKTHBHOE MPOTHBOTEPMHUTHOE YCTPOUCTBO-
IprMaHKa Ha ocHoBe cTeOns moxaconnyxa (Helianthus annuus) w mrTammos
Beauveria tenella (Del) Siem BD-85, Bacillus thuringiensis co3gansl maToreHHbIC
MPUMAHKH C MPUMAHUBAIONUMHU U KOHTPOJUPYIONUMHU YHCICHHOCTHIO TEPMHUTOB
CBOMCTBAMU.

11. Ha ocnoBe rpmboB Beauveria tenella (Del) Siem BD-85 paspaboran
METO/] MOJYYEHHUs CYXOW ChIIlydeil OMOJOTMYECKONM MaccChl, BXOJSALIEH B COCTaB
NaTOreHHOW MPUMaHKH, KOTOpasi BHEAPEHa B MPAKTUKY OOPHOE ¢ TEpMUTaAMHU.
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INTRODUCTION (abstract of the doctoral dissertation)

The urgency and relevance of the theme of the dissertation. The damage
caused by termites around the world is growing year after year. The countries of
Western Africa spend about 10% of the finance assigned for the repair of
constructions on buildings damaged by termites. In the USA alone the restoration
of buildings after termites costs $1.5 billion annually, while the annual figure
around the world is $20 billion®.

Termites destroy all wooden elements in various constructions, such as
architectural and cultural monuments, strategically important constructions,
hydraulic structures and residential and administrative buildings. One termite
family consisting of 25 thousand individuals and occupying a space of 100 cm®
consumes an average of 50,000 cm® of different types of cellulose. At the same
time, they have a huge impact on the global carbon cycle, increasing the
concentration of carbon dioxide and methane in the atmosphere. The ability to
digest cellulose, which results in the emission of CO, is the outcome of combining
termites’ digestive secretions and the simbionts’ enzymes and, the consequential
biochemical processes.

Termites’ hidden life and strong resistance to environmental factors, as well
as the functional specialization of their castes and their ability to restore
populations within short periods, complicate the control. Thus, to develop up to
date biological control methods and to research into termites’ population ecology
and their relations with vertebrate and invertebrate animals and microorganisms
are the most important steps to be taken.

It should be noted that the available scientific knowledge is not sufficient to
protect residential and other constructions from termites. A better understanding of
the reasons why termites moved from their natural environment and distributed in
urban ecosystems would significantly improve the protection of susceptive
infrastructure. Thus, among today’s most urgent tasks are to determine the current
distribution of the termite population, to study the physiological and biochemical
processes associated with the digestive secretions and the activity of the simbionts’
enzymes, to identify new nematode species parasitizing termites and to improve
control methods through the development of new poisonous baits based on
pathogenic fungi and microorganisms.

The research of this dissertdtion in a certain degree serves to the solution of
tasks stipulated in the decree Ne PD-1940 of March 20 2013 «On the program of
tourism development in Khorezm region for 2013-2015» of the President of the
Republic of Uzbekistan and the decree No 27 2 February 2012 «On the acceleration
of works aimed to control the termite population in the Republic of Uzbekistan and
to prevent the harm they cause» of the Cabinet of Ministers of the Republic of
Uzbekistan, and also in other legal documents adopted in this area.

Relevance of the research to the priority areas of science and technology
development of the republic. The these was completed in conformity with the

Uhttp:// www. ars. usda.gov/is/pr/2010/100217.htm.
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priorities in the development of science and technologies in Uzbekistan — V.
«Agriculture, biotechnology, ecology and environmental protectiony.

Review of international researches on the topic of the dissertation. The
scientific research works directed to carry out termites’ taxonomy, bioecology,
distribution and the damage they cause, the change in their population around the
world, the role of microorganisms in their control and the symbiotic relations of
flagellates inhabiting termites’ intestine, as well as termites’ distribution and
damage using geographical information systems take place in leading scientific
centres and higher edicational establishments of the world, including, Zoologisches
Institut, University of Goéttingen (Germany), Division of Invertebrate Zoology,
American Museum of Natural History (USA), University of Florida (USA),
Kangwon National University (South Korea), USDA, ARS, Formosan
Subterranean Termite Research Unit (USA), Instituto Nacional de Pesquisas da
Amazonia (Brazil) and the Moscow State University (Russia).

As a result of the researches carried out in the world on the problem of the
taxonomy, ecology, physiology and distribution of termites of the genus Isoptera
and their control, a number of scientific results were obtained, including: identified
termites’ food range and the importance of the termitarium chambers in termites’
life (Zoologisches Institut, University of Gottingen, Germany); corrected the
global termites’ taxonomy (Division of Invertebrate Zoology, American Museum
of Natural History, USA); proved the importance of the geographical information
system in the analysis of termites’ distribution and the damage they inflict on
natural and urban areas (University of Florida, USA); researchers identified the
stages in the developments of the castes of termites Coptotermes formosanus and
their progeny (USDA, ARS, FSTRU, USA); defined termites role for tropical
forests (Instituto Nacional de Pesquisas da Amazonia, Brazil); developed methods
of termites’ control with the use of baits based on hexaflumuron and
chlorfluazuron (University of Florida, USA); proved the pathogenicity of fungus
Beauveria bassianatowards termites (USDA, ARS, FSTRU, USA); established the
biology, ecology and structure of the termitarium and the role of termites’
metabolism in the environment (Moscow State University, Russia).

Researches are being carried out in several prior directions in the world on the
control termites and minimize the damage on the global scale: introduction of
molecular and genetic methods with the purpose of differentiation of termite
species; use of brand new, highly efficacious and ecofriendly antitermite agents
and development of the scheme of their utilization; target use of termites’ positive
aspects; improvement of the biological methods of decreasing termites’ population
through studying of biotopes’ components; and, development of a GIS-based
programme to control termites’ distribution and damage.

The degree of study of the problem. The problem of termites was studied by
a number of researchers around the world, such as J.Korb, M.S.Wright,
W.L.A.Osbrink, Rudolf H.Scheffrahn, Ch.Martius, A.K.Raina, A.R.Lax, Nan-Yao
Su, K.Krishna, Michael S.Engel, P.Ligunbuhl, F.Wacneske, D.Bignell, Harttwing
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H.Hochmair®, and in CIS countries are D.P.Zhuzhikov, Ye.Kh.Zolotarev,
M.S.Gilyarov, A.N.Luppova, K.Kakaliyev, E.A.Orlova, Ye.l.Scherbina,
A.N.Sukhinin, A.Sh.Khamrayev, N.V.Belyayeva® and others.

Information on the termites in Uzbekistan is provided in the works by
G.l.Marechek, where he recommended that poisonous agents, such as DDT and
hexachloran, which are highly toxic to human and warm-blooded animals, should
be used to control termite populations (G.l.Marechek, A.G.Davletshina,
R.A.Alimjanov). That research aimed mainly to test chemical agents that could be
used to control termite populations in their natural habitats and the insects’
distribution in different geographical zones. These materials are fragmentary and
do not meet today’s requirements of population control in Uzbekistan’s
ecosystems. This encouraged researchers from the Institute of the Gene Pool of
Plants and Animals under the Academy of Sciences of the Republic of Uzbekistan,
the national centre for the control of termites and the Mamun Academy in
Khorezm to carry out further scientific research into termites.

Connection of the theme of dissertation with the scientific-research works
of the higher educational institution, where the dissertation is conducted: The
dissertation research work has been carried out within the framework on the
project A-11-294 «The population structure and the functioning of various castes
of termite Anacanthotermes turkestanicus Jacobson, 1904 in the historical
monuments (on example of the museum Ichan-Kala, Khiva)» (2006-2008) and the
scientific-research work plan of Urgench State University; on the project A-5-115
«The monitoring of the condition of historical monuments in Khorezm and the
development of the methods of their protection from the impact of environmental
factors» (2006-2008); it was also accomplished within the frameworks of
international projects carried out by the Institute of Zoology: P-122 «Development
of management for the control of Turkestan termite, a major threat to cultural
heritage in Central Asia» (2003-2006).

The aims of the research is a comprehensive definition of population
ecology of termites of the genus Anacanthotermes in natural and urban ecosystems
of Uzbekistan and to develop of effective biological control methods of termite
population.

The tasks of the research:

to specify the morphology of the genus Anacanthotermes and the character of
the termites’ distribution in the natural and urbanised ecosystems of Uzbekistan;

to determine the population structure and the function of termites of the genus
Anacanthotermes;

% Korb J. Caste differentiation in lower termites.: Tobias Weil aus Garmisch-Partenkirchen, 2008. -77 p., Wright
M.S., Osbrink W.L.A.,Lax A.R. Potential of Entomopathogenic Fungi as Biological Control Agents against the
Formosan Subterranean Termite. ACS Symposium Series Agricultural Applications in Green, 2002. — P. 43., Kumar
Krishna, David A.Grimaldi, Valerie Krishna, and Michael S.Engel “Treatise on the Isoptera of the world” New
York, 2013. — 2704 pp.

® D.P. Zhuzikov. The termites of the USSR. Moscow: issued by the Moskow state university, 1979. — 225 ps. A.N.
Luppova. The Termites of Turkmenistan // A treatise by the Institute of Zoology and Parasitology under the
Academy of Sciences of Turkmenistan, 1958. M. S. Gilyarov. Population Ecology. Moscow: issued by the Moscow
state university. P. 1990-192.
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to reveal the main causes of the spread of termites in urban ecosystems of
Uzbekistan;

to determine the activity of the enzymes in the salivary and intestinal glands
of termites of the genus Anacanthotermes;

to compare the seasonal dynamics of the carbon contents in different castes
and age groups of termites from the genus Anacanthotermes;

to determine the species diversity of the components of termites’ biota
(microorganisms, protozoa, fungi, ecto- and endoparasites);

to prove experimentally the relations between the biota’s representatives and
their impact on the life of termites;

to develop biological methods of effective regulation of termite populations
and to put them into practice.

The object of the research is to study termites of the genus Anacanthotermes
— A. turkestanicus and A. ahngerianus and components of the biota associated with
termites.

The subject of the research is the structure of the populations and their
functioning within the termites’ habitats, as well as the relations between the
components of the biota in termitaria.

The methods of the research work. In the dissertation entomological,
parasitological, helminthological, mycological, biotechnological, physiological,
biochemical, morphological, biometric, phonological, statistical methods and as
well as methods of comparative analysis were used.

Scientific novelty of the research is as follows:

for the first time for the global termite fauna nematode species
Caenorhabditis sp. was discovered in termites;

the activity of the lactase enzyme in the salivary gland of termites of the
genus Anacanthotermes was established;

for the first time 24 species of fungi inhabiting the termite’s body, its food
and the termitarium’s chambers were identified and their species composition were
established;

the virulence of the strain of Beauveria tenella (Del) Siem BD-85, which use
in the fight against termites extracted from the moroccan locust was increased;

for the first time a pathogenic bait out of the sunflower stem and strain
Beauveria tenella (Del) Siem BD-85, Bacillus thuringiensis was created, which
can be used to control the termite population.

Practical results of the research are as follows:

developed and put into practice the scheme of arrangement of poisonous baits
in residential buildings, historical monuments and other constructions inhabited by
termites;

developed and put into practice suggestions for controlling termites and
minimizing the damage they cause;

pathogenic strains (Beauveria tenella BD-85, Bacillus thuringiensis LMD,
LME-22) were tested in residential buildings, historical monuments and other
constructions, after which they were recommended to the Republic Termite
Control Centre and put into production;
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developed a poisonous and pathogenic bait with the purpose of protection of
wooden elements of historical monuments and other constructions from termites,
which will not have any negative impact on the environment.

The reliability of the research results. The reliability of the research results
is confirmed by the correspondence of the parasitological, biotechnological and
microbiological approaches and methods used with the experiments performed on
the basis of theoretical data; the results of the statistical analysis of morphometric
date carried out with the use of programme Biostat 3.8; the establishment of
termites’ distribution area with the help of GPS, the inclusion of data on the
species A.ahngerianus and A. turkestanicus in the monograph Treatise on The
Isoptera of The World; and the patent for the pathogenic antitermite bait and, the
suggestions for putting it into production and practice.

Theoretical and practical significance of the research results. The
scientific importance of the research results is the establishment of the principles
groups of the insect and their distribution. This was accomplished by studying the
composition, morphology, taxonomy, population and ecology of termites from the
genus Anacanthotermes; as well as by the identification of the species diversity of
the biota components.

The practical importance of the research results lies in the comprehensive
defining of the termites’ distribution in urban ecosystem and the discovery and
validation of a successful broad spectrum pathogenic baits that effectively controls
termites with the minimal negative environmental consequences.

Implementation of the research results. Based on the research into the
ecology of termite populations and on the obtained scientific data on the natural
and urban ecosystems:

the State Chemical and plant protection Commission included the poisonous
anti-termite bait in the «List of Pesticides and Agricultural Chemicals Allowed to
be Used in the Agriculture of the Republic of Uzbekistany» (2013.25.02.2-2/1-28);

the Republic Termite Control Centre is applied the poisonous and pathogenic
anti-termite bait to the Ichan-Kala State Reserve-Museum, as well as residential
areas and open territories (Act Ne 02/90-542 of 15.04.2016 of the Ministry of
Agriculture and Water Resources). The rate of termite distribution and infection
with them fell by 90% and number of termites in the population dropped by 80%,
and there was a sharp reduction in the migration of winged termite castes;

based on the decree Ne 27 2 February 2012 «On the acceleration of works
aimed to control the termite population in the Republic of Uzbekistan and to
prevent the harm they cause» of the Cabinet of Ministers of the Republic of
Uzbekistan the «Suggestions for termite population control» were developed and
the invention was introduced into the agricultural industry (Act Ne 02/90-542 of
15.04.2016 of the Ministry of Agriculture and Water Resources). These
suggestions were issued by the Republic Centre for the Protection of Plants and
Agricultural Chemistry, which prevented the spread of termites in open territories
and decreased the rate of infection with termites in residential areas;

based on the decree Ne 27 2 February 2012 «On the acceleration of works
aimed to control the termite population in the Republic of Uzbekistan and to
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prevent the harm they cause» of the Cabinet of Ministers of the Republic of
Uzbekistan it published the textbook «Biodamages» in the direction of
undergraduate (co-author);

the research data on the distribution of species A.ahngerianus and
A. turkestanicus were included in «Treatise on the Isoptera of the World», which
was published by the US Museum of Natural History with the purpose of
improvement of the taxonomy of termites in the world’s fauna.

Approbation of the research results. Basic results of the research were
presented in the form of lectures and were tested at 23 international and national
scientific and practical conferences as «Biology — the science of the 21% century»
(Puschino, Russia, 2003, 2004, 2012); «The development of a deeper integration
of education, science and industry in agriculture» (Tashkent, 2003); «The termites
of Central Asia: biology, ecology and control» (Tashkent, 2005); «XV-Congress
Social Insects» (Washington, USA, 2006); «The 1,000™ anniversary of the Mamun
Academy in Khorezm» (Tashkent, 2006); «Botany, ecology, plants protection»
(Andijan, 2007); «The urgent problems of contemporary physiology and
biophysics» (Tashkent, 2010); «The important problems of studying and
conserving the fauna of Uzbekistan» (Tashkent, 2011); «International Conference
on European Science and Technology» (Wiesbaden, 2012); The Problems of
Rational Use and Protection of the Biological Resources of the Southern Part of
the Aral Sea Area’ (Nukus, 2012);The theoretical and practical issues of
conservation of the biodiversity in Uzbekistan’ (Tashkent, 2013); «Zoological
reading 2014» (Novosibirsk, 2014); «The Readings of Baytursyn» (Kostanay,
2014); «Science and Genesis» (Vienna, 2015); «The Contemporary Concepts of
Scientific Research» (Moscow, 2015); «Nature Protection and Ecological and
Biological Education» (Yelabuga, 2015); «The Methods, Theory and Practice of
Contemporary Biology» (Kostanay, 2016); «The 9" Fair of Innovative Ideas,
Technologies and Projects in Uzbekistan» (Tashkent, 2016).

Publication of the research results. On the theme of the dissertation a total
of 49 scientific papers were published, of these, 1 textbook, 1 suggestion, 1 patent
and 15 scientific articles were published in the journals recommended by the
Supreme Attestation Commission of the Republic of Uzbekistan for publishing
basic scientific results of doctoral dissertations, including 12 national and 3
international journals.

The structure and volume of the dissertation. The dissertation consists of
the introduction, six chapters, conclusions, a list of references and appendices. The
size of the dissertation is 182 pages.

THE MAIN CONTENTS OF THE DISSERTATION

In the introduction of the dissertation, the topicality and relevance of the
research are substantiated, the aim and objectives of the research, its object and
subject are formulated, its conformity with the priorities of development of science
and technology of the Republic of Uzbekistan is shown, the scientific novelty and
practical results of the study are described, the theoretical and practical
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significance of the obtained results are revealed, a list of introducing the research
results into practice, published works and information on the structure of the
dissertation are provided.

The first chapter of the dissertation «The ecological principles of studying
termites», carried out theoretical analysis and systematized social issues of the
research of which contain information on the morphology, biology, ecology and
taxonomy of termites from the genus Anacanthotermesinhabiting natural and urban
ecosystems and on the methods of their control. There we also described termites
and their biotopes, the research conditions and the places in which the insects were
collected.

Route studies covered almost all regions of Uzbekistan: the Republic of
Karakalpakstan and Khorezm, Bukhara, Samarkand and Navoi provinces.Termites
of the genus Anacanthotermes were collected using common entomological
methods and the Exterra device. The insects were collected every year in spring,
summer, autumn and winter. The termites’ distribution in the natural and urban
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Fig. 1. Distribution of termites Anacanthotermes throughout Uzbekistan

When collecting the samples the researchers inspected the galleries in
termitaria, mud structures and the soil surface. They captured at least 50-100
specimens of termites (larvae, nymphs, soldiers, workers and imagos) in every
gallery. The scientists gathered a total of 10,525 individuals of two termite species,
Anacanthotermes ahngerianus and A. turkestanicus.

The morphology and biology of the termites and their population ecology
were studied using common methods (Yakhontov, 1953; Sukachev, Dylis, 1966;
Zhuzhikov, 1979). Sick and dead insects were gathered using previously published
methods (Yevlakhova, Shvetsova, 1964; Zhuzhikov, 1979). We selected 586
specimens for microbiological analysis with the purpose of determination of the
termites’ microflora using the common bacteriological and mycological methods
(Yevlakhova, 1974; Koval, 1974; Wiser, Brigs, 1971; Burges, Hussey, 1971).
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The discovered cultures were identified on the basis of micromorphological,
physical and biochemical characteristics (Bergi, 1977) and using the automated
microorganism identification system Vitek-60 (manufactured by BioMereux).

We obtained the biomass and propagated entomopathogenic fungus
Beauveria tenella using bioreactor Bioengineering AGat the laboratory of the
Mamun Academy in Khorezm, as well as with the help of traditional methods
(Khokhlacheva, Nurjanov, 2005). We inoculated the termites by feeding them
infected food. To do it, we mixed carefully all the ingredients of the anti-termite
bait (strain Beauveria tenella BD-85 + food, strain Bacillus thuringiensis LMD +
food, strain LME-22 + food) and put the mixture into a special case made of a
sunflower stem (Helianthus annuus), 150-200 mm long and 50 mm in diameter.

We carried out the physiological and biochemical studies of termites
Anacanthotermes ahngerianus and A. turkestanicus using published methods
(Ugolev, lyezuitova, 1969; Kolb, Kamishnikov, 1982, Ugolev, 1985;
Skirkyavichus, 1986; Pasteel, Borderu, 1998; Merzendorfer et al., 2003; Kordik,
2008). We carried out the statistical treatment and correlation analysis of the
obtained data using the programme Biostat-3.8 (biostatsoft.com).

In Chapter 2, «The biology, morphology and taxonomy of termites of the
genus Anacanthotermes Jacobson, 1904 (Isoptera, Hodotermitidae)», in order
to identify the species composition of the genus Anacanthotermes common to
Uzbekistan, we examined the morphology of the insects and established the size of
their head and wings, the colour of the couples and pronotum of the back of the
winged castes’ soldiers and the ecological structure of termitaria (table 1).

Table 1

The basic characteristics of the imagos of Anacanthotermes living in

Uzbekistan and the neighboring territories (n=100)

. Termite species

Characteristic A. turkestanicus A. ahngerianus
Body length, together with wings, mm 23,6+0,1 29,5+0,2
Body colour in winged specimens dark brown Light brown-yellow
Head length, mm 2,3+0,01 2,4+0,02
Head width, mm 2,6+0,01 2,7+0,02
Forewing length, mm 19,1+0,3 24,4+0,1
Rear wing length, mm 18,1+0,2 22,7+0,2
Queen pair colour dark light
Soldier’s pronotum shape without ‘auricles’ with ‘auricles’
Termitarium shape without a knoll with a knoll

To identify the distinguishing features in the structure of the imagos and
larvae of the winged and apterous termites from the genus Anacanthotermes we
established their phenology and the development stages for each termite caste at
each ontogenesis phase.

The life of a termite family begins with nuptial flight, which in Uzbekistan
takes place in the nests of termites A. ahngerianus and A. turkestanicus, in spring.
The winged male and female meet in the air; they settle and pair, and then they
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prepare a nest, a termitarium, thereby establishing the foundation of a new colony.
The females are extremely prolific. The ‘queen’ of A. ahngerianus lays from 800
to 3150 eggs during one day, and that of A. turkestanicus from 710 to 2175 eggs.
The female can live up to several years, which results in millions of eggs.

Termites A.turkestanicus and A.ahngerianusare members of the polymorphic
genus Anacanthotermes that consists of several species differing in appearance;
these species perform specific functions in the genus.

In the course of their development all termites go through several phases
separated by ecdysis to reach a certain age(castes consisting of the larva, worker,
nymph and pro soldier). Only the soldiers of the colony do not undergo ecdysis
and cannot be differentiated according to age. Therefore, five different generations
of soldiers develop in the colony. As a result, each caste has an appearance and
morphology that helps it perform best its functions (fig. 2).

Fig. 2. The life cycle pattern for termites from the genus Anacanthotermes:
A — larvae; B — workers; C — soldiers: substituting individuals (male and female); D — nymph;
E — queen and king; F — inged form and the form that has shed its wings.

The contemporary system of termites from the order Isoptera comprises nine
Families: Mastotermitidae, Kalotermitidae, Termopsidae, Hodotermitidae,
Stylotermitidae, Rhinotermitidae, Serritermitidae, Indotermitidae, Termitidae.

The termites from the genus Anacanthotermes, which comprises seven
Palaearctic species, are included in the subfamily Hodotermitinae. In Uzbekistan
the genus is represented by two valid species, A. ahngerianus and A. turkestanicus,
which are included in the family Hodotermitidae.

Chapter 3, «The population ecology of termites of the genus
Anacanthotermes Jacobson, 1904» considers the problem of the population
ecology of termites of the genus Anacanthotermes. In structure, the population of
the termite species under discussion consists of three groups, imagos, larvae and
nymphs, each of which has specific characteristics (size, birth rate, death rate,
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gender ratio, spatial distribution and others) (fig. 3).

Fig. 3. The structure of the population of termites from the genus
Anacanthotermes:
A —winged; B — apterous; C — larvae; D — nymphs.

As was mentioned above, to form specialized populations is a typical
organizing endeavor of the termite species under discussion. The specializations
help considerably to coordinate the work of different populations, which generally
meets the species’ requirements. Certainly, all the stages described above
contribute to the functioning and spatial distribution of the populations of termites
A. ahngerianus and A. turkestanicus. We established that termitesA. turkestanicus
and A. ahngerianusextend their habitat in urban and natural ecosystems under the
influence of ecological and human factors. In the natural areas of Samarkand,
Bukhara and Navoi provinces the level of termites’ distribution is medium, while
the urban territories of Andizhan, Fergana, Namangan and Khorezm provinces and
the Republic of Karakalpakstan are overpopulated with termites, which cause
people heavy damage.

The warmth inside houses in winter time caused by heating systems and
sufficient food make termites active in urban areas throughout the year, and one
can always see them running across walls and along vertical wooden structures
(fig. 4).

The examination of termitaria in different seasons showed that termite
populations are not always the same in size. The research into termites of the genus
Anacanthotermes and their nests in the natural and urbanised ecosystems of
Uzbekistan, which has been carried out for many years, demonstrates that the
insects’ life is directly or indirectly connected with various living organisms,
vertebrate and invertebrate.

For example, in most of the 45 termitaria of A. turkestanicus and A.
ahngerianus, which were examined in the insects’ habitats, the researchers
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recorded populations of invertebrate species belonging to various taxonomic and
ecologic groups (wood lice, scolopendras, sun spiders, scorpions, spiders, ticks,
collembolans, cockroaches, flies, ants, borers, darkling beetles, elaterids,
Lepidoptera and dust lice).
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Fig. 4. Migration of workers of Acanthotermes turkestanicus along the wooden

structures of a residential building:
A — vertical; B — horizontal.

A great number of various creatures were recorded to dwell in termitaria,
either connected with the nest’s hosts to some extent or merely using it as a home
and shelter. Some of them are predators, in particular, wood lice, scolopendras, sun
spiders, scorpions and ants that are well known. However, in the course of this
investigation, we discovered a new predator, the nematode Caenorhabditis sp.
parasitising termites, which also proved to be an absolutely new nematode species
for the world fauna. This species was found on termites’ bodies in Khorezm and
Samarkand provinces, as well as in Beruni and Ellikala Districts. Field and
laboratory tests showed that these nematodes feed on termites’ hemolymphatic
fluid, which causes the reduction of the insects’ population.

In the course of our research we also identified 28 bird species, 26 reptile
species and 5 mammal species fed with termites. The defining of biotic
relationships of termites of the genus Anacanthotermes with other animals is an
important factor, when we study the life of the insects, and, especially, when we
want to control termites’ population. We found that one group of biotic
components consists of symbionts and commensals, while the other were parasites
and predators.

Chapter 4, «The physiology and biochemistry of the digestion system of
termites from the genus Anacanthotermes Jacobson, 1904» provides original
materials on the physiology and biochemistry of the digestion system of termites
from the genus Anacanthotermes. The termites under study feed on wood. Wood is
mostly the food of termites’ adult larvae, workers and young nymphs. A termite

59



worker from a family of 25 thousand individuals eats 50,000 cm® of different types
of cellulose. The salivary and intestinal enzymes play an important part in this
process. The enzymes that participate in the digestion of the studied insects are
exclusively a hydrolytic type. Data on the activity are provided in table 2.

Table 2

The activity of some carbohydrases in termites’ salivary glands (M+m, n=5)

Carbohydrase _act|V|ty Large small _

(micromole/min/gr of Nymphs Soldiers

tissue) workers workers

Exocellulase 0.09+£0.01 | 0.06+£0.004 | 0.03£0.01 | 0.01+0.05
Amilase 9.15+0.5 6.30+£0.03 | 4.32+0.07 | 3.71+0.06
Carboxymethyl cellulase 0 0 0 0
Cellobiase 0 0 0 0
Maltase 1.16+0.02 1.07+0.02 | 1.00+£0.02 | 1.06+0.02
Invertase 1.05£0.03 | 0.95+0.08 | 1.00+0.06 | 1.05+0.05
Lactase 2.10+0.03 2.2+0.16 1.7+0.14 1.9+0.09

As we can see from the table, adult termites have 1.5 times as much
exocellulase as young individuals do and 3 times more than nymphs, while the
exocellulase in soldiers remains inactive.

The activity of amylase in workers can be explained in the same way. At the
same time, no active carboxycellulase and cellobiase was registered in any of the
castes. The activity of maltase, invertase is equal in all the castes. For the first time
we registered the activity of lactase in the salivary gland in different castes of the
genus Anacanthotermes.

Therefore, termites are equipped with a highly effective exocellulase system,
which serves to digest oligomers.

The research showed that the level of carbohydrates in the bodies of termites
of the genus Anacanthotermes varies depending on the season. Moreover, the
seasonal variation of the carbohydrates level in the bodies of the termites has the
same pattern in all castes and ages (table 3).

Table 3
The seasonal variation of carbohydrates content in the bodies of termites of
the genus Anacanthotermes (M+m; n=5)

Workers’ castes Autumn Winter Spring Summer
Young 39.3+1.9 32.5+0.9 47.6+0.9 33.2+1.5
Middle-aged 58.0+2.7 49.1+0.3 62.4+1.8 44.7+2 .4
Old 56.5+0.9 46.8+2.0 58.9+3.0 42.9+2.1
Soldiers 63.0+1.4 49.0+2.7 67.4+33.1 56.3+0.7
Winged 76.9+2.0 68.9+1.4 86.8+2.4 -

Carbohydrates are important organic compounds performing vital functions in
the organism. They are the primary source of energy for various life processes.
Termites are highly active in spring and autumn, when the level of carbohydrates

60



In their organism rises, and, on the contrary, their activity drops with the reduction
of the amount of carbohydrates. Therefore, carbohydrates that become easily
involved in the metabolic cycle as a source of energy are one of the most important
factors responsible for termites’ mechanical activity.

Chapter 5 deals with the role of symbionts in the metabolism of termites from
the genus Anacanthotermes Jacobson, 1904°. The intestine of termites of the genus
Anacanthotermes is a habitat for quite a number of microorganisms, such as
flagellates, bacteria and fungi. We examined the stems of the sunflower (Heliantus
annuus L.), the favourite food of termites Anacanthotermes, and discovered 18
fungus species.

Several of them Alternaria altrnata, Cladosporium, Helminthosporium sp.,
Stachybotrys lobulataand Stemphilium botryosum help the food’s initial
decomposition and digestion. The fungi are rich in proteins, carbohydrates and
vitamins and are considered additional food for termites. At the same time, in the
intestine and excrement of termites from the genus Anacanthotermes we
discovered 12 species of symbiotic flagellates belonging to the families
Trichomonadidae, Pyrsonymphidae, Oxymonadidae, Trichonymphidae,
Spirotrichonymphidae and Holomastigotidae (table 4).

Table 4
The composition of symbiotic flagellates in termites of the genus
Anacanthotermes (north-western Uzbekistan, 2003-2015)

Ne | Family and species | A turkestanicus | A.ahngerianus
Trichomonadidae:

1. | Monocercomonas sp + +

2. | Pseudodevescovina sp. + +

3. | Trichomonas trypanoides + +

4. | Trichomonas sp. - +
Pyrsonymphidae:

5. | Dinenympha gracilis | + | -

Oxymonadidae:

6. | Oxymonas sp. | + | +
Trichonymphidae:

7. | Trichonympha turkestanica | + | +

Spirotrichonymphidae:

8. | Spirotrichonympha flagellata + +

9. | Spirotrichonympha sp. + +

10. | Microspirotrichonympha sp. + +
Holomastigotidae:

11. | Holomastigotoides elongatum + +

12. | H. magnum + +

13. | Holomastigotes sp. + +
Total 12 12

The combined activity of anaerobic protozoa and bacteria decomposes most
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of the cellulose that is absorbed in the termites’ hind intestine. Termites could not
digest wood without these organisms. Thus, the lives of protozoa and bacteria are
closely connected with their organism.

Like all other living organisms, termites take part in the cycle of matter,
eating and transforming the food into energetic and plastic material necessary for
the organism and emitting metabolic products and energy into the environment.
However, the termites’ ability to digest food, that is, cellulose, and to adapt
nitrogen from the atmosphere, as well as their huge biomass and high activity,
make their involvement in metabolism of global importance. The principal gaseous
products produced by termites are carbon dioxide and methane.

Thus, the close trophic and metabolic relations between the populations of the
abovementioned groups of animals indicate that this dynamic balance has formed
in the course of their joint evolution. We drew this conclusion on the basis of the
fact that the microbiological composition of termites’ intestine remains unchanged
for hundreds of years.

Chapter 6 deals with the role of microorganisms in the control of the
populations of termites from the genus Anacanthotermes Jacobson, 1904, It
presents original materials concerning the role of microorganisms in the control of
the size of Uzbekistan’s populations of termites A. turkestanicus and A.
ahngerianus. We discovered 24 micromycetes in different substrates connected
with termites from the genus Anacanthotermes.

Quite often we recorded mixed infections, with two or more entomopathogens
found in one specimen, for instance Beauveria tenella and Mucorsp., B. tenella and
the species Penicillium; B. tenella and Alternariaalternata. A number of our works
provide cultural and morphological characteristics of the fungus strains found in
termites of the genus Anacanthotermes (Abdullayev, 2002; Abdullaev et al., 2002;
Zhuginisov et al., 2009; Khamrayev et al., 2009; Khamrayev et al., 2007, 2008).

In different termites’ nests we discovered that the most common were
microorganisms from the genera Aspergillus, Beauveria and Penicillium. In some
cases we found micromycetes from the genera Fusarium, Alternaria and
Cladosporium (table 5).

Table 5
The frequency of fungi infecting termites from the genus Anacanthotermes in
natural environment

Ne| Generation of entomopathogenic fungi Recorded entomopathogen, %
1. | Alternaria Neesex Wallr. 0-4.8

2. | Stemphylium Wallr. 0-2.0

3. | Aspergillus Mich. 0.9-11.5

4. | Beauveria Vuill. 0.5-24.0

5. | Cladosporium Lk et Fr. 0-4.3

6. | Fusarium Lk et Fr. 0.3-0.7

7. | Mucor Mich. 85.9-87.3

8. | Penicillium Lk et Fr. 0.9-5.9

9. | Scopulariopsis Bain. 0-2.0
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As we can see from the research data, fungus Mucor Mich. is encountered
more often (85.9%-87.3%) in naturally infected termites. However, examining
termites infected experimentally with fungus Mucor Mich. we found out that the
fungus does not cause any diseases in termites and does not kill them. Thus, this
fungus species belongs to the entomophilous ecological group and develops only
on dead insects. The highest death rate (100.0%) among artificially infected
termites was recorded when they were infected with B. tenella (table 6).

Table 6
The influence of a biological agent on termites’ viability
Num_ber pf Amount of Death rate Quqntlty of
termitesin | . among termites, from
Ne|  Agent . inoculums . i
the version (mg) termites which pathogen
(ind.) g (%) | was reisolated, (%)
1. | B.tenella 30 100.0 100.0 93.3
2. | B.tenella 30 50.0 100.0 96.7
3. | B.tenella 30 25.0 100.0 86.7
4. | B.tenella 30 10.0 100.0 86.7
5. | B.tenella 30 5.0 100.0 83.3
6. | B.tenella 30 2.5 100.0 90.0
7, | Reference 30 0.0 6.7 0.0
sample

When we were examining the toxicity of 20-day pathogenic culture fluid
towards termites, we established that toxins and other biologically active
substances lead to termites’ death. We discovered that every strain in 20-day
culture fluid was highly toxic for termites (table 7).

Table 7

The influence of entomopathogenic culture fluid on termites’ viability

Number of Death rate among termites (%)

No Experi_ment lt:re]rmitesi in On record days (M+m; n=5)

version e version

(ind) 1 3 5 7 10

1. A. flavus 100 8+1.2 | 54+6.9 | 68+5.4 | 78+7.8 | 82+7.3
2. | A. oryzae 100 16+£3.3 | 61£5.6 | 804+3.5 | 86+4.3 | 914+4.3
3. | B. bassiana 100 942.9 | 65+6.7 | 76+5.0 | 92+1.2 | 95+1.6
4. B. tenella 100 13£3.4 | 73£2.5 | 89+3.3 | 98+1.9 100
5. | Fusarium sp. 100 1442.4 | 46+£5.8 | 65+6.7 | 74+8.4 | 84+6.8
6. | S. brevicaulis 100 8+3.7 | 54+7.3 | 68+6.8 | 78+6.6 | 96+2.9
7,| Reference 100 00 | 00 | 00 | 2:12 | 7413

sample

Three days after exposure to the potential pathogen we recorded the
infection in the insects. On the third day, strain Beauveria tenella caused death of
73.0% of termites, while in 10 days the death rate reached 100%.
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In the same way, in 10 days entomopathogenic culture fluids with strains
Scopulariopsis brevicaulis, Beauveria bassiana and Aspergillus oryzae caused
death in 96.0, 95.0 and 91.0%, respectively, while Fusarium sp. killed 84.0 % of
insects and A. flavus — 82.0 %. The reference termites, which were in a
physiological state, died only in 7 days, and their death rate was 7.0 %. Thus, the
experiments showed that 6 versions of entomopathogens killed 82.0 % to 100 % of
termites.

The medicine based on B.tenella is virulent for termites and kills them
completely if its dose is larger than 2.5 mg. We used bait based on Beauveria
tenella against termites Anacanthotermes at the Ichan-Kala architectural
monument, where its efficacy was equal to 90-93 % (table 8).

Table 8
The testing of baits based on strains Beauveria tenella against termites from
the genus Anacanthotermes (Khorezm region, 2011-2013)

n > >
5 5 i ®
Ne Object 2, S| Agent | Experiment date Obseryatlon Sy
2 S period =
Oz L
1. | lchan-Kala 15 20.06. - 25.06.11 | 20.06.—5.09.11 | 935
complex o
2 Residential Ba't.W'th
' . . 10 strain B. | 20.06. - 25.06.12 | 20.06. -25.09.12 | 90,0
houses in Khiva
- - tenella
3. | Residential BJ1-85
houses in 10 20.06. — 25.06.13 | 20.06.—25.09.13 | 90,0
Shavat District
4 | \chan-Kala 15 | "eference | 5 06 250611 | 20.06.-5.09.11 | 0,0
sample
5. |Residential ), | reference | .45 550612 | 20.06.-25.09.12 | 0,0
houses in Khiva sample
6. | Residential reference
houses in 10 sample 20.06. — 25.06.13 | 20.06.—25.09.13 | 0,0
Shavat District P

We recorded that the formation of clay layers within the constructions
stopped, and their wooden structures were not damaged any further. As we
continued to observe dead termites in the laboratory, in wet chambers, we recorded
that the mycelium of fungus Beauveria tenella BD-85 grew (fig. 5.).

Studying the pathogenicity of the cultures of the group Bacillus thuringiensis
for termites showed that 16 strains of 152 Bacillus thuringiensis cultures were
highly pathogenic for termites, killing 100% of the specimens from the workers’
caste of A. turkestanicus.

The cultures Bacillus thuringiensis in the form of a suspension of spores and
crystals with a titre of 4.5™° were added to the bait compound.
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Fig. 5. Termites killed by the effect of the bait.

The suspensions of the cultures Bacillus thuringiensis, strains LMD and
LME-22, added to the bait result in death rates equal to 100% and 96.1%,
respectively (table 9).

Table 9
The efficacy of baits with Bacillus thuringiensistowards termites
Average % Efficacy %
version Ne of dead oflive on the 4™ day Total
insects insects

1. 100 0 100 100

2. 96,7+1,1 3,3+0,8 96,1+1,3 100

3. 100 0 100 100

4. 80,5+1,5 19,5+1,1 81,0+0,9 100

5. 100 0 100 100

6. 96,7 3,3 96,0 100

7. 76,7 23,3 74,1 100
Reference sample 7,0 93,0 — —

The crystallising entomopathogenic bacteria from the group Bacillus
thuringiensis are highly aggressive towards termites A. turkestanicus.

Thus, we invented pathogenic anti-termite baits out of sunflower stems
(Helianthus annuus)on the basis of strains Beauveria tenella (Del) Siem BD-85
and Bacillus thuringiensis, which are capable of reducing the number of termites.

Thus, the baits we have developed are highly effective against termites A.
turkestanicus and A. ahngerianus and the compounds they are composed of can be
easily manufactured. Therefore, we suggest that this medicine be used widely as
one of the components in the complex method of controlling termites in
Uzbekistan.

As for the prospects of this biological agent, its production is easy and
relatively cheap in comparison with the previous technological methods of
manufacturing antitermite baits.
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CONCLUSIONS

On the basis of the conducted research on a doctoral dissertation on the theme
«The population ecology of termites and their role in natural and urban
ecosystemsy the following conclusions were presented:

1. The natural and urban territories of Uzbekistan are populated by two
termite species mainly: A. turkestanicus Jacobson, 1904 and A. ahngerianus
Jacobson, 1904 of the genus Anacanthotermes

2. The population ecology and structure of termites from the genus
Anacanthotermes in urban and natural ecosystems was identified. In such
ecosystems, the life of termites is directly and indirectly associated to various
vertebral and invertebrate animals.

3. The main reasons for the population and spread of termites over urban
ecosystems. The distribution of A. turkestanicus and A. ahngerianus is impacted by
a series of ecological as well as anthropogenic factors.

4. The digestion of oligomers by termites is defined by an effective exo- and
endocellulase system. The study findings showed that the wood damage caused by
termites, is associated to the carbohydrase activity of the salivary as well as
intestinal glands and symbiotic enzymes.

5. Carbossimetilcellulose and cellobiase was inactive in the enzymes structure
of all termites of the genus Anacanthotermes. For the first time the lactase enzymes
participating in the digestion of termites of the genus Anacanthotermes were
studied.

6. Twelve species were identified as symbiotic, flagellated protozoa that were
involved in the digestion by A. turkestanicus and A. ahngerianus. The existence
was proven of symbiotic relations between flagellated protozoa and termites of the
genus Anacanthotermes, that from an evolutionally perspective points at close
trophic and metabolical link.

7. 24 fungus species were discovered in the soil of termite hills. In addition,
the involvement of Alternaria, Cladosporium, Stemphylium, Stachybotry and
Helminthosporium sp. was proven during the digestion by termites’.

8. For the first time for the global termite fauna nematode species
Caenorhabditis sp. was discovered in termites. Micromycetes of Aspergillus,
Beauveria, Penicillium, Fusarium, Alternaria, Cladosporium sp. were present in
termites nests. Therefore the efficiency of fluids containing the fungi Aspergillus
flavus, Aspergillus orysae, Beauveria bassiana, Beauveria tenella, Scopulariopsis
brevicaidis and Fusarium sp. was tested for infesting termites. The results showed,
infection rates ranging between 82% and 100%.

9. It was proven that entomopathogenic bacteria emitted chemical substances
of the Bacillus thuringiensis group known for its anti-termite activity against A.
turkestanicus. The findings demonstrated that strains of Bacillus thuringiensis
LMD and LME-22 were the most toxic to the termites species studied.

10. For the first time, an effective bait was developed - based on a mixture
sunflower stems (Helianthus annuus L.) and strains of Beauveria tenella (Del)
Siem BD-85 and Bacillus thuringiensis L. The developed baits, attracted termites
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and consequently were effective in controlling termite populations.

11. The developed baits containing the fungus Beauveria tenella (Del) Siem
BD-85 could be transferred in a way that permits producing such baits in a form
that can be used for as a large-scale, antitermite campaign.
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