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Annotation. The article presents the data on the results of laboratory tests of effectiveness of the
biological drug Entolek K Planteco® on different species of insect pests of fodder crops. The authors
used the following pest species as test-objects - imago of Eurydema ornata(Linnaeus, 1758) (Heteroptera,
Pentatomidae), larvae of Tettigonia viridissima(Linnaeus, 1758) (Orthoptera, Tettigoniidae), larvae and
adults of Anacanthotermes ahngerianus Jacobson, 1904 (Blattodea, Hodotermitidae), adults of Oxythyrea
cinctella (Schaum, 1841) (Coleoptera, Scarabaeidae), caterpillars of Pieris rapae (Linnaeus, 1758)
(Lepidoptera, Pieridae). Of the pest arthropods tested, the most resistant to the effects of Entolek K
Planteco® were the adults of O. cinctella - the death of insects reached 100% in 15 minutes after
treatment. The same resistance was shown by E. ornata. The larvae of T. viridissima showed average
resistance - 7 minutes. A. ahngerianus and P. rapae were the most susceptible to the preparation - 99-
100% of insects died 5 minutes after treatment. This difference is largely due to the thickness of the
chitinous cover of the insects used as test objects. Based on this, we can say that the Entolek K Planteco®
can be used with the greatest effectiveness against insect pests with thin covers or in the younger age of
larval stage when they are the least resistant. Also, it may be better used against agricultural pests with
thick chitinous covers (beetles, adult bugs, etc.) by increasing the concentration. Based on the results of
the studies, Planteco® Entolek K can be used against various pests, which are quite numerous on the
crops of fodder crops. Analysis of the obtained results showed that after 7-15 minutes (depending on the
pest species), the drug efficiency reaches 99-100%. This efficiency is good enough for a biological
preparation and will allow to obtain organic products of fodder crops, and then livestock, containing no
toxic residues.

Keywords: Entolek K Planteco®, biodrugs, pest insects, fodder crops, organic farming.

Introduction. The use of biological preparations in plant protection is one of the main
components in the conduct of organic agriculture and organic production. However, many
agricultural producers are skeptical about the possibility of their use, because a significant
drawback of most biological preparations used against a variety of agricultural pests in the
Republic of Kazakhstan is a slow action. In this regard, as well as to determine the range of pests
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- potential objects of application, a laboratory evaluation of the effectiveness of the drug is
necessary. We have previously conducted similar studies for the biological drug Aktarofit [1].

Since the line of preparations used for organic farming can not be limited to only one
name, there is a need to expand it. For this purpose, we chose Entolek K Planteco® - a biological
preparation based on the anamorphic ascomycete Akanthomyces lecanii (Zimm.) Spatafora et al.,
2017 (= Lecanicillium lecanii (Zimm.) Zare & W. Gams, 2001) with a total titer of 1.8*109
CFU/ml, and products of its metabolism, produced by «Trading House Biopreparaty LLC,
Russian Federation. The choice of the preparation was based on the fact that it has already
proven itself in foreign practice [2-17], and it was successfully tested by us on other species of
insect pests on various crops [18-20].

Material and methods. The authors used as test objects different species of harmful
insects from different orders - adults of the shiled bugEurydema ornata (Linnaeus, 1758)
(Heteroptera, Pentatomidae), larvae of the great green bush-cricket Tettigonia viridissima
(Linnaeus, 1758) (Orthoptera, Tettigoniidae), larvae and adults of the big transcaspian termite
Anacanthotermes ahngerianus Jacobson, 1904 (Blattodea, Hodotermitidae), imago of the chafer
beetleOxythyrea cinctella (Schaum, 1841) (Coleoptera, Scarabaeidae), caterpillars of the small
cabbage whitePieris rapae (Linnaeus, 1758) (Lepidoptera, Pieridae). The choice of objects was
based on the fact that these insects are one of the mass pest species in the studied areas of forage
crops. Termites were also selected due to the fact that there is no biological control agent safe for
humans and domestic animals in the Republic of Kazakhstan.

Bed bugs, grasshoppers, beetles and caterpillars of lenticels were caught in the nature by
the authors of the article using mowing with a net and manual collection in the area of rape and
other fodder crops of "Baiserke-Agro™ LLP. The specimens of big trans-caspian termite were
collected in the nature in the vicinity of Kentau city of Turkestan region. Accordingly,
experiments on the first species of insect pests were carried out in the laboratory of Baiserke-
Agro LLP in Almaty Region, and on termites - in Turkestan Region, where the preparation was
transferred according to the verbal agreement between the executors. The drug was diluted by us
in a concentration of 1 %, at a ratio of 400 ml of ordinary running water with the addition of 4 ml
of suspension. After that, the solution was applied to the bottom of Petri dishes or a 1 L plastic
cage for the experimental group using a sprayer, while water was used for the control group.
Exposure for both experimental and control groups was 1, 2 and 5 minutes. The exposure for the
control group was the same time with the addition of water. For each group of test insects, 4
replicates of 20 specimens in each group were carried out.

In order to calculate the average time after which complete immobilization of pests upon
contact with the preparation, we counted on a stopwatch immediately after the insect was treated.

The treated insects were placed in a clean Petri dish or a plastic cup and checked on the
following days after contact with the preparation, in case survivors were found.

Research results. Insect pests used as test objects in our experiments are shown in Figures
1-5. The following results (Tables 1-5) show that 1% solution of Entolek K Planteco® has 99-
100 % efficacy against all pest species used in the laboratory experiments.

* 8, 0%
’ /.
‘ [l .

Figure 1 — Shiled bug Eurydema ornata.
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Figure 2 — Larvae of the great green bush-cricket Tettigonia viridissima.

Figure 3 — Big transcaspian termite Anacanthotermes ahngerianus, larvae (light exemlar) and
adults (dark exemlar).

Fig. 4 — Chafer beetle Oxythyrea cinctella.

285



Figure 5 — Caterpillars of small cabbage white Pieris rapae.

As can be seen from the data in Table 1, individuals of the schield bug Eurydema ornata in
the experimental version were completely killed in 15 minutes after treatment with Entolek K
Planteco®.

Table 1 — Test results of Entolek K Planteco® on the schield bug Eurydema ornate

Repeatability Experiment Control
(20 exemlar) | 3min | 5min | 7 min 10 15 3min | 7 min 10 15 20
min min min min min
1 5 4 2 2 0 10 10 10 10 10
2 5 4 3 2 0 10 10 10 10 10
3 6 3 2 1 0 10 10 10 10 10
4 6 4 3 2 0 10 10 10 10 10

The larvae of great green bush-cricket Tettigonia viridissima were 99-100 % dead in 7
minutes after treatment (Table 2).

Table 2 — Test results of Entolek K Planteco® on great green bush-cricket larvae Tettigonia
viridissima

Repeatability (20 Experiment Control
exemlar) 3min | 7 min 10 15 20 3min | 7 min 10 15 20
min min min min min min
1 2 1 1 0 0 20 20 20 20 20
2 1 1 0 0 0 20 20 20 20 20
3 1 0 0 0 0 20 20 20 20 20
4 2 1 0 0 0 20 20 20 20 20

Larvae and adults of the big transcaspian termite Anacanthotermes ahngerianus were even
less resistant than the 2 previous insect species. Their 100 % mortality occurred 5 minutes after
Planteco® treatment with Entolek K (Table 3).
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Table 3 — Test results of Entolek K Planteco® on larvae and adults of the big transcaspian
termite Anacanthotermes ahngerianus

Repeatability Experiment Control
(20 exemlar) | 3min | 7 min 10 15 20 3min | 7 min 10 15 20
min min min min min min
1 2 0 0 0 0 20 20 20 20 20
2 3 1 0 0 0 20 20 20 20 20
3 2 0 0 0 0 20 20 20 20 20
4 2 0 0 0 0 20 20 20 20 20

Data on the efficacy of Entolek K Planteco® against the shingles beetle are given in Table
4. The authors noted that the adult beetles detected the agitation stage almost immediately after
contact with the preparation, but died only 15 minutes after treatment.

Table 4 — Results of the Planteco® Entolek K test on imago of chafer beetleOxythyrea
cinctella

Repeatability Experiment Control
(20 exemlar) | 3min | 7 min 10 15 20 3min | 7 min 10 15 20
min min min min min min
1 6 2 1 1 0 10 10 10 10 10
2 5 3 3 2 0 10 10 10 10 10
3 6 3 2 1 0 10 10 10 10 10
4 6 3 2 2 0 10 10 10 10 10

Caterpillars of small cabbage white Pieris rapae as well as larvae and adults of the big
transcaspian termite Anacanthotermes ahngerianus proved to be hardly resistant to the effect of
Planteco®. Their 100 % mortality occurred 5 minutes after the treatment (Table 5).

Table 5 — Test results of Entolek K Planteco® on caterpillars of small cabbage white Pieris
rapae.

Repeatability Experiment Control
(20 exemlar) | 3min | 7 min 10 15 20 3min | 7 min 10 15 20
min min min min min min
1 11 1 0 0 0 20 20 20 20 20
2 7 0 0 0 0 20 20 20 20 20
3 10 0 0 0 0 20 20 20 20 20
4 9 0 0 0 0 20 20 20 20 20

Conclusion. As can be seen from the results obtained, the greatest resistance to the effects
of Entolek K Planteco® from the tested pest arthropods was possessed by adults of the shingle
bug Oxythyrea cinctella, whose elimination reached 100% in 15 minutes after treatment. The
same relative resistance to the action of the preparation was shown by the dissolved bug
Eurydema ornata. The larvae of the green grasshopper Tettigonia viridissima showed average
resistance of 7 minutes. Larvae and adults of the big Trans-Caspian termite Anacanthotermes
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ahngerianus and caterpillars of small cabbage white Pieris rapae were the most susceptible to
the drug: 99-100% of insects died 5 minutes after treatment. This difference is largely due to the
thickness of the chitinous cover of the insects used as test objects. As is known, chitin is a
polysaccharide that is chemically stable, inert, and can be preserved for hundreds of thousands of
years (this is proved by paleoentomological materials). Due to these qualities, the chitinous cover
serves as a barrier to the penetration of foreign substances into the insect's body, including the
active substances of various drugs. Of the test objects selected by the authors, the girdle has the
toughest and hardest covers that protect it long enough from the effects of Planteco®
components of Entolek K. It should be noted that this species also shows considerable resistance
to various chemicals. The painted bug also has relatively thick and hard covers. In green
grasshopper, especially in the larvae of younger and middle ages, chitin is much softer than in
the previous two species. Termites and caterpillars of the turnip moth are very soft and delicate
insects whose covers are highly permeable. The cover is somewhat denser in adults of termites
and caterpillars of older ages, as the data in the 2nd repeat of the experiment on termites (Table
3) and in the 1st repeat of the experiment on turnip moth caterpillars (Table 5) show. In these
variants, mortality was somewhat slower in individuals of these age groups. In field tests against
other insect pests Entolek K Planteco® showed high efficacy primarily against insects with soft
covers - naked caterpillars of painted lady Vanessa cardui (Linnaeus, 1758), wild or southern
moth Euxoa conspicua (Hiibner, 1824), Old World bollwormHelicoverpa armigera (Hiibner,
1805), marbled clover Heliothis viriplaca (Hufnagel, 1766) and yellow-banded blister beetles
Lytta togata Fischer von Waldheim, 1844 [-]. Based on this, we can say that the biological
preparation Entolek K Planteco® can be used with the greatest effectiveness against insect pests
with thin covers or in the younger ages of larval stage when they are the least resistant. It may
also be better used against agricultural pests with thick chitinous coatings (beetles, adult bed
bugs, etc.) by increasing the concentration. This issue should be investigated further in field
trials.

Findings. Based on the results of the studies, Planteco® Entolek K can be used against
various pests, which are quite numerous on the crops of fodder crops. The analysis of the
obtained results showed that on the 7th-15th minute (depending on the pest species) after
treatment, the effectiveness of the preparation reaches 99-100 %. This efficiency is good enough
for a biological preparation and will make it possible to obtain organic products of fodder crops
and then livestock without toxic residues. Since no waiting period is required for biological
preparations like for chemical pesticides, it can be used immediately before harvesting, when it
1s impossible to use chemicals. It is important that Entolek K Planteco® is effective against
termites, which in the southern and southwestern regions of Kazakhstan harm not only crops, but
residential and public facilities. Being a biological preparation, safe for humans and warm-
blooded animals, it can be used in termite control in domestic conditions. For this purpose in the
future it is necessary to test Entolek K Planteco® in the field conditions to establish the
effectiveness of the preparation in the production environment and its use as an element of
organic farming.

Source of research funding. The work was prepared under the project of the Ministry of
Agriculture of the Republic of Kazakhstan BR 06249249 "Development of an integrated system to
increase productivity and improvement of farm animals breeding qualities, using the example of Bayserke
Agro LLP".
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SHTOJIEKK PLANTECO® BUOJIOTI'UAJBIK IPENNAPATBIHBIH ) KEM-1IOIT
JAKBUILTAPBIHBIH OP TYPJII 2)KOHAIKTEP 3USIHKECTEPIHE THIMALIITTH
SEPTXAHAJIBIK KATJANUJA BATAJIAY

TypCbIHKY10B AM.Y JIOKTOPaHT
Amanreanikpizel 3.2, PhD
I'adaynos M.A.Z,aybm [IapyaIlbLIBIFGI FRLIBIMIAPBIHBIH KaHIUAATH.
Tempemen U.N.}, Guosorus FBUTBIM/IAPBIHBIH KaHIUJAThI
Make:xaHoB A.M.l, FBUIBIMU KBI3METKED
Ko:xabaeBa F.E.l, FBUIBIMU KbI3METKEP

YK, JKuembaes amvinoazer Kazak ocivoikmepoi kopeay scane kapanmun £3U" JKIIC,
Anmamet K., Kazaxkcman Pecnybnuxacot
2)Kayeip xan amvinoazel bamvic Kasakcman azpapioik-mexuukansis ynugepcumemi, Opar K.,
Kazaxcman Pecnybnuxaco

Angatma. Makamaga XKeMIiK JaKbUITapIbIH SPTYPIi JKOHAIKTEp 3usHKecTepiHe OHToiek K
Planteco® OMONOTHSIIBIK IPENapaThIHBIH THIMALIITIH 3€pTXaHABIK CHIHAY HOTHDKENIEPi Typajibl JepEeKTep
KeNTipijieai. ABTopjap TEeCT HbICAHIAPbl PETIHAC 3WUSHABI XOHIIKTEPAIH KeJeci TYpJepiH KOJJaHIbI-
Eurydema ornata Gesenmipinren epecek xoHbI3bI (Linnaeus, 1758) (Heteroptera, Pentatomidae), »acsin
meriprke auuuHKanapel Tettigonia viridissima (Linnaeus, 1758) (Orthoptera, Tettigoniidae), ynkeH
TpaHckacnuii TEpMUTIHIH JTHUYMHKaNapbl MeH umaro Anacanthotermes ahngerianus Jacobson, 1904
(blattodea, Hodotermitidae), oxythyrea cinctella (Schaum, 1841) (Coleoptera, Scarabaeidae), Pieris rapae
(Linnaeus, 1758) (Lepidoptera, Pieridae) OensiHka xkeOeneriHiH KyprTappl. ChlHAIFAH 3USHJBI
aprpornoATapasiH imrHen Jurtojgek K Planteco®-HbIH ocepine eH »orapsl Kapchuisikka O.cinctella
KOHBI3BIHBIH UMaro ue O0JIJbI-oHACYACH KeiiH 15 MUHYTTaH KeliH xouaikTepain oiMi 100% - Fa xeTTi.
Jlon ocwinmait TypakThUTBIKTEI E. Ornata kareci kepcerti. T. viridissima »xacbut meripTke JTUYHMHKATAPHI
opTaliia TYpaKThUIBIKTBI KepceTTi - 7 MuHyT. A. @ahngerianus TepMHUTTIH AepHICIIICP] MEH UMArOCh KOHE
P. rapae xyprrapsl mpemaparThlH ocepiHe €H ce3iMTaj OOJBIN IIBIKTHI - OHIACYJAEH KeWiH 5 MUHYTTaH
KeliH xoHikTepaiH 99-100% kaiiTeic 601161, MyH/Iall aiibIpManibUIBIK KOO1HEeCE ChIHAK HBICAHBI PETiHIE
KOJIJIAHBIIATHIH JKOHIIKTEPiH XWUTHH >KaMBUIFBICHIHBIH KaJbIHIBIFbIHA OaiiaHbICThl. OCBIFaH CylieHe
oteipeill, OHToNek K Planteco® OWOJIOTHSIBIK MpenaparblH JKIHIIIKE aObIHBI 0ap KOHIIKTEp
3UAHKECTEpiHE Kapchl HEFYPJIBIM THIMIUTIKIIEH HE oyiap €H a3 Te3iMAi OonFaH Ke3le JepHaCciI
CaTBICBIHBIH Killll JKachlHJa Nainananyra Oonaabl jgen aiTyra Oomanel. COHfai-aK, KOHICHTPAIUSHBI
apTThIpa OTBIPHIN, KaJblH XHTHHII aOBIHIAAphl 0ap aybUIIIapyallbUIbIK 3UsHKeCTepiHe (KOHBI3IAp,
epecekTep jkoHe T.0.) Kapchl KOJAaHFaH aypbic. JKyprisiireH 3eprreyiepiiiH HOTIKEIEepiHe CyheHe
oteIpbin, JHTONEK K Planteco® mpemaparThl skeMIen NaKbUIIAPBIHBIH CTICTIKTEPiHJE KOI Ke3[eceTiH
OPTYPI 3USHKECTEpPre Kapchl KOIManyFra 0onaanl. AJIBIHFaH HOTWKENIEPAl Tanaay eHIeyneH Keiin 7-15-
MUHYTTa (3USHKECTEPIIH TYypiHe OaWaaHbICTBI) mHpenaparTelH THiMamri 99-100% - ra JKeTeTiHIH
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KepceTTi. MyHaai THIMIUTIK OMOJNOTHSUTBIK TIperapar YIMiH JKETKITIKTI KaKChl OOJBINT TaOBLIA bl JKOHE
JKEMJIK ©CIMIIK [TapyanIbUIBIFBIHBIH OPTaHUKAIBIK ©HIMIH, COJJaH KeHiH KypaMbIHAA YBITTH KaJIIBIKTaphI
’KOK MaJl IIapyallbUIBIFBIH aTyFa MYMKIHIIK Oepei.

Kinm ce30ep: Entolec K Planteco®, OHONOTUSIBIK OHIMACD, KOHIIK 3USHKECTEP, MaJl a3bIKTHIK
JaKpLIIap, OPTaHUKAIBIK CTIHIITUTIK.

JJABOPATOPHAS OEHKA D®@®EKTUBHOCTU BUOJIOT'MYECKOI'O ITPEITAPATA
IHTOJIEK K PLANTECO® B OTHOHIEHUHY PA3/IMYHBIX BUJTOB HACEKOMBIX-
BPEJIUTEJIEU KOPMOBBIX KYJIBTYP

TypcCbIHKY10B A.M.lILOKTOpaHT
Amanretikei3bi 3.2 PhD
T'a6ay108 M.A.’KaHIHIAT CEMbCKOXO3SICTBEHHBIX HayK
TempemeB I/I.I/I.l, KaHJUIaT OMOJIOTMYECKUX HAYK
Makesxanos A.M.!, HayuHEIH COTPYIHIK
Kosxka6aesa I'.E.", Hayusslii cOTpyIHuK

' TOO “Kazaxckuii HUH 3auumol u Kapawmura pacmenuil umenu XK. JKuembaesay, e. Anmamul,
Pecnybnuxa Kazaxcman
23anaono Kazaxcmancuxii azpapHo-mexnudeckuii ynugepcumem umenu JKaneup xauna, 2. Ypanck,
Pecnybnuxa Kazaxcman

AHHOTauus. B cratee mpuBOAATCS IHaHHBIE O pe3yjbTaTax JaOOPaTOPHBIX HCIIBITAHUN
a¢dexkTuBHOCTH OMosornyeckoro mpemapara DHToek K Planteco® Ha pa3HBIX BHAaX HACEKOMBIX-
BpeauTeeld KOPMOBBIX KYJIbTyp. B KauecTBe TecT-00BEKTOB aBTOPAMH HCIIONB30BAIUCH CIIEAYIOIIUC
BHIBI BPEOHBIX HACEKOMBIX — HMaro pasykpameHHoro kimoma Eurydema ornata (Linnaeus, 1758)
(Heteroptera, Pentatomidae), nmuumnkm 3eieHoro KysHeuwka Tettigonia viridissima (Linnaeus, 1758)
(Orthoptera, Tettigoniidae), TMUUHKK M MMaro OOJBIIOTO 3aKacmuiickoro Tepmuta Anacanthotermes
ahngerianus Jacobson, 1904 (Blattodea, Hodotermitidae), nmaro >xyka onéuku omnoscanaoii Oxythyrea
cinctella (Schaum, 1841) (Coleoptera, Scarabaeidae), rycenunmsr 6a6ouku pernHoi GensHku Pieris rapae
(Linnaeus, 1758) (Lepidoptera, Pieridae). HanGonpiuneld ycTOHYMBOCTBIO K BO3JeiicTBUIO DHTONEK K
Planteco® 13 npoTeCTHPOBaHHBIX BPEAHBIX WICHHUCTOHOIMX oOyiazanu uMaro xxyka O. cinctella — ruGens
HacekombIx nocturana 100 % gepes 15 MmunyT nocne 00padoTku. Takyro ke yCTOHIMBOCTH IMTOKa3all KIIOM
E. ornata. JInmunnkm 3eseHoro Ky3Heunka T. viridissima mokasanu CpejHIO YCTOWYMBOCTh — 7 MHHYT.
JlvumHKM ¥ ©Maro TepMuTa A. ahngerianus u ryceHuIlsl P. rapae okazanuch Hanbosiee BOCIIPHUMYHBEI K
BO3/ICHCTBHIO Ipenapara — depe3 5 MUHYT nociie o0pabdorku rubmno 99-100 % nacekombix. [lomobHoe
pasiinure BO MHOTOM CBS3aHO C TOJIIIMHOW XUTHHOBOTO IOKPOBAa HACEKOMBIX, HCIIOJIb30BAHHBIX B
KadyecTBe TecT-00heKTOB. VcXolsl M3 3TOro, MOXHO TOBOPUTH O TOM, YTO OWOJOTMYECKHH Mpernapar
Ontonek K Planteco® B03MOXHO HMCIOIb30BaTh ¢ HaMOOMbIIEH 3(p()EKTHBHOCTHIO MPOTHUB HACEKOMBIX-
BpeIuTeIeld ¢ TOHKMMH IOKPOBaMM JHOO B MJaJIIIMX BO3pacTax JMYMHOYHOW CTaguH, KOTAa OHH
HanMeHee YCTOHUYMBBL. Takke, BO3MOXKHO €ro JIydllle MPUMEHSTh NPOTHB BpEIUTENeHl CelbCKOTOo
XO34HCTBA C TOJICTBIMA XWUTHHOBBIMH IOKpOBaMH (KYKH, HMaro KJIONOB M T.II.), YyBEJIHYHB
KOHIeHTpaIuo. Mcxons u3 pe3ynsTaToB MPOBEACHHBIX HCCIIeN0BaHMiA, penapaT JHronek K Planteco®
MOYKHO HCIIOJIb30BaTh TPOTHUB PAa3IMYHBIX BPEAUTENEH, KOTOPHIX Ha IOCEBAX KOPMOBBIX KYJIBTYP
BCTPEYAETCS IOCTATOYHO MHOTO. AHAIIN3 MOJIyY€HHBIX PE3yJbTaTOB MOKa3aj, 4yTo Ha 7-15-if MunyTe (B
3aBHCUMOCTH OT BHJa BpenuTensi) mocie o0paboTku 3¢dekruBHOCT, Npenapara gocturaer 99-100 %.
Takast 3¢ ekTuBHOCTD SBIISETCS AOCTATOYHO XOPOILIEH IjIsi OMOJNOTHMYECKOro mpernapara M MO3BOJIUT
MOJY4aTh OPraHUYECKYI0 MPOJYKIMIO KOPMOBOTO PACTEHHEBOJICTBA, a 3aTEM W KMBOTHOBOJICTBA, HE
COJEPIKALIYI0 TOKCHYECKUX OCTaTKOB

Knrwouesvie cnosa: Jutonex K Ilnanrexo®, OuonpenapaTsl, HACEKOMbIE-BPEIUTEIH, KOPMOBEIE
KYJILTYPBI, OpraHUYECKOe 3eMIIeIeTIHe.
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