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Abstract. It has been proven that favorable prerequisites for the development of bee colonies and the production
of high honey flow are created in cases when the apiary is fully surrounded by nectariferous lands (landscapes): forests,
meadows, gardens, ficlds and forest belts with biodiversity of nectar-pollen flora, i.¢. a continuous honey flow appears
or a flower-nectar conveyor is created. During the phenological observations, beckeepers assured themselves that in
order to clearly and fully utilize the nectar-pollen flora, it is necessary to have information from many years of research
on the progression of the flowering of the presented plants, starting from early spring and ending in the fall at the end
of the beckeeping secason. Accurately compiled data of perennial phenological records and a calendar of flowering of
entomophilous plants guarantee the beckeeper's opportunities to more rationally control their actions in doing the
beckeeping business and improving the honey flow by including newly introduced plants in the flower conveyor that
more completely fill the non-honey flow periods. It is safe to hope that, based on the analysis of regular perennial
phenological records, each apiary beekeeper can predict the honey flow and make an adjustment to the technology of
keeping and caring for the bee colonies.

The beekeepers of the apiary of OOO Pchelovodcheskoe of the Kravsnoarmeysky district of the Chuvash
Republic have become convinced that by knowing the beginning and end of the full flowering of nectariferous-
polliniferous plants, its duration can be determined. Depending on the strength of the honey flow, there are: a no honey
flow period, when the bee colony on the control weights shows a decrease in the total mass; supporting honey flow,
when the scales show from 0 to 0.6 kg of profit, while the honey in bee colonies does not increase in the direction of
profit and does not accumulate in an amount sufficient for pumping the marketable honey; productive honey flow,
when reference scales show from 1 kg or more of nectar profit per day. In this case, the amount of ripe honey in
colonies will be sufficient for selection and pumping. It should be noted that the main honey flow is the strongest
productive honey flow when from each main wintering colony, full unopened honeycomb frames from several honey
chambers or shells are pumped out, which is the eventual result of the economic efficiency of the apiary.

Analysis of the results of phenological observations allows us to note the shift of the period of the beginning and
the end of flowering in other plant species. It should be noted that in both 2017 and 2018, the species composition of
the flora in the investigated area has blossomed continuously, ending in August and September: in European goldenrod
(Solidago virgaurea) - 01/09/2017 and 28/08/2018; in common globe thistle (Fchinops sphaerocephalus) - 09/05/2017
and 08/20/2018.

Key words: bee colony, phenology, biodiversity, entomophilous plants, Manchurian linden, nectar-pollen,
attendance, honey flow, flower conveyor.

Introduction. The Chuvash Republic is located in the center of the European part of the Russian
Federation - the Volga-Vyatka region. In the western part, it borders on the Nizhny Novgorod region, in the
north - on the Republic of Mari El, in the east - on the Republic of Tatarstan, in the southern part - on the
Republic of Mordovia and the Ulyanovsk region (figure 1). According to specialists, this geographical
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location has determined the most important characteristics of the climatic conditions, floristic and faunistic
features [1,2].

Gafurova M.M. (2014), in one of her works, wrote that floristic and phytocenotic diversity in Chuvashia
is caused, first of all, by its geographical location - at the junction of the European broadleaved, Eurasian
taiga and steppe botanical-geographical regions, boreal and continental bioregions. Also, the author noted
that for all the time of research in this area it was revealed 1586 species of natural flora from 573 genera,
126 families, 77 orders, 6 classes, 5 departments. However, the above-mentioned characteristics increasing
number of a population largely determine the degree of economic development of the territory, on the
dominant part of which the natural landscape is almost completely disturbed [1].

It should be noted that the current situation on the transformation of natural landscapes not only in the
Chuvash Republic but also in many other regions of Russia leads to a reduction in flora populations or their
complete disappearance. The reasons contributing to these processes are: deforestation, ploughness of
steppes, reclamation works, livestock grazing, violations of geo technology, land alienation during construc-
tion, industrial and transport emissions (ecotoxicants), recreational pressure and other factors [2,3,4].

Madebeikin I.N. and Madedekin L.I. (2015) wrote that over the past 50 years in the Chuvashia meadows
horehound (Eisholtzia cristata) has disappeared, and on the verge of extinction, there are nectariferous plants
like Valeriana officinalis (Valeriana officinalis), spurge olive (Daphne mezereum) and others. Looking into
questions of the transformation of ecosystems of various levels in the republic, they noted a decrease in the
number of insects (Wallace's giant bees (Megachile), burrowing bees (Andrena), Osmia (Osmia), bumble-
bees (Bombus)), on which the biopotential of entomophilous wild and cultivated plants depends [9,10,5].

One of the ways to solve the displayed problems is to expand the network of farms engaged in
beekeeping, the main task of which is the raising and maintenance of honey bees (Apis mellifera). From the
point of view of chronology, the connection between the bee and the flower was discovered as early as in
1750 by A. Dobbs, and in 1793 K. Sprengel proved the beneficial properties of honey bees and the need for
them to preserve the flora. Currently, it is estimated that 75-85% of all flower visitors are honey bees. It is
estimated that indirect benefit to agriculture from bees, during pollination, exceeds the direct benefits of
collecting honey in about 10 times [6].

Favorable prerequisites for the development of bee colonies and the obtaining of high honey flow are
created when a variety of nectariferous lands (landscapes) surround the apiary: forests, meadows, gardens,
fields and forest belts. On such areas, during the entire beckeeping season, continuous flowering of natural
and cultivated nectariferous plants is observed, as a result, there is a continuous honey flow or a flower-
nectar conveyor. At the same time, for the correct and full use of the honey-making base, it is necessary to
have information about the progression of the flowering of the presented plants, starting in spring and ending
in fall.

To study and characterize the local honey-collecting conditions, annually observe over the terms of the
flowering of nectariferous and polliniferous plants in the apiary bees' productive flight zone or phenological
observations over the apiary are conducted [7,8]. In general, it can be noted that phenology is a science that
studies periodic phenomena in the development of the organic world, due to seasonal changes. Accurately
compiled perennial phenological records or calendar of the flowering of entomophilous plants enable the
beekeepers to more rationally control their farming activities and improve the honey flow by including new
plants into the flower conveyor filling the non-honey flow periods. Based on the analysis of long-term
phenological records, the beckeepers can predict honey flow and make adjustments in the technology of
keeping and caring for bee colonies. [9,10,11,12,14].

The aim of the work is to establish the terms of flowering of the principal spring entomophilous plants
and small-leaved linden producing nectar in the middle of summer, as well as determining the attendance
of flowers by honey bees (4Apis mellifera), in the vicinity of the Vurmankasy-Shatma village of the Pikshik
rural settlement of the Krasnoarmeysky district, the Chuvash Republic.

Object, methods of the research. The work was carried out at a stationary apiary in the village
Vurmankasy-Shatma, Krasnoarmeysky district of the Chuvash Republic and at the department of general
and private zootechnics of the Chuvash State Agricultural Academy (2015-2018). The objects of the
research were the species composition of nectar-pollen plants on the above-mentioned apiary, and honey
bees (workers) - Apis mellifera.
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The methodological-theoretical basis of the research is the scientific works and developments of
domestic scientists, in particular, R&D of I.N. Madebeikin, as well as two-year results of phenological
observations. Attendance of flowers by bees was determined by the 5-point system proposed by I.N. Made-
beikin, 2001: 1 point - there is no insect on the flowers; 2 points - on average, less than one bee could be
found on 1 m” of the flowering area; 3 points - on 1 m” of the flowering area there are from one to two bees;
4 points - 3-4 bees on 1 m?*; 5 points - on 1 m* of flowers 5 or more bees can be found.

According to the accepted methods, the beginning of flowering is considered the appearance of the first
flowers on plants. In defining the beginning of the flowering of plants, in which flowers are collected in
iflorescences, the efflorescence of the middle (fruited) flowers is taken into account, rather than the
marginal flowers (unfertile). In herbaceous species, flowering begins with the appearance in the arca of
several (5-7 pieces) plants with opened flowers. The beginning of the mass flowering of nectariferous trees
and shrubs is considered as the period when about one third or one-fourth of all available flowers bloom; in
herbaceous plants - when there is at least one-third of the plants of the area with flowers. The end of mass
flowering is a condition when a tree has no more than 25% of all flowers, herbaceous plants - no more than
30% [10].

In the identification of plants, the Guide to higher plants of the Chuvash ASSR by Z M. Kudanova
(1965), as well as the monograph "Vascular Plants of the Chuvash Republic" by M.M. Gafurova (2014)
were used [1,15].

Research results. It is on record that knowing the beginning and end of the full flowering of plants, it
is possible to determine its duration. Depending on the strength of the honey flow, there are: a no honey
flow period, when the bee colony on the control weights shows a decrease in the total mass; supporting
honey flow, when the scales show from 0 to 0.6 kg of profit, while the honey in bee colonies does not
increase in the direction of profit and does not accumulate in an amount sufficient for pumping the
marketable honey; productive honey flow, when reference scales show from 1 kg or more of nectar profit
per day. In this case, the amount of ripe honey in colonies will be sufficient for selection and pumping. It
should be noted that the main honey flow is the strongest productive honey flow, when from each main
wintering colony, full unopened honeycomb frames from several honey chambers or shells are pumped out,
which is the eventual result of the economic efficiency of the apiary od the central regions of the Russian
Federation, including the Chuvash Republic.

The results of phenological observations of some aspects of the biology of the main nectar-pollen plants
and the attendance of flowers by honeybees (workers) are presented in the table.

Results of phenological observations over the flowering of the main nectar-pollen plants and their attendance
by honeybees in the vicinity of Vurmankasy-Shatma village of the Krasnoarmeysky district of the Chuvash Republic

2017 2018
flowering g flowering g
Name of plants on o g 3 en o =
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1 2 3 4 5 6 7 8 9
Coltsfoot (Tussilago farfara) 04.04 30.04 26 3 10.04 04.05 24 3
Basket willow (Salix viminalis) 08.04 19.04 11 5 14.04 26.04 12 5
Hazel, hazelnut tree (Cérylus avellina) 11.04 19.04 8 3 11.04 18.04 7 3
Goat willow (Salix caprea) 12.04 34.04 12 5 18.04 28.04 10 5
Caspian willow (Salix daphnoides) 13.04 23.04 10 5 21.04 30.04 9 5
Unspotted lungwort (Pulmonaria obsuera) | 24.04 14.05 20 4 25.04 16.05 21 4
Osier willow (Salix viminalis) 27.04 08.05 11 4 24.04 14.05 10 5
Grey willow (Salix cinerea) 28.04 08.06 11 4 04.05 14.05 10 4
Crack willow (yellow) (Salix fragilis) 03.05 16.05 13 5 09.05 20.05 11 5
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Table continuation

1 2 3 4 5 6 7 8 9
Norway maple (Acer platanoides) 09.05 19.05 10 4 15.05 26.05 11 4
Sphery willow (Salix fragolis) 0905 | 1805 9 5 11.05 | 21.05 11 5
White willow (Salix alba) 14.05 24.05 9 5 13.05 23.05 10 5
Almond-leaved willow (Salix triandra) 15.05 30.05 15 4 13.05 26.05 13 5
Sf;’?ﬁgflg)dandeh"n (Taraxacum 1505 | 15.06 30 3 1305 | 1206 | 29 3
{;;’;lffizv)ed violet willow (Salix 1805 | 2705 9 4 | 2405 | 0306 9 5
Gooseberry (Ribes uvacrispa) 18.05 08.06 20 5 18.05 09.06 21 4
Purple willow (Salix purpurea) 1705 | 27.05 10 4 11.05 | 2005 9 4
Black thorn (Prunus spinosa) 21.05 30.05 9 4 27.05 06.06 9 3
Apple tree (Malus) 22.05 02.06 10 4 18.05 28.05 10 4
Rowan tree (Sorbus aucupria) 30.05 12.06 12 3 20.05 02.06 12 3
Black chokeberry (Aronia melanocarpa) 01.06 11.06 10 4 24.05 05.06 11 3
White clover (Trifolium repen) 06.06 06.07 30 3 02.06 03.07 31 3
Greater celandine (Chelidonium majus) 20.05 18.07 58 5 26.05 25.07 59 3
Common barberry (Berberis vulgaris) 09.06 09.07 10 4 01.06 10.07 9 3
Tartarian honeysuckle (Lonicera tatarica) 07.06 19.06 12 4 13.06 24.06 11 4
Andrean lupin (Lupinus mutabilis) 10.06 30.06 20 3 16.06 07.07 21 3
Red raspberry (Rubus idaeus) 26.06 17.07 21 5 02.07 22.07 20 5
5};’;?2}07;%‘“% (Epilobium 2606 | 3007 | 44 4 | 2306 | 2804 | 35 3
Z;gif:; lsevsvfet clover (Melilotus 3006 | 07.08 38 4 | 2406 | 3006 | 36 4
Motherwort (Leonurus cardiaca) 23.06 18.08 45 4 10.06 05.08 45 4
Blueweed (Echium vulgare) 20.06 30.07 40 4 20.06 02.08 42 3
Lilac sage (Salvia verticillata) 30.06 05.08 35 4 06.07 08.08 31 3
Birds-foot trefoil (Lotus corniculatus) 10.07 20.08 40 3 25.06 30.07 40 3
Field scabious (Knautia arvensis) 10.07 30.08 50 4 16.07 06.08 50 3
Large-leaved linden (Tilia platyphyllos) 10.07 24.07 14 5 29.06 12.07 14 4
Small-leaved linden (7ilia cordata) 16.07 29.07 13 5 04.07 18.07 14 5
Compass plant (Silphium perfoliatum) 2007 | 21.10 89 4 2006 | 28.09 88 4
Snowberry (Symphoricarpos) 30.06 05.08 35 5 06.07 16.08 40 5
Manchurian linden (7ilia mandshurica) 28.07 10.08 12 5 16.07 29.07 13 4
European goldenrod (Solidago virgaurea) 01.08 01.09 30 3 25.07 28.08 30 3
;ﬁgﬁ?ﬁ’;ﬁt f)“Sﬂe \Bohinops 0408 | 0509 | 31 3| 1907 | 2008 | 316 | 5
Artichoke (Helianthus tuberosus) 14.08 30.09 45 3 30.07 24.09 54 3

The results of phenological observations over the main nectar-pollen plants on a stationary apiary in
Vurmankasy-Shatma, Krasnoarmeysky district allow us to note that there is availability for bee colonies of
spring, transitional, summer and late honey flow (nectar and pollen brought to the bee colony from the
surrounding plants). The research made it possible to establish the distinctive features during the periods of
beginning and end of flowering in 2017-2018 in all representatives of flora in the apiary and adjacent
territories, which is most likely due to the cyclicality of their development in nature. The distinctive features
of' the attendance of flowers by honeybees in plants within the same taxonomic group, as well as in different
groups, which are associated with biomorphological traits, as well as microclimatic conditions for
development, have been revealed. The group of plants, with the attendance pf 3 points is early flowering
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and not large-scale, which may have affected this indicator. At the same time, attendance is affected by
temperature indicators that affect the sugar content and thus control the effect of attractiveness for bees.

The group with 4 and 5 points of attendance consists of mostly mass-flowering species, which explains
the high scores. The distinctive features between years may be related to the same biological cyclicity in
plant development or weather conditions [17]. In general, it can be noted that high honey flow and other bee
products are closely related to the presence of a forage base characterized by high biodiversity of entomo-
philic plants. Herewith, in order to conduct annual activities on the use of nectariferous resources in the
apiary and adjacent areas, it is necessary to carry out regular phenological observations over the flowering
of plants supporting and the main nectar pollen, which will be an analytical material for the creation of a
regional predictive information base.

A. . Cxropuos!, B. T'. Cemenon?, B. H. Carrapos?, /. A. Baiimykanos®
I. A. Tomanos*, T'. A. A6aysiaesat, JI. A, @aiizy/uiaesa

"Uygam MEMIIEKETTIK ay bLTIIAPY AIIBLTLIK akagemusice" OMBKBEBM, UeGokcapst, Pecei,
2" AKMOJLIA aTHIHAAFBI Bamkypt MeMekeTTik mexarorukansik yausepcureti" ®MBKBEM, Va, Peceit,
*Baiicepre-Arpo" Oxy FeubIME-oHAIpiCTIK opTanbrsr” KIIC, Tanrap ayaaust, Anmarst 00bsicer, KasakcTan,
‘M. Byesos atemaars OHTycTik Kazakctan MeMickeTTik yausepenteri, [smvkent, Kazakcran

YYBALI PECIIY BJIMKACBIHBIH HETT3I'T HITPHEJII TO3AHABI OCIMAIKTEPIH
OEHOJIOI'UAJIBIK BAKBIJIAY/BIH KEUBIP HOTHKXEJEPI

Annotamusi. Makanana Uysam PecriyOnmkaceiabir KpacHoapMelika ay JaHbIHBIH BypMaHkacs-MartbMma ay blTbl
MAHAWBIHIAFE Oanl apaTapbIHBIH HOTI3Tl IMIPHCI TO3AHIBI OCIMTIKTCPiIHIH TYNACHYIHC (DCHONOTHSIBIK OaKpLiay
HOTIDKEJICPIHIH TCOPHSUIBIK JKOHE TOKIpHOETiK Aepekrepl OepinreH. Herisri kekreMri 3HTOMO(HIBAI 6CIMAIKTEPAIH
TYJACHY MEp3iMIepl, Ma3/IbIH OPTAChIHAA IIBIPHIHABI OHIIPETIH YCAK JKANBIPAKTHI SKOHE HWHTPOIY KIMSJIAHFAH KOKE
TYPJEPIHIH KabIPAKTaphI OCITICHTEH.

Owmaprans! 6an1b1 ankanTap (JaHamadTrap) THEFBI3 KOPIIAFAH YKaFTAHIapaa apa YIIapbH JAMBITY JKOHE MKOFaPhI
6an KMHAFBIITAPABI ATy YIOIH KOJAMIIbI aTFBIIAPTTAp MKACANATHIHEL AOJCIACHAL. OPMaHIap, MaObIHABIKTap, OaKTap,
ajKanTap >KOHC IIPHETI-TO3aHABI (DIOPAHBIH OHOOPTYPILIIri Oap OPMaH AJTKANTAPHL, SFHH Y3IIKCI3 MCIWIIHHABIK
JKHHAY Taiaa 001aa61 HEMECE TYII-IIIPHET KOHBEHEp KypbUiaasl. OeHOIOTHAIBIK OaKprIay OaphIChIHAA OalT apa eci-
PYIILIEp IIipHET-T03aHAb! (DTOPAHBI HAKTHI KOHE TOJIBIKKAH/IBI A JANAHy YIIiH €pTE KOKTCMHEH 0acTar ;KoHE KY3Ae
apa MayCHIMBIHBIH COHBIHIA ASKTANATHIH YCBIHBUIFAH OCIMIIKTEPHIH TYIACHY KE3CKTIMIri Typajbl KOIDKBLIABIK
3CPTTCYICP MONIMCTTEPiHIH OOy KAKET CKCHIHE KO3 JKCTKI3Al. Ko sKeImablK ()eHOTOTHAIBIK Ka30a1apabIH JYPBIC
JKacaJFaH JACPEKTEPI KIHE FHTOMODIIBAI 6CIMAIKTEPAIH TyIIeHY KYHTI30eci 6am apa yIChIHA OMapTra Mapyanibl-
JIBIFBIH XKYPTi3y OOMBIHINA 63 iC-KHMBLIBIH aKbLITFA KOHBIMIBI YHJICCTIPYTE JKOHE Ty KOHBEHEPIHE YKaHA HHTPOY KIHI-
JAHFAH 6CIMIIKTEP/i KOCY >KOJIBIMEH MEAOCOOPATAPABI XKAKCAPTyFa Kemiaaik Oeperi. TypakTsl KOIDKbLIIBIK (heHO-
JIOTHSAITBIK YKa30a1ap/abl TAIAAy HETi31HIC OMAPTAHKIH opOip oMapTack! Oalt JKHHAFRIH OODKAH aIaIbl sKOHE Oa apana-
PBIHBIH O0TOACBUIAPHIH KYTIN-YCTAY >KOHE KYTY TEXHOJOTHACBIHA TY3ETYJICP CHTI3E alaibl IEH CCHIMMEH YMITTCHYTE
Oosagpbl.

Uysam PecnyOmmkacembi Kpascroapmetick ayaansiHbH "TTuenosomueckoe” XKIIIK omapraceHBIH apa eci-
PYIILIEPi IIIPHENTI-TO3aHABUIAPABIH TONBIK TYACHYIHIH 0acTaxybl MCH ASKTANYBIH O1NIc OTBHIPHIIN, OHBIH Y3aKTHIFbIH
AHBIKTAayFa O0JATHIHBIHA KO3 JKeTKi3al. bax skunay xynrinHe OalnaHbICThI O6iHEe Al OaKbUIAY Tapa3blIaphIHIA apa YICH
SKaIIbl MAaCCAHBIH TOMECHICTCHIH KOPCETETIH Mea0cOopabr; Tapasbl 0-x1eH 0,6 Kr-ra feiiiH maiiza KepceTKeHAe KO-
Jaymsl MeaocOopabl, Oy perte ban apa ysmapeiaaarsr Oan maiaa sKaFelHA YIFAHMaias! )KOHS Tay apiblK Oam TypiHae
COpY YIIiH KETKUTIKTI MeJIIEpAc >KHHAKTAIMAHIbl, OaKplIay TapasblIapbl KyHIHE 1 Kr jkKoHE OJaH Ja Kem maina
KOpCEeTKeHE oHIMal MexocOopasl. by skarmalina orGackiHAa MCKEH Ol CaHbI ipiKTEY *KOHE COPY YIUIH KETKLTIKTI
memmepae Oomaasl. AWTa KeTy Kepek, 0acThl 0ax »KWHAY — CH KAKChI OHIML Oax uHAY Ke3eHl. by kezae apbip
HETI3r KBICTBIK TYKbIMIAC apa YUIAPBIHAH HE KOPIYCTAPBIHAH JKATICBHIPHUIFAH KAKIMAKTAPBIMCH Oanaybl3asl Oam
AJIBIHAIBL, ©3 KC3CTIHAC 01 OMAPTAHBIH YKOHOMUKAITBIK THIMALTITiHIH COHFBI HOTIDKECI OOIIBIN TAOBLIAIBL.

AJBIHFAH MOTIMETTEPACH KOPIHIIT TYPFAHMAI, 3CPTTEITCH ay MAKTA >KOHE OHIM/I1 0al )KHHAY aliMarbIHIA SPTYPI
TYpJepAiH OOIybIHA OAHIAHBICTHI 6CIMIIKTEPIIH TYIACHY MEP3iMATiri aHsIkTanabl. COHBIMEH KaTap, Oip TaKCOHO-
MISUTBIK TOII IIETIHAC 9P TYPJI I'YJIACHY KE3EHACP! AHBIKTAIABL. MBICANBL, TN, KBI3BLITAMI TYKBIMIAPHL, COVip AHbIHBIH
OpTachIHIA TYJACHI, CapbITaj] — MAMBIP aHBIHBIH OACHIHIA, a7 KAPAKOK Tal — MAMBIP aHBIHBIH ASFBIHAA TYIICHIL.
AfiTa KCTY KePeK, Coyip aifbIHIa epTe KOKTEMAC TYIACH OacTaraH CH SPTC MIiPHEITI-TO3AHIbLIAPFA OTCH-TION, COHAAN-
aK KBI3BLITAJ, KiOCK TaJI JKOHC CIIKi TaJ >KATAABL 3CPTTCY KC3CHIHAC YCHIHBLIFAH 6CIMIIKTCPIiH TYIACHYiHIH 0ac-
Taxysl 2017 sxernman 2018 sxpumra 6 KyHre aysicybMeH epekmencHal. CoHbIMEH Katap, erep 2017 >Kplibl 0apapIH
ryaacHyiHiH 0actanys 04.04-acH (erciimremn, Tussilago farfara), 08.04-aeH (cabay Tam, Salix viminalis), Keeci KbLTbI
—10.04 (ercimuemn), 14.04-1cH (caday Tam).
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OCHOTOTHATBIK OAKBLIAY TAPIBIH HOTIDKCICPIH Taamay OCIMAIKTSPIIH TYAACHY, ASKTAIY KC3CHIHIH KOHE 0acka
TYPJEPIHIH XbUDKYBIH aTal eTyre MYMKIHAIK Oepedi. AWTa keTy kepek, 2017 sxome 2018 KpInmapsl 3epTTEIreH
ayMakTarsl (PIOPaHBIH TYPIIK Kypambl TaMbl3 OCH KBIPKYHEKTI agKTaW OTHIPBIN, Y3IIKCi3 TYIACIl: alThIHIIBIOBIK
(Solidago virgaurea) — 01.09.2017 x. xone 28.08.2018 x.; >xymbIpbac nakca (FEchinops sphaerocephalus) —
05.09.2017 sx. xone 20.08.2018 x.

Tyiiin ce3aep: 0an apa yAacsl, ()CHOIOTHSA, OHOOPTYPIILTIK, SHTOMO(DHIBII 6CIMIAIKTEP, MAHBKYPIIi JKOKE, TIip-
Hesiep Oypuiri, 6apy, 0an KuHay, TV KOHBCHEPI.

A. H. Cxropuog!, B. . Cemenor!, B. H. Carrapos?, /I. A. Baiimykanos?,
A. A, Jomanos?, I. A. Adayamaesat, JI. A. ®aiisysLiaenat

1®I'BOY BO «UyBalickas rocy,1apcTBEHHAS CEIbCKOX03IHCTBEHHAS akaneMus , Uebokcapsl, Poccus;
2OT'BOY BO «Bamkupckuii TOCY JAPCTBEHHbIN MEIATOTHYECKIM YHUBEPCUTET UM, AKMYJUTBD, Vba, Poccust;
3*TOO «YueOHbIH HAY4HO-TIPOM3BOACTBEHHBIN IEHTD «Baiicepke-Arpoy;
Tamrapckuii paiton, AnmMaTHHCKAg 001acTh, Kazaxcras;
‘HOsKHO-KA3aXCTAHCKMM TOCY JAPCTBEHHBIN YHHBEPCHTET HMeHH M. Ayasosa, [TIsvkent, Kazaxcran

HEKOTOPBIE PE3YJbTATHI ®PEHOJIOT'NMYECKHX HABJIIOI[EHI/I“I‘/‘I 3A OCHOBHBIMH
HEKTAPOIBIJIbBHEHOCHBIMHA PACTEHUAMHA YYBAIIICKOU PECITYBJIUKHA

AHHOTaHI/Iﬂ. HpeﬂCTaBJ'IeHI)I TCOPETHICCKUC U IKCHCPHUMCHTAJIBHBIC JAHHBIC PC3YJIbTATOB q)enonorm{ecmx
Ha6J'lIO£[eHI/II\/II 3a OBCTCHUCM OCHOBHBIX HCKTAPOMBUIBLICHOCHBIX paCTeHI/IfI " IOCCIMACMOCTBH0 HX MCAOHOCHBIMH
ImIeaMu B OKpecTHOCTIX 4. Bypmankacsi-Illarsma Kpacroapmetickoro pationa Uysamickoit PeciyOnukn. YcTaHOB-
JICHBI CPOKH LBCTCHUA OCHOBHBIX BCCCHHHUX 3HTOMO(1)I/IJ'II>HI>IX paCTeHI/IfI, JIMITBI MCJIKOJIMCTHOH H HHTPOAY IHPO-
BAHHBIX BHJOB JIUII, MPOAY IMPYIOIIKMX HEKTAP B CEPEAUHE JIETA.

Jloka3aHo, 4TO ONarompHATHHIC MPEAMOCHUIKH I PA3BHTHS IMUEIMHBIX CEMEH M MOJMYyUYCHHS BBICOKHX MEIO-
cOOpOB CO3JAFOTCS B TEX CIYyYasX, KOIZA MACEKY BIUIOTHYIO OKPY’Kar0T MEIOHOCHBIC yTonbs (Manamadrser): seca,
JyTa, Cazpl, OB M JIECOTIONOCH C OHOPa3HOOOpa3HeM HEKTAPOIBLIBIICHOCHOH ()IIOPHI, T.€. MOSBILICTCS HEIMPEPHIBHBINH
MeA0COOp HITH CO3JACTCA IIBCTOYHO-HCKTAPHBIH KOHBEHEP. B x01¢ (DCHONIOTHUCCKAX HAOTFOACHUH ITICIOBOABI YOC-
AUITHCH, YTO 1A YCTKOTO H IMOJHOUCHHOI'0 HCIIOJIb30BAHHA HGKT&pOHBIJIBHeHOCHOfI (I)J'IOIZ)I)I H606XO£[I/IMO HMCTh
CBEJICHHS MHOTOJICTHHX HCCJICAOBAHMI O IOCJICIOBATEIFHOCTH LBETCHHUS IPEACTABICHHBIX PACTCHHI, HAUMHAS C
PAHHEBECCHHETO IEPHOJA M 3aKAHYHBASI OCCHBIO B KOHIIC ITICTIOBOHOTO CE30HA. [IpaBHIbHO COCTABICHHBIC TAHHbIC
MHOTOJICTHHX (DCHOJIOTHYCCKAX 3aNMCEH W KACHIAPH BCTCHHUA YHTOMO(DHIBHBIX PACTCHHH TAPAHTHPYIOT BO3MOK-
HOCTH MICIOBOAY PA3YMHEC KOOPAUHHUPOBATH CBOH I[efICTBI/I}I 0 BEACHHUIO ITACCHYHOTO XO3SUCTBA H yay1marb MEO0-
cOOp IMyTEM BKIIIOUYCHHS B IIBETOYHBIN KOHBEHEP HOBBIX HHTPOLY IMPOBAHHBIX PACTCHHH, TMTOJTHEE 3AMOIHIONMX 0e3-
MenocOopHbIe neproabl. C YBEPEHHOCTBIO MOKHO HAJCATHCS, UTO HA OCHOBE AHAIM3A PETYJLIPHBIX MHOTOJCTHHX
(peHOIOTHIECKUX 3AIUCEH KAKABIA ITIEIOBO/ MTACCKH MOKET CIIPOTHO3UPOBATH MEAOCOOP W BBOAUTH KOPPEKTHPOBKY
B TEXHOJIOTHIO COZICPKAHMUS M YXO0/1a 32 CEMbSIMH ITHCII.

[MuemoBoast macexkn OO0 «ITuenopoaueckoe» KpacHoapmeiickoro pariona Uysamckol PecnyOnmnkn yoeIumuch
W UM H3BECTHO, YTO, 3HASI HAYAJIO M KOHEII IIOJTHOTO IIBETCHUS HEKTAPOIBLIBIICHOCOB, MOYKHO OIIPEICIUTD €TI0 MPOJ0I-
SKUTEILHOCTD. B 3aBHCHMOCTH OT CHITBI MEA0COOPA Pa3IHdatoT: 0e3MEA0COOPHBIA NEPHOT, KOTAA ITICIHHAS CEMbS HA
KOHTPOJIBHBIX BCCAX MOKA3BIBACT CHHIKCHUC 06H.[eI\/'I MAacCcChI; no;:mepm/ma}omnﬁ MGI[OC60p, KOTAa BCChI MOKA3BIBAKOT
o1 0 1o 0,6 kxr mpuOBLIH, TP 3TOM MEA B ITICITHHBIX CEMBIX HE YBEIMYHBACTCS B CTOPOHY MPUOBIIN W HE HAKATLIH-
BACTCA B KOJTHUCCTBEC, AOCTATOTHOM IJIA OTKAYKHA B BHUAC TOBAPHOI'0 MCIOA; Mpoay KTHBHBII MGI[OC60p, KOraa KOHT-
POTBHBIC BECHI MOKA3BIBAIOT OT 1 KT 1 00JIce MPHOBLTH HEKTApa B ACHB. B 3TOM ClIyuac KOJHYCCTBO 3PLIIOTO MEIA B
CEMBSX OKQKETCS B TIOCTATOYHOM KOJHYECTBE A1 0TOOPA M OTKA4KH. ClIeyeT OTMETHUTD, YTO TJIaBHBIN MeI0ocOop —
3TO CaMbId CHJIBHBIM TPOAYKTHBHBIH MEIOCOOp, KOTJA OT KaXkKIOH OCHOBHOM 3MMOBAIIOW CEMBH OTKAYHBAOTCS
TIOTHOMCOHBIC 3aNMCYATAHHBIMUA KPBIMICYIKAMHA COTOBBIC PAMKH OT HCCKOJBKUX MArd3WHHBIX HAACTABOK HJIH KOPITyCOB,
YTO W SIBJIETCSI KOHEUHBIM PE3YJIbTATOM 3KOHOMHYCCKOH 3(D(DEeKTHBHOCTH MACCKH.

Kax BUIHO W3 MOMYYCHHBIX JAHHBIX, HA HCCICTOBAHHOM TEPPUTOPHH IPHUIIACEYHOTO YYACTKA H B 30HE MPOAYK-
THBHOI'O Me/:[oc6opa BBIIBJICHA ICPHOAUTHOCTD IBETCHIA paCTeHI/IfI, 6.]'[31"02[31351 HAJTA'TAK) PA3JIMIHBIX BUOOB. B 10 3x¢
BpeMs, B IPEAEIaX OJHON TAKCOHOMHYECCKON TPYIIIBI TAKXKE BBIIBICHBI PA3IHYHBIC NEPHOABI LBeTeHIA. Hanpumep,
B POy UBBI, BepOa 3aI[BETACT B CEPEIMHE ANPEJI, MBA Iy PITY PHAS — B HAYAIC Mas, 4 HBA MTUTHIUMHKOBAS — B KOHIIC
Masd, € YEM CBA3dHA IMOCCIIACMOCTD IIBECTOB HBBI ITUCIIAMH. Cne/:[y €T OTMCTHUTD, UTO K CAMBIM PAHHUM HCKTAPONBLIb-
LIEHOCAM, KOTOPbIC HAYMHAIOT [IBECTH PAHHEH BECHOH B aIpelic MECSNE OTHOCHIMCH MaTh-H-MadeXa, a TAaKXe Bepoa,
nBa-OpeTMHA M HBA BOTYHUKOBASL. Hauamo mBeTeHUs MpeICTaBICHHBIX PACTCHUH 32 IIEPHOT HCCIIC0BAHMI OTINYAJICS
cMemeHueM Ha 6 gHeit ¢ 2017 Ha 2018 rox. Ilpu 3toM, ecam B 2017 roay Ha4ano MX HBETCHHA OXBATHIIO MEPHOA C
04.04 (mate-u-maucxa, Tussilago farfara), ¢ 08.04 (wBa mpyroBumnas, Salix viminalis), To B creayromeM roay
maTupoBka Opr1a — 10.04 (Marb-u-mauexa), 14.04 (uBa mpyTOBHIHAS).
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AHamm3 pe3ynbTaToB (PCHOTOTHYCCKUX HAOIOACHHH MO3BOIACT OTMCTHTE CMCIICHIC IICPHO1A HAYATA BCTCHAS
M OKOHYAHHUS V¥ OCTANGHBIX BHAOB pacTeHui. ClaeayeT OTMETHTH, 4TO Kak B 2017, tak u 2018 rr. BHAOBOH COCTAaB
(Topsl HA HWCCICAOBAHHOW TEPPHUTOPHH LBEJI HEIPEPHIBHO, 3aKAHUMBAS ABTYCTOM M CEHTAOPEM: 30JOTApHHK
0OBIKHOBEHHBIN (Solidago virgaurea) — 01.09.2017 1. m 28.08.2018 1., MOpPIOBHHK INAPOTOIOBBIH (Fchinops
sphaerocephalus) — 05.09.2017 r. n 20.08.2018 1.

KiroueBnbie ciioBa: muemmHas ceMsbs, ()eHOIOrnsI, OHOPa3HO00pas3He, SHTOMO(MIbHBIE PACTCHUS, MAHBKYP-
CKasl NI, HEKTAPOIBLIBIIEHOC, MOCEIAEMOCTh, MEAOCOOP, IIBETOYHBII KOHBEHEP.
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