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1. bharogapHoCTb

3emnedenue ¢ anbmepHamusHoeIMu onblaumenamu (3A0) peanusyetca
BMepBble, U Mbl XOTeNWN Obl BbIPa3UTb HGNArogapHOCTb 3a MOALEPHKKY
OoHopam:  @edepansbHomy MuHucmepcmsy okpyxcaroweli cpedel,
oXpaHel npupodsbl U b6e3onacHocmMu AOEepHLIX PeaKkmopos, a TaKKe
MUWHUCTEPCTBY  CE/IbCKOTO M BOAHOrO  xo3AlkcTBa  Pecny6avkum
Y36eKnUCTaH, MOKOMHOMY A-py 3aKupy XanukynoBy, XOKMMUATaM
MapKeHTCKUX W  BOWCYHCKMX PaliOHOB, HaUMOHa/NbHbIM CUCTEMAM
CeNbCKOXO3AMCTBEHHbIX uccnegoBaHmii (HCCXWM), wkonam «Asnog»
n «Capuocmné», Typakyn Xampaesy, MUpuMmKyn TaHrMpKynosy, U B
0COBEHHOCTU Bbipaxkaem HnarogapHOCTb BCEM YeHam NpuycagebHbIx
XO3AMCTB, TEM, KTO OKa3a/ NPeKpPacHyo NoAAep KKy B NoseBbix paboTax.

Mbl NOArOTOBUAW AaHHYKO 6poLLopy, B OCHOBHOM, AN YaCTHbIX
npuycagebHbIx Xo3ancTe. Mbl pekomeHayem 06CyaAnTb BO3MOXHOCTH
co3gaHuA TponMbl 414 ONblAUTENEN Ha BcTpedax cen. Jlloboe yacTHoe
npuycagebHoe xo3aincTeo, npumeHatowee 3A0, CMOXKET 3HAYUTE/bHO
YBEIMUYNTL YCTOMYMBOCTb arpo3KOCUCTEM B YC/IOBUAX MEHAoLEeroca
KAnMmata u obecneuntb 61arococToaHmne byayLwmx NoKoAEHNN.

Christmann, S., Aw-Hassan A.A., 2012.Farming with Alternative Pollinators (FAP)
—an overlooked win-win-strategy for climate change adaptation. In: Agriculture,
Ecosystems and Environment 161, 161-164.

1. MuMHHaTgOopUUAUK

Mykobun uyaHenamys4vunap 6unaH oOexkoH4yuauk (MY[) 6yryHru
KYHO2 WK mapoTaba Xopuil KUAnHAW Ba 6U3 foHOP MepMaHUAHWUHT
Tabuam, Ampog-myxumHu Mmyxoghaza Kuauw ea Aopo xasgcusnueu
®edepan sasupnuzuza, me3boH Y3BeKUCTOH nasnaTura, Kuwwiok
Ba CYB XY¥a/nuru sasuvpaurura, mapxym [-p. 3okup Mb6parnmosuy
Xonukynosra, MapKeHT Ba BONCYyH TyMaHNapU XOKUMUATUIA, MUAAUIA
KMLLUNOK, XYXKaZMK UAMUIA-TaAKMKOT TU3MMnapura, Asnog sa Capmocné
MaKTabnapura, Typakyn Xampaesra, [Mupumkyn TaHIMpKynoBsra,
allHMKca fJana uvwnapvaa KymaknawraH 6apuya LWaxcuii TOMOpKa
XY¥KaNMKNapu ab30napura MUHHATA0PUUANK Bungmpamms.

Ywby KynnaHMaHM 6M3 acocaH LWaxcuii TOMOPKA XYXKaluKaapu
YUYyH TaWépnaauKk. Bu3 KUIWAOK WWFUHAApPUAA 4YaHrnaTyBYMaap
NyNaKNapuHM TaWKUA KUamw bopacmaa myxokamanap oMb 6opuilHm
TaBcuA Kunamus. MY, HM TafbuK KuMnagmraH xap KaHzawn Luaxcui
TOMOPKA XY)KaZWUrW  arpo-3KOTU3MMAAPHWUHT  UKAMM  y3rapulumnra
YUAAMIUAUTUHM Ce3UNaPAN Lapaxkaja OLMPaaW Ba KenaxaKk aBnog,
$apOBOHANTUHUN TabMUHNANAN.

Christmann, S., Aw-Hassan A.A., 2012. Farming with Alternative Pollinators
(FAP) — an overlooked win-win-strategy for climate change adaptation. In:
Agriculture, Ecosystems and Environment 161, 161-164.



2. Executive Summary

Pollinators play a key-role in agriculture, for biodiversity protection, ecosystems and climate change adaptation.
But globally rapid decline of wild pollinators threatens mankind; honeybees cannot compensate the losses.
Central Asia has been identified as the second most vulnerable area worldwide concerning economic loss
in consequence of pollinator loss. But that study did not take climate change into account, which is above
average in Central Asia and a major risk for pollinators, because it interrupts the timely synchrony of plant-
pollinator interaction and leads to high loss of biodiversity. In Uzbekistan climate change might also induce a
shift from crops not requiring pollinators, but a lot of water — like rice, wheat and maize — to fruits, vegetables
and oil seeds requiring less water but pollinators.

Farming with Alternative Pollinators (FAP) enhances climate change resilience of agro-ecosystems and
income of farmers simultaneously. High biodiversity of pollinators leads to higher quantity and better
quality of many crops. Therefore, FAP uses a part of the field or the orchard for habitat enhancement
for pollinators, but though in total the income can be much higher for many crops than on control fields
having the main crop in the entire area. Also FAP-fields attract predators, which reduce pests. FAP is a low-
cost method; the farmer investing some time and thoughts on habitat enhancement can gain much higher
income from his or her plot by small efforts. This makes FAP an economically self-sustaining climate smart-
innovation and valuable worldwide. Currently, FAP is the only available self-sustaining method to combat
the global pollinator crisis.

2. KpaTtKkuii 0630p

OnbILAUTENN UMPAIOT KNKOYEBYHO POJ/Ib B CE/ILCKOM XO3AMCTBE, B 3awuTe 6MopasHo0bpasms, IKoCMCTeM U B
aflanTaumMm K M3MEHEHMIO KMMaTa, HO r106anbHOe Pe3Koe COKpalleHMe AMKUX OMNbUIUTENei yrpoxaer
Ye/oBeYEeCTBY M OAHM AOMALUHME NYesibl He MOryT KOMMeHCMpoBaTb 3Ty noTtepto. CpeaHas Asus 6bina
onpeaeneHa Kak BTopas Hambosee yA3BrMasn TepPUTOPUA B MMPE MO SKOHOMUYECKUM NOTEPSIM, BCIeACTBUE
ncyesHoBeHus onbiauteneit. OfHaKo, AaHHOE UCCAEeAOBaHME HE YYUTLIBAO PUCKM U3MEHEHWA K/MMaTa,
umetowme B CpeaHeit A3MM NOKasaTeNn BbllECPEAHEro, @ TaKXe OCHOBHOW PUCK A/1A OMblAMTeNel, Tak
KaK 3TO HapyLlaeT CBOEBPEMEHHYIO CUHXPOHMIO B3aMMOOTHOLLEHWS PACTEHUIA C ONbIIUTENAMU U BEAET K
6onblwol notepe 6uopasHoobpasusa. B Y3beKucTaHe M3MEHEHME KAMmaTa MOXET MPUBECTM K nepexoay
OT KyAbTYp, HE TPeBYIoWMX ONblAUTENe, HO PacTyLLMX Npu BONbLIOM KOAMYECTBE BOAb! (pUC, NWeHuua u
KYKYpy3a) K KynbTypam, TPebyiolmx MHOro onblIMTeNEN, HO C MEHbLUMMM 3aTpaTamu BoAbl (ni1oaosble,
OBOLLUHbIE M MACAAHWNYHbIE).

3emnegenune ¢ AnstepHaTMBHbIMKM OnbiiuTensamu (3A0) yBennumBaeT yCTOMYMBOCTb arpo3KoCcUCTEM K
M3MEHEHMIO KMMaTa, YTOo, B CBOIO ovepespb, obecneunsaeT CTabubHOCTb L0X0A4A YACTHbIX NpUycagebHbIx
x03A1cTB. bonblwoe 6uopasHoobpasme onbIIUTENEW BEAET K YBEIMHEHWIO YPOXKAA U YNyULIEHWIO KayecTsa
MHOrux Kynbtyp. oatomy 3A0 Mcnonb3yeT onpeaeneHHble y4acTKM Nofein uam cafos Ans oboraweHus
MecToObUTaHWUA onblAUTeNel, HO 0BLLMIA OXOL MOXKET BbITb HAMHOTO BbILLE A1 MHOTUX KY/IBTYP, YEM Ha
KOHTPO/IbHBIX MOAX, UMEIOLMX OCHOBHbIE KynbTypbl. Takxke 3A0 nons NpuMBAEKAIOT XULLHWMKOB, KOTOPble
YMeHbLIAT KonuyecTso Bpeguteneil. 3A0 — 3TO AelleBbli METOA, TaK Kak 4YacTHble npuycagebHble
X03AMCTBA, BKNaAblBalOLME MHOFO CUA U BpEMEHU Ha oboralleHune CBOMX Noseil, cafloB U OFOPOAOB MOTYT
NOMYYUTb JOXOA, OT CBOErO Y4aCTKa HAMHOTO NMPEBOCXOAALLMIA NPeAbIAYLLMIA AOX0A, HO YXKe C Hebonbmmu
yeunuamm, yto genaet 3A0 camonoafepiKMBalLMM HOBLUECTBOM B 3KOHOMWMYECKOM, KAMMATUYECKOM
nnaHax W, COOTBETCTBEHHO, LEHHbIM ANA MUPa, B Uenom. B HacToAwee Bpema 3A0 - eAMHCTBEHHbIV
OOCTYMNHbIA METoA, C CamonoaAeprKmBatoLLeit cuctemoli no 6opbbe ¢ robanbHbIM KPU3UCOM ONbIAUTENS.

2. Kuckaua wapx,

YaHrnaTyBumMaap KULWNOK XY¥KanuMrnaa, BUoXmuama-xuanmkHv acpallaa, 3KoTM3umMaap Ba KAUM y3rapuwmra
MOCMAWNLWAA MyXUM POJb YAHAUAM. AMMO AyHE 6yiinya EBBOIM YaHINATYBYMAAPHUHT KECKUH KMCKApULLM
MHCOHMATTa XaBd COAMOKAA. BaxonaHKuW, XOHaKMNAWTUPUAraH acanapunap ywby NYKOTUWHUHT YPHUHK
6oconmaiian. YaHmaTyBUMNapHUHT MYKOAULIM OKMBaTMaa MKTUCOAMI 3apap Kypuw 6yiinua YpTta Ocné
OYHEAArM MKKUHYM Xxyaya cudatnga 6axonaHraH. BMpoK ywby TaAKWMKOT UWAApU MKAUM Y3rapuiimn
OKMbaTAapuHM MHoGaTra onMaraH. BaxonaHku, Ypta Ocuéna MKAUM Y3rapuium YpTaya KypcaTKuuaaH lokopu
Ba 6y y3 HasbaTMAa yaHraTyBUMNAPra KatTa xaBd TYFAMPAAM, YYHKM BYHUHT okubaTMAa Ycumauknap
Ba YaHMIaTyBuMiap ypracuparn y3apo MyHocabaTHUHI BapKapopaurura nytyp eTagu Ba buoxunma-
XUANMKHUHT KECKMH iYKonuwura onmb Kenaau. Y36eKMCTOHAA WMKAMM Y3rapuilv YaHInaTyBuMNapHu
amac, banku Kyn cys Tanab KunaguraH LWonum, byFooin Ba MaKKaXKkyxopu Kabu akMHNapAaH cyB Kam Tanab
KWagMraH, aMmmo YaHriaTyBuMAapra MyxTox 6yiraH mesasiu gapaxtiap, cab3aBotnap Ba MOMIN 3KMHAAP
Kabu 3KMHAAPHWN ETULITUPULLIFA ONNG KENULIWM MYMKMH.

MyKobun YaHrnatyBumnap 6unaH AexKoHUMAuK (MY/[) arpo-3KOTUIUMAAPHUHT WKAMM y3rapuiuimra
YMOAMAMAUTMHU Ba Y3 HaBbaTMAa, LWAXCM TOMOPKA XY¥KaAMKNapu JAapoMag/iapuHU  OLIMPaaM.
YaHraTyBUMNAPHUHT tOKOPU BUOXMAMA-XMANUTUN KYMTMHA SKUHAAPHWHT tOKOpM Ba cudatam xocun
6epuiwmrra onnb kenagy. LLYHUHT yuyH MY/ yaHrnaTyBUMNap yuyH SKMHAAP XMAMA-XUTIUTUHU OWMPULWIAA
LANaHWHT €KW BOFHUMHT Mabaym bup KucmugaH doipanaHagu. LyHra KapamacgaH, ywéy maigoHaaH
O/IMHAAMIAH ANMU XOCUA Ha30paT MAUAOHUHMHT BYTYH KMCMUAA IKUATAH acOCUI 3KMH XOCUAUAAH aHYa
toKopu 6ynagu. Ly 6unan 6upra MY-ganacy skMHAAP 3apapKyHaHAANAPUHUHT TabuKiA KylwaHAanapuHu
Xam Xanb kunagn. MY kamxapaxatau ycyn 6ynub, fanaga 3KMHAAP XMAMA-XWAMIMHU OlMpULLAaa
03rMHa BaKT Ba 3bTMOOP KapaTraH LUAXCUI1 TOMOPKA XYXKaNMKNApU {3 TOMOPKACUAAH 03 cabi-xapakar
6unaH IKopY fapomas ONMLLN MyMKUH. By aca MY, HUHT UKTUCOAMNI KUXATAAH Y3UHU-Y3U OKNahauraH
Ba MKJIUM XKUXATAaH Makbyn MHHOBALMA Xamaa AYHEAArM KUMMATAWM EHAAWYB 3KAHAUIMAAH Janonat
6epaan. byryHrn KyHaa MY/ yaHmaTyBUMNap MHKMPO3Ura Kaplum Kypawmwaa Y3uHU-y3u okaanauraH
ArOHa MaBKyZ YCyN caHanasu.

Only few pollinator species can pollinate, if
weather is bad, e.g. bumblebees

To1bKO HECKO/bKO onblaumesnel moaym
orblIAMb 8 Cy4ae naoxol Mo2odbl, Hanpumep,
wmenu

®akameuHa bup HeYma YaHeaamMys4unap,
macanaH myKkau apuaap ob6-xaeo éMoH bynzaH
wapoumaa yaHesama oaaounap

Discussing field design for Farming with
Alternative Pollinators (FAP) with smallholders
Obcymdaemcs nonesas cxema 0414 3emnedenus
¢ anbmepHamusHsiMu onblaumenamu (3A0) ¢
YacmHsIMu npuycadebHbIMu xo3alicmeamu
MyKobun yaHanamys4unap 6unaH 0exKoHYUAUK
(MY2) dana yusmacu waxculi momopKa
XYHANUKAAPU 6UAGH MyXOKAMA KUAUHMOKOA
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Raspberry is a profitable shelter plant and
attracts different pollinators over a long
period
ManuHa - amo aghghekmusHoe 3awumHoe
HacaxcdeHue u npuesaekaem pasauyHbIxX
onelnumeneli 8 mevyeHue 0on2ux
nepuodos
MatimyHxcoH ¢olidanu uxoma ycumnauau
caHanaou xamoa y30K 8akm oagomuda
mypau-mymaH XxawapomsAapHu y3uea
wanb Kunaou

Polyommatus sp

= s el o s
Herbs (coriander, basil etc.) adjacent to
the crop can enhance pollinator diversity.
3eneHsb (KuwHey, 6a3uauxk u m.o.)
803/1€ KysibMYypHbIX pacmeHuli Moxem
nossicumes pasHoobpasue onslaumened.
SKuHAap éHudazu Kykamaap (KawHuy,
palixoH ea 6owWK.) yaHenamysvuaap
XUAMA-XUAAURUHU OWUPAOU.

3. What is “Farming with Alternative Pollinators (FAP)”?

Farmers have to take many things into consideration to gain good harvest: the fertility of soil, fertilizer, using
good seeds at the right time, weeding, irrigation, if necessary: pest control etc. Pollination has as much effect
on the harvest of many crops as these aspects, but it is mostly overlooked, except a farmer asks a beekeeper
to bring some hives.

But each single farmer can also do a lot to enhance the pollination services at very low costs. “Farming
with Alternative Pollinators (FAP)” develops field sketches and manuals for main crops. FAP assesses the
economic value of pollination services for farmers using these specific field sketches, which are attractive
for pollinators.

If many smallholders start to enhance their income using such FAP-sketches or FAP-recommendations, this
joint effort can protect the native pollinator diversity in that region significantly. And the higher the diversity
of pollinators, the higher is also the potential additional revenue. So FAP creates a beneficial system both for
nature - pollinators and biodiversity in general - and farmers, who can gain better income at very low costs.

3. Yto Takoe “3emnegenue c anbTepHaTUBHbIMU onblauTenamu (3A0)”?

[na nonyyeHus Xopollero ypo¥as [AOMOXO3AiCTBaM HEOBXOAMMO YYMTbIBaTb MHOMECTBO (aKTOpOB:
NA040pPOAME NOYBbI, HaNNYME YA0BPEeHMI, KaUeCTBO CEMsAH, CPOKM NOCAAKM, 3aLUMTa OT COPHAKOB, NO/MB,
cBoeBpemeHHasn 6opbba ¢ BpeauTenamu u Ap. Hapagy ¢ 3STUMKM acnekTamu, OnblIEHUE TaKKe BbIXOAUT
Ha nepefHWUit NAaH, TaK KaK ero Haauvune obecneunBaeT BbICOKYIO 3bPEKTUBHOCTL B MONYYEHUUN YpOKan
C MHOMMX KynbTyp. OAHaKo 3TOT $aKT He NpMHUMAeTCA BO BHUMAHWE, KPOME, KaK B eAMHUYHbIX Cy4YanX,
KOTZa X03AIMH YacTHOro npuycagebHOro X03aMCTBa Cam NPOCUT NACEYHUKOB Pa3MECTUTb HECKO/IbKO Yabes
Ha ero TeppuTopmAX.

Takum 06pasom, Kaxpaoe, B OTAENbHOCTM B3ATOe, YacTHOe NpuycagebHoe XO3AMCTBO TaKKe CnocobHO
cAenatb MHOToe A/ YNyULWeHUA YCAYr OnblNeHWs, MPUYEM C O4YeHb HU3KMMU 3aTpaTamu. B cBA3M € aTum
«3emnegenve c anbTepHaTMBHbIMKM onbiinTenamm (3A0)» paboTaeT Hag COCTaBJAEHMEM CXEM Moaen
M PYKOBOACTBA [NA OCHOBHbIX CENbCKOXO3AWCTBEHHbIX KynbTyp. 3A0 JaeT 4acTHbIM npuycasebHbim
X03AKCTBaM, NPUMEHAIOWUM OnpeseneHHble CXembl Nofel ANA Ny4yllero NpuBAeYeHUs onblauTenei,
3KOHOMMYECKYIO OLLEHKY YCAYTU ONblIEHUA.

YBenunyeHvie foXo4a NOCPeaCTBOM COBMECTHOTO M MacCOBOIO MCMONb30BAHUA YacTHbIMM NpuycasebHbiMU
xo3aicteBammn 3A0-cxem, unm 3A0-peKoMeHAaLmMIi NO3BOAUT 3HAYMTE/bHO yYLle 3aLMUTUTL eCTECTBEHHOE
pa3Hoob6pasne onbiauTeneir B AaHHOM pervoHe. Yem Bbilwe pasHoobpasve onblauTenei, Tem Bbllle
NoTEHLMaNbHbIN AONONHUTENbHbIN foX0A4. Tak, 3A0 co34aeT B3aMMOBbITOAHYIO CUCTEMY, KaK 419 NPUPOAbI,
TaK U AN onblAuTenel, 1, COOTBETCTBEHHO, KaK Ans 6Mopa3Hoobpasua, B LENOM, TaK U A/1A YaCTHbIX
npuycasebHbix X03A/1CTB, KOTOPble MOFYT NONYYMTb 6oMbLUE A0X04A NPU OYEHb HU3KMX 3aTpaTax.

3. “MyKo6un yaHrnatyBunnap 6unaH aexkoHumauk (M44)” — 6y Huma?

LLlaxcuii TOMOPKA XYKaNMKAAPH AXLIM XOCUA ONULL YUYH KYNTMHA HapcanapHU 3bTMBOpra oAnWwAapm 03nm.
MacanaH, TynpoK YHYMZAOp/AurK, y3 Baktuaa cudatnm ypysnapaaH doigananunw, b6eroHa yraapra Kapwm
Kypall, cyfopull Ba No3um 6ynca 3apapKyHaHAanapra Kaply Kypaw Ba XOKaso. Yiwby Kaig KUAuHraH
OMMIIAP CUHTapU YaHMAHULLHMHT Xam KYNrMHa 3KUHAAP XOCUAZOP/AMIMAra Katta Tabcupu 60p, ammo
byHra KynuH4Ya etapnaunya abtmbop bepunmanan. Aipum xongarvMHa TOMOpKa Kk depmep XyKanamknapm
acanapuumnapgaH 6up HeuTa acanapy KyTUAapUHU KENTUPULLIHK CYPaLLINapu MyMKWUH X010C.

BaxonaHKu, xap 6up waxcuii TOMOPKA XY*KaNMKAapu KamxapakaT Myn 6unaH YaHrmaHuw XM3maTnapuHu
AXWMAAW YYYH KYNTMHA WWANAPHM amanra owupuwnapu MymKuH. “MyKobun yaHrnatysumnap 6unad
OEeXKOHUMAUK (MYA)” managa acocuii 3KMHAAPHWM XKOMNALWTUPULL UYM3MaANAPUHU Ba KyNNaHManapuHu
nwnab unkagn. MY/, yaHrnaTyBuUMAapHU Kanb KMaaguraH gana umMamanapupaH GoiganaHysum Luaxcui
TOMOPKA XY¥KaNMKNAPU YUYH YaHTNAHMLL XM3MATUHUHT MKTUCOAMI cCamapagopaunruHm 6axonanam.

Arap KynrMHa wWaxcuii TOMOPKA Xy)Kanuknapu maskyp MY uyusmanapu ékm MY/ TaBcuAanapugaH
doiiganaHmb y3 gapomaaiapuHM oWMpULLIHK bolunalica, ywby xapaKkaT xyayanary €BBOMKM YaHrNaTyBYMnap
XUMA-XUNJIUTUHU Ce3nnapau Japarkaga boiuntuiura onnmb kenagu. [lemak, YaHmaTyBUMAAPHUHT XUIMa-
XWUJIINTU KaHYaIMK FOKOPM BY/ICa, WyHYa KYN KylWMMUYa MaHbaaT KypuLira MMKOH aipatunagu. Xyanac, MY/,
TabunaT, AbHWM YaHMNATYBYMAAP BAa YMYMaH ONraHAa BUOXUAMa-XMANKK YUYH XaMaa KamxapakaT nyn bunax
AXWM JAaPOMAZ, O/YBUM LLUAXCUMA TOMOPKA XYKaZIMKAQAPU YUYH Y3apo MaHdaaTau TU3UM caHanaau.

Explaining how to develop FAP fields in the village is crucial.
ObvAcHeHue paspabomku 3A0 noneli 8 cenax A8/9emcs 8AHHbLIM.
Kuwnoknapda MY/ dananapuHu uwiaab YUKUWHU MywyHmupuw myxum caHanaou.



4. Why are pollinators so important?

Asked about pollinators many people think on honeybees only. But honeybees provide not more
than about 15% of the global pollination services. Besides having many problems with pests and
diseases honeybees are also very sensitive to temperature extremes, which will increase in the
course of climate change in Central Asia. Most pollination services are provided by wild bees,
bumblebees, wasps, flies, butterflies, even by ants, beetles, some birds and bats. We take their
services for granted; we don’t pay attention to loss of biodiversity of wild pollinators. Probably you
remember some butterflies from your childhood, which disappeared from your area. Butterflies are
very sensitive to changes in ecosystems therefore we notice their loss more than local extinction of
wild bees and flies.

Pollinators are necessary for most high value crops or enhance the harvest significantly. Most plants
need an insect pollinator to produce seeds and the next generation of plants. Pollinators are also
important for climate change adaptation, specifically in the dry areas and in Central Asia (rapid
increase of temperature and future water scarcity). So besides loving nature and species-richness
as a gift to mankind there are also economic and environmental reasons urging care for pollinators.

4. MNouemy oNbIIUTENN TaK BaXKHbI?

3afaBsas Bonpoc 06 onbIUTENsX, KaK NPaBuio, 60NbLWMHCTBO 0AeN AyMAloT /b O AOMALIHUX
nyenax. OgHaKo nNyenbl obecneunsatoT He 6onee Yem 15% OT BceobLiero ycayr onbineHus. Mommmo
Hannuma MHorux npobnem c BpeauTensimu v 60AE3HAMM MUesbl TaKKe OYeHb YyBCTBUTE/IbHbLI K
TemnepaTypHbIM U3MEHEHMAM, KOTOPbIe YBEMYMBAIOTCA B XO4Ee U3MEHeHus Kaumata B CpegHeit
A3un. BONBLWIMHCTBO YCAYr onblNieHWA obBecneynmBaeTca AMKUMU MYeNamu, LWMeNamMu, OCamu,
Myxamu, 6aboykamu, MypaBbAMMW, KYKaMW, HEKOTOPbIMM NTULAMW U NETYYMMWU Mbllamu. Mol
nonb3yemca ux ycnyramm 6e3sosmesgHo, He obpawias BHMMaHWA Ha noTepto 6uopasHoobpasma
OVKUX onblauTenei. Bo3amoXHO, Bbl ceiyac BCMOMHMUTE HeKoTopble Buabl 6aboyek v3 Balero
[eTCTBA, KOTOPbIE Ha CErOAHALLHMI AeHb NPONay B Ballem permoHe. 5abouku 04eHb YyBCTBUTENbHbI
K M3MEHEHUAM, NPOMCXOAALLMM B SKOCMCTEMAX, MO3TOMY MX McyesHoBeHue 6onee 3amMeTHO, Yem
ncyesHoBeHMe AUKUX N4Yen n myx.

OnbiMTenn HeobxoauMmMbl AAA Haubonee BaXKHbIX W LIMPOKOMCMONb3YEMBIX KYAbTYP, WAU
O1f 3HAUUTE/IBHOTO YBEMYEHWUA YPOXKas. BO/IbWIMHCTBO PaCTEHWUI HYXKAQAIOTCA B HACEKOMbIX-
ONbINTENAX ANA NONYYEHUA CEMAH U obecneyeHnn CeayoLWwero NoKoseHUA pacTeHnin. OnblinuTenu
TaK¥Ke BaXKHbl B a4anTaLMM K USMEHEHUIO KNMMaTa, 0COBEHHO B 3aCyLUINBbIX PerMoHax 1 B CpegHeit
A3un (6bICTpOE NOBbIWEHWE TeMNepaTypbl, BOAHbIA AeduuuT). Takum obpasom, nomumo nobsu
K mpupoge M pasHOOOpasuio OMbIAUTENEN MMEIOTCA TaKKe SKOHOMMUYECKas WM 3IKOIOrMyeckue
NMPUYKHBI, NTOATBEPKAAIOWME 3a60TY U COXPaHEHUE ONbIAUTENEN.

4. Huma yuyH YaHrnatyBumnap wy Kagap myxum?

YaHrnatyBumiap xakuaa cyparaHaa KynruHa ogamnap $bakart acanapuiapHu TylyHagunap. AMmMo
acanapunap AyHé MMKECMAArM YaHrmaHuW XM3MaTUHUHT 15% aaH Kyn 6yamaraH KUCMUHUM amanra
owmpaam. Acanapunap 3apapKkyHaHAa Ba KacaivKnap 6unaH KynruHa myammonapra yypawnaaH
Tawkapu, Ypta Ocnépa WKAMM y3rapuiunM WapouTuaa optnb GopaauraH XaBo XapopaTUHWHT
KECKWMH Y3rapuvluiapura yaa Xam ce3usyBYaH xucobnaHagy. ACOCWUIA YaHINaHWLL XM3MaTaapu
E€BBOMKW apwnap, TYKAW apwuiap, apwnap, nawuwa, Kananak, XaTTo YyMoJsu, KYHFU3, akpum
Kyll/iap Ba Kypliananaknap TOMOHWAAH TabMWHNAHAAW. BU3 ynapHUHT XM3maTnapugaH TEKWHra
doipanaHammns, ammo EBBOMKM YaHINaTyBUMIAP BUOXUAMA-XMANUTUHUHT MYKOAMLWMKIA 3bTUHOpP
6epmaiimms. IXTUMON cu3 BoNaNUrMHIM3Aa KypraH Ba BYryHr KyHra Kenmb nykonmb ketraH anpmum
KananaknapHu scnapcms. Kananaknap sKoTU3UM EKM TabuaT Y3rapuiwnapura *Kyaa xam cesunnysyaH
6ynaan Ba WYHWUHT YYYH YNAPHUHT WYKOAUWKWHM EBBOMK apunap Ba NaLWLWANAPHUHT WYKOAULWIKIA
HWUcHaTaH Te3 UAFait ONNLW MYMKUH.

YaHrnatysumnap KynruHa iOKOpYM KMMMATAM KMHAAP Ba YNAAPHUHT XOCUALOPAUTMHMA OlMpUWAa
3apyp caHanagu. AKCapuaT YCUMMKANAP YpYF TYruil Ba Kearycuaa Kynauil yyyH Xxallapotnap
épaamunaaYaHrnaHnWHU Tanab kunagu. LLyHUHTAEK, YaHINaTyBYMAAP UKIMM Y3rapumiumra MOCAaLLInLL
YUYH, aliHMKCa KyPFOKYMA Xyayanapaa sa YpTa Ocuéna (XaBo XapopaTUHUHI KECKUH KYTapuauim
Ba KeNaXKaK4aru CyB TAHKWUCAUIM) MyXMM axamuaT Kach atagum. Xynnac, Tabuat Ba Typaap xumama-
XWAIMTMHU MHCOHUATra 6epuaraH Tyxda cudatmaa KagpnalaH TalwKapy YaHaTyBUYMAapHM acpaL
3aPYPAUTMHUHT MUKTUCOAMIM Ba Tabunii cababnapu masskya.

Argynnis paphia

Apis sp. wild bee
dukas nyena
éseoliu apu

Satyrus dryas



Cherries need wild pollinators for good
harvest, especially during when the
wheather is cool during blossom
YepewHe Heobxodumbl OuKue
onblaAuMenu 0719 XOPowe20 ypoHas,
0c0b6eHHO 8 NPoxnadHy No200y 80
spemsa ysemeHus

TUNOCHUH2 AXWU X0CUA My2uwiu y4yH
éseoliu YyaHenamysyunap 3apyp, aliHukca
eynnaw 0aspuda 06-xaso canKuH byaca

4.1. Pollinators’ value for agriculture

Pollinators are necessary or enhance about 35% of the global crop production; they increase the harvest of
87 of the 115 leading food crops. The worldwide economic value of pollination by bees and other insects
was estimated to be €153 billion in 2005 for the main food crops. The pollinator-dependent main food crops
stand for about 9.5% of the total value of the world agricultural food production. The disappearance of
pollinators would cause crop losses worth €190 to €310 billion. Central Asia would become dependent on
import of fruits in such case (Klein et al. 2006; Gallai et al. 2009.). In some regions of China crops are already
hand-pollinated, which is costly and not possible for all types of flowers.

Many of the crops in your garden or field require or benefit from pollinators: almond, apple, sour and sweet
cherry, apricot, plum, peach, pear, fig, strawberry, raspberry, rose hip, pumpkin, melon and water melon,
cucumber, tomato, eggplant, sweet pepper, patisson, sunflower and others. Imagine you would not be able
to grow all these crops in good quality and quantity anymore, because there are not enough pollinators
around. Also most spices need pollinators, same with tea, coffee and cacao. Honeybees can only pollinate
during sunny days, but if seasonal abnormalities cause cold, windy or wet days they have to stay in the hive.
Even potato needs pollinators for seed production. A good watermelon must receive 500-1000 pollen within
six or seven hours, otherwise the quality will be less.

4.1. Ponb onblanTenei B ce/ibCKOM X03AUCTBE

OnbianTenn Heobxoanumbl ana okono 35% obLuero NPounsBoACTBa KyabTyp; OHU YBENNYMBAIOT ypoxal 87 us 115
BeAYyLWNX NPOAOBO/LCTBEHHBIX KyabTyp. MupoBas 3KOHOMMYECKana LEHHOCTb OMbINEHUA AUKUMWU NYenamu u
APYTYMU HaCEKOMbIMM A/18 OCHOBHbIX NPOL0BONbCTBEHHbIX KY/IbTYP, TPEOYIOLLMX ONbINUTENSA, OLeHEHa B pasmepe
€153 munnmnapgaos (2005 r.). [aBHble NPOAOBONLCTBEHHbIE KYALTYPbl COCTaBAAOT NPUBAN3NUTENbHO 9.5% 06LWwei
LLleHHOCTU MMPOBOTO CEe/IbCKOX03AWCTBEHHOIO NPOAOBOIbCTBEHHOTO NPOU3BOACTBA, U UCHE3HOBEHWE ONblIUTENEN
MOXeT BbI3BaTb NoTepu yporkaa B pasmepe oT €190 go €310 mmanmapgos. YuntbiBas BbileckasaHHoe, CpeaHaa
A3M1s MOXKET CTaTb 3aBUCUMOM OT UMMOPTa NI0A0BO-0BOLHbIX KyabTyp (Klein et al. 2006; Gallai et al. 2009.). Tak,
yKe B HEKOTOpbIX pernoHax (KuTall) NpofoBONbCTBEHHbIE KY/IbTYPbl OMNbUIAIOTCA PyYHbIM COCO6OM, KOTOPLIN, B
CBOIO oyepesb, ABNAETCA AOPOrOCTOALMM M HEBO3MOKHbIM A/17 BCEX TUMOB LBETKOB PacTeHUI.

MHorne npoaoBONBCTBEHHbIE Ky/lbTYpbl Ha Ballem MNpuycagebHOM WM 3eMesbHOM Y4acTKe [alT ypoai
6narofaps onbIAUTENAM: MUHAA/b, A6NOKO, BULLHSA, YepeLlHs, abpuKoc, CAnBa, NEPCUK, rPyLLa, UHXKUP, KNYOHMKa,
ManuHa, LWWMMNOBHMUK, TbIKBA, AbIHA U apbys, orypeL, TomaT, baknaxkaH, ClafKuii nepew, NaTMCCOH, MOACONHEYHUK U
apyrve. MNpeactaBbTe, YTO Bbl 60/1blUE HE MOKETE BbIPACTUTh BCE 3TU NULLEBbIE KY/bTYPbl C XOPOLUMM KayecTBOM U
B [lOCTaTOYHOM KO/IMYECTBE, MOTOMY YTO HabnogaeTca AedULMT onbiavTeNel BOKPYr Bawmx nonei. Kpome sTtoro
BGONBLIMHCTBO CNeLUmii TaK XKe HYKAATCA B OMNbLIUTENAX, TOT }Ke Camblii Yai, Kode 1 Kakao. JlomawHue nyenbl
CrMocobHbI OMbINATL NNLLb B CONHEYHbIE AHW, HO MPU CE30HHbBIX U3MEHEHWUAX: XONI0AHAA MOrofa, BETPEHblE UK
B/IaXKHblE [HW, OHU OCTAIOTCA B Y/bAX. [axe KapTodenb HyXKAAeTcA B ONbIUTENAX NPU NONYHEHUN CEMAH. XopoLni
apbys gomkeH nonyunts 500-1000 nbinbLbl B Tpeaenax WecTu UM CEMM HacoB, MHaYe KauyecTBO byaeT HuXKe.

4.1. KMLWNOK, XY3KaNUrU YUYH YaHINATYBUMNAPHUHT aXaMUATH

YaHrnatysumnap ayHé 6yinya 35% 03MK-0BKAT MaxCy/OTIapUHN ETULITUPULL YHYH MYXMM caHanagu. Ynap 115
aCOCMUI1 03MK-OBKAT 3KMHNApUAaH 85 TaCUHWUHT XOCUAAOPAUTMHU OLUMPULIAR XM3MAT Kunagu. YaHrnatysumnapra
3XTMENK Ce3a4MraH acocuii 03UK-OBKAT IKMHIAPU YYyH EBBOIM apuiap Ba HOLWKa xalapoTnap TOMOHUAAH amanra
OLIMPUAAANTAH YAHINAHUILHUHT BYTYH AyHE Byiinya uktucoguin kuimatn 2005 iinn xucobuaa 153 munnmvapg
eBpora TeHr Aeb 6axonaHraH. Acocuii 03UK-OBKAT 3KUHAApPWU BYTYH AyHE 6YiMMYa eTULLTUPUNAAWTaH KULLIOK,
XY¥KaNUMN 03UK-OBKAT MaxCy/N10Tapyu YMyMUIA KUUMATUHUHT 9,5% MHU TalKuAa Kunagu. YaHmnaTyBUMNAPHUHT
nykonmwm 190 gaH 1o 310 muannapa eBpo KUMaTura TEeHT 6YAraH KULLAOK XYXKaNMK MaxCyN0TAaPUHUHT 6o
6epunuiumra cabab 6ynaau. bynaaii wapoutaa Ypta Ocué meBanapH1 MMAOpT Kuauira onmb kenaam (Klein et al.
2006; Gallai et al. 2009.). XUTOMHUHT 6ab3n XyAyaaapuaa SKMHAAP anNakadoH Kya épaammnaa YaHmaTUAMOKAA,
Bax0/M1aHKM By ycyn KMmmat 6ynmnb, 6apya TMnaarv ryninapHu YaHmMaTUWHUHT UMKOHM VK.

ToMOpKaHIM3 KK ep y4acTKaHrM3aru KynrmHa sSKMHAAp YaHrNaTyBYMNapHu Tanab kunagm ékv ynapaaH maHdaar
Kypagu: 604om, onma, 0n4a, MMAoC, YpuK, onxypu, WadTonm, HOK, aHXUP, KyaynHal, MaiMyHXOH, HabmaTak,
OLUKOBOK, KOBYH, TapBy3, 604pWHT, momuaop, 6akaaxKoH, WUPKUH Kanamnup, NaTUCCOH, KyHrabokap Ba 6oluka
3KMHNap. TacaBBYp KUAMHI, cu3 ByHaaH OyEH ywby SKMHAAPHU Kepakau Mukaopha Ba cudataa etuwtupa
0/IMaicK3, YyHKM aTpodaa YaHMIaTyBYMAAP KECKMH Kamaiinb KeTraH. LLyHUHrAeK, KYnruHa 3upaBopnap, XaTTo Yo,
Kode Ba KaKao xam YaHriaTyBumiaapra Myxtox. Acanapunap $akaTruHa KyEWn KyHaapaa YaHriata oavwaam,
aMMO MaBCYMMI Y3rapuLLiap COBYK, LUAMOA Ba HAMIApUYWUAMK Kyn 6ynaguraH KyHAapHUHT Xocua 6yanwmra onmo
Ke/ca, acanapuiap yanapuaa Koamwaapu 103um. XaTTo KapToLLKa XaM YPYF XOCUA KUAWLW YUyH YaHMIaTyBuMaapra
IXTUEK ce3agm. CudaTiv TapBy3 ONTU EKM eTTH coaT mobaiHmnaa 500-1000 Ta YaHrHM Kabyn KUAULIKM N03MM, aKC
X043 YHUHT cudaTti nact bynaau.




4.2 The crucial role of pollinator diversity for ecosystems

60-90% of all plants require an insect pollinator. Without pollinators they might go extinct in long
term. If a pollinator species goes extinct, this can cause a cascade of extinctions, because many plants
need specific pollinators. For instance alfalfa relies on bumblebees by 90% for seed production;
honeybees can hardly open the flower. Some blossoms, e.g. currant and columbine, need pollinators
with a long tongue as e.g. some butterflies and moths have. Figs and vanilla have only one pollinator
at all; cocoa is pollinated only by wild midges. Similar some pollinators are specialized on few plants,
specific color or shape of flower. In particular specialized plants and pollinators are at risk if one of
them goes extinct. Loss of many pollinator species can finally lead to complete change or crack-down
of the current ecosystems, which are supportive for mankind.

Within an ecosystem like a forest or grasslands hundreds of species are dependent on each other for
forage, nesting, pollination etc. As pollinators are essential for so many plants, they play a crucial role
also for animals depending on specific plants, forage or habitats. For example squirrels forage mainly
hazelnut, walnut and acorns. Though the squirrel is not directly related to a pollinator, the species
might face serious forage problems after loss of pollinators as well. Also various mammals need
pollinated berries to gain winter fat. In such way loss of pollinators can cause a cascade of extinctions
also concerning mammals, birds, lizards etc.

4.2 Pewaw,as ponb pasHoobpasusa onbiauTeneit ona sKocuctem

60-90% Bcex pacTeHuidt TpebytoT ONbIANTENN HACEKOMOrO. bes onblauTenen oHM MOryT UCYE3HYTb
B JAONTOCPOYHOM nepcnekTuse. MiciesHoBEHME HEKOTOPbIX BUAOB OMblIUTENEN MOXKET NPUBECTU K
yepese MCHE3HOBEHWM, TaK KaK MHOMECTBO PAaCTEHWUI HYXAAlOTCA B onpeaeneHHbIX OnblIUTensx.
Hanpumep, ypoxkallHOCTb NtOLLEePHbI 3aBUCUT OT WMmenein Ha 90%, HO AOMalUHWe NYenbl MOTyT C
TPYZOM MPOHWUKHYTb B Takue LBEeTKW. HekoTopble LBeTbl, HaNnpumep, CMOPOAMHA W aKBWUNErua
(BOZOCHOP) HYKAAMOTCA B ONBINUTENAX C A/TUMHHBIM XOBOTKOM: ONpeseneHHble BuAbl 6aboyek n Monb.
V|H)KVIp N BaHWNb MMEKT TO/IbKO OAUH ONblAnNTEND. KaKao onblnseTcs ToNbKo ANKUMU MOLLKaMU.
MoxoxKme HeKoTopble OMbIMTENN CMELUaNU3UPOBaHbl ANA HEMHOTUX pPacTeHUI, onpeaeneHHoro
ugeta, uan Gopmbl LBeTKa. B cBA3M € 3TMM cneLmanm3npoBaHHble PAacTEHUA U UX ONbIAUTENN MOTYT
HaXoAMTbCA NOA, PUCKOM B C/lyHae, eCv OAUH U3 HUX UcHe3HeT. NloTepsas MHOTUX BUAOB ONblAnTeNnemn
MOXET, B UTOre, NPUBECTU K NMOJHOMY U3MEHEHUIO UM Pa3PYLUEHWUIO CYLLECTBYIOLWMUX SKOCUCTEM,
KOTOpble ABNAIOTCA BaXKHbIMW ANA YesoBeYecTsa.

B npepenax aKOCUCTEM, TaKUX KaK f1ec UAU NacTbuiLa COTHM BUAOB OMNblLAUTENEN 3aBUCAT Apyr OT
Apyra (KOpmoBas NuWa, rHesgoBaHue, onblieHWe U T.4.). [OCKONbKY ONbUIMTENM BaKHbl ANA
MHOTUX PacTeHUI OHM, COOTBETCTBEHHO, TaK YK€ UrPaloT KAIOUEBYHO POJib B KU3HW KUBOTHBbIX, TaK
KaK 3aBUCAT OT OnpegesieHHbIX BUAO0B PacTeHui, Kopma unmn mectoobutanus. Hanpumep, 6enku,
rnaBHbiM 06pa3om, NMUTAIOTCA NECHLIM OPEXOM, FPEeLKUM Opexom U xényaamu ayba. Xota 6enka
HenocpeACTBEHHO He CBA3aHa C OMblAUTENIEM, BUAbLI MOTYT CTOATb Nepes cepbesHbimu npobiemamu,
CBA3AHHbIMU C MULLEN B Ciydae noTepu onbliutesneit. oM1MOo 3TOro PasinyHble MIEeKoNUTaLme
HY)X[AlOTCA B ATOAAX A/18 HAKOMIEHWUA 3UMHETO XKMPa. B CBA3M C 3TUM MOXHO MPeAnoOKMUTb, YTO
noTeps ONblAUTENEN MOMKET TaK¥Ke NPUBECTU K Yepese UCYE3HOBEHWIA KacaTeNbHO MNEKONUTAIOLLMX,
nTvL, AWepuL, 1 T.4.

4.2 SKOTU3UMANAP YUYH YaHINATYyBUYUAAP XUIMA-XUAUTUHUHT KUMMATAU
ponu

60-90% YcumAMKNap Xalapowiap &pAamuAa  YaHMaHWWHW Tanab Kunagu. Ycumauknap
YaHMaTYyBYMNAPCU3 Y30K MyAAaT aBOMUAA MYKOIMG KETUWM MYMKWUH. Arap YaHriaTyBuu Typaap
KECKMH KamMainb KeTca YCUMAMKAAPHUHT XaM MYKOAWUW XaBdu BYXKyAra Kefaam, YyHKM KYNUUauK
YCUMAMKNAP Mabaym 6Up Typaary YaHmaTyBYMAApHU Tanab kunagu. MacanaH, 6efaHuHr ypyF
Tyruwm 90% TyKAu apunapra 60fnuK, acanapuiap sca byHaan rynnapHu KUAMHYMAKK BunaH ovaam.
Afpum rynnap, macanaH KopafaT Ba aKBUIe/IMA ryanapy Kananak Ba Kya CMHrapu y3yH XapTymau
YaHMaTyBYMNAPHU Tanab Kunagu. AHXKMpP Ba BaHWAMH daKkaT Bup Typaaru YaHrnatysumaapra ara.
Kakao aca ¢akar ésBoliM Manga nawwanap épgamuaa YaHrmaHagu. LWyHra yxwalw taps3ga, anpum
XalapoTnap xam Mabaym 6up YCUMAMKNApra, ryANapHUHT PaHrM Ba WAKAUra UXTUCOC/TALLTaH.
LyHaan 3KaH, MXTMCOCNAlLraH YCUMAWKAQPHUHI Ba YaHrNaTyBYMNAPHUHT Bupun iyKonnb Ketca,
YNapHUHF Awab Konuwm xaBd octmaa Konaau. Kyn Typaarn YaHrnaTyBUMAAPHUHT MYKONMLWIM 3Ca
OXMP OKMBATAA MHCOHMAT YUYH MyXMM BYAraH X03Upru sKOTU3MMNAPHUHT Ty6aaH y3rapuwmra éku
6y3unumiumra onnb Kenagm.

VYpMoH &Ku aiinos Kabu sKOTU3UMAEP AoMpacKaa 103n1ab Typaap 03UK-0BKaT, YA KypULL, YaHIaTMILL
YYYH 6up-6upura 60F1MK. YaHrnatysumnap Kynnab YyCUMAMKNEP XaéTu yuyH myxum 6yauium unax
6upra mabaym 6up TypaarM YCMMAMKAApra, o3yKa Ba AwWaw MyxuTura 60f1uK 6ynraH xailsoH
TYPAapy YYyH Xam KaTta posb YiiHainan. MacanaH, 0/IMaxoH acocaH YPMOH EHFOFU, EHFOK Ba IMaH
OAPaxTUHUHT mMeBacu 6unaH O03MKNaHaaW. BaxonaHKM, 0nMaxoH 6GeBOcMTa YaHrnaTyBumiapra
60OFIMK 3Mac, aMMO Y YaHriaTyBuMnap WyKonraH okmbataa o3yka mMyammocura gyyqop 6yauwm
MYMKMH. LLYHUHIAEK, KYNrMHa CyTaMM3YBUYM XalBOHAAP KULWAAL Y4yH &F KAaBAaTUHU XOCU/ KUAULLAA
YaHMaHUW HaTUXKacKaa xocun bynaguraH pesaBop meBanapra sxXTMEX cesagu. byHaal wapoutaa
3Ca YaHMATYBYMNAPHUHT MYKOAWLIM CYTIMU3YBYM XaWBOHMAp, Kylnap, KanTakecaknap Ba
6OLIKANAPHUHT XaM MYKoNULWMra cabab 6YNnLLIN MYMKUIH.

Polyommatus sp.

Eristalis arbustorum on common yarrow (Achillea
millefolium), a medicinal plant attracting diverse
pollinators.

TolCAYEAUCMHUK - 1eKapCmeeHHoe pacmeHue,
npuenekrowee pasaudHsie 8udsl onsiaumenel
ByjlimodapoH dopusop ycumauk 6ynub, xap xun
YaH21amye84uaapHU y3uea #anb Kuaaou

Currant is a profitable shelter plant and attracts
pollinators with a long tongue, e.g. bumblebees
CMOpPOOUHQ - 3Mo 3ghheKmusHoe 3auUumHoe
HacaxoeHue u npusaexkaem ornelaumeneli ¢
071UHHbIM X060MKOM, Hanpumep, wmesnel
Koparam ¢polioanu uxoma ycumauau caHanaou
Xamoa myKau apuaap Kabu y3yH xapmymau
XawapomsaapHu #anb Kuaaou



4.3 Pollinators’ importance for climate change adaptation

Average temperatures in Central Asia might increase by 4 degrees by the end of this century. Also rainfall patterns
will change and seasonal abnormalities will become more frequent. For current plants and crops this is a high
challenge; many might not be able to survive in future climate or might not be as productive as currently. But for
wild plants and even for many crops there is no breeder as for wheat and maize and rice, to develop varieties,
which are more heat or salt tolerant. Wild plants and wild herbs like cumin rely entirely on enrichment of genetic
diversity by cross-pollination. The more often insects switch from one plant to another, the higher the chances that
transport of pollen promotes enrichment of genetic diversity and thus the development of new varieties. The more
varieties exist, the higher is the potential that some of them might be better adapted to climate change.

Inthe dry areas and in countries relying on small glaciers pollinators play a crucial role for climate change adaptation
also in another aspect: In these countries water scarcity might increase within the next decades. Production of rice

Apis sp. wild bee requires 1673 m3/t of water (wheat 1827 m3/t, maize 1222 m3/t), but growing horticulture requires less: apple
oukasa nyena 822 m3/t, strawberry 347 m3/t, cucumber 253 m3/t and tomato 214 m3/t. But horticulture products mostly require
éeseoliu apu pollinators — or pollinators can improve the harvest like for tomato and eggplant.

4.3 Ba)KHOCTb onblauTenem ANA afanTaunn K UsSMmeHEeHUo KainmaTta

CpegHue Temnepatypbl B CpegHeit A3uM K KOHLY 3TOrO CTONETUA MOTYT yBEMYUTLCA Ha 4 rpagyca. Momumo
3TOr0 M3MEHUTCA XapaKTep BbiNageHUs OCafKOB, U CE30HHbIE KaTaK/IM3Mbl CTaHYT Bosiee YacTbiM sBneHnem. s
CEerofHAWHUX AUKUX U KYAbTYPHbIX PacTeHui - 3To 60/1bluas TPYAHOCTb, MHOTUE PACTEHUSA HE CMOTYT BbIXKWUTb B
ycnosusx 6yayLiero KAMmara, uam ke He ByayT CTO/b e NPOM3BOAMTENbHbI, KaK B HacToswee Bpema. OgHaKo
CeNeKkumoHHble paboTbl (MWeHMUa, KYKypy3a U puc) ANA MONYYeHUA HOBbIX COPTOB YCTOMYMBBLIX K BbICOKUM
TemnepaTtypam, UAM 3aCO/IEHUIO C AMKMMMW PACTEHUAMM M AaXKe CO MHOMMMMW KyJIbTYPHbIMM PacTeHUAMU He
npoBoaATcA. [IMKMe pacTeHus M AMKWE IEKApPCTBEHHbIE PACTEHMsA, TaKMe KaK TMWH, MOAHOCTbIO 3aBMCAT OT
YNYULLEHUs TEHETUYEeCKOro pasHoobpasvs MocpescTBOM MEPeKPecTHOro OmnblieHus. Yem ualle HaceKomble
nepexoaAT OT OAHOMO PACTEHMA Ha 4PYrOe, TEM Bbile BO3MOMXKHOCTb TOTO, YTO NEepPeHeceHue Mblblbl NPUBEAET K
060raLLeHI0 reHeTUYECKOro MaTepuana u, COOTBETCTBEHHO, K Pa3BUTMIO HOBbIX COPTOB. Yem 60/ibLue KOMYecTBo
COPTOB, TEM BbiLLE NOTEHLMA TOFO, YTO HEKOTOPbIE U3 HUX CMOTYT JlyyLle NPUCNOCOBUTLCA K USMEHEHMIO KAMaTa.
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Argynnis pandora
B 3acylwnMBbIX 06/1aCTAX U B CTPaHaX, 3aBUCALLMX OT MasieHbKUX 1eHUKOB,

ONbINTENIN UTPAIOT BAXKHYIO POAb ANA afanTaluMu K U3MEHEHUIO KiMmara
M B APYrom acrekTe: B 3TUX CTpaHax AeduLMT BOAbl MOXKET YBEIUYUTLCA B
npeaenax cnepyowmx AecaTuneTuin. Tak, NponsBoacTBo puca Tpebyet 1673
M3/T Bogpl (nweHnua 1827 m3/T, Kykypysa 1222 m3/T), HO B CagoBOACTBE
BoAbl TpebyeTca meHble: A6A0Ko 822 m3/T, KnybHuKa 347 m3/T, orypel,
253 m3/T 1 Tomat 214 m*/T. OaHaKo, NPOAYKTLI CaloBOACTBA, B OCHOBHOM,
TpebyloT onbIANTENEN, TN KE ONbIIUTENN MOTYT YAYUYLWWUTb YPOXKANHOCTb,
KaK y TomaTa 1 6aknarkaHa.
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4.3 UKAnm y3rapmwimra mocaawmwaa
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LI YaHmaTyBuMNap 6OLWKA KMxaTaaH Xam Myxum caHanagu. Ywby aasnatnapaa
g 120 KEUMHIN Uunnap mobaiHMaa cyB TaHKUCAUTUM KECKMHAALWMUILUM MYMKUH.
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5. Why are wild pollinators so important?

It would be very risky to rely on one species only, specifically as honeybees face a lot of problems like
pests and diseases. Honeybees also cannot pollinate all flower types. Honeybees cannot pollinate
on altitudes above 2500 m. So specifically for mountain villages it is very important to protect their
native wild pollinators. Honeybees fly up to 5 km far from the hive. Beekeepers harvest only in
areas with many flowers; they will not bring the hives to degraded areas having just some flowers.
Honeybees cannot keep the body temperature during cold days; therefore they pollinate only during
sunny hours, whereas for instance bumblebees can fly and work also in the night, in strong wind and
in slight rain. This is important for flowers, which can receive pollen only during a couple of hours
like watermelon. Bumblebees for instance are very efficient pollinators; they transport a lot of pollen
with their huge hairy belly and attach it on the next flowers. They also practice buzz-pollination: they
shake the flower inducing a small pollen cloud.

The higher the diversity of pollinators, the more often these insects switch from one flower to the
next, because they feel a bit disturbed by others. If diversity is low, e.g. honeybees and butterflies can
sit quite a long time on one flower and mainly suck nectar. The more often pollinators change from
flower to flower, the better for the harvest of the farmer and genetic diversity.

5. Moyemy QuKue onbINUTENN TaK BaXKHbI?

Bb110 6bl O4EHb PUCKOBAHHO PACCYUTLIBATL TONILKO HA OAWMH BUA, OMbIAUTENS, OCODEHHO, Y4YUTbIBaA
TOT GaKT, YTo AOMalUHWE NYenbl CTOAT nepes, MHOTMMU Npobaemamu, TaKUMK Kak BpeauTenu u
60ne3HM. [TIOMUMO 3TOrO OHM TaK¥Ke He CMOCOBHbI OMbINATL BCE TUMbI LBETKOB. JoMallHue nyenbl
He MOTyT ONblNATb B BbICOKOTOPHbIX paitoHax 6onee yem 2500 m Hag, ypoBHeM mops. Moatomy ans
onpeaeneHHbIX rOPHbIX Ce/l O4eHb BAaXKHO 3aLUTUTb eCTEeCTBEHHbIE AWKWe onblanTenu. [lomawHune
nyenbl NeTAT A0 5 KM OT cBOEro y/bA. [laceyHMKM MOryT MONYYUTb XOPOLLUIA YPOrKall TOSIbKO B MecTax
CO MHOTMMMU LiBETAaMMU; OHU HEe CTaHYT CTaBUTb Y/ibA Ha AErpagupylolmnx TepPUTOPUAX, UMEIOLLMX
JIMLWLb HECKOJTbKO LBETYLLMX pacTeHUN. [lomallHWe NYesibl He CNOCOBHbI NOAAEPHKUBATL NOCTOAHHYHO
TeMnepaTypy Tena B X0N04HbIE AHW; NO3TOMY OHMW OMbINAIOT TONbKO B TEYEHUE COMTHEYHbIX YacoB.
OfHaKo LWMEeNn MOryT fIeTaTb U paboTaTb Aaxe HOYbIO, NPY CUIbHOM BETPE U HEBONBLLOM AOKAE.
3T0 BaXKHO ANA TaKMX LIBETKOB, KaK y apby3a, KOTOpble MOTYT MONYYUTb Mbl/bLy TONbKO B TEYEHMUE
napbl 4acos. LUmenn - oyeHb 3dPEKTUBHbIE ONLIAUTENN; OHU TPAHCMOPTUPYIOT MHOTO MblAbLbI
nocpesCcTBOM CBOEro OrpOMHOrO BO/IOCATOrO ¥MBOTA, U NEPEHOCAT UX Ha Apyrue LBeTKU. OHU TaKKe
NPaKTUKYIOT buzz-onblieHUE - BCTPAXMBAIOT LBETOK, BbI3blBas MasieHbKOE MblbLEBOE 06/1aKo.

Yem bonblue pasHoobpasue onbliaUTeNel, TeEM Yallle 3TU HaCEKOMblE NEPEXOAAT OT OAHOIO LiBETKa
Ha APYroi, Tak Kak OHW YyBCTBYIOT ONpPeaeeHHY0 KOHKYPEHLMIO Mexay coboli. Mpu Hebonbiom
pasHoobpasuu, Hanpumep, AoMallHMe nyenbl U 6aBOYKM CMOCOBHbI CUAETb NMPOAOIKUTENBHOE
BPEMSA Ha OLHOM W TOM e LBETKe U, B OCHOBHOM, ynoTpebaaTb HeKkTap. Yem yalie onbiantenu
nepexoaaT OT OAHOro LUBETKa Ha ApYyroW, Tem Jydlle AnA YPOMKAWHOCTM WU FeHEeTUYEecKoro
pasHoobpasus.

5. Huma cababpaH éseoliu YaHrnaTyBuMNap HUXOATAA MYXUM?

dakat 6uTTa Typra TasHUW EKU MWOHKMG Konuw By KanTuc xucobnaHaau, alHWKCa acanapunap
3apapKyHaH4a Ba Kacai/ivKkaap 6unaH 6up KaHYa myammosapra ydpangunap. LUyHuHraek,
acanapunap 6apya TMNAAruM ryinapHW YaHrnata onmamngm. Acanapunap AeHrus catxuaaH 2500
MeTpgaH 6anaHapa KohnawraH xyayanapaa YCUMAWKAAPHM YaHrmaTta onmanau. WyHaai skaH,
TOFIU XyAyA4ary KULWOKAapAa Tabumii EBBOMKM YaHINATYBYMIAPHM acpall »KyAa MyXMM CaHanaau.
Acanapunap yanapuaaH 5 km macodagaru y3oK/IMKKaya y4ya ofiagunap. Acanapuumnap ycumanknap
KYNPOK rynnanauraH xyaygnapaaH AxXwy Xocua oAnwaam, ynap MHKMpo3ra yuparaH €ku xyaa Kam
rYANn YCUMAMKNGP yYpaiauraH Xyayanapra acanapuiapHu oimb kennwmanau. Acanapunap Cosyk,
KyH/MlapZa TaHacuAarm XapopatHu ylwnab Typonmanam Ba WYHMHE yYYH Xam ynap dakat Kyéwnu
KyHMapAarvHa YCUMAUKAAPHW YaHrnata onagu. Wy ypuHpa, éBBoMM YaHrnaTyBuMiap, macanaH
TYK/IM apuUaap KOPOHFY TyLUraHAA Xam, Ky4/v Lamon Ba EHTUA EMFUP BYAraHaa Xam YCUMIMKNAPHU
YaHmaTuL KobunuaTura sra. by aca 6up Heva coaT 4aBOMUAATMHA YaHT Kabyn KUAULIK KepaK bynraH
SKMHAAp (MacanaH, TapBy3 ) y4yH XKyda Myxum caHanaau. TyKAm apuiap TaHanapuaary KaauH Tyknap
6MNaH Kyn YyaHr Tawuwnapm Ba bowwya rynra yTkasuwnapy bunan xam xyaa Goinganm YaHrnaTysum
caHanagu. LyHWHraek ynap yaHr 6ynyti xocun KMnagauraH ryniiapHy CUAKUTULL OPKaaW YaHmaTuL
Kobunuartura sra.

YaHrnaTyBUMAAPHUHT XMAMA-XMAUMN KaHua toKopu 6Ynca ynap 6up-6upura xanan 6epuiumn opkanm
WyHYa Kyn 6Up ryngaH MKKUMHUM ryara YTmb KyHagunap. Arap XMama-xuanumk nact 6ynca macana,
acanapwnap Ba Kanmanaknap 6utta ryn yctuaa y3ok BakT Konub acocaH HeKTapHW cypagunap.
YaHrnatysumnap 6Mp ryngaH MKKMHYM Fyara KaHdyaluK Te3-Te3 KyHca XOCW/1 Ba FeHEeTMK XW/ma-
XUANMKHUHT LWYHYa KYNPOK, olunwmra o1mb Kenagm.

Bombus terrestris

Bombus lapidarius



6. Why do we lose biodiversity of pollinators?

Honeybees are significantly supported by beekeepers in terms of food, transportation and housing. But wild
pollinators entirely rely on nature during the full year. They are very sensitive to changes in the natural environment.
During different stages of development the environment must be supportive, e.g. providing the right environment
to put eggs, forage plants for caterpillars etc. But nature is getting rare, because houses, buildings, industry, roads
and agriculture sprawl into former natural areas. Forests and even hedgerows between fields providing many
different forage plants, shelter and safe areas for nesting are often cut. On rangelands and grasslands plants are
frequently grazed or uprooted before flowering, which can cause food shortage for pollinators. Large orchards or
fields for one crop only can provide nectar for a short time, but before and afterwards pollinators might starve.
Wild pollinators usually don’t look for forage far from their nest, some only 300m around, some up to 2 km.
Additionally (agricultural) chemicals, pollution, construction sites etc. can harm pollinators. Chemical pest control
can kill these useful insects as well.

Extended eroded slopes are a barrier for

pollinators” movements . . . . .
PacmsHymole 3podupoBarHsie CKAOHs! Try to look at your local environment, your garden and the surroundings of your village with the eyes of a pollinator

sengromes 6apbepom dns nepedeurcerus  Working for example only 800 m around the nest. The nest should be in a safe place, for example in the ground

oneiaumenedi (not to be ploughed, not to be drowned by strong rain or irrigation). Look in each month, if there are flowers rich in
Y3yH UHKUPO320 y4pazaH KUAAUKAGP nectar and pollen, if there is shelter against strong winds, if the small insects are exposed to chemicals. Check, if it
YaH2AamMys84YUAAPHUH2 KJ4ub ropuwuda is possible for such insect to move easily between natural habitats and fields? How far is it? Does your environment
MYCKUHAUK Kunadu sustain pollinators well or does it put them at risks?

6. Mouemy mbil Tepaem 6MopasHoo6bpa3une onbiauTenen?

C TOUKM 3peHus, obecneyeHnA NOAKOPMKOM, TPAHCMOPTUPOBKM U PasmeLleHUA LOMALLIHWE NYebl B 3HAUYUTENbHOM
CTeneHn noaJepXKusatoTca naceyHnkamun. OfHaKoO AMKMe OMbIAUTEeNN MOAHOCTbIO MOAAraloTCA Ha Npupoay B
TeyeHue Bcero roga. OHM O4eHb YyBCTBUTENbHBI K USMEHEHWUAM B €CTECTBEHHOI OKpYXKatoLleit cpeae. B TeueHne
Pa3NNYHbLIX CTafuii Pa3BUTMA OKpyXatowasa cpeda AomkHa bbiTb nogaepxumsatolweit. Hanpumep, obecneymsan
HeobXoAMMbIMU YCNOBUAMM, YTOBbI OTNIOKUTb AlLIA, HAMUME KOPMOBBIX PacTeHWUN As rycenuy, u T.4. OfHako
eCTeCTBEHHble HepaspylleHHble YC/I0BUA MPUPOAbl CTAaHOBATCA PEAKUMM ABJEHUMEM, MOTOMY UTO 34aHuA,
NPOMBILLIEHHOCTb, AOPOrM U CENbCKOE XO3ANCTBO PACTATMBAIOTCA HA KOTAA-TO ecTecTBeHHble Tepputopuu. Jleca
N [axe XMBble U3ropoan Mexay nonamu, obecneumBalolie MHOXECTBO Pa3/INYHbIX PACTEHWUI HEKTapoMm,
3alWMTOM U HAAEXKHBIMM MeCcTaMMi ANA THe3[0BaHWA YacTo BblpybatoTca. Ha npupoAHbIX nacTouwax pacteHus
4acTo MOesaloTCA UM CKaLUMBAIOTCA Nepes, LBeTeHMeM, TeM CaMbIM Bbi3blBaf HEXBATKY KOPMOBble MWLM ANA
onblnuTeneit. Bonblune cafbl MW NONA C OAHUM BUAOM YPOXKaa CNocobHbl 0becneumnTs nuLeii onblauTenei Wb
BTeYeHME KOPOTKOTO NPOMEKYTKA BPEMEHM, HO «[,0» U KMOC/E» LBETEHWA AaHHOTO PAaCTEHUA OHU MOTYT roN10AaThb.
[MKne onblMTenn obbI4HO He ULLYT NULLY B MeCcTax AaseKuxX OT UX rHe3za, HEKOTOPbIe BbINETAIOT Ha PacCTOAHMUE
80 300 m, HeKkoTopble 0 2 KM. TaKKe Ce/IbCKOXO3ANCTBEHHbIE XMMMUKATbI, 3arpA3HEHME, CTPOUTESbHbIE YYACTKM
BPeAAT ONblAUTENAM. XMMUYECKMNIA cNocob KOHTPONA Hag, BpeAUTeNAMM TaKKe rybUT 3TUX Nofe3HbIX HACEKOMbIX.

Landscape consisting mainly of such
orchards provides forage only for few
weeks and cannot sustain wild pollinators
JlaHOwagpmel, npedcmasneHHbie,

8 OCHOBHOM, MaKumu cadamu,
obecneyusarom nuweli onviaumenel

AUWb 8 MeYeHuUe HEeCKOMbKUX MonbiTaiTeCb NOCMOTPETb Ha OKPYXaloLlylo Bac cpeay, Bal npuycaaebHblii yuacToK M BOKPYr Balwero cena
Hedesnb, U He Mo2ym Modoepiusams rN1a3aMu OnblIUTENA, paboTaloLWwero, K NpMMepy, ToNbKo B paauyce 800 m BOKPYT CBOErO XKubs. Muabe LOMKHO
ycmotiyusocme onelaumenel ObITb B HAAEKHOM MeCTe, Hanpumep, Ha 3emsie (He BCMaxaHHbIM, HE 3aTOM/AEMbIM CU/bHBIM AOMAEM, WK
by kabu 6ornapdaH mawkua monaaH nosnnsom). Habnogaite exxemecavyHo: ecTb N LBeTbl, 6oraTble HEeKTAapOM U MblIbLON; UMeeTca NM 3alimTa ot
naHowagpmaap pakamauHa bup H4a CUNbHbIX BETPOB; NOBPEXAEHbI I MENKME HACEKOMbIE XMMUKaTamu. MpoBepbTe, HET W NPENATCTBUI AN NErKOro
xahma dagomuda 4aHenamye4unapHu nepeaBuMXeHna TaKoro POAa HaCEKOMbIX-OMbIIUTENEN MEXKAY UX eCTECTBEHHbIMM MECTOOBUTAHMAMM 1 MONSMM.
03yKa bunaH mavmunnabiou xamoa Kak ganeko 31o? XopoLuo Av noaepuBaeT Balla OKPYKatoLasn cpea OnbLATENs, AW NOABEpraeT ero pUcky?

ésegoliu YaHeamye4unapHUHe
b6apKapopau2UHU MabMuHAal oamadliou

6. YaHrnatyBumnap 6MoXuama-xunnmrmHu HuUma cababaaH mykoranmus?

AcanapunapHUHT 03UKNAHWLLK, BUP KOMAAH UKKMHYM KOWra KYUMLLM, KULLAALIKM KYN KUXaTAaH acanapapuunnap
TOMOHUAAH KymaK bepunaau. AMmo by KuxaTgaH €BBOWW YaHrIaTyBuMaap Wun gasomupa byTyHnal Tabuatra
60fnUK bynaaunap. Ynap akotmsumaa coamp bynaauraH yrapuiinapra *Kyga ceamnysuaH 6ynagn. PUBOKNAHUWHWHT
TypAu 6OCKMYNapuaa, MmacanaH TyXyMm KyWulLAa, TMYUMHKANAPHU O3UK/IAHUILKAA Tabuuii Kynal LWapouT 6yauwm
no3um. AMMO TabumaT y3 KMEPAcMHM KyHAAH KyHra y3rapTupub 60pmokaa, YyHKM Typau BUHO Ba WMHLWOOTAAP,
CaHOoAaT KOpXOHasfapu, Myanap Ba KULIOK, XYXKanurvm Tabunii xyayanapHu srannab keHraimb 6opmokza. O3yka,
MX0Ta Ba XaBPCU3 KoM 6unaH TabMUHAANAUIAH YPMOHAAP Ba XaTTo Aananap ypracuaa YCUMAUKAAP Kyn xonnapaa
Kecunmokaa. Anosnapaa YcMMAVKA@p rynnawpaH on4uMH Yopea MoNapura eaupuamoKkaa xamaa YTuH éku em-
Xawak cudatnga Kecub onMHMoKAa Ba by, Y3 HaBbaTMAa, YaHMATyBUMNAP YYYH O3yKa TaHKUCAUIMHU KenTupunb
YymKapaaun. brp skvH TypuaaH TalKua TonraH Katra 6ofnap €ku Aananap KUCKA BaKT AaBOMUAR YaHINATyBYMAAPHU
L HekTap bunaH TabmuHAaNAN. AMMO yWwby KUCKA AaBpAaH ONAMH EKM KEWUH YaHINaTyBuMNap o3yKa bunaH Katra
ijmot.mg c;}ﬁower;'ng plants causes lack ~ MYaMMOra yupawm MymKuH. Opatoa €BBOMM YaHINATyBUMNAp ysanapuaaH y3ok macodara yumb 6opmaiaunap,
of forage for pollinators (and for natural Kynumamnrn 300 m, alipumnapy sca 2 KM raya y30K/IMKKa yumwnapn MymkuH. LLIYHUHROEK, KMLWAOK XYXKanuk KUMEsuni

seeding) and fuels further degradation BOCUTaNapK, UGOCAAHULL, KyPUAML MaliLoHAapy Ba BOLIKA OMUANAP YaHTaTyBYMAAPra 3UEH ETKA3ULLM MYMKMH.
Boipy6Ka usemyuwiux pacmeruii 3apapKyHaHaanapra KapLum Kypawmwaa GpoiganaHmnagmraH XMMUKaTAap xam yaap 3apap Kentupagm.
npugodum K Hedocmamxy nuwu Awab TypraH aTpod-MyXMTUHTM3rA, TOMOPKA EPUHIM3ra Ba KMULLIOFUHIM3 aTpodura Y3 yacuaaH, macanad 800 m

015 oneinumenel (u ecmecmeeHHoe
camosoccmaHogsneHue), a makxie K
danvHeliweli dezpadayuu

lynnu ycumauknapHuUHe yonub

OAUHUWU YaH21aMYy8YUAAp Y4YYH 03YKa
MAHKUCAUUHU (Kalima muKnaHuWwH
Yyeknaw) keamupub YukKapaou ea y3
Hagbamoa ycumauKknapHUHe UHKUpo3uaa
0n1ub Kenaou

Y30KNMKAA MWNAWAMIaH YaHMaTyBYMAAp Ky3u 6UnaH Hasap CONMLITa XapaKaT KWAMHT. YNapHUHE yAacK XaBdpcus
oWaa 6ynuLLK Kepak, MacanaH, xalanmaraH Ba cys TynaaHnb KonmanamvraH epaapaa. Xap oiaa HeKkTap Ba YaHrra
601 6yNraH YCUMAMKNAPHUHT XamAaa KaTTUK LWamMo/ra Kapwu MXOTaHWMHT 6opanrvra, Mainaa XalapoTiapHUHT
KUMEBMIN BOCUTANAP OPKaaW 3apap/iaHraHAurura sbTMbop KapaTuHr. Yiwby XalapoTAapHUHE AWaWw MyxuT1 Ba
Aananap ypracuaa apKuH yda OIMLLANIU EKM OIMACAUTMHU TEKWMPUHT. YNap ypTacugary macoda KaHua? ATpod
MYXUTUHIU3 YaHIAATyBYUMAAPHUHT 6apKapop AWwab KOAWWLNHM TabMUHAAN 0NagUMKN EKM YNAPHUHT XaETUHM XaBd
ocTUra Kyagnummn?
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7. What do wild pollinators need?

Some people say “Time is money”; wild pollinators might say “Time is an important factor for
survival.” It takes time to fly around. Long ways reduce the time for foraging and cost a lot of energy.
If the weather conditions are rough or unstable, it might not be economic or possible at all to fly far
for foraging. Specifically in spring as long as the (only hibernating) queen of wild bees has to build her
colony short distances to foraging areas are crucial. Pollinators need the energy of nectar for flying
and pollen as forage for the brood.

Some pollinators, for instance butterflies, like to sip some water from small puddles. Others put their
eggs into such puddles. Caterpillars need specific leaves for forage. Some pollinators need fallow
soil, others deadwood, a horizontal piece of wood or an overhanging roof. The higher the diversity
of options concerning nesting and forage during three seasons in your orchard, field or garden the
higher the chance to attract a diversity of pollinators as temporary “residents”. In that way you might
highly benefit, because high diversity of pollinators and proximity to crops highly increase the yield
of many crops.

7. B uem guKue onbinUTeNm HyxaawTtca?

HekoTopble nogn roBopaTt: «Bpems — AeHbIM»; OUKME OMblLAMTENM MOMAKM Bbl CKasaTb: «Bpemsa
- BaXXHbI1 GaKTOp ANA BbIKMBAHMAY, TaK Kak TpebyeTcA MHOro BpeMeHW AnA nosneta. [/nHHble
NyTM YMEHbLIAIOT BPEMSA Ha NWUTaHWe U TpebyoT MHOro sHepruu. Ecnm norogHble ycnosus
HebnaronpuUATHbI U HEYCTOWYMBbI, MONETHI HA Aa/IbHUE PACCTOSHUA AN NOMCKA KOPMOBbIE MULLM
HEeBO3MOXHbl BoObLe. OcOBeHHO BECHOM, Koraa mMaTka AMKUX NUes (TONbKO 3UMYIoLLME) CTpOUT
CBO KOJIOHWIO Ha B/IM3KOM PACCTOAHWUM OT MECTa NUTAHUSA, YTO ABAAETCA KPUTUYECKUM GAaKTOPOM.
OnbINUTENN MONYYAIOT SHEPIUIO A/1A NoseTa U3 HeKTapa, a MblibLa UCMO/b3YeTca A7 KOPMAeHUA
CBOMWX IMYUHOK.

HekoTopble onbiantenu, Hanpumep, 6aboukm, NOBAT NUTATLCA BOLOW M3 ManeHbKUX Nyx. [pyrue
NOMELLAIOT CBOM ANLA B Takue NyXKu. JInunHkam 6abouek HeobXxoaMMbl AN NULLKM ONpeaeneHHble
NUCTbA. HEKOTOpble OMNbIIUTENN HYXKAAIOTCA B HEpacnaxaHHOM Mofe, ApyrMe B 3acOoXLUMX noberax,
B FOPU3OHTA/IbHO JIeKalleil ApeBecuHe Uan HaBucatoLwei Kpbliwe. Yem pasHoobpasHee Bbibop ann
rHe340BaHWA U NUTaHWA B TEYEHME TPEX CE30HOB B Ballem caje, Nosie UAn Ha npuycagebHoMm yyacTke,
TeMm BbllLEe LWaHC ANsA NPUBAEYEHUA PA3INYHBIX ONbIIUTENEN B KAUECTBE BPEMEHHbIX «Pe3ULEHTOBY.
Takum cnocob6om Bbl mornu 6bl NONYYUTb BbIFOAY, Tak Kak 6onbLioe pa3Hoobpasue onbiantenei u
6/1130CTb K KyNbTypam yBEIMUMBAET YPOKANHOCTb MHOMUX KY/IbTYPHbIX PACTEHUA.

7. EBBOIM YaHrnaTyBuMNap HUMara MyxToXx?

Alpumopamnap “BakT 6y nyn” aeb aituiwaan. EssoiinyaHrnaTysumnap aca “BakT 6y AWab KOAMLWHUHT
acocuin omunn” aeb anTUWNAPM MyMKUH, YYHKM MaH3uAra yunb 60puLl yuyH BaKT Tanab KMamMHaau.
Y30K Macoda 03nKNaHULL YYYH BaKTHU KMCKAPTUPaAM Ba KaTTa SHeprua Tanab kunaan. Arap 06-xaso
LIAapOUTN HOKyNal 6ynca 03vKAaHWUW ydyH y30K Macodara yunb 6OpPULIHMHT MMKOHM Bynmanau.
AHMKCa éBBOMKM OHa apwunap (Kuwnangurad) 6axopaa Y3NapUHUHT KONOHUANAPUHKU  KypaéTraH
nanTaa O3MKNaHUW MalgoHNapuraya 6ynraH macopaHWHI KUCKANUIU XKyda MyXxum caHanagu.
YaHrnaTyBYMnap yymil y4yH KyBBaTHM HEKTapAaH ONUWAAMN, TMYUHKANAPUHN O3UKAAHTUPUL YUYH
3ca ryn YaHrngaH donaganaHuwaam.

AipyM YaHrNaTyBUMNAp, MacanaH, Kananaknap KWYMK KYIMaknapgaH CyB CUMMPULLIHKU Xyl
Kypagunap. Bowkanapu aca Wy Kyamaknapra Tyxym Kyaau. Kananak AvYMHKanapu mabaym
6aprnap 6unaH o3vKknaHagu. Apum xallapoTiap xalganmaraH Tynpok, 60wWwKanapu sca KypuraH
6FO4, TOPU3OHTAN KOWNAWraH KanuH aapaxt 6ynaknapu éxku ocunmb TypraH TEKUC t03anu
maTepuanra axXTMEK cesagn. BOFUHIU3, ep yYacTKaHTM3 EKM TOMOPKAHIM34a Y4 MaBCyM AaBomMuaa
YAHINATYBUMNAPHUHT YA KypWLUM Ba O3UKAAHWLUM YYyH KaHYanMK Kyn Wynnap masxkyn 6ynca
YAHINATYBUMNAPHM BaKTUHYANMK “pe3ngeHTnap” cudatmaa Kanb Kuau MMKOHM LWyHYa OpTaau.
ByHaaH cu3 anbatra maHdaaT KYpPULLMHIMZ MYMKMH, YYHKU YaHINATYBUMAAPHUHT IOKOPU XMAMa-
XWAIUTY BA SKMHNAPTA AKMH XKOMNALIFAHAUIU KYN SKUHAAPHUHT XOCUAAOPAUTMHMI OLIMPAAM.

Bombus terrestris: bumble bees can pollinate also
during bad weather conditions, while honeybees
then stay in their hive

Llimene 3emneHoli: wWMenu makie moaym
0rbIAAMb 80 yCA08UAX N10X0l M10200bl, Mo20a
KaK n4esbl 0cmalomcs 8 C8ouX yaax

Ep mykau apucu: myKau apunap EMoH 06-

X080 wapoumuda Xam YaHesama onadunap,

6y nalimda aca acanapunap y3 kymuaapuoa
Konadunap.

Mullein (Verbascum) provides flowers over a long
time and nesting material.

Kopossik obecrieyusaem ysemamu 00s120€ 8pems
u Mamepuasnom 018 2He3008aHUA

CuzupKylipyk y30K 8akm mobaliHuda 2y ea ys
Kypuw y4yyH mamepuasna 6unaH mabvmuHaaliou

Traditional walls provide great nesting support in the clay and in the holes of reed grass
TpaduyuoHHble cmeHbl Oarom 8esUKOENHYH B03MOXHOCMb 0115 2He3008AHUA 8 2/IUHE U 8 0MBEPCMUAX MPOCMHUKA
AHvaHasuli desopsaap solida 8a Kamuw Halaapuda ya Kypuw y4yH Kamma UMKOHUAM Apamaou
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This drought tolerant willow provides
forage in early spring (Small tortoiseshell
Aglais urticae)

3ma 3acyxoycmolivueas usa
obecnevusaem onvlnumenel nuuwel
paHHeli secHoli (KpanusHuya)

Ma3sKyp KypFOKYUAUKKA YUOamMau mos
yaHesamyeyunapHu apma 6axopda 03yKa
6unaH mavmuHaaliou. (Kusumku ym
Kananaau)

Coriander attracts a high diversity of
pollinators for months

KawHey npusnekaem 6osnvwoe
pasHoobpasue onvlaumeneli 8 meyeHue
HECKO/bKUX MecAyes

KawHuy mypau-mymaH
yaHenamysyunapHu olinab »anb Kunaou
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7.1. Three-season-forage buffets

Some plants attract many different pollinators, but some pollinators prefer specific shapes and colors of
flowers. Also some crops require specific pollinators. In order to attract many different species, which
increases harvest, it is important to offer as much diversity of flowers for three seasons as possible. Also give
special focus on having different flowers during the flowering of your main crop. The measures will not only
increase income and sustain pollinators; your sites will become more beautiful as well.

In very early spring for instance hazelnut, almond, sallow (goat willow, Salix caprea) and blackthorn can
attract pollinators before early flowering fruit trees like sour and sweet cherry, apple, plum, apricot and pear,
currant and strawberry. You can accomplish the early spring forage buffet by rose hip, crocus and hyacinth or
by wild flowers like violets. You might also seed wild flowering plants for different seasons between the rows
of an orchard, including St. John’s wort, red clover, white clover, Bokhara clover, esparcet, thistle, bluebells,
mullein, poppy etc.

In summer for instance you can attract higher pollinator diversity by also offering raspberry, sunflower,
coriander, beans, pumpkin, melon, cucumber, egg plant, sweet pepper, basil, alfalfa, mustard, linseed,
buckwheat, sweet sorghum, thyme, sage, oregano or rosemary.

For fall for instance aster, coriander, raspberry, topinambur or winter rapeseed and other second season
crops like late melon or pumpkin.

7.1 Tpexce3oHHble KOpMOBble bydeTbl

HeKoTopble pacTeHWs MPUBAEKAIOT MHOTO Pa3/IMYHbIX OMbUIUTENEN, HO HEKOTOpble OnblAUTENU
npeanoYnTaloT onpeaeneHHble Gopmbl U LiBETa LBETKOB. [TOMUMMO 3TOrO HeKoTopble KyabTypbl TpebyroT
onpegeneHHbIX onblauTenei. [ns Toro YTobbl MPUBAEYb MHOMECTBO Pas/IMYHbIX BUAOB OMbIAUTENeM,
HanuuvMe KOTOpPbIX YBENUYMBAET YPOKANHOCTb, BAXXHO MPeANoXWUTb KaK MOXKHO 6onblie pasHbiX BUAOB
LiBETYLUMX PAacTEHUIA ANA TpeX ce30HOB roaa. Mpwu aTom yaenute ocoboe BHUMaHUE HaIMUMIo PpasHOO6PasHbIX
LiBETOB Ha NepuoA, LBeTEHWUA Balleit OCHOBHOM KyNbTypbl. MPpUHATbIE Mepbl He TONIbKO YBENUYAT LOXOA, U
yOep)KaT onblauTenel, Ho TaKKe CAeNaloT Ball y4acToK 6osiee KpacuBbIM.

PaHHelt BecHOW, Hanpumep, NeCHO opex, MUHAAaNb, bpeanHa (MBa KO3bsA) M TEPHOBHMK MOTYT NpUBAEYb
onblIMTENEN Npexae, YeM paHHeuBeTyliMe NAOAOBble AepPeBbA M KYCTaPHWUKW, TaKME KaK BULWIHA U
yepelwHs, ABAOKO U cMBa, aBpPUKOC M TPyLLa, CMOPOAMHA U KAYBHMKA. Bbl MOXKeTe yCTaHOBUTb PaHHUM
BeCEHHUI BydeT KopMOoBbIe NULLM A48 ONbIAUTENEN C UCNONb30BAaHUEM LWMMOBHMKA, WadpaHa U rmaumHTa
WUAN GUKMMUN UBETaMM, TaKUMU KaK duanKa. Bbl TaKKe MOXKeTe NocaguTb AUKME LBeTyLLMe pacTeHus gaa
pasAnyYHbIX CE30HOB MEXAY PAAaMM B cafax, BKAoYan 3Bepoboit, Knesep NyroBoi, Kaesep MNOA3y4Yuid,
[AOHHWK 6enbli, acnapLeT, YepTonoaoX, MaLMHTbl, KOPOBAK, MaK U T.4.

K npumepy, netom Bbl moeTe npuBaedb Havbonbluee KONMYECTBO Pa3sHOOBPasHbIX OMblAUTeNnew,
MCNONb3YA MasiMHY, NOACONHEYHUK, KuWHeL, 606bl, TbIKBY, AblHIO, Orypel, 6aknaxaH, cnagkuii neped,
6a3nnuK, NloLEepHy, ropunLly, N€H, FPeYnXy, COpro, TMMbSAH, Wanden, oywmuy, UM pO3MapyH.

[na oceHu - acTpy, KMLWIHEL, MasnHy, TONMHambyp, AW panc U Apyrie BTOPbIe KyAbTypbl (NO34HAA AblHs,
TbIKBa).

7.1. Yu maBcymnum 03yKa bydetnapu

Bab3n YCUMAMKNEP TYPAW XUAZArM YaHMATYBUMNAPHU Kanb KuUnagu, alpum YaHrNaTyBUMAApP Mabiym
6up ryn dpopmanapu Ba paHrapuHKM xyw Kypaau. LUyHUHraek, 6ab3uv skMHAap dakaT mabaym bup Typaaru
YaHMaTYBYMNAPHM TaNnab KMNaau. XOCUAHUHT OLIMLLIMTA XM3MAT KMNAZUraH TYPAU-TYMaH YaHIaTyBYMAAPHM
Kanb KUAWLL YYyH Y4 MaBCYM OAaBOMMAA UMKOH KaZap Xap XWA ryann ycuMauvknap 6unaH TabmuHAalw
Ky4a Myxum caHanagu. LyHUHrOEeK, acocuit SKUHWHIU3 TyANaéTraH AaBpAa Aanafa 6owWwKa Typau-TymaH
TYANAPHUHT MaBXKy4/Mrnra anoxuaa sutmbop 6epuHr. Kypunran Tagbupnap HadakaT XOCUAHUHE OLLIMLWIN
Ba YaHMNATYBYMNAPHUHT BapKaPOPAUTUra XM3MaT Kunagu, 6anku AanaHTU3HUHT YMpPOMra YMpoi Kywaau.

dpTa rynnanamraH on4a, ruioc, 0ma, oNIXypu, YPUK, HOK, KopaFaT Ba Ky/lynHan Kabu gapaxt Ba aKMHAAp
YaHrNaTyBYMNAPHM Tanab KUAUWKUAAH ONAMH YPMOH EHFOFU, 6OA0M, TON (34KM TON) Ba EBBOMK ONIXYPU 3pTa
6axopaa YaHrnaTyBYMNAPHM Kanb kunagu. Cus apta 6axopaa YaHIaTyBuMAap yuyH Kepak bynaauraH osyka
b6ydeTuHM HabmaTaK, 3abdap Ba rMaLMHT EKM BUHadwara yxwaw 6eroHa yT1ap opKaam TabMUHAALWNHIU3
MYMKWH. LLyHWHroek, cn3 6ofoarv gapaxt KaTopaapy opacura ganadomn, cebapra, Kawkapbeaa, scnapuerT,
KYWKYHMAC, TMaLMHT, CUTUPKYMPYK, JIONAKU3FANL0K Kabu EBBOMM Tynan YCUMAMKNAAPHU 3SKULIMHIU3
MYMKWH.

E3 oiinapnaa MaliMyHXOH, KyHraboKap, KallHWY, SI0BUSA, OLWIKOBOK, KOBYH, BOAPUHT, BaKkAaXOoH, WUPUH
Kanamnup, panxoH, 6eaa, XxaHTan, 3uFUP, MapKyMaK, OKKYXOpK, TOFKaMbua, MapmapaK, TOFPalXoH EKu
po3MapuH Kabu YcumauknapgaH ¢organaHub YaHrNaTyBUMMAPHUHT HOKOPU XUAMA-XUAUTMHU Kanb
KMUANLWNHTA3 MYMKUH.

Ky3 maBcymunaa aca KYKOHTYA, KallHWY, MalMYHYKOH, KapToWKaryn (ep HOKK) éKM panc Ba UKKMHYM IKUH
cndaTaa akMNafaraH Keuku KoOBYH Ba OLIKOBOKAAH GOMAANaHULLIMHIVE MYMKUH.



7.2 Shelter and nesting support, water

Bumblebees can also fly, if the wind is strong, but most pollinators are disadvantaged in case of wind.
For instance honeybees will not pollinate during such days. But shelter plants (rose hip, currant,
raspberry, sunflower, a row of maize or sweet sorghum etc.) can significantly enhance the working
conditions for wild pollinators during windy days. Except maize all contribute simultaneously to the
three-season-forage buffet. You will not lose land for crop production; you just diversify crops and
gain harvest also from these plants.

As diversity of pollinators and short distance to the nest are the crucial factors for good harvest of
many crops you might benefit a lot if you use the four margins — and in a large field some strips in
between the main crops — for habitat enhancement: shelter plants, forage for three seasons and
some fallow area (not to be ploughed) for nesting.

7.2 3alWMUTHbIE HacaXX4eHUA U NoaaepKKa B rHe3go0BaHUK, BOAA

LLImenun Tak:Ke MOryT neTaTb NpU CUIbHOM BETpPe, HO BO/bLIMHCTBY OMbINUTENEN BETEP NMPUHOCUT
ywep6. Hanpumep, gomawHue nyenbl He ByayT onbiNATb B TakMe AHWU. OAHaKo 3aliMTHble
HacakAeHun (LUMNOBHMK, CMOPOAMHA, MannHa, NOACONHEYHMK, PAAbl KYKYpPY3bl AW COPro U T.4.)
MOFYT 3HAYMTENIbHO YNYYWWUTb paboune ycnoBuA ONA AWKUX OMblAUTENEN B TedyeHue BEeTPEeHbIX
AHeln. Kpome KyKypysbl BCE 3TW pacTeHUs BHOCAT BK/Iaf B TPEXCE30HHbI KOpMOBOM BydeT. Bbl He
TepAeTe 3eMt0 419 NPOU3BOACTBA YPOXKan; Bbl TONbKO oboralaeTe pasHoobpasne KyabTyp 1 TaKKe
NnoJsiy4YaeTe ypoXKam € 3TUX PacTeHUN.

|-|OCKO/'Ibe pa3H006pa3Me onblnutenen n KOPOTKOE paCCToOAHME KTHe3ay ABNAKOTCA onpeaenalowummm
¢aKTOpaMM ANA Xopowero ypoxaa MHOIrMx Kynbtyp, Bbl Mornu 6bl noAy4YnTb MHOrO NO/b3bl, €Cnu
Ha4yHeTe UCNONb30BaTb 3TU YeTblipe KpaAa nond, a Ha 60/1bLIMX NONAX - HEKOTOopble pA4bl mexay
TNaBHbIMW KynbTypamu OnAa O6OFaIJJ,EHMFI MecToobuTaHus: 3alWNTHbIE paCTeHUA, KOPMOBaA NuLla
ana onbinutenemn ANA Tpex Ce30HOB M K/I0YOK 3eMNn (He BCI'IaXaHHbIﬁ) ANnAa rHe3goBaHuAa.

7.2 UxoTa Ba yA KypuluAaa KYMmaKAaLluLl, cyB

Tyknu apunap WaMONHWHT Kyunu 6ynuwnra KapamacZaH yda onagu. BaxonaHKku, KynruHa
YaHMaTYBYMIAP YUYYH LIAMOA KaTop HOKY/NaWANKNapHU BYXKyAra Kentupagu. MacanaH, acanapvnap
6yHOal 06-xaBO WapouTUAa YCUMAMKNAPHW YaHmaTtmanau. Ly ypuHaa vxoTa ycumavKknapu
(HabmaTak, KopafaT, MaMYH}KOH, KyHrabokap, 6Up KaTOp/AM MaKKaXKYXOpu EKM OKMKYXOopW Ba
6owkKanap) wamon 6ynraH KyHaapaa €BBOMM YaHMIATyBUMNAP YYYH Ky/lal LIAPOUTHU ApaTULLIM
MYMKWH. MaKKaxXyxopuaaH TalKapy OKOPU Kalg KwuauvHraHn 6apuya wxoTa YCMMAMKAapu
YaHrNaTyBYMAApP YYyH Y4 MaBCYM AaBOMMAA 03yKa BasudacuHu yTangm. Ywby YCMMAMKNAPHWN SKMLL
OPKaNM cu3 epuHrn3HK 6o Bepmancms, akCMHYA IKMHAAP XMAMA-XUAAUTMHM BoluTacus3 Ba b6y
YCUMIMKNAPAAH XaM XOCU Onacus.

YaHrnatyBumnap Xuama-xuaamru Ba YANApUHWHE O3yKa Jananapura AKMH KOMNALWMULWN XOCUTHU
oWMPULLAA MYXUM SKaHAUMUHU XMCOBra o/cakK, AaNaHTM3HUHT TYPT TOMOHWUHM (KaTTa Jananapaa
acocui 3KMHNAp opacura BUp HeuTa KaTopniap) SKMHAAP XMAMA-XUAIUTMHU owupuwaa (uxota
YCUMAMKNAPK, Y4 MaBCyM YYyH O3yKa, YA KYpULI YYYH KMUYMK XalpanmaraH ep) doiganaHcaHrms
6yHIaH KaTTa MaHbaaT KYPULLMHIU3 MYMKUH.

.y Y o

Such nesting support with reed-grass at the field margin enhances the service of solitary bees a lot
ModobHas NoddepiKa 8 2HE3008AHUU U3 MPOCMHUKA HA KPASX M0/ 3HAYUMEsbHO Mogbicum
ycy2u 0OUHOYHBIX r4es

Jana yvemnapuda Kamuw 6unaH 4aH21aMy84YUAAPHU YA KypuWUOd KYMAKAAUIUW AKKA-AKKA
AWOBYU APUAAPHUH2 XU3SMAMUHU GHYA2UHA OWUpaou

- . A gt 1
Sunflower, maize, sorghum and berries are
effective and profitable shelter plants
MoOconHeYHUK, KyKypy3a, copao u A2000HOCHbIe
KyCmapHUKU A8AAMCA 3¢hheKmUBHbIMU U
M0/1€3HbIMU 3AUWUMHbBIMU HACAXOEHUAMU
KyHeaboKap, MaKKaicyxopu, OKX#yxopu ea
pesasop mesanu bymanap camapanu ea
¢holidanu uxoma ycumauxkaapuoup

Nests of solitary bees on the bare ground
He30a 00UHOYHbIX MYéan 8 omKpbimoli noyse
O4uK mynpoKOa SKKa apuaap yanapu
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Deadwood offers nests for carpenter bees
(Xylocopinae family)

Cyxas dpesecuHa npedocmasasem
2He30a 0714 4esn-nao0MmHUKos
(cemelicmeo Xylocopinae)

KypueaH érou ea dapaxmaap éroy
apunapu (Xylocopinae ounacu) yuyH ys
Kypuwoa Aaxwu UMKOHUAM myfoupaou

Nesting support for some species of wasps
lodoepka 8 eHe3008aHUU 015
HeKomopbix U008 0c

ApunapHuHe alipum mypaapu y4yH ya
Kypuwoa Kymakaawuw

Such traditional walls without concrete
offer nesting options for solitary bees
Takue mpaduyuoHHele cmeHsl 6e3
yemeHma Aarom 803MOHHOCMb
2He3008aHUA 0719 0OUHOYHbIX n4en

By kabu aHvaHasul (uemeHmcus)
0esopsiap AKKA-AKKA AWO08YU apuaap
YYYH YA Kypuwoa UMKOHUAM apamaou
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Some species make their nest in deadwood. Take a piece of deadwood without chinks, drill deep holes of
different width (2-10 mm) vertically into the piece of wood, then put it horizontally close to the field (the
holes should be exposed to South) and do a little roof of bark, so rain cannot enter the holes.

Other species prefer holes in clay walls or in roofs of walls out of reedgras, straw of grain or hemlock, as you
still find as traditional walls around the household plot in rural villages. You might benefit a lot from building
a small clay wall (0.50 -1 m high) with a roof of reedgras or other hollow grasses exposed to South and close
to your field.

Some wasps — useful as pollinators and predators - need a horizontal plank, which you can put into a bush.

Some pollinators do nests between stones for instance of small traditional walls (constructed without
concrete).

HekoTopble BUAbI OMNblAUTENEN CTPOAT CBOM rHe34a B CyXoi gpeBecnHe. BO3bMUTE KYCOK TaKoW ApeBecHHbl
6e3 wWenu, NpocBep/inTe BEPTUKaNbHO rNy6OKMEe OTBEPCTUA PasAMYHON LWKMPKHLI (2-10 mm), 3aTem
NMOMECTMTE FOPM30HTaIbHO BAMNKE K MO0 (OTBEPCTMA AOMKHBI CMOTPETb B HOXKHYH CTOPOHY) M MONOMKUTE
CBEpPXY ApeBecuHbl HebO/IbLYIO KOPY B KaUecTBe KpbIln, YTOBb! 40 Ab HE CMOT MoMnacTb B OTBEPCTUS.

[Lpyrue Buapl onbiavTenei NpeanoymTatoT OTBEPCTUA B CTEHAX IIMHbI UAW B KPbILWAX CTEH U3 TPOCTHUKA,
CONIOMbI 3ePHOBBIX KyAbTYp UAK 60NUroN0Ba, KOTOPble Bbl elle MoXeTe 0BHApPYKUTb B TPAAMLMOHHbIX
CTeHax BOKPYr npuycafebHbIX y4acTKOB Ha CeNbCKOM MECTHOCTU. Bbl MOMM 6bl 13BNEYL MHOTO MOAL3bI C
NoCTPOeHMEM ManeHbKUX cTeH U3 ruHbl (0,50 - 1 M BbICOTOM) C Kpbilwel U3 TPOCTHMKA UAWU APYrUX TPas,
PacrnonoXeHHbIX K 1ory U 6113Ko K Ballemy noto.

HekoTopble ocbl - NONE3Hble ONbIINTENN N XULLHWUKK, HYXKOAKOTCA B FOpM3OHTa}1bHOl"‘1 AO0CKe, KOTOPYIO Bbl
MOXeTe PasMeCTUTb Ha KYCTapHUKax.

HeKoTopble OMbIAUTENN AENAOT THe34a MEXKAY KaMHAMM, Harnpumep, MaseHbKUX TPAAMUMOHHbIX CTeHax
(nocTpoeHHble 6e3 6eToHa).

Bab3u uaHmaTyBUMNap yANapuHuM Kypub KonraH érounap uuura Kypagwnap. LyHaai akaH, épurnapu
b6ynmaraH KypuraH érod 6ynarMHu ONMHI Ba Apenb épaamuaa napmanab aHu Typam xaxmaa (2-10 mm)
6ynraH BepTUKan TELMKNAPHU XOCUA KWMHE, CYHrpa EFOYHM rOpU30HTan Tap3ga [anaHrus AkuHWUra
YKOWNALWTUPUHT (TELMKNap KaHyb TOMOHra KaparaH 6yanwmu n1o3um). Telwmknapra EMeup TyLIMACAUIN yuyH
EFOY YCTUra apum AapaxT NYCTAOKAAPUHU KYAUHT.

BollKa YaHmaTyBuMnap 3ca Nov AeBopnap €KUM KaMuL xamaa COMOH 6unaH énuaraH Tomnap opacuaaru
TelWMKNAPHU XyW Kypaaunap. by kabu aesopnap Ba TOMNApHU KULLOK, }Konapuaa Kyniab TonuwmHrua
MYMKWH. CU3 fanaHrms akuHuga 6anangaurm 0,5 — 1 m 6yaraH ycTv Kamuw €KM COMOH BunaH KonnaHraH
KWUYMK N0l AeBOPNAPUHU KaHybra KapaTub KypcaHrus byHaaH eTapanya maHoaaT KYpULNMHIM3 MYMKUH.

AMpUM apunap — xam YaHMATYBYM XaM 3apapKyHaHAANapHUHT TabuMit KyluaHaacu — UH Kypuluaa TeKuc
TaxTa €KW NiaHKanapra axTMéx cesagunap. by kabu matepuannapHu 6ytanap ycTura }KounawTMpuwmnHrns
MYMKWH.

BolwKa 6Up YaHrNaTyBYMAAp 3Ca YANAPMHU TOL opacura €ku Tolw BunaH KypuaraH (LemeHTcus) aesopiap
opacura Kysauwnap.




7.3 The importance of pollinator corridors

Some pollinators migrate over long distances, for instance the monarch butterfly, but most pollinators
live in a small area. So the quality of the local habitat is highly relevant for pollinator diversity. From
pollinator perspective, corridors are “streets full of delicious flowers” inducing them to approach
more distant sites. Flowering corridors between villages, between agricultural sites, between fields
or orchards and natural habitats (forest, natural grasslands or the bank border of natural rivers) can
promote migration of pollinators from other sites to your field. An isolated pollinator community is
more at risk than pollinators, who can move easily.

Field borders with weeds and flowering bushes, hedgerows in the landscape or just seeded wild
flowers can be very beneficial for pollinators and thus for the farmers in your village. You might wish
to decide in a village meeting to plant a hedgerow of raspberry or rose hip including wild thyme and
mullein or restore some flowering peppermint or basil along irrigation channels or rivers.

Flowering weeds like thistle are very useful, specifically appreciated by butterflies. Let them flower
and cut them before seeding. Strips with species of mallow, horehound, bugloss, common chicory,
centaury between fields are a tempting buffet and a well-done street for pollinators, attracting more
diversity to your fields and orchards.

7.3 BaXXHOCTb TpOnMbi ANA ONblAUTENEN

HEKOTOpre onbINNTENN MUTPUPYIOT Ha OJ/IMHHbIE PACCTOAHUA, Hanpumep, AaHanada MOHapX, HO
60/bLIMHCTBO ONblAUTENeMn XUBYT Ha MaN€HbKUX TEPPUTOPUAX. TaK 4YTO Kayectso, Mau ycnosuma
MeCTHOW cpeabl onpeaenarT pa3H006pasme onbinuteneit. C To4YKM 3peHunAa onblanTena, Tpona 3To
«YyNnubl CO MHOXXeCTBOM BOCXUTUTE/IbHbIX LUBETOB», CTUMYAUPYIOLLNE UX FIpM6J'IVI3MTbCFI K bonee
OTAaN1IEHHbIM Yy4aCTKaMm. Paapl uBeToB mexay cenamu, mexkagy CeNbCKOXO3ANCTBEHHbIMM y4acCTKamu,
mexay nonamu, Uan cagamm U eCteCtBeHHbIMU cpeaamm 0buTaHua (nec, eCTeCTBeHHble I'IaCT6MLLI,a,
Unn rpaHnuUa 6eper03 €CTeCTBEHHbIX peK) MoryT cnocobcTBOBaTHL nepemelieHuUo onbinutenei ot
APpyrux y4acTkos 40 Ballero nonA. M30l]MpOBaHHOE COOGIJJ,ECTBO onblNnTeNA HaxoaAnTCA B 6onbLuei
OnacHOCTHU, YemM ONblINTENN, KOTOPbIE MOTYT N€rKo nepenBnratbCAa.

MNMonesble rpaHuLbI C UBETYWMMU COPHAKAMU U KYCTaPHUKaMMU, XKnNBble n3ropogun s naH,a,u.lache, nnn
NPOCTO NoCeAHHble AUKUE UBETbI MOTYyT 6bITb O4YeHb BbIFrOAHbI ANA onblnutenen W1, COOTBETCTBEHHO,
ONA Bawero cena. Bol mornu 6bl O6CY,EI,MTb Ha BCTpe4ye C MeCTHbIM HacesieHnem cen nocagry KMBOM
n3ropoau s manuHbl, WMNOBHMKA, BMeCTe C AUKUM TUMbAHOM U KOPOBAKOM, WU/IN BOCCTaHOB/NIEHUE
LI,BeTyLIJ,eVI MATbI, 6a3unnmka BA0/b NOZINBHbIX KAHANOB U peK.

LiBeTylyMe COPHAKKM, TaKMe KaK 4YepTOMo/iOX, OYeHb MoMe3Hbl, W 0CoBeHHO npeanoyMTaloTCA
6abouykamu. OcTaBbTe UX A0 LBETEHWA, U ybepuTe UX C NOAA nepes NAoAOHOWeHWem. Monockl
C PasHOBMAHOCTAMM anTesn, WaHAPbI, BONOBWUKA, LMKOPUA, BacWUAbKa MeEXKAY MNONAMM CAyMKaT
6ydeTom Ana NpuBIEUYEHNA, M XOPOLLO CAeNaHHAA «ynLA» ANA OnblAUTeNel, npusieKkaet 6onbliee
KOIMYECTBO Pa3/INYHbIX OMbIIMTENEN K BalMM NOAAM M CajaMm.

7.3 YaHrnatyBumnap mynaknapuHUHE 3apypauru

Bab3n uaHrnatTyBuMnap y3oK macodanapra Kyyagunap, MacanaH fgaHauga Kananarn. Ammo
KYMUMAMK YaHMNATYBYMAAP KUYMK XYAYAAA AWaiau. LLYHUHT yY4yH Maxananin MyxuTHUHT cudati
YaHMaTyBYMMAP XUAMA-XMAAUTUHKU Benrmnab 6Gepagy. YaHrnaTyBuMnap HyKTaum Hasapupa,
nynaknap 6y — y3ok macodanapra eTaknosumn “xywbyi sa LWWMPKUH rynnap bunax tyna 6ynraH kyya”.
Ku1wwnoknap, akKMH maiigoHnapu, gananap, 6ofnap Ba Tabumnin ycMmamk Konnamaum xyayanap (YpmoH,
Tabuunit ANNoB, Aapé y3aHNapu Yerapanapu) opacuaarv rynnab TypraH ynaknap y3ok macodanapaaH
AanaHrmsra Kyumb YTUWWHM TabMUHAANAM. AXKPannb KOAraH YaHrIaTyBuMAap »Kamoacu OCOHAMUK
61NaH Ky4mb opyBYM YaHIATYBYMAAPra HUCOATaH KYNpok xasd octuaa 6ynagn.

beroHa ytnap yypahgauraH gana yetnapu, byta YyCUMAMKAM uxoTanap €Ky oganin rynam 6eroHa
YyTap YaHrnatysuymaap ydyH doraanmn caHanaau Ba y3 HaBbaTMAa KULWIOFUHIM3 LLIAXCUIA TOMOPKA
XY¥KaNMKNApK yuyH xam Had KenTupagm. Cus KUWNOFUHTU3 LA Maxaannii axonm bunaH yTkasunaguraH
yypalyBnapaa €BBONM TOFPANXOH Ba CUFUPKYMPYK apanawraH MalnmyH»KOHAWM EKM HabMaTaKAM
MXoTa ApaTUWIHW TaBcua GepuILMHIM3 MyMKMH. Eku 6ynimaca colinap Ba CyFoOpWIL KaHaanapu
éKacnaa parixoH xamaa Annu3 KaTopfapuHU TUKNALLMHIU3 MYMKUH.

KylwKyHmac kabu rynnanguraH éssoimn ytnap ¢oiganu caHanagm, alHUKCa ynap Kananaknap
TOMOHMAAH XyW Kypunaau. beroHa yT 6yanwmnra kapamacaaH yaapHUHE ryaaalinra UMKOH 6epuHr,
aMMO YPYF TYrMUIMAAH ONAMH yNapAaH AanaHu To3anadr. [ananap ypracuaaru rynxaipu, oesop
yT1, roB3aboH, caupaTtkm, 6yTaKky3 Kabu YCUMAMKAM MYNaKkNap YaHrnaTyBYMAap ydyH o3yKa bydetu Ba
[anaHrn3 €K BOFUHIU3A YaHINATYBUMNAPHM Kanb KMnagmraH axwu rynnab TypraH Kyya cudpatmaa
XM3MaT Kunagu.
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8. Is it costly for a farmer to attract more alternative pollinators?

The answer is simply: NO. On the contrary: It provides many benefits.

If you buy seeds for your field, it does not make a big difference, if you purchase only seeds for your main crop
eggplant, cucumber or tomato, or if you add some seeds for other crops like coriander, tomato, sunflower,
beans, sweet pepper, pumpkin, linseed, buckwheat, sweet sorghum etc. Even purchasing some seedlings of
basil or thyme does not make a big difference. If you once invest in seedlings of raspberry or currant you will
enjoy the fruits for many years. Seedlings for rose hip (shelter and medicinal plant) you can buy from the
local market. If you purchase a seedling of almond, hawthorn or hazelnut more than one generation might
benefit twice — from fruits and pollinators’ services. If you purchase some seeds of perennial aster you will
have beautiful flowers and nectar in late fall for many years. Also seeds of other flowers will enhance the
beauty of the field or garden and its attraction for pollinators. Cut weeds after flowering, not before.

The higher the diversity of flowers, colors of petal, smells, flower types the more attractive the garden is for
a high diversity of pollinators enhancing the harvest of many crops. Such fields also attract predators of pests
and might reduce expenses for pest control.

You can do nesting support of material available in any farm garden, so it is not costly either.

8. HackonbKo A0OPOro ANA YacTHbIX NpuycaaebHbIX X03AMCTB NpUBNeYeHue
60nbLUero pasHoobpasna anbTepHaTUBHbIX onblauTenein?

OtseT npocToii: HET. Ha060poT: 3TO NPUHOCUT MHOTO MOAb3bI.

MoKynKa cemsaH ANA Ballero nons, He 6yAeT CUAbHO OT/IMYATLCA B GUHAHCOBOM N/aHe, eC/n Bbl Kynute
ceMeHa U APYruX KyAbTyp, TaKMX KaK KMLIHEL, TOMaT, NOACONHEYHMK, 606bl, cnagkuii nepew, TbiKBa, N€H,
rpeumnxa, Copro 1 T.4., @ TaK }Ke CeMeHa OCHOBHbIX Ky/nbTyp (6aknaxaH, orypew, Tomar). [axe noKynka
paccagpbl 6a3uanKa, UAN TUMbAHA He BYAET CUNbHO OTIMYATLCA B AEHEXKHbIX 3aTpaTax. Mpu eanHUYHOM
BKNaAblBaHUM AEHEr Ha paccasy MaAuHbl, UM CMOPOAMHBI Bbl ByaeTe NoayyaTtb Arofbl B Te4eHNEe MHOMUX
net. Paccagy WMNOBHMKA (3aLLMTHOE HacCaXKAeHWe M NeKapCTBEHHOE PacTeEHWE) MOXKHO NpuobpecTn Ha
MeCTHOM pbiHKe. Mpu NoKyMKe paccag MUHAANA, 60APbILIHUKA, UK NIECHOMO Opexa, Bbl ByaeTe HECKObKO

Pumpkin attracts pollinators for a long time.

ToiKea npuenexaem onsinumened 6 NOKONEHUI NoAyYaTb ABOMHYIO BbIrO4Y - NAOAbI U Hanuume onblautenein. Ecam Bbl npuobpetéte cemeHa
meyeHue 302020 8pemeHU acTpbl, Y Bac B TeYEHWE HECKO/bKMX ieT ByayT U KpacvBble LBeTbl, U HEKTap 40 No3gHei oceHu. Momumo
OWKO0B0K y30K 6aKkm 0aeomuda 3TOro LBeTbl APYTMX BUAOB YBEMYAT KPAcoTy NOAS, TEM cCaMbiM genas ero 6onee npusnekateNbHbIM AnA

YaH21amye4unapHU y3uea #anb kunadu  onblauTenei. NMpm 3Tom HEOBXOAMMO YUNUTbIBATL TOT GaKT, YTO YBOPKY COPHAKOB LenecoobpasHee NpoBecTm
Wb NOC/e LBETEHUA, HO HE paHbLUe.

Yem 6onblie pasHOBMAHOCTEW LBETOB, LBETOBOM rammbl NIENECTKOB, 3amnaxoB, TUMOB LBETKOB, TEM
6onee npusiekaTeneH NpuycasebHblil YYacToK AN yBEAMYEHUSA Pa3UYHbIX OMNbLIUTENEN, NOBbILLALLMX
YPOXKANHOCTb MHOTUX KyAbTYP. TakKue Nons TakkKe NPUBAEKAoT XMULLHUMKOB, KOTOPbIe YMEHbLUIAIOT Pacxoabl,
CBA3aHHble c 6opbboIi C BpeauTenamu.

Bbl MOXeTe npefoCTaBUTb MOMOLLb C MaTepUanamu (ApeBecuHa U T.4.) ANA THe3[0BaHWUA OMbIUTENEN,
nosy4YeHne KOTopbIX JOCTYMNHO ¢ Nt060ro npuycagebHoro y4acTka, Tak YTo 3TO TOXKE He J0pPOoro.

8. KynpoK YyaHraTyBuMnapHu }anb KMamnwl Waxcuii TOMOPKaA Xy>KaluKnapm
YUYYH KMUMMaTra Tylwagumm?

YaBob oaauii: MYK. AkcrHua: By syAa KYn MaHdaaT Kentupaau.

[anaHrus yuyH ypyf Xxapua, KUNaéTraHMHrnsaa acocuii aknH cudatnaa skunaanraH 6akaakoH, 6ogpuHr Eku
NOMMZOP YPYFUHU COTMO ONMLWIAAH TALLKAPK YHra KyLIMM4Ya BOLWKA 3KMH YPYFIapuHU (KalHWY, nomuaop,
KyHrabokap, 10BUs, WMPWUH Kasamnup, OLIKOBOK, 3UFUP, MapKYMaK, OKXKYX0opu Ba BOLLK.) cOTMO oncaHrms
XapaykaTUHIM3 KaTTa dapk Knamangmn. XaTro 6up Heuta parixoH Ba TOFPANXOHM KYYaTAapUHU Xapua, KUauLL
KaTTa xapaaT Tanab Kuamangn. Arap cu3 MaiMyHXOH EKM KopaFaT Ky4aTnapuHU Xapua, KUauLWL yayH 6up
MapTa mabnaf capd KuCaHrM3 y30K MUANap cu3 ynapHUHT meBacuaaH baxpamaHg 6ynacus. Habmatak
Ky4YaTnapuHm (MxoTa Ba 4OPUBOP YCUMINK) Maxaniuii 6o3opaapaaH TONUWKUHIM3 MyMKUH. Arap cus 6oaom,
AynaHa KU YPMOH EHFOFU KYYaTIapMHU BUP MapTa COTMO ONICaHIU3 XaTTo BUTTaAaH Kyn aBioA YHAAH UKKK
TOMOH/1IaMa, AIbHWU YHUHT MeBanapuAaH Ba YaHraTyBuMnap xvamaTtvgaH mandbaaT kypagu. Kyn unnnvk
3abdap ypyFlapuvHU Xapua KUACAHIU3, YHAA Key Ky3da Kyn Wuanap gaBomuaa Hektapra 6o unpoinu
rynnapra ara 6ynacus. LyHUHraeK, 6OWKa ryn ypyFlapu xam LanaHrns €KW TOMOPKAHTU3HWUHT KYpKWra
KYPK KYWWB, XMAMA-XWUN YaHTNATYBYUNAPHM XKanb Kuavwaa xmsmat Kunagu. [lanaHrusuu 6eroxa yrnapaaH
YNAPHUHT TyAnawnaaH onamnH amac, 6ankm KeiuH To3anab TawnaHr.

TYNNAPHWUHT, TYNTOMAAPHWUHI PAHINapW, XMAM, TYN TUNAAPU KaHYaNUK XMAMa-Xxun 6ynca TOMOPKAHrv3
YAHINATYBUMNAP YYYH LWYHYANUK Ko3ubagop 6ynagm Ba KYNrvHa aKMHNAP XOCUAMHUHT opTulMra onub
Kenaau. byHpal gananap 3apapKyHaHLANapHUHT xam Tabuuii KylwaHaanapuHu y3ura Kanb kunaam sa by
OpKanu 3apapKyHaHAanapra KapLum KypaLumLl XapaxkaTaapuHu Kamantmpaau.

Mantis religiosa (predator; XUWHUK CV13 YaHINATYBYMNAPHMHT YA KYPULLMAA XaMMa TOMOPKaA epaapuaa yupatca bynaguraH matepuannap 6unax
3apapkyHaHdanapHuHz mabuuil TabMUHANALL OPKAU KYMAK BEPULLNMHIM3 MYMKMH, AeMaK by Xam CM3ra yHYa KMMMaTra TyluManam.
KywaHoacu)
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9. How to use “Farming with Alternative Pollinators” in the field of a
smallholder?

The field sketch depends on the size of the field. Therefore, we give recommendations, which you
can adapt to your field size. The general recommendation is: Increase the diversity of fruit and nut
trees, berries, crops, spices and nectar rich ornamental plants in your garden. In total you should
have

- flowers from early spring to late fall and
- different types and colors of flowers at the flowering period of your main crop.
Provide some fallow area, nesting support and a small puddle close to the field.

The bright green in the sketch shows the habitat enhancement areas; whereas the dark green shows
the areas for the main crop. Use the edges of the field for habitat enhancement and plant or seed
habitat strips according to the size for your field. For larger farmer fields and orchards we recommend
a habitat strip of 50 cm every 300 m. In the habitat strip use different crops, spices, trees, but neither
onion nor garlic, because they can negatively affect some crops.

Use as little chemicals as possible.

9. KaKk ucnonb3oBarb “3emnegenue ¢ anbTepHaTUBHbIMM onblautenamm”
B YUYaCTKax YaCTHbIX NpuycagebHbiX X03aMACTB?

MoneBas cxema pPacMONOMKEHUA KynbTyp 3aBUCUT OT pasmepoB nonsd. [osTomy Mbl Jaem
peKoMeHAaLMK, KOTopble Bbl MOXKeTe MpUcnocobuTb K pasmepy ceoero nons. O6asn pekomeHaaLms:
yBenuybTe Ha Ballem npuycagebHOM yyacTKe pasHoobpasve NAOLOBbIX U OPEXOBbLIX AEPEBLEB,
AFOAHbIX KYCTAPHUKOB, NOCEBHbIX KYALTYP, CNeuuii U 6oraTble HEKTapOM AEKOPATUBHbIE PACTEHUS.
Y Bac J0MKHbI 6bITb BCETO NNLLb:

- LIBETbI C PaHHEM BECHbI A0 MO34HEN OCeHu;
- pa3NinyHble TUNbI M LBETa LLBETKOB Ha Nepuos, LBeTeHMA Balei OCHOBHOM KyNbTypbl.

ObecneybTe HepacnaxaHHOW 3emei, NoAAEPKKOW B THE3[0BAHUM U MAIEHBbKOW Ny»Kel Heaaneko
oT nons.

ApKO-3e/1eHbIi LBET Ha CXeme MOKa3biBaeT TEPPUTOPUIO ANA ONblAUTENEN, a TEMHO-3e/eHbl Ha
YacTb NOAA 41 OCHOBHOM Ky/lbTypbl. Mcnonb3yiite Kpaa nonei ansa oboralieHus mectoobutaHua
W cakaliTe pacTeHMs MO/J0CamM COpasMepHO Bawemy noa. Mbl pekomeHayem nosiocy Ans
oboraleHns mectoobutaHua onblanTenel WupuHon 50 cm Kaxkable 300 m gna 60blIMX NONEN U
cagoB. B nonoce mectoobUTaHNA UCMNONL3YIMTE PA3/IMUHbIE KYAbTYPbI, CNeLUn, AepeBbs, HO He YK U
He YEeCHOK, TaK KaK OHM MOTYT OTPULLATE/IbHO NMOBAMATL HAa HEKOTOPbIE KYAbTYpbI.

MCI'IOﬂb3yl7ITe KaK MOXHO MeHbLLUE XMMUKATOB.

9. WWaxcuii TomopKa xy:xanuknapu epnapmaa “Mykobun
YaHrnatyBuunap 6unaH aexKoHUYMAUK” AaH KaHaaii ponganaHunagu?

[ana umsmacu ganaHuHr xaskmura €ku Kattanurura 6ofnuk. Ly cababnu 6u3 panaHrus xaxmura
MmocnawTupca 6ynaauraH TaBcuAnapHu 6epamu3. Ymymulii  TaBcus  KyhiugarvgaH umbopar:
TOMOPKAHIM3a MeBasu, pe3aBop AapaxTiap, 3KMHAAP, 3MpaBopnap Ba HeKkTapra 6oi maH3apanu
YCUMAMKNAP XMNMA-XUANUTUHW OLUMPUHT. YMYMaH oNraHaa Kyiuaarunapra ara 6yMWKUHINE Kepak:

- JpTa baxopAaH Key Kysraya rynnanauraH Yycumauknap
- ACOCU 3KMHUHIU3 TyNNaW Aaspuaa TYpau TUNAArv Ba paHraary rynnap

[anaHrns vyetnaa o3rmHa xanganmaraH ep 6GOpPAUrMHU TabMUHAAHT, YaHINATYBUMNAPHUHT YA
KYpULWNAA KYMaKNAWKWHT Ba KUYKMHA KY/IMaK CyB TaUEpPNaHTr.

Yusmagarv o4 AWUA PaHr 3KMHAAP XMIMA-XUAIUTMHU OLIMPULL YHYH MYAKannaHraH. TyK Awun
PaHr 3ca acoCUit 3KMH 3KUNaauMraH mMaiaoH xucobnaHagu. [anaHrus YeTnapuHu sKMHNAP XMAMa-
XWAUTMHK ownpuwaa GoiganaHuHr Ba AanaHrms KaTTanuruaaH Kenmb YnkKaH xonaa rynnapaax
Tapknb TonraH MynaknapHu xocun KUauHr. bus katTa gananap sa 6ofnap ydyH xap 300 meTpaa
3HM 50 cm ByAraH rynav MynaknapHu TaBcusa Kunamus. YWy rynnm mynak yyyH Typau aKUHAAP,
3upaBopsiap Ba AapaxmapgaH ¢poinganaHuHr, ammo NUE3 ékn capumcokaaH doitaanaHmanr, ynap
aNpMM 3KMHNapra canbuii TabCUP KUAULIN MYMKUH.

MIMKOH Kagap Kam KMMEBMI BocuTanapaaH GpoinaaHuLLra xapakaT KUANHT.

Polyommatus sp.

bright green: habitat enhancement area, dark
green; main crop

c8emys0-3enéHblli: y4acmok 011 oboeaweHus
Kysnbmyp, memMHoO-3esneHbll: 0CHOBHAA Kynbmypa
0Y AWUA: SKUHAAP XUAMA-XUAAURUHU OWUpUL
malidoHu, myK awusn; acoculi SKUH
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Apis mellifera

Bombus lucorum
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10. The example of cucumber

Pollination has high effect on cucumber; specifically honeybees, bumblebees and solitary bees are effective pollinators
of cucumber. For bumblebees and solitary bees short distance to the nest is crucial. Specifically bumblebees are
industrious pollinators. Cucumbers flower over a long period (60 days) and develop many flowers. The availability of
bumblebees can make a real difference for the farmer concerning quantity and quality of cucumbers.

In our experiment we used 75% of the field for 5 varieties of cucumber and 25% of the area either for habitat
enhancement or a 6th local cucumber variety.

For habitat enhancement we specifically recommend coriander, sunflower, raspberry, but in total there should be
at least 10-12 different crops to gain nectar and pollen for three seasons.

Economic Assessment (Based on results from 2013, field size 0.02 ha (main crop: 0.015 ha))

FAP field Control field
Number of cucumber per field (0.015 ha) 1607 368
Average quality of cucumber (UZS per kg) 1000 740
Total income from 75% of the field (5 cucumber varieties) (in UZS) 204756 33457
Habitat enhancement area (all benefits, including forage)/6th variety (in UZS) 133385 7320
Total net income from 100% of the field (in UZS) 338141 40777

10. Ucnonb3oBaHMe Orypua B KauecTse Npumepa 418 NnpuBaeyYeHus
aNbTepPHATUBHbIX ONblAuTeNe

OnbineHve nmeet 60/blIOE 3HAYeHWe ANA OrypuoB. B 4acTHOCTM, AOMALUHME NYenbl, LWMENU U OAUHOYHbIE
nyenbl ABAATCA 3GPEKTUBHBIMM €ro ONbIAUTENAMMU. [N WMenel U OAMHOYHbIX NYes KOPOTKoe PaccTosHue K
CBOEMY XKW/IULLY ABAAETCA OCHOBHbIM (GaKTOPOM. MOMMMO 3TOTO LUMENN XapaKTePU3YIOTCA KaK TpyaoatobuBble
onbianTenun. Orypubl LBeTyT B TeYEHWE 4IUTeNbHOro nepuoaa (60 AHei) v pa3BMBAlOT MHOTO LBeTKoB. Hannuve
LUMenNei B Nosie B MONOXKWUTE/IbHOM M/IaHe 3HAUYMTENbHO CKA3bIBAETCA Ha KONMYECTBE M KayecTBe OrypLos.

B Halwem aKkcnepumeHTe Mbl UCMONb30Bann 75% nona ana 5 coptos orypua u 25% Tepputopuun ana oboraweHus
MecToobUTaHUA onblAnTenel, uam 6-oro MecTHOro copTa orypua.

[na oboralieHna mectoobuUTaHUA Mbl, B OCHOBHOM, PEKOMEHAYEM KULIHEL,, NOACONHEYHUK U MasvHY, HO Ans
NoJly4eHUs [OCTaTOYHOrO KOJIMYECTBA HEKTapa U MblibLpbl B TEYEHME TPEX CE30HOB Ha Noje JOMKHO ObiTb, Kak
MUHMMYM 10-12 pasHbIX KYyAbTYp.

B cpeaHem (Ha ocHoBe nony4yeHHbIx pesynstatos B 2013 roay, pasmep nons 0,03 ra (ana ocHoBHOM KynbTypbl 0,015 ra))

3A0 yyacTtKa KOHTPO/IbHbIN y4acToK

Konunyectso orypuoB Ha ogHo none (0,015 ra) 1607 368
CpeaHss ueHa orypua (cym/Kr) 1000 740
06wwmit goxog ot 75% nons (ot 5 copTos orypua) (cym) 204756 33457
Tepputopua ans oboralleHUs mectoobutaHms (Bce BbIroAbl, BKKOYas 133385 7320

HaZ3eMHble YacTW pacTeHuit), AW LeCToro copTa orypua (cym)

06wwmii Banosol goxog ot 100% nona (cym) 338141 40777

10. MyKo6u1A YaHINATyBYUIAPHM Kanb Kuauwaa 6ogpuHIAaH MUCON
TapuKacuga ¢oiiganaHuw

YaHrnaHuw 6oApUHT y4yH WKOBWMII Tabcupra sra. AMHWKCA, acanapwunap, TYKAW apuiap Ba fAKKa apwunap
BOAPUHIHMHT AXLWM YaHINaTyBUMNapu xucobnaHuwaamn. Tykav apuaap Ba fiKKa apuaap y4yH UHAAPUHUHT AKUH
MacodaZa 3KaHAUTU Kyda MyXMM caHanagu. AMHUKCa, TYKAW apunap mexHatcesap 6ynuwagun. BoapuUHrHUHT
rynall AaBpu y30K BaKT aBOM 3Taau (60 KyH aTpoduaa) Ba Kyn COHAN rynnapHu xocun kunaau. lanaga etapanya
TYKW apUNAPHUHT BYIMLLN BOAPUHTHUHT cMdaTh Ba MUKAOPY KUXATAAH KaTTa GapK Kuavwumnra onvmb kenagu.
Taxkpnbamusga 6u3 ganaHuHr 75% MHU BOAPUHTHWMHE 5 Ta HAaBMHM 3KUL YYyH Ba 25% MHU 3KMHAAP XMUAMA-
XUANUTUHW OLLIMPULL EKM ONTUHYM MAxannin 6oApVHT Hasu yuyH GoiaanaHamk.

IKMHNAP XUAMA-XUIMTMHU OWMpuULLAa 6K3 acocaH KallHWY, KyHraboKap Ba MalMyH}KOHHMW TaBCUA KUNamus,
aMMO Y4 MaBCyM [aBOMMUAA €TapAn MWUKAOPAA HEKTap Ba YaHr OuiaH TabMUHAAW y4yyH Kamuaa 10-12 xun
3KMHNAp BYNULLN KepakK.

VpTa xucobaa (2013 iinnga onMHraH HaTUKanap acocuaa, fana maingoHu 0,02 ra (acocuii skuH yuyH 0,015 ra))

MY panacu Hasopat ganacu
BbutTa ganagarn 6ogpUHINap CoHU 1607 368
BOAPUHTHMHT YpTaya Hapxu (cym/Kr) 1000 740
75% panafaH onvHraH ymymuii aapomag (5 ta 6oapuHr HasnapuaaH) (cym) 204756 33457
IKMHAAP XMAMA-XMANUTMHW OLUIMPULI MaigoHM (6apya gapomad, ep YCTKM 133385 7320
Xawary 6unaH 6upra) €Kn onTUHYM 6OAPUHT HABM IKMITAH MaUZOoH (cym)
100% panagaH onvHIaH yMymMUin sanv gapomag, (cym) 338141 40777




11. Which other crops need pollinators or benefit a lot from pollinators?

To have a flower and nectar-rich garden is for sure a contribution to biodiversity protection and the welfare
of future generations — and thus a benefit by itself. Such garden has more potential to attract predators
of pests than a garden with a limited number of species. So even if you want to produce a crop not listed
below, you might benefit from engagement in habitat enhancement.

Some crops need insect pollinators for the development of a fruit, some for enhancing seed production. Below
list includes only common crops or which might have potential in Central Asia, it does not include tropical crops

(Klein et al. 2006.).

Very high impact

High impact

Medium impact

Low impact

Watermelon, melon,
pumpkin, gourd,
zucchini, macadamia

Raspberry, coriander,
cumin, cardamon,
cucumber, buckwheat,
apple, avocado, plum,
peach, nectarine, sweet
cherry, sour cherry,

Eggplant, strawberry,
fig, pomegranate,

black and red currant,
bustard, rapeseed,
sunflower, sesame, faba
bean

Capsicum, tomato,
several beans,
safflower, linseed,
persimmon, groundnut

apricot, pear, rose hip,
fennel, almond

11. Kakue ewie npoaoBonbCTBEHHbIE KY/IbTYPbl HYXXAAIOTCA B
ONbINTENAX UIN NONYYUT MHOIO BbIroAbl OT OnblauTeNnen?

Hanunuume uBeToB 1 60ratoro HeEKTapom nNpuycagebHoro yyactka — 6€3ycnoBHO, OrPOMHbIN BKNAA, B 3aLUTY
61opasHoobpasna u 6a1arococToaHNa ByayLMx NoKoNeHWiA. Takoi NpuycaaebHbl y4acToK umeeT 6onblue
noTeHuMana A8 NPUBAEYEHWUA XULWHWKOB BPEeAMUTE/el, YEM YYacCTOK C OTPAaHUYEHHbIM KOANYECTBOM
BMAOB OnblAuTenei. B cnyyae npomsBoacTBa KyNbTyp, HE BXOAALLMX B CMUCOK, NPUBEAEHHDBIN HUXKE, Bbl B
Ntobom cnyyae MoXKeTe M3BMeYb BbIrogy nytem oboraweHmMa MectoobuTaHmns onblanTenem.

Heobxoa¥Mo OTMETUTb, YTO HEKOTOpPble KyAbTypbl HYKAAIOTCA B OMbIAUTENAX HACEKOMbIX TaK e Ans
pasBUTMA NNOAA, HEKOTOPblE ANA YBE/JMYEHMA NPOM3BOACTBA CeMsAH. CMMCOK, NPUBEAEHHbIN HUMKe,
BKNIOYAET B cebA TONbKO OB6LLEM3BECTHbIE KynbTypbl, UMelolme noTeHuman 8 CpeaHeit Asuu, Kpome
Tponuueckmx KyabTyp (Klein et al. 2006.).

OyeHb BbICOKMNI1 3P deKT Bbicokuit appekT CpepaHnii apdekr Huskuii apdekr
Apbys3, AblHA, THIKBA, ManuHa, KulwHew, BaknaaH, KnybHuKa, CTpyyKoBbIi NepeLl,
rOPAAHKA, LyKKWHMY, 3upa, KapaaMoH, WHXXMP, rpaHaTa, Tomar, paconb
MaKagamus orypLibl, rpeymnxa, yepHas v KpacHas 06bIKHOBEHHASA,

A610KO, aBOKa o, CMOpOAWHa, ropunLa, cadnop, NéH, Xypma,

CNNBa, NEPCUK, panc, NOACONHEYHWK, apaxuc

HeKTapuH, YepeLuHs, KYHXKYT, 606 cafioBblIVi

BULWHA, abpuKoc,

rpyLa, WWNOBHWK,

deHxenb, MUHAANb

11. AHa KaHp[alh SKMHAAP YaHINATYBUYMAAPTa IXTUENK ce3agu EKn
YaHrnaTyBuYMAap[aH Kyn maHdaar Kypagu?

KWWKWHWHT rynnapra Ba HeKTapra 6ol 60fFMHUHT Bopanrn by annakadyoH BUoOXMAMa-XMAMKHK acpallaa,
KonaBepca Kenaxak aBnoa papoBOHAUIMHU TAbMUHAALAA Y3 XMCCACUHM KYLUFaHAUTMAAH fanonaTt bepaau.
By Kabu 6ofnap akuHNap Kam €ku rynnpra 6ol 6ynmaraH 6ofnapra HucbaTaH 3apapKyHaHAANapHUHP
Tabuuii KywaHAanapuHU KYNpoK Kanb KuauwAa KaTTa MMKOHMATIa ara. Cu3 xaTTo Kyiupa Kaig,
KWIMHMaraH aKMHAapHU eTULLITUPULLITA KAPOP KU/ICAHTU3 XaM KUHAAP XUAMA-XUAAUTUHW OlnpurLl bunaH
Mabaym 61p maHbaaTra ara 6YNMWNHIUZ MYMKKH.

AipUM 3KMHNAP MeBa TyruMwAa EKU YpyF MaxCyNAOPAUIMHM OlMpULLAA XalwapoTtnap épaamuaa
yaHrnaHMWHK Tanab Kunaau. Kyiinaa kentupuarax pyiixataa ogatuii skmHAap xamaa Ypta Ocué xyayam
yuyH doiigann 6yanwmn mymkuH 6yaraH (N1eKuH TPOMMK YCUMAKUKAAP amac) sKuHAap Kentupuarad (Klein
et al. 2006.).

¥yaa okopu Tabcup

IOKkopu Tabcup

Vpraua Tabeup

Macrt Tabeup

TapBys3, KOBYH,
OLLKOBOK, NlareHapus,
LYKKWHW, MaKajammna

MalMyHKOH, KalHuy,
31pa, KAapAAMOH,
604pVHT, 6apKyMaK,
0/1Ma, aBOKaAo,
onxypu, wadTonm,
HeKTapwH, rMaoc, on4a,
YPUK, HOK, HabMmarTak,
apnaboanén, 6ogom

Bak/1aXkoH, KynynHai,
aHXuMp, aHop, Kopa Ba
KW3WUN KOpaFaT, paHryT,
panc, KyHrabokap,
KYHXKYT, 60F 1oBUACK

Y3yHYOK Kanamnup,
nomuaop, nosus,
maxcap, 3uFup, Xypmo,
EpPEHFOK,
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