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Since our Planet exists there were several well-documented periodical
ecological crises which are part of its history. Recent data suggest high
probability that we are facing another one, caused by both natural and
anthropogenic factors (Fig.1). Nowadays, human society turned out as a
significant factor affecting climate on a global scale.

Cosmos

Climate

Human

activities

=

Figure 1. A composition of natural and anthropogenic factors affecting Earth
environment.

It has been reported that more than 200 living systems disappear from the
Earth every month. It is more than self-confident to think that the Earth is our
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own?! All in all, the Earth is capable to recover everything which we were
causing to it.

Therefore there is a risk such an extinction to reach the humanity.

Just few fact. In 2019 The Program ,,Copernic” reports that:

e The years between 2015 and 2019 were the warmest in the human
history demonstrating the utmost importance of the climate changes;

e The water resources are decreasing with 40% annually in 17 countries
where 25% of the population is living;

e Southern European countries as Greece, Cyprus, Italy, Spain and
Portugal are among them;

e Since 1960 the global needs for water has been increased twice — 70%
are because of the agricultural demands;

e At this moment we realize 300% more CO> which the oceans cannot
accept;

e In 2019 extremes fires have been seen in : Russia — Siberia, USA —
California, Brasilia— Amazon burning;

According to the Intergovernmental Science — Policy Platform on
Biodiversity and Ecosystem Services (IPBES) the following conclusions
have been made:

e In the last 50 years the world economy has quadrupled in size and
international trade has increased by 14 times causing a massive
increase in demand for energy and natural resources;

e At this point almost half of our ecosystems are being severely
damaged by agriculture, fishing, mining, climate change and
pollution;

e One million species of animals and plants are in danger of extinction;

We have already witnessed:

e land degradation;

¢ loosing diversity of pollinate increasing bees which pose risk for food
productions;

e traditional agriculture itself is the biggest threat to diversity and land;

The questions which arise are:



e Whether the fears of climatic changes are overstated, but they are
serious and realistic? It is sharp question and the public interest is
enormous one!

and

e Whether the campaign launched by the Swedish teenage climate

activist Greta Thunberg is more political or real one?!
If current climate trends continue then by 2030 (Fig.2):

e Tens of millions of people will join the 736 million now living in
extreme poverty;

e The migration to Europe and USA will increase dramatically;

e Sustainable development Goals of this millennium are getting
momentum at present time

Environment
Biodiversity
(including humans)

Agriculture . FOOD
Climate changes
Water Population
poverty
Human health Terrorism
Industry

(waste transport)

Terrorism - - Low carbon; » Fisheries

(GREEN and CIRCULAR ECONOMY |~ Agriculture
political - Society acceptable; J " Forestry

Figure 2. Climate changes and millennium problems.

To combat these challenges, in 2050 we have to achieve twice more with
twice less water, labor and soil resources under constant climate change and
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decreasing biodiversity. Global seed market will reach more than 92 bin USD
in 2025 while feeding 9.9 bin people in 2050 will require more than 70% food
increase.

The most important key factors link with climate changes are environmental
pollution (Fig. 3), decreased biodiversity and water availability.

NOx, SO, CO. Mechanical pollutants
Other greenhouse gasses
Air -
. o
Dangerous waste Chemical and biological
oil spills pollutants

Solid pollutants

) Oil spills Waste stock release
Increased soil activity ‘_,_—"
- Eutrophication due to excess nitrogen and phosphates
Soil

Figure 3. Environmental pollution due to anthropogenic factors
Biodiversity in Europe is seriously threatened.

In the next 40 years around 50% of the living biological species in
Europe will be near extinction.

Preserving the biodiversity is extremely important not only from
ecological point of view but also for its huge impact on the economics.
The world economics loses every year more than 50 billion euro due
to species dying out ... It is expected these losses to reach 14 trillion
in 2050.

It is time to safe our nature!

Another important issue is related to available plant resources. Vital to our
agricultural systems is the choice of servant species to sustain us. The options
are prodigious:



e of an estimated 350,000 plants species in the world, about 80,000 are
edible by humans;
e at present only about 150 species are actively cultivated, directly for
human food or as feed for animals:
e of these 30 produce 95% of human calories and proteins
Currently about half of our food is derived only from five plant species: rice,
maize, wheat, potato and soybean. Our survival as species is now based on
these plant species.
Number of plant species are used for phytopharmaceuticals (natural
products), fiber, energy, construction, manufacturing and environmental
protection.

Water availability and scarcity is another threatening factor.

100% - — — — — — - —

v’ki_ S N @k =il E 5 -l
0% G ‘3 C ?Ex Qe ‘\ ‘ﬁi Ge 1 uﬁxil G 2
so% TN s i
70% - l A 3
e . | Aot
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30%- | : "
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Europe N.America S.America Asia Africa S. Asia World

Figure 4. Water withdrawal for different uses.

Water withdrawal is not equal throughout regions. In Europe and North
America withdrawal for industrial use is on par with agriculture needs, while
retaining yet sufficient amounts for human use. On the other hand, in Asia
and Africa most water is used in agriculture and there are lower amounts
available to humans.
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Water demands for agricultural and industrial use can be illustrated as on Fig.
5.

“o....

15515  10.000  4.325 3300 2.487

S
Cattle Cotton Poultry Eggs Rice Maize Banana Orange Potato Computer

Figure 5. Water requirements (L/kg production).

Production of 1 kg industrial equipment is more water-demanding than
production of 1 kg of most-water-demanding agricultural product — beef. The
growing industrialization will make the problem of water availability only
more and more severe (Fig.6).
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Figure 6. Growth of world population and water consumption (1950-2050).

These data suggest that humanity is facing a serious problem that need
intelligent and sustainable solution. First, one need to identify problems and
then to outline possible ways to solve them (Fig.7)

PROBLEMS:

Water use

Soil production?

New varieties and breds
Microbiom

Pollination efficiency
Rotation efficiency
Postharvest losses

- Traditional
Organic
- GMO

FORESTRY
FISHERIES
INSECTS

4

SOLUTIONS:

New agricultural products
Irrigation efficiency
Plant protection
Fertilization efficiency
Digitalization
Robotization

New plant breeding
techniques;
CRISPR/CAS9
Underutilized crops
Epigenetics

Synthetic DNA

Less water, gas, emissions (CO, CH,),

energy, wastes

Figure 7. Climate changes and agriculture (Adaptation=sustainable

development).

What are the main problems?

e \Water use

Soil production and rotation efficiency
New varieties and breeds
Microbiome

Pollination efficiency
Decreasing postharvest losses

What solutions can be proposed?
e New agricultural products and underutilized crops

Irrigation and fertilization efficiency

[ ]
e Improved plant protection
e Digitalization and robotization
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e New plant breeding techniques; CRISPR/CAS9, Epigenetics,
Synthetic DNA

One way to combat greenhouse effects if the “Breathing out methane”
approach. Methane is very potent greenhouse gas — 25 times more than CO..
Cows are responsible for 65% of livestock farming gases. For that reason
developing a “Low-methane-cow design” by selecting microbiome producing
least methane as well as introduction of microorganisms that break down
methane is a viable and within-the-reach technology.
Can underutilized crops save the world? More than 6000 plan species can be
consumed as a food source. They have many characteristics that make them
desirable for breeding
Readily adapted to changing climate;
Diverse nutritional composition;
Improve soil fertility;
Control diseases through crop rotation;
Improve food sustainability;
These underutilized crops like sorgo, topinambur, chia, tef etc. might became
extremely important for small farmers not only in the developing countries
but in EU and USA too.
Improving crop pollination by insects is another field that need further
attention. FAO had showed that global area of cultivated crops that requires
pollination by bees or other insects, has been expanded by 137% while crop
diversity had increased by just 20%. This imbalance does not provide efficient
nutrition for pollinators, which should sound as an alarm to policymakers.
Other important solutions include (2018 — onwards):
e UHT sequencing & Big data & Virtual reality breeding toward
simultaneous improvement of 100’s of genes;
e UHT mutagenesis (e.g. via gene editing) + Synthetic biology;
e All crops (field crops, vegetables, ornamentals, orphan crops,
vegetatively propagated crops, new crops);
A recent technology for targeted gene editing is of great interest. CRISPR-
Cas technology is based on elements of bacterial immune system that
recognizes viruses attacking the bacterium and renders them harmless by
13



cutting the virus DNA. Scientists in labs have managed to reengineer
CRISPR-Cas such that it can also make cuts in the genetic material of plants,
for instance, resulting in directed changes in genetic information. In USA
there is a growing market for gene-edited products, expected to reach US$
4.1 billion in 2025 from US$ 1.2 billion in 2017. The market is estimated to
grow with a compound annual rate of 17.2% from 2018 to 2025.

It was also mentioned that the genetic engineering segment of the North
American market is expected to grow at a significant rate due to the adoption
of animal and plant genetic engineering products.

Another underexplored field for agriculture improvements is the epigenetics
— a profound understanding of the relationships between crop genotype and
environment.

Further work is needed to evaluate the mechanisms that plants have
developed to fight sudden changes in environment by epigenetic variations
which:
e Modify plant gene regulation without changing DNA sequence, but in
inheritable way;
e To expand epigenetic regulation such of DNA methylation, histone
modification to the smallest player with big role — regulatory RNAs.

Work on crop improvement through complex and comprehensive genome
and metabolome modifications needs novel bioinformatics tools. For
example, pharmaceutical companies today are spending decades and billions
of dollars to discover molecules that affect us. But soon, quantum computers
will allow us to model molecular interactions at a level like never before.

Google recently announced Bristlecome — the new quantum computer with
72 gbits. When upgraded to 300 gbuts, it will perform more calculations than
there are atoms in the known universe.

Imagine an individual working on a quantum computer on the cloud who is
able to look at the interaction of a particular molecule with all 20000 proteins,
encoded in human genome. Drug discovery will go off the charts. This isn’t
happening 30 years from now, but in the next decade.

Instead of conclusion.
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Traditional protection of nature resolved is not enough to prevent the loss of
biodiversity, which means that fundamental change in our market economy
is required. The sustainability and biodiversity should become the key drivers
of economic growth.

Changing the legislation is another topic to protect the nature, the
environment and natural resource should become a rule, not an exception. It
requires that the banks and large multinationals to be prepared to take the lead
on. The consumers should also take their role by limiting the use of non-
recoverable sources.

It is hopeful sign that 130 countries that participate in IPBES have endorsed
the report.

Another community approach — three planting, has a top potential to tackle
climate crisis:

e Planting billions of threes around the globe is by far the biggest and
cheapest way to tackle climate crisis without disturbing arable land or
urban area;

e The analyses show that there are 1.7 billion hectares of tree-less land.
This is equal to size of USA and China and can accommodate 1.2
billion trees;

However the forest restoration would take 50 to 100 years to achieve full
effect of removing 200 million tons of carbon;

The global efforts to combat climate changes cannot be separated from global
food security issues (Fig.8)
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Figure 8. Food system issues and climate changes.

Green agriculture was once seen as a good solution to most problems.
Unfortunately, the enthusiasm of the Paris agreement in 2015 has largely
disappeared. A block of serious climate sceptics has emerged with US
president Trump, Russian president Putin and Brazilian president Bolsonaro
in the front row. It makes a difficult task to limit global warming to 1.5°C.
To do that we have to limit CO, emissions by 80-95% by 2050. Good
agriculture and ecological practices which could help to absorb carbon and
the new CAP 2021-2027 could assist for its development.
Is there a European way?
The new EU President Ursula von den Leyen announced a “green deal for
Europe” which would include a law to make Europe carbon-neutral by 2050.
She pledged to unlock 1 trillion euro over the next decade for climate
investment e.g. instead of 40% reduction by 2030 to reach at 50% cut, relative
to 1990 levels. It means:

e Environmental and social culture;

e Policy framework and governance;

e Public framework and investment;
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It is matter of time to see whether our efforts could break the global tendency
of climate change or we will join the previous rulers of the Earth as a subject
of future archeologists.
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Pesrome

OTpaBsSHETO C TECTUIMIA € CEePHO3eH MpoOyieM, KOHTO BBIIPEKH
OpeanpueTuTe MEpPKH B CBETOBEH Malad, NpoabKaBa Ja HaHacs
SHAYUTCIHN HICTHU BHPXY JUBUTC ) KUBOTHHU U JOBCXKIAa 10 YHUIIOKABAaHC Ha
JIECETKH 3aCTPalleH! BUIOBE U JI0 3aIulaxa OT U34Ye3BaHe Ha LIeIH MOMyIaluu
OT TAX B JaJIeHU peruoHu. ToBa Hajara HEOOXOIMMOCTTA OT 3aJbJI00YEHO
IMpOy4YBAaHC, BHHUMATCIHO INIAHUPAHC W KOHTPOJHUPAHO H3IBJIHCHHUEC Ha
OTTOBOPHOCTUTE HAa KOMIIETEHTHUTE WHCTUTYILMH, KAKTO HAa PErMOHAJHO,
Taka ¥ Ha CBETOBHO HUBO, 33 TOCTUTAaHE Ha HeoOXoauMuTe pesyiraru. [Ipe3
MOCTIETHUTE HAKOJIKO JIECETUIIETUS peMLa IbPKAaBH MOCTUTHAXA yCIEXU B
Ta3W HACOKA, HO B IBJITOCPOYCH TUIAH YIIOTpedaTa Ha MECTUIIUAN MOXKE CaMO
Ja ce HaMald M KOHTPOJMpa [0 OIpPENIeNeHO HUBO, KaTO BEPOSTHO
OCTAaThbYHUTE KOJIMYECTBA BCIHICCTBA OT TAX HHKOIra HsIMa Ja HU34YCE3HAT
u31sw10. ETO 3a1110 e BaXkKHO J1a IpOABIDKAT yCHIInsATa 3a 6opba ¢ He3aKOHHATa
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U IMpeKoMepHa ynoTpeda Ha MECTULUAM IO IslaTa BEpUra OT BCHUYKHU
3aUHTCPCCOBAHU CTPAHU. HaCTO}IH_IOTO IIpOYy4YBaHEC MMPEAOCTABSA 0611[ Imperieca
Ha CUTyanusTa C U3M0JI3BBAHCTO Ha NICCTULIUAN B OKOJIHATA Cp€aa U HETOBUTC
e(beKTI/I BbpPXY HNOIYJIaOUMHUTC Ha AUBUTC XMBOTHU W AMBaTa IIpHUpoAa KaTo
IAJ10. HGHTa MYy € J1a MpCACTaBu U aHAJIM3WpaA JAaHHU OT JOKJIaaX 3a 3allluTa
Ha JuBaTa IIpupozia, Kato I/I,Z[CHTI/I(l)I/IHI/Ipa OCHOBHHUTC IIPUYHHHU 3a OTpaBAHUA
Ha IWBU OITUIHU Ha bankanure.

Kntwouosu oymu: necmuyuou, Ouu dHCusoOmHu, Ousu NMuyu, OmpassiHe,
banxkancku nonyocmpos

Key words: pesticides; wild animals; wild birds; poisoning; Balkan
Peninsula.

Abstract

Pesticide poisoning is a serious problem that, despite measures taken
worldwide, continues to cause significant damages to wild animals and leads
to the destruction of a number of endangered species and to the threat of
extinction of entire populations in certain regions. This situation poses the
necessity of a profound investigation, detailed planning and controlled
implementation of the responsibilities of the competent institutions, both at
regional and global level, to achieve the necessary results. Over the last few
decades, some countries have been successful in this task, but in long term
view pesticide use could only be reduced and controlled to a certain level,
with the residues not likely to disappear completely. It is therefore important
to continue efforts to combat the illegal application and overuse of pesticides
by the stakeholders at all levels. This study provides an overview of the
situation of pesticide use in the environment and its effects on wild animal
populations and wildlife in general. Its purpose is to present and analyze data
from reports on wildlife protection and thus to identify the most frequent
causes of wild bird poisoning in the Balkans.

Key words: pesticides; wild animals; wild birds; poisoning; Balkan
Peninsula.
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BnBenenne

Mmuoroo6pa3uero oT kuBH (HOpMH Ha BUIOBETE PACTCHMSI, >KUBOTHU U
MHUKpPOOPIraHHW3MM Ha IUIaHETaTa Ch3/JaBa YHHKAJIHA €BOJIOMpaJla MUIMOHU
TOJUHU JKH3HEHA cpelaa, KOsATO QopMupa 3amacu OT OpraHUYHU U
HEOpraHWUYHU pECypcH, JAMHAMUYHHU 10 CBOsI XapakTep. JlMHamukara B
M3UYEpIBAaHETO HAa HAKOM OHOJIOTMUYHM PECypcH Karo ONpelesieHU
KUBOTHHCKH M PACTUTEITHH BHJIIOBE, CE BIIMSAE OT MHOXECTBO (HaKTOPH,
OCHOBEH cpe/l KOMTO c€ SIBIBa aHTPONOreHHoTo BhusiHue. [lo naHHM Ha
Mexnaynapoauus cbio3 3a oma3BaHe Ha npupongara (IUCN 2004) e
YCTAaHOBEHO, Y€ YOBEKBT € “‘yCKOpWJ’ TEMIIOBETE Ha 3aryba Ha
ounopaznooOpasue 10 1000 mbTH B CpaBHEHUE C €CTECTBEHUS €BOJIFOIMOHCH
mpouec. YUeHUTe ONpeesiaT YHUIIOKABAHETO Ha KUBU (JOPMU BCIIEICTBUE
Ha aHTPOIIOT€HHHU INPUYUHU KaTO “IIECTOTO BEJIMKO U3MHUpPAHE HA BUIOBE” B
re0JOrMYEeH acleKT, Ha MTPaKTUKa MPEBUIIIABAIO IPOCIOBYTOTO U3MUPAHE HA
BHJIOBE TIpe3 epaTa Ha nuHo3aspute (10).

B cutyanusra Ha UHTEH3UBHO 3eMeJiee U )KUBOTHOBBJCTBO B HAIIM JHH,
YOBEIIKOTO BJIMSHUE BBPXY OMOpPa3HOOOpa3HMETO € OOCKT Ha AaKTHBHO
MpOyYBaHE W KOHTPOJ OT TMPABUTEICTBEHH U HEMPABUTEICTBEHU
opraHusalnuy. BbpIpeku Halu4yueTo Ha peaulla MEpKU 3a YIpaBJIEHHE U
OMa3BaHE Ha OKOJIHATA CPeJla Ha PETMOHAIHO, HAIIMOHAIIHO U MEKYHAPOIHO
paBHHUIIIE, CE OKa3Ba, Y€ HAKOU OT MOCIEACTBHATA OT YOBEIIKaTa AEHHOCT B
npupoaara ca HeoOparumu. Cpen pakTopute, MpUUKMHA 32 3HAUUTETHA YacT
OT HEraTUBHUTE U NaryoHU epeKTH BbpXy OMOJIOTMYHUTE BUAOBE, CE OKa3Ba
MacoBaTa ynorpeba Ha MPOAYKTH 3a PACTUTENHA 3alllUTa B 3e€MEAENHUETO,
HAaCOYCHH KbM KOHKPETHH II€JIEBH HETIPUSATEIH, HO BB3/ICHCTBAIIN U BBPXY
JPYTU KUBOTHU U MTHUIIH B OJIU30CT.

[TecTumuanre abppKaT €AHA OT IBPBUTE MO3UILIMU CPEll 3aMbPCUTENIUTE Ha
OKOJIHaTa Cpefia, AbJDKallla Ce Ha TAXHATa BUCOKA OMOJIOrMYHA aKTUBHOCT U
TOKCUYHOCT (OCTpa W XpOHUYHA). BBIpeku, 4e HAKOM MECTHIHAU Ce
OTIpEe/IeTIAT KaTo CEJIEKTUBHU 10 OTHOIIEHHE HAa CBOSI HAUYWH Ha JIEWCTBUE,
TAXHATa CEJIEKTUBHOCT € OrpaHWYeHa caMO [0 TECTBAHUTE >KUBOTHH,
M3ITOJI3BAHM 3a JJ0OKa3BaHE Ha aKTUBHOCTTA MM. ETo 3a1mo, mecTUIuInTe Ha-
no0pe Morat a ObJaT OMMCaHW KaTo OMOIMIM (MMalKH Bh3MOXKHOCTTA J1a
YBPEXKIAT BCHYKH (POPMH Ha KHUBOT, Pa3IMYHU OT 1eeBus Bpeauten) (1).
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HcTopuyeckn HAaUCHKUTE HA YIIOTpedaTa Ha MECTULIUAN B 3€MEJICIINETO MOXKE
Ja ce JaTupar 4yak J0 3apa)<JaHETO Ha CaMOTO 3eMeJlelIe, BBIIPEKU TOBa,
NpUJaraHeTo Ha CHBPEMEHHM MPOAYKTH 3a pacTUTENHA 3alluTa B
3eMeZIeTIMeTO U 00IIEeCTBEHOTO 3/paBe 3anoysa npe3 19 Bek. JlokaTo mbpBoTO
MOKOJICHWE TECTULUAM BKJIIOYBA CHIIHO TOKCHYHU CHEIUHEHUS - apCEH
(KaJueB apceHaT U OJIOBEH apceHaT) M BOAOPOJAEH LMAaHUI, TO BTOPOTO
MOKOJICHHE TIECTUIIU/IN BKITIOYBA CHHTETUYHH OPTraHUYHH CheIMHEHUS, Hali-
BOKEH OT Ta3u rpyma e auxuapomudenuntpuxiaopoerad (DDT), guiito
MHCEKTHLHUCH e(eKT € OTKPUT OT mBeinapckust xumuk Paul Muller mpes
1939r. (1)

Bcesiko m3BBpIIBaHE HAa TPETUPaHE C MECTULUAN, B €IHA WM Jpyra CTEreH
IPEeJU3BUKBa HEOOPAaTUMH M3MEHEHHs B CTPYKTypaTa Ha OMOLEHO3MTE U
OKa3Ba BIMSHHE BHPXY CKOJOTHYHOTO PaBHOBECHE B CHCTEMHUTE. Bbrpekwu,
4Ye ca HAcOYeHW KbM TOYHO OINpe/AeieH OOEKT, cliel] M3BbpIIBAaHE Ha
TpPETUPaHE OCTATHIM OT NECTUIIUAN YECTO MOMANAT B HELEICBH O0CKTH. (2)
B nuteparypara chliecTByBaT M JI0Ka3aTeJCTBA, Y€ NPUIOKEHUETO Ha
NECTULUAN: XePOUIIUAN, MHCEKTUIINIM, (PYHTUIIUIN | TIp., BOJIH ciel cebe
CM M JI0 ONAcCHO HapacTBaHE HA CMBPTHOCTTA CpeJ MOIMYJALUUTE Ha
KUBOTHHUTE, OOMTABAIlM TPETUPAHUTE PAHOHU M MPUIICKANUTE KbM TSIX
TEPUTOPUH, B KOWUTO CIIy4yailHO MomajaT PacTUTENTHO3ALIUTHU MPOTYKTH.
YecTo cpemiaHo sBICHHE CIIA Pa3sNpbCKBAHETO HAa MHCEKTUIUAN BBPXY
TOPCKH IIOLIH, HAlIpUMEp, C€ OKa3Ba PelylIMPaHeTO MIIbTHOCTTA U ChCTaBa
Ha opHUTO(ayHara. (14)

MaTtepuan u MeTOIH

3a nenuTe Ha pa3paboTkara Osxa NpOy4YeHH O(UIMATHU JOKYMEHTH OT
HOpMaTHBHaTa ypenda 3a 3alllMTa U Olla3BaHe Ha JWBaTa MpUpOJa, KaKTo U
3aKOHOJATEIHU aKToBe B oOsactTa Ha YO3 necTUUINTe U MPOAYKTUTE 3a
pactutenHa 3amura (4, 5, 6, 7, 8, 13, 15, 16, 17, 18, 19, 20) B3 ocHOBa Ha
MeToJ1a 3a KOHTeHT-aHanu3 (29). [letailniHo 0s1xa aHaIM3UpaHU U pPe3yiTaTu
oT ounmanuu nanHu no IIpoekra 3a 6opba ¢ oTpaBsHUATa Ha bankanute
(34).

[TommokeHn Ha CpaBHUTENIEH aHaIW3 Osfxa HayYHM CBOOIIEHUS Ha
qy)KJIECTPAaHHH aBTOPH, TMPOYYBAIHM CIIydal Ha OTPaBSHUS Cpell JTUBU
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KUBOTHH Y TITUIIM BCIEACTBHE HA yoTpedaTa Ha MECTUIIUAN. 3a IeJITa Ype3
GUATHP MO KIOYOBU TyMH OsXa COPTUpPAHU ITYOJIMKAIMU, TOCTHITHH TIPe3
0a3ute naHHM Ha HaydHHUTe TIatrgopmu Ressearchgate, Scopus u Elsevier. B
oOcera Ha ThpceHE ToMaHaxa myoaukamnuu B nepuoaa ot 1965 r. mo 2019 r.
[lonnoxxenn Ha aHanu3 OsXa HayyHu pa3pabOTKM C  Hal-roisMa
peNeBaHTHOCT KbM 00CKTa Ha M3CJIeABaHATa TEMATHKA.

Pe3yararu u o0cbhxaane

Ilpagna pamka u 0me080pHU UHCMUMYYUU 34 3aUiUmMa Ha Oueama
npupooa

TokcukonornyHuTe €PeKTH Ha Pa3IUYHU CPEACTBA BHPXY JKUBOTHH OT
UBaTa MpUpojia Haif-00II0 MOXKe Ja OBbAAT pasriielaHu KaTo pe3yaTar OT
YMHIIUIEHU WM HEYMUNICHH JieiicTBrs. He3aBrucumMo oT mpuumnHara, odaye,
KbM HACTOSIIIMS MOMEHT CIy4auTe Ha 3aciraHe Ha eK3eMIUIAPU WIH IeNn
nomynanuu ~ OT AWBara (QayHa ce pasriexnaT B - ACHCTBAIIOTO
3aKOHOAATEJICTBO KaTO HAPYIIEHUS, a IPH KOHKPETHU 00CTOSATENICTBA — KaTo
npecThIUieHns. TO3M MOAX0/ 32 3alliTa Ha TUBaTa MPUPO/a HE € CTaTHYCH
MpoLec, a TbpPIOU PA3BUTUE U EBOJIOLHS ChOOpPa3HO OOIIECTBEHHUTE
MOTPEOHOCTH M pa3OUpaHHUS.

IIpumep B TOBa OTHOmIEHME € mpueTus npe3 1948 r. 3akoH 3a joBa n
[IpaBuiHUK 3a NpuiIOkKEHHE Ha 3akoHa 3a JjoBa (oOH. [/IB Op. 272 or
19.11.1948 r.). Te3n HOpMATUBHU AOKYMEHTH PA3AEIAT JUBEYA HA IOJIE3EH
Y BpeJIeH (C OTJIe MOJI3H U MIETH 32 YOBEKA, B T.4. U CEJICKOTO CTOTAHCTBO),
KaTo ce pas3pellaBa YHMIOXKaBAaHETO Ha BPEAHHUS JUBEY C BCSIKaKBU
CpeacTBa, BKIIOYHTENHO W TpoBeHe. ChimeBpemeHHo B [IpaBmiHmka 3a
NPUIIOKEHHE Ha 3aKOHA 32 JIOBA MMa pa3lMcaHa Mpoleypa 3a TpOBEHe, KaTo
ce MpeABMK/Ia U MaTePHAIIHO Bb3HATPaXKICHHUE:

,, Ipogenemo na eépeden ouseu ce u38bpUI8a Om ONbIHCHOCHMHUME AUYA NO
n08a u eopume. Bcexu, koiimo uma npaso 0a mposu epeoer ougey e ObHCeH
0a cvoOWU NUCMEHO HAU-KLCHO nem OHU npedu NOCmassiHe Ha omposama 6
MeCmHUs HapooeH cvbeéem 3a OHUme, MACMOMO U HAYUHA HA MPOGeHe, 3a Od
Modice 0a ce oade Hav-uwupoka eracHocm. Cowusim e ONviceH 0a 83eme
8CUUKU NpeonasHu mepku 3a uzbseeane na Hewjacmus. Cied npusvpuiéane
HA MPOBEeHemo Cmpbema ce u32apsi uliu 3apaes Oviooko 6 semama “(22).
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B pe3ynTar Ha 3aKOHOBUTE pa3nopeadu TPOBEHETO Ce PEBPHIIIA B IPAKTUKA,
a moCNeINIIUTE OT TOBA Ca MAaCOBO YHUIIOXKaBaHE, KAKTO HA BPEJICH, Taka U
Ha TIOJIE3€H JMBEY, a pelulia BUAO0BE, KaTO HANpUMep YEepHHs JICHIONd, ca
HAI'BJIHO 3AJIMYEHH OT TepuTOpusiTa Ha brarapus.

C pa3BuUTHETO HA MYOJIMYHUTE OTHOLICHHS, H3TPAKIAHETO HA CHBPEMEHHUTE
CTpaTeruu 3a yCTOMYMBO U3MOJI3BAHE U Ola3BaHe Ha MPUPOJHUTE PECYPCH U
HATPYNBAaHETO HAa HAy4YHH JaHHU 3a ABITOTpaliHUTE €(eKTH Ha MacOBO
U3IMOJI3BaHUTE B 3€ME/ICTTUETO Mpenaparu, ce CTUra 0 TpaHcopMupaHe Ha
OOIIIECTBEHUTE HATJIACH KbM OIa3BaHE HA AUBATA MPUPOJA U AKTyaTHU3UPaHE
Ha CBbP3aHUTE C TOBA ITPABHU HOPMH.

JleWicTBAIIOTO 3aKOHOJATEICTBO JNeUHUpPAa U PEryimpa KOHKPETHH
JEHCTBHS, KOUTO OKa3BaT HEOIAronpusaTeH edeKT BbPXY EK3EeMIULSIpU OT
nuBata ¢ayHa (Tadin. 1). B 3akona 3a jioBa U ona3BaHe Ha quBeyva (ui1. 65,
an. 3) (8) n IlpaBWJIHMKA 3a MpUJIaraHe Ha 3aKOHA 3a JIOBa U ONAa3BaHe
Ha auBeva (wi. 109, an. 3, m. 1 u m.2) (20) ca BKJIIOYCHH TEKCTOBE, KOUTO
BBBEXJAT 3a0paHa 3a H3MOJ3BaHE HA Pa3NUYHU MO CHUJIa TOKCUYHH U
yHnoBaim CcyOCTaHIIMM C 1Nl yIpaKHSBaHE Ha JIOB (3a pas3iuka oOT
pasnopenoure B WACHTUYHHUTE AOKYMEHTH OT 1948 r.). ChiieBpeMeHHO B
3akoHa 3a OHOJIOrHYHOTO pa3sHoodpasue (vir. 38, an. 1, 2; un. 125, an. 1,
Ipunoocenue Ne 3, Ipunoscenue Ne 5 kom un. 44, an.1) (4) ce knacupuupat
BUJIOBETE 3AIIMTEHH M 3aCTPAIICHU JMBH BHJIOBE, KATO ChOOPAa3HO TEXHUS
MPUPOJI03ALTUTEH CTAaTyC ACHCTBUSTA MO YHHIIIO)KaBaHE, BKII. OTpaBsHE, ce
KaTeropu3Hpar KaTo aJJMUHACTPATHBHO HAPYIIEHHE MIIN KaTO IPECTHIICHNE
oT obxBaTa Ha Haka3zatenHus kozekc. JlessHueTo npecranisiBa IpecThIJICHUE
no HK ako yOurtata (oTpoBeHa) aMBa NTULA € 3alUTEH BHJI M HE
Mpe/ICTaBIsIBa MAJIOBAXKEH CIIy4ail WM BUIBT U € BKItoueH B [Ipunoxenue
Ne3 na 3BP u e o3Hauen cwe 3Be3anuka (*). Koraro BuabT Ha youtara nusa
NTHIIA HE € 03HAYEH ChC 3BE3/IMYKA, TOTaBa JIETHUETO C€ pasriexia KaTo
aJIMUHUCTPATUBHO HapyllleHue, Hakazyemo 1o 3bP.
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HopMmatusen Oo0xBar M mnpeaMer Ha | PejieBaHTHOCT KbM
aKT aeilicTBUe JAUBHUTE KUBOTHU
3akoH 3a yoBa u | [IpaBunma 3a noB  Ha | 3a0paHna 3a
ora3BaHe Ha | EK3eMIUIIpH OT JMBaTa | U3MOJ3BaHE Ha
nuseya (3JIO) dayna, KaTeropu3upaHu | TOKCUYHU IpenapaT,
KaTo JIUBeY YIOWBAIIY BEIIECTBA
U CTPBB C TSIX IPH
paspeliieH 3a JIOB
JMBEY
3akoH 3a | Oma3BaHe Ha BHIOBOTO | 3a0paHa 3a yJaBsHE
OMOJIOTHYHOTO pazHooOpa3ue B JAuBara | Wid yOuBaHe (B T.4.
pa3zHooOpa3ue pupo/Ia OTpaBsiHE) HA
(3bP) KUBOTUHCKH BUJOBE
OT 00XBaTa Ha 3aKOHA,
B3MMaHe U ChOupaHe
HA YaCTH WX LENN
€K3eMILISIPH BbB
BCUYKH KU3HEHU
craauu. CaHKIINH 32
aJIMUHUCTPATUBHH
HapyIICHHS
3akoH 3a 3amura | 3amuTa Ha  BUcHIuTe | 3a0paHa 3a
Ha  JKMBOTHHUTE | KHBOTHU MPUYMHSBAaHE HA
(33XK) KECTOKOCT Ha
KUBOTHH C
nepuHUpaHe Ha
aKTOBETE Ha
KECTOKOCT
Haxkazarenen 3amura Ha rpbOHauHM | MHKpUMUHUpaHE Ha
kozekc (HK) KUBOTHHU, B T.4. | aKTOBE I10
eK3eMIUIAPH OT JMBaTa | MpUTEKaHHE,
npupoaa YVHHIIIO)KaBaHE,

YBPCIKAAHC HA LCIIN
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WHJMBU]IA WU YaCTU
OT TSX OT 3aIIUTEH

BUJ OT AuBarta (ayHa.
Cankiuu npu
HeperjiaMeHTHUPaH JIOB
Ha quBed. CaHknuu
MIpU IPUYMHSIBAHE Ha
KECTOKOCT WJIU CMBPT
Ha TpbOHAYHO
KUBOTHO.

Tada. 1. [leiicTBamo HANMOHAJIHO 3aKOHOJATEJICTBO, PeryJupaiio
3aIMTATA U ONa3BAHETO HA IUBATA MPUPOAA

NHkpuMUHUpPaHETO HAa aKTOBE, KOWTO 3acTpallaBaT WIM YHHIIOKaBaT

pa3HoOOpa3sueTo OT JAWBU BUAOBE )KMBOTHH € OCHOBEH WHCTPYMEHT, KOHTO

JaBa BB3MOXKHOCT J1a ObJie TbpCEHAa OTIOBOPHOCT NPU YMHIILJICHO

yBpexJaHe, yOuBaHEe, OTpaBsHE, 3aJbpKaHEe Ha EK3eMIUIIpU OT AuBaTa

dayna. Te3m gesHus ce KiIacHPUIMPAT KaTO NPECTHIUIEHUS IO

Haka3zareanus koaexc (ur. 237, 278 2, 278 0, 325 6, 325 6) (15), B uniito

oOXBaT MmomajaaT KakTo T.Hap. J[uBe4oBH, Taka CBHIIO U KHUBOTHU OT

€BPOINENHCKY MM CBETOBHO 3acTpallleHd IUBU BHUJOBE, C HajaraHe Ha

CaHKLMU 3a NPUYMHSABAHE HA CMBPT WIM KECTOKOCT. CaMOTO NOHATHE 3a

KECTOKOCT € JIe(pUHUPaHO €THO3HAYHO B 3aKOHA 32 3aIIMTA HA )KUBOTHHUTE

(uwr. 7, an. 1 u 2) (5) u npenocTaBs MPaBHO OCHOBAaHHE 3a MPOLECYATHU

JNEUCTBUSA NpU HaIM4Ke Ha aucno3utuBure ot HK.

Koumponvm no cnazeanemo na paznopeddume Ha peesanmHume

HOPpMAMUGHU AKMO6e OMHOCHO ONA36aHE U 3auiuma HA OUGAMA NPUPoOa

e cnooenena OMZO6OPHOCHL MedcOy CleOHuUme npasumencmeeHu

KOMRemeHmHu op2anu:

e MuHucTepcTBOTO HA OKOJHAaTa cpeaa u Boaure (MOCB): yuactBa B
OpPraHU3UPAHETO Ha MPOLEAYPH 3a CIA3BAHETO HA IPHUPOI03ALIUTHOTO
3aKOHOJATEJICTBO W H3TOTBSHETO  HA  E€KCIIEPTH3H. MOCB
OCBIIIECTBSIBSIBA KOHTPOJI W MOHUTOPUHT Ha 3aMbPCSIBAaHETO Ha
KOMITOHEHTHUTE Ha OKOJIHATa cpefa (Bb3AyX, NMOYBH, NOBBPXHOCTHU M
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MOJ3€MHU BOJIM) C XHMHUYHU 3aMBbPCUTENH; BBPXY IMPOU3BOACTBOTO,
IyCKaHeTOo Ha [aszapa, yrnorpedara, CbXpaHsBaHETO U U3HOCA HA XUMUYHH
BELIECTBA B CAMOCTOSATENEH BHUJ, B CMECH WIM B U3JEIHUS;
KJIacU(UIMPAHETO ETUKETUPAHETO U ONTAKOBAHETO HA BEIIECTBA U CMECH,
MpUIaraHeTo Ha MpoLeaypaTa 3a MpeIBapUTEIIHO 0OOCHOBAHO ChIJIACHE
IpU MEXIyHapoAHaTa TBHPrOBUS C OMNpPENETICHH ONacHH XUMHYECKU
BEUIECTBA M NECTHLMAM M perijaMeHTHpa IIyCKaHETO Ha Ila3apa Ha
ouormau. (12)

MMuHHCTEPCTBO HA BbTPELIHUTE PA00OTH: KIFOYOBO 10 OTHOIICHUE Ha
mporieca Ha pasKpuBaHe, pasciiefiBaHe (M3BBPIIBAHE Ha J0CHACOHO
MPOU3BOJICTBO) U  3aIbpKaHETO Ha HapyUIUTENd Ha CaMoTO
MECTOIPECTHIIJICHUE WU BIIOCIEACTBUE — CJI€]l YCTAHOBSBAHE U aHAJIN3
Ha ynukure. (11)

IIpokyparypa: pbKOBOAM  DPA3CIEIBAHETO B  MPEABAPUTEIHOTO
IIPOM3BOJICTBO, TMpUBIMYA (PU3MUECKUTE JMIA KbM HaKazaTeaHa
OTTOBOPHOCT U MOAIBPKa OOBUHEHUETO B HAKA3aTEITHOTO MTPOU3BOJICTBO,
KaTo M YIpakHsBa OO HAaA30p 3a 3aKOHHOCT IO CIa3BaHETO Ha
3aKOHOJATENICTBOTO B Jbp:KaBaTa, BKIIOUUTEIHO W MO OTHOILIECHHE Ha
MIPUPOI03AUTUTHOTO 3aKOHOIATEIICTBO. (21)

MuHuCTEpCTBOTO HA 3eMeneaneTo, xpanurte u ropure (M3XT') upes
Bbuarapckara arennus mno Oe3omacHoct Ha xpanure (BABX)
OCBIIIECTBSIBA KOHTPOJTHHTE, JIMAarHOCTHYHUTE,
Hay4YHOU3CIIEJOBATEIICKUTE, HAYYHO-TIPHIIOKHUTE U PA3MOPEIUTETHUTE
¢dbynkuun o 3akoHa 3a 3amurta Ha pactenusita (33P). (3)

BABX ochiectBsiBa ouimaied KOHTPOJI M ONpenesss M3UCKBAHUATA TIO
OTHOIIIGHWE Ha TpOoAyKTUTe 3a pactutenHa 3ammrta ([IP3) u Toposere,
peXrMa Ha HW3NUTBAaHE, pa3pellaBaHe W KOHTPOJ HA MPOU3BOJACTBOTO,
MPEeONakoBaHETO, ChXPAHEHHUETO, MMYCKAHETO Ha Ma3apa M ymorpebara um ¢
Le] 3alllATa 3/paBeTO Ha XOpaTa M KMUBOTHHUTE M Ola3BaHE Ha OKOJIHATa
cpena; BABX koHTponupa CypOBHHHTE M XpaHUTE OT pPACTUTENIEH U
KUBOTHHCKH TIPOU3XOJ W (ypaxkd 3a CHAbpKAHUE HA 3aMBPCUTEIH,
ChOTBETCTBUETO HA KAauy€CTBOTO HA IPECHUTE IUIOJOBE U 3€JICHUYLHU CBHC
cTaHapTuTe Ha EBponeickus chio3 3a MpeajlaraHe Ha nazapa u U3IMbJIHABA
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exeronqHo HamuonanHa mnporpama 3a MOHUTOPUHI Ha OCTaTbUM OT
MECTUIUAA B U BBPXY XPaHU OT PACTUTEICH U KUBOTHUHCKH MPOU3XOA U
bypaxxu u ap. Bbiarapcka areHuusi mo 0e30MacCHOCT HAa XpaHMTe!
PBKOBOJIM M KOOpPAMHHUpA JeHHOCTTAa Ha OO0JIACTHUTE JUPEKIHUU IO
0€30MacHOCT Ha XPAHUTE 110 OTHOIICHNE HAa KOHTPOJIa P YCTAaHOBSIBAHE Ha
Cllydad Ha OTPaBSHUS WM JIOIIM BETEPUHAPHHU MPAKTUKH, KOUTO MOrar Ja
MMaT OTHOUIEHHE KbM OTPaBSHE HA IMBU U IOMAlIHM )kMBOTHU. KoopanHupa
1ab0paTOpHO-IUAarHOCTUYHUTE M3CJIEBAHUs, aHaJM3d U EKCIEpTU3H,
CBBbp3aHM C KOHKPETHHUTE CIIy4al Ha II0CErareicTBa Cpeuly 3allluTeHU
BU/JIOBE.

e MznbjHuTeHA areHUIMs 110 TOpHUTe: Ype3 nupeKkuuy, "Ona3BaHe Ha
ropute" u "JIOBHO cTOHNAaHCTBO" HMa MNPSKO OTHOLIEHHE IpU
yCTaHOBSIBAHE HAa HAPYIICHUS HA TEPUTOPHITA HA PA3IMUHU TOPCKU U
JIOBHM CTONAHCTBA M CBACHCTBA YpE3 CBOUTE CIYXHUTEIU 3a
pa3KpuBaHe W pa3ciie[[BaHe Ha Cllydyad Ha APYTUTE UHCTUTYLUU MpU
UHIUJEHTH. (9)

Hauyuonanna 3akonoea pamka, pezyiupauia ynompeoama Ha necmuyuou
B P Boarapus moseueto ot YO3 (ycmouuusu opeanuyHu 3aMbpcumer)
MECTUIMIUTE Ca BHACSHU W YNOTPEOSBAHU TJABHO KAaTO MPOIYKTH 3a
pactutenna 3ammrta (I1P3). VYmorpebata nHa xnopopranuyaute YO3
NEeCTULUAN B CTpaHaTa UMa Hail-rosemu pazMepu npe3 60-te roaunu. Ilpes
TO3U MIEPUOJI €XKETOTHO C TIX ce TpeTupaT HaJ 20 MIIH JJKa CEJICKOCTOIaHCKH
36MH, TOPCKM HacaXkIeHus U Ap. B pesynraT Ha noka3aHUTE B CBETOBEH
Marad HeraTUBHU MOCJIEIUIM 3a XOpaTa U OKOJIHATA CPe/ia, U MPEeNNPUETUTE
MEpKH 32 3a0paHsBaHe M OrpaHWYaBaHEe, HaMaAJIABA U MOYTH c€ MPEeKpaTsiBa
notpebnenuero Ha YO3 nectunuaute y Hac. (13)

OCHOBHMSAT NOKYMEHT 3a CTpPaHaTa HU, PETJIAMEHTHPAI MEPKUTE OTHOCHO
M3MCKBaHUATA 3a IPOU3BOJCTBO, THPrOBUsA, YHOTpeba M KOHTPOJ Ha
MPOAYKTHUTE 32 pacTUTENHA 3alUTa, € 3aKOHBT 3 3allluTa Ha pacTeHusTa (6).
Toit ypexna m3uckBanusta kM [IP3 m TOpoBeTe, pekuMa Ha M3INATBAHE,
paspemiaBaHeé W KOHTPOJI Ha IPOU3BOACTBOTO, IPEONAKOBAHETO,
CbXpaHEHHETO, MYCKAHETO Ha Ma3apa U ymoTrpedara UM C LeJ 3aluTa
3/IpaBETO Ha XOpaTa M KMBOTHUTE U Olla3BaHE HA OKOJIHATA CpeAa; KOHTpoja
3a cpoTBeTcTBHE Ha [IP3 ¢ mokasarenurte, 0100peHU MpH pa3peniaBaHeTo;
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HU3UCKBAHHUATA 3a CbXpPAHABAHC HAa JOKYMCHTALMA 3a IIYCHATU Ha Ias3apa U
ynotpebenu konudectBa [IP3 u TopoBe; KOHTpoJia Ha 3aMbPCUTEIUTE B
PACTUTCIIHUTC CYPOBHHHU IIPpU MNBPBUYHO HNPOU3BOACTBO Ha 3CMCICICKHU
KYJITYypHU, IpeIHa3HaYeHH 3a XpaHa Uik Qypax, u ap. (dur. 1).

HauumoHanHa 3aKoHOBA pamKa, peryivpala ynotpebarta Ha nectmumnam

3aKoHOBa HOPMaTMBHa
6a3: Moa3akoHoBa HopmaTueHa 6asa

Hapepnba 3a
KOHTPON BbPXY Hapepnba 3a pega Hapepn6a 3a pega

3aKoH 3a 3alwmTa Hapepba 3a npeAnaraHeTo Ha M HaunHa Ha HauvHa 3a OrpaHuYaBaHe

3aKoHa 3a OT BPEAHOTO paspeluaBaHe Ha nasapa u Knacuduumpae, Ha NpOM3BOACTBOTO,
3almTa Ha Bb3aencTene Ha NPOAYKTH 3a ynotpebaTa Ha onakoBaHe 1

pacTeHuATa XUMUYHUTE pactutenHa NPOAYKTY 33 €TUKeTUpaHe Ha ONacHM XMMUYHU

pactutenHa
3awmTa

XUMUYHN BelecTsa, CMecu 1
BeLllecTsa U cMmecu nspenuna

BelecTBa U cmMecu 3awpyra (MP3)

®ur. 1. HanuonajHa 3aKoHOBa paMKa, peryjmpaia ynorpeéara Ha
MeCTHIININ

Jpyr DOKYMEHT C Ba)KHO 3Hau€HHE € 3aKOHBT 3a 3alliTa OT BPEAHOTO
BB3/cicTBUE Ha xuMuuHUTE BemecTBa U cMmecu (33BBXBC) (7). Toit ypexaa
MepkuTe 3a npuiaraie Ha Pernmament (EO) Ne 850/2004 otHocHO YO3
MOCJICBAIINTE U3MCHCHHUSI.

OT mnomHOpMaTHBHaTa ypenda akTyalHH JOKYMEHTH B o0yacTra ca
Hapenbara 3a pema W HaumHAa 3a OrpaHWYaBaHE Ha IPOU3BOJCTBOTO,
yrnoTpedara WM MyCKaHETO Ha Ta3apa Ha ONPEICICHH OMAaCHU XUMHUYHHU
BelecTBa, cMecu u u3nenus ot npuioxkenne XVII na Pernmament (EO) Ne
1907/2006 (REACH) (18) u cpmio Taka Hapenbara 3a pena u HaumHa Ha
KinacuuIupane, oraKoBaHe M eTUKETHpPaHEe Ha XUMUYHH BEIIECTBA U CMECH
(19). C mppBata Hapemba ce oONpeaensT MEpPKH 3a TMpuiIaraHe Ha
OTpaHWYCHUSATA 33 TIPOU3BOJICTBO, ITyCKAaHE Ha Ta3apa 1 ynorpeda Ha OIacHU
XUMHYHU BEIIECTBA B CAMOCTOSATEJEH BHUJA, B CMECH W B H3JEIHUS OT
[Mpunoxxerne XVII wma REACH Permament (EO) Ne 1907/2006.
CrIiieBpeMeHHO, C BTOpaTra Hapeaba ce OompeAensT pedbT M HAYMHBT 3a
KkinacuuIupaHe Ha XWMHAYHH BENIECTBA M CMECH W HW3HCKBAaHUATA 3a
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OIIAKOBAHE M €TUKETHpaHE Ha ONACHM XMMMYHHU BellecTBa U cmecH; YO3
necTUuIu ca BKiatoueHu B Tabmumu 3.1. u 3.2 ot [Ipunoxenne Ne VI kbpm
Pernament (EO) Ne 1272/2008 (EU 2008).

Hait-uecmu npuyunu 3a nposaeu Ha OMPABAHUA CPed OUGUINE HCUCOMHU
[TpunoxeHnero Ha MeCTUUMIN (XepOULUAM, MHCEKTULUAN, QYHTULIUAN U
IIp.) BOAM IIOHSKOTa JO OINACHO HAapacTBaHE HAa CMBPTHOCTTA CpPEl
HONyJalMMTe Ha JKUBOTHUTE, OOMTAaBalllM TPETUPAHUTE pPAHOHU WIN
Pa3IoJIoKEHN B ChCEJICTBO TEPUTOPUH, B KOUTO MHIUAECHTHO Ca IOIMaJHaAIN
PaCTUTEIHO3AIUUTHU MPOAYKTH. Y CTAaHOBSIBAT C€ M KOHILICHTPALMH, KOUTO
MoraT Jia 3acerHaT MaJKWT€ BOJHU OpraHU3MU WJIM JKUBOTHHM, KOUTO C€
XpaHiaT ¢ puba. VM3BecTHO € ChIIo, Y€ MO-TOJIsIMA YacT OT E€KOJIOI'MYHHTE
BB3JICHCTBUS OT MPWIOKEHUETO Ha TECTULUIM CE€ [MpOsBSIBAT HE
MOMEHTAJIHO, a CJIeJ] HSAKAaKbB MHTEpPBal OT BpEME, T.€. HaJIHILE €
,AHKyOanmoneHn nepuoxa’“. ToBa Hamara HEOOXOAMMOCTTa OT IO3HABaHE
IIOBEICHUETO HA NECTULHUANTE B OKOJIHATA Cpela, C OIJIE] €BEHTYAJIHMTE
MOCJIEACTBHS OT TSIXHOTO IIPUJIaraHe U IPeJOTBpaTsIBaHETO UM.(2)
M3non3Bane Ha mpenapatd 3a pacTUTENHA 3alllUTa IIOBJIMSIBA JIHUBUTE
KUBOTHHU 110 HAKOJIKO HauMHA: MPSKO, Ype3 MPEIU3BUKBAHE HA OCTPO WIIU
XPOHUYHO OTPaBSIHE WJIM KOCBEHO, Upe3 YHMILO)KaBaHE Ha MECTOOOMTaHUs
WIM HaMaJsiBaHE Ha KOJMYECTBOTO M Pa3HOOOpa3sMeTo Ha XPaHUTEITHUTE
pecypcH.

N3non3BaHeTo Ha MECTULIMIM HaMmalsiBa pa3HOOOpa3HeTo M U300MIHETO OT
yiieHecToOHOTH. [lpunoxkeHneTo Ha XepOMLUIM Cpelly IUIEBEIHHU KYITypU
YHUILIO)KaBa XaOUTAaTUTE U XPAHUTEIHUTE PECYpCH 3a MHOI'O HACEKOMH, B
pe3ysTaT Ha KOETO TEXHUTE MOIYJIALUU CHIIO PEAYLIMPAT YUCIEHOCTTA CH.
WNHcekTIMANTE HE caMoO MPSIKO YHUI0XKAaBaT BPEAMTENINTE, HO yOMBAaT U
Ipyru BujoBe HacekoMu. B XonaHaus HaceKOMOSTHUTE NMTUIM HaMaJIsBaT
PA3KO B pallOHM C YCTAHOBEHO 3aMbpCSIBAaHE Ha NOBBPXHOCTHUTE BOJU C
HEOHUKOTHHOUIM. Pe3kusT cram B 00mus Opoil HACEKOMHU B 3€MENICTICKUTE
3eMHU Ch3/1aBa MPOOJIEMHU NPU U3XPAHBAHETO HA HACEKOMOSAHUTE NTHULU U
TEXHHUTE MOIMYyNalUK PSI3KO HaMmamsBaT. Ta3u 3aryba € JOKyMEHTHpaHa 3a
HSKOJIKO obsiacTH B ['epmanus, KbaeTo OMoMacaTa OT HACEKOMHU € HamaJsiia
cbe 75% mipe3 nocnenuute 27 rogunu. [logqoOHu qaHHM ca JOKYMEHTHpPaHU

29



n 3a llBeiinapus, xkato 3a palioHa ONTEH € KOHCTAaTUPAaHO 3HAYUTEIHO
HaMaJIsiBaHe Ha cKakajiuTe mpe3 nocneauure 30 ronuan. (28)
[Tpunaranero Ha MECTUIMAN ¥ ChbBPEMEHHHUTE MPAKTUKU 33 M3MOJI3BAaHE HA
3eMsATa U FOPCKUTE IJIOIIM ca CpeJl OCHOBHUTE MPUYMHU 33 U3U€3BaHETO Ha
nacekomute. Finley (1965) ommcBa edekra cien TepeHHO H3MUTBAHE HA
dbochamuion, mnpuiaokeH cpemy Bua cMbpuoB Mmoienr (Choristoneura
fumiferana) B mjara MoHnTaHa. YCcTaHOBEHO €, 4Ye aKTUBHOCTTA HAa ITULIUTE OT
TpPEeTUpaHusl palloH € CHajJHajla J0 OKOJIO €]Ha YeTBbPT OT HHMBOTO Ha
aKTUBHOCT MIPEIH MYJIBEPU3ALHSL, C HATMYUE U HA CMBPTHH CIIydaH, KaTo MPH
€K3EMIUIAPH CbC CUMIITOMH 32 MHTOKCHKAIIMS aHAJIM3BT Ha KPbBHUTE NPOOH
€ MoKa3aJl MoAYepTaHO MHXUOMpaHe Ha aKTMBHOCTTA Ha XOJIMHECTepas3ara
npu 6omHuTe nTUIM (25).

B HeganeuHoTo MHHAJIO, KaTO MpeINa3Hu CPeACcTBa Ha TOCEBHUTE MaTepUaIIn
Cpelly HaceKOMMTE M MNTULUTE ca C€ W3MOJ3BAIM ENJPUH, JUENJPUH,
XENTaxJIop WM JIMHAAaH U OPraHOKUBAYHU (PYHTHLUAM KaTo 00e3apa3uTenu
Ha ceMeHaTa. 3a ChXaJleHHe B IOBEYETO CIydyau ca HAHECEHUTE IIETH Ha
MOIYJIAIIMUTE HA 3bPHOSIHUTE ITUIH U TIOJIC3HUTE HACEKOMH, BKIIFOUNTEITHO
pelylrpaHe Ha IUTbTHOCTTAa M YHUCJIEHOCTTAa Ha MOIYyJalluuTe, U34e3BaHe Ha
OTIACNTHU BHUJIOBE WM Ienu exocucteMd. OCBEH TOBa YCTOWYHMBHTE
MHCEKTHLIMIM HaBIM3aT B [10YBaTa, a MOHSKOra U B oja3eMHuTe Boau. [Ipe3
70-Te TomMHM B XpaHUTEIHATa BEepUTa C€ HATPYIBA MAaCTHOPAa3TBOPUMHUST
uHcekTnuug DDT, koeto Boau 10 JpaMaTHyeH cHaj Ha XUIIHUTE NTULH U
KOWTO OTTOTaBa € 3a0paHeH Ha MHOTO MecTa. (28)

C pBexnanero Ha Aldrin, Dieldrin u Hepfachlor B ynotpe6a 3a nenute Ha
pactutenHaTta 3ammurta, Walker nmokmamBa 3a penuiia MHIUACHTH Ha
MHTOKCUKAIIUS Ha NTHIHM, W3XPaHBAIIM CE€ ChC 3BPHO OT 00pabOTBaHMTE
3eMeziesicky Tiomy. [1o oTHOLIEHHE Ha XUIIHUTE NTULIM, TPOOHUTE OT TPYIEH
MaTepuall, OTKpPUT Ha TEpeHa ca JOKa3ald 3HAYUTEIIHU OCTATBIH OT
OPTraHOXJIOPHU MHCEKTULIU/N, a B IBJITOCPOUEH IUIaH € OTYETEH U CEPUO3EH
CTaJ Ha TIOMyJalHATa Ha COKOJIa CKUTHHK MO JaHHU OT NMpOy4YBaHE Mpe3
1961-1962 1. (38).

Hammyme Ha OpraHOXJIOpHM MECTHIMAM B YepeH Apo0 W MYCKYIu €
ycraHoBeHo M orT Bailey et al. (1970) npu TpymeH marepuan OT NTHILH,
HamepeHu B oBomHa rpamuHa. Husara wa DDE (1,I-dichloro-2,2-di(4-
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chlorophenyl) ethylene BB Bcuuku npobu ca 6mmu vag 0,01 ppm; HUBaTa Ha
DDD (1,1 -dichloro-2,2-di(4-chlorophenyl)ethane) ca Ouim MO-BHCOKH OT
Te3u croitHocTu B 89,28% ot mpobute, a HuBara Ha DDT (1,1,1-trichloro-
2,2-di(4-chlorophenyl)ethane) B 46,42% OT u3ciieIBAHUTE MYCKH M YepeH
apo06 cbmo ca Ownmm mo-Bucoku oT 0,01ppm. Te3u pesynratu maBar
JOCTaThbUYHO OCHOBAHUS Ha aBTOPUTE Jla CMATAT, Ye MPUYMHA 32 CMBPTTA Ha
JUBUTE NTULIU € OTPABSIHE C TOPENOCOUEHUTE NecTULUIN. (23)

DDE, TDE, DDT, xekcaxmopo6enszen (HCB) u nunnan ca Ounm o0eKkT Ha
U3CcJeBaHe U B pErMoHa Ha OCTPOBHUTE KoJoHWU Kpait HoBa 3emanaus. Ot
cpOpanu Mexay 1966 r. u 1973 r. obmo 627 nmpobu ot aquBata npupoza (B
T.4. 61 Buaa ntuiy u 16 Buga 603aliHULIM) € YCTAaHOBEHO, Y€ IPU NTULIUTE
npeoOagaBaniuTe OCTaThYHU KojudecTBa BemiectBa ca or DDE, a HCB
NPUCHCTBA B MYCKYJIUTE Ha sicTpebu B koamuectsa 10 0,08 mg/kg (31).
Ocb3HaBaiiku Mamnjaba Ha maryoHuTe eeKTH OT CHHTETUYHHUTE MpernapaTu
BBPXY NpPUPOAATa, PETYIATOPHHUTE OpPraHu 3a0paHsSBAT M3IOJI3BAHETO HA
DDT u chenunenusita my. Harpyneanero Ha npemnaparure B cpeara, odaue,
npoabJDKaBa Ja ObJlie 3aruiaxa 3a )KWBOTHU W nTulM. [Ipumepun 3a ToBa ca
OTKPUBAHUTE JIMBU €K3EMILUIAPU KaTo: rojiiMa cuHs daria (Ardea herodias)
B lOxHa Jlakota cbe 3HaunTenHu koaudectsa DDE B mo3bka (246 ppm) u B
yepHust Apo0 (570 ppm) (24); 24 aBcTpanuiicku neluKaHa, OTKPUTH OOJIHU
WM MBPTBU B 105KHUS KpaiiOopexen Kynncnang mexay 1977 no 1979 r. cbse
CTOMHOCTH Ha AMEIJPUH B MO3BYHHUTE U YEPHOAPOOHUTE MPOOH CHOTBETHO
12,1 no 27,4 u 34,0 no 48,1 mg/kg.(32); 75 rpabmusu ntunu ot 11 Buma,
cbOpanu mMexay 1971 m 1981 r. or pasnuunu mecrta BbB Duopuna, c
ycTaHoBeHU KoHLeHTpauuu Ha DDT unu HeroBure merabonutu B 100% ot
BCUYKH MYCKYJIHU M 4YEpHOAPOOHH mpodu u 77% BBB BCUYKUM MO3bBUHHU
npoOU, a ChUIEBPEMEHHO HAJIMYME Ha JUENJPUH € OTYETEHO ChOTBETHO B
91%, 9 3%, 87% u 78% ot BCcHUYKKM TPoOM OT MO3bYHA, MYCKYIIHA,
yepHoApoOHAa W MactHa TbKaH. .(37) Hammumero Ha mnecTuuuau e
MOTBBPJIEHO U TIpU 86 oT 102 nmeranHu ciryyas Ha JUBHM NTULM OT 29 mara B
CAIIl ot 1986 1. mo 1991 r. (36).

[Tpoy4yBaHHsT OTHOCHO BIUSHHETO HA TMECTHIUINTE BHPXY TUBH NTHIU €
nposezaeHo B Jxopmxus u 3ananna Bupmxkunus (CALL) Bepxy Murpupamm
BOJIOILJIaBAIllY, )KEpaBOBH, IpabIuBY, BPAaHOBU U MOWHU NTUIM nipe3 1988 r.,
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C OTYHTAaHE Ha CWJIHO W3pa3eHO WHXUOWpaHe Ha XOJWHECTepa3HaTa
aKTUBHOCT B MO3BYHM MPOOM BCIEACTBHE Ha OCTPO H3JIaraHe Ha
opranodocharu u kapOamaru. [IpoOuTe OT CTOMANTHO-YPEBHHS TPAKT Cca
nokazanu Hanuuue Ha damdyp, opraHodocopeH MHCEKTUIU 3a 6opbda ¢
EKTOMApPa3UTU TPU CEJIICKOCTOIIAHCKH XUBOTHH, ChC ChABPKAHHE OT 5 0
1480 ppm (40).

3a nepuona 1997-1998 r., B 6imsoct 1o pepmu 3a mamyk B ABCTpanus ca
yinoBeHH 060mo 36 mrumm oT 11 BHIa, YMeTO CTOMAIIHO ChAbPKAHHE WU
¢dexanHu npodu ca MoKa3zanyu HAIMYHE HA OCTATBIM OT nmecTuiuau npu 90%
OT NTHUIUTE, KaTO XUIIIHUTE U HACEKOMOSITHUTE BUJOBE Ca UMAaJIH I10-BUCOKHU
HUBa OCTaThYHH KOJMYECTBA BEIICCTBA B CPABHECHUEC CHC 3BPHOSIHHUTE U
XpaHenu ce ¢ HekTap ntuuu. (35) [lectunmau ca uASHTUPHUIMPAHU U KATO
MPUYMHUTEIA HA OCTPH WHTOKCHKAIMU cpen nuBM nTumum B Kopes, ¢
nokazaHu 759 cmbpTHU ciydas oT o0mo 2464 OTpOBEHM MNTUIU OT
opranodocdatu u kapbamartu nipe3 nepruoaa ot 1998 r. mo 2002 r. (30).
OcTaTpyHM KOJMYECTBA BEIIECTBA OT XJIOPOOPTAaHWYHHM MECTULUIN ca
JI0Ka3aHU IPEUMYILECTBEHO B YEpHOJpoOHA, ObOpeYHa U MYCKYJIHA ThKaH
npu ayrorcupanu 20 ot oburo 550 MbpTBU mayHa (OTKPHUTU Mpe3 Mepuoja
2011-2017 r.) or Buma Pavo cristatus, KOHTO € OOsSBEH 3a 3alIUTEH
HaruoHaneH cuMmBoll Ha Mumaus. OTdyeTeHUTE CTOWHOCTH CE€ OKa3BaT MOJ
TOKCUYHWTE TPAHUIN 33 CHOTBETHHTE IIpermapaTH, HO CE€ YyCTaHOBSBA
KyMyJIUpaHe Ha MHOXXECTBO BHJIOBE TMECTULIUIU, YHUETO ChAbPIKAHHE
MEeP3UCTHPA B ISJIHS apea Ha Pa3NpoCTpaHEeHUE Ha 3aIIUTESHUS BH]I ITAyH B
Nunus (33).

I'pymmara Ha HEOHMKOTWHOWJIHUTE TECTHIMIA € Cpel CyOCcTaHIUuTe,
W3MOJI3BaHU aKTHBHO B CHBPEMEHHOTO 3e€MeJieliie, HO BIMSHUETO Ha Te3U
WHCEKTUIIUIN BHPXY OMpeeNieH! KU3HEHH (YHKIUM Ha HACEKOMOSIHHUTE
NITUIU € cJIa0o TIpoydeHo. B Ta3u Bpb3Ka eKCIIEPUMEHTATHO MMPOYYBAHE Ha
mpermnapaTa aneTaMUnpul BbpPXY PENpOAYKTUBHHUTE CIIOCOOHOCTH Ha JIMBU
NTUIM  TOKa3Ba 3HAYMTEIHO HaMaJsBaHe Ha  aKTUBHOCTTa  Ha
anTHOKcuIanTHus en3uM SOD B cmepmara Ha JOMaliHH BpaOuera,
TPEeTHpaHU C TIpemapaTa. Te3W pe3yldTaTh MPeAoCTaBAT ITbPBHTE
JI0Ka3aTeNIcTBa 3a CyOieTamHa TOKCUYHOCT Ha aleTaMUIpH]l MpU TOWHH
NTALA ¥ TPEIoiarar, 4e II0oJJOBUTOCTTa Ha BPaOUOMoA00HUTE MOXKE Ja
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ObJie OTPUIATEIIHO TOBIMSHA OT MHOTO MAJIKH JI03M HEOHUKOTHHOUIN B
npupojara (27).

H3nonzeane na omposHu npUMamMKu cpeuwty XuuiHUuu, HAHACAUU Wiemu
HA JHCUGOMHOBBOU U 3emMede U

IlenenacoueHOTO HW3MOJI3BaHE HAa HE3aKOHHU OTPOBHU IMPHUMAMKHU CpELy
IVBH JKUBOTHU KaTO BBIIM, KaQsIBH MEUYKH, YaKajHh, CKUTAIIM Kydera,
XUOpUAHU KydeTa, JIOBHM W OBYApPCKM KydeTa, B MOMEHTa C€ CUMTa 3a
OCHOBHA 3alulaxa 3a CeJEeM BHJA XUIIHM NTHUIM, KOUTO ca BKJIIOUYEHU B
[Tpunoxxenue 1 Ha JlupekTrBara 3a NTULUTE (B KOSITO CE€ BKIIFOYBAT YS3BUMH,
penku u 3actpamieHd BugoBe B EC): mapcku open, OpamaTr Jemios,
€TUIETCKU JICIION I, YEPEeH JICIIOs 1, CKaJeH opell, ICTpeOOB opell, YyepBeHa
KaHsl, YepHa KaHs.

Hebnaronpustaure ehekTH OT MPUTIOKEHUETO HA MECTULIUIU Ca OTYETCHH
KAaKTO CpeJ] JOMAalllHM, Taka M Cpell JIWBM >KUBOTHU. M3cnenBane mpes
nepuona ot 1973 no 1979 r. e ycraHoBuioO, 4ye NpuYMHATA 32 CMbPTTA HA
rojsiv Opoit (158 nmonoxurenHu npodu) JoOMaIlHU KUBOTHH, a CBIIIO U HAKOU
3alMTEHH JUBU BUJIOBE, CE € OKa3asia HeMpaBOMEpHATa yMUIILIEHA yoTpeda
Ha cyOcTannuuTe andaxiiopano3a, MeBUH(POC M CTPUXHUH, OTKPUTH B 94%
0T Te3u ciy4dau. (26)

[lpunaran nox paznuuHu (OpPMU CTPUXHUHBT ChHIIO CE OKa3Ba Cpel
CyOCTaHIIMMTE, OTTOBOPHU 3a OTPABAHUS MPU JANUBU )KUBOTHH. CTPUXHUHOBA
MHTOKCHKAIUsl € JOKyMEHTHpaHa npu 36 Op. nTulM OT BUJIA THMHOTPBHI
Ooperoberau (Calidris alpina) u nBa Opos nrumm ot Buga Kpecnus
mekaocsuper; (Charadrius vociferus) B okpsr Moo, Kamudopaus (CAILL)
npe3 uHTepBana ot 1 no 17 nekemspu 1990 r. IlTunure ca OTKpUTH MBPTBU
Ha T0JIe, ChABPIKAII0 00paboTeHn ceMeHa ot mimeHuna (337 (g CTpuxHuH /
g ceMe) B MO03M, CHOTBETCTBAIlM Ha H3BECTHATa (PU3NOMATOJOTHS Ha
orpaBsiHe cbc cTpuxHMH. HPLC pesynrarure (BucokoeeKTHBHA TeuHa
XpomaTtorpadus) NOTBbPXkKAaBaT HATMYUETO HA CyOCTaHIMATa KaTo cpeHaTa
(+ SD) neiictBurenHa HeabcopOMpaHa KOHIIEHTPAIUS HA CTPUXHUH CIPSIMO
KOJMYECTBO CTOMAIIHO ChIbp’KaHUE 3a MeT [aToJIOr0aHaTOMUYHO
uscneaBanu TeMHOTpBIN Operoberada e 110 (= 108) pug / g, a Ha nBata
KpecnuBu apxmocBupena - 210 (= 109) pg / g. IItumm ot cemeincTBo
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JIbXKTOCBUPIIOBH HE ca OWJIM MICHTU(UIIUPAHU MO-PAaHO KaToO >KEPTBU HA
nectunuanau (39).

Ompaganusn cped oueume nmuyu na bankanckua nonyocmpos

Penuna crpanu ot bankaHuTte pa3mo3HaBaT Ciy4auTe Ha OTPaBSIHUS Cpell
JMBH IITUIH BCJICACTBUE Ha IPENapaTH 3a paCTUTEIHA 3al1Ta KaTo MpooIieM,
KOWTO BOJU JI0 HAMAJIIBaHE YUCJICHOCTTA Ha PEIKH U 3aIUTEHU MOIMYJIaluu
C PUCK OT MBJIHOTO UM u34e3BaHe. OCH3HATUAT PUCK € OOCKT Ha MPOyYBaHE
B paMkuTe Ha banmkanckus mpoekt 3a Oopba ¢ orpaBsausata (BAPP),
HepazenHa yacT oT CpeJu3eMHOMOPCKUS MPOEKT 3a 60opOa ¢ oTpaBsSHUATA —
MAPP. Koopaunanusa Ha ycwIHsTa 3a IpeAOTBpaTsBaHE U peAylupaHe Ha
CIly4auTe Ha OTPABSHUS CPEJl PEIKH NTHULU KATO JICHIOSNAN CE OCHIECTBSIBA
ot ®onpaus 3a onazBane Ha semosaute (VCF). Odunuanau naHHu 1o
npoekTa 3a 0opba ¢ OTpaBsHHUATA AaBaT MHGOpMAIMs 3a CTPAHUTE OT
bankanckust momyocTpoB, CBbp3aHa C PETUCTPUPAHU U JIOKA3aHU CIy4yau Ha
JIETaJHO OTpaBsiHE Ha JICHIOSNAM BCIEACTBUE HAa BTOPHMYHA MHTOKCHUKAIUS OT
HeperjiaMeHTHpaHa ynorpeda Ha OTPOBHU MPUMAMKH CPEILy XUIITHUIIH:

e bocna u XepueroBuna - npe3 nepuoaa ot 1980-1991 r. noknansar
3a mpejamnosiaraeMo otpaBsine Ha 167-207 Op. OenorjaBu Jemiosna,
kato 3a 67,91% or Te3m ciayyan € J0Ka3aHO HAJMYUMETO Ha
kapOodypan. OCHOBHATa MPUYMHA 33 OTPABSHE MIPU BCUYKHU CIIy4au
¢ KOHQJIMKT MeXIy Xoparta U 0e310MHH Ky4eTa U B (34).

e XmsbpBarcka — 10 2000 r. ca yctaHOoBeHHU ToBede oT 81 Op. ympenu
OernoriaBu Jemos i, cbc CbMHEHHUE 3a oTpassiHe. Ot 2001 . 10 2017
r. ciayyaute ca 39, kato 53,84% ca c Joka3aHO HalIM4Me Ha
kapOodypan win MeToMui. 3a Bcuuku ciaydau oT 2001 r. ocHoBHaTa
MpPUYKHA 32 HATpaBsHE ce CMsITa KOH(PIUKTA HAa YOBEKA OT XHUIIHUIU
(34).

e I'spumsa — wu3NON3BaHETO HAa OTPOBH € 3abpaHeHO oT 1993 r.
TpoBeHeTo Ha BpeleH IUBEY, BBIIPEKU TOBA, € BCE OILe MpHiaraHa
MPaKTHKA, KATO HA-9€CTO M3MOI3BaHaTa CyOCTaHIINS € MHCEKTHIIAIA
Metomusi. OTpOBUTE CEPUO3HO 3acsArar MOMyJallMUTe Ha YEepHUS
JemosiT W Ha CKAHHUS OpeN, ChII0 Taka Ha OelorjaBusi W Ha
erurneTckus Jemosaau. [IpuuynHmIm ca cMbPTTa Ha HAKOJIKO MEYKH U
B chmo. Ot 1991 r mwacam cTpaHara JokiaaBa 3a
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yHUIIoxaBaneto Ha 290 Op. nemosina, kato cMbprra Ha 20,34% ot
TAX C€ CBHP3Ba C MHIMJECHTH, CBbP3aHU C YMHUIUIEHO OTpaBsSHE Ha
XHIHHUIIN, TTOPaIH IEeTH, HAHECEH! Ha YacTHU cTonanu. JlokazaHo e
HaJIM4YKe Ha MeCTUIHIH pu 27 Op. oT Tax (34).

e Makenonus — 287 Op. nemosna ot 1985 r. karo 3a 170 Op. ce cmsTa,
4e OTPABSIHETO € BCIICJCTBHE HAa KOH(IMKT YOBEK —BBIK, 60 Op. ca
YMpEJH BCIIEACTBHE Ha KOHTPOJI HA POJICHTH, 4 ca CiIy4auTe, B KOUTO
MMa JIOKa3aHO HaJIMYue Ha MeCTULIUH, a TPH 2 OT TPYIOBETE OTKPUTH
mnpe3 1992 r. ¢ ycTaHOBEHO HaaH4Yne Ha CTPUXHUH (34).

e CobpOus - nannu ot 1988 r. 1o 2008 r. crobmaBar 3a cMbpTTa Ha 18
Op nemosiga, 14 OT KOUTO ce cMATAT KePTBA HAa KOH(MIMKT MEXKIY
YOBEK U XHUIIHUK. Hannyre Ha nmectuiuau e Ouso aokasaHo B 3 O6p ot
TpynoBeTe Ha ntunute (34).

e bnarapus — 10KyMeHTHpaHU ca cyyau Ha YHUIIOXKaBaHe Ha 73 Op.
nemosian, 54 OT KOUTO Ce CMATa, Y€ ca >KepTBa Ha BTOPUYHO
OTpaBsiHE, BCIICACTBUE HAa OTIMTHU 32 OTpaBsiHE Ha BHIIM. Hannune Ha
MECTUIM/IN € OTKPUTO B TpymoBe Ha 50 Op nemosnau (34).

HN3Boau

MacoBOoTO HM3MON3BaHE Npe3 MHUHAINSA BEK Ha IpeNnapaTH 3a PacTUTENHA
3amuTa ot rpynara Ha DDT u nponsBoaHuTe MYy, H3BECTHH C U3KIIFOUUTEITHO
e(peKTUBHOTO UM MHCEKTHIIMIHO JEUCTBHE, B MOCJIEACTBUE BOJU JIO CHIIHO
HEraTHBEH €KOJIOTMYeH e(eKT MopaJu HaTPYNBAHETO UM BbB BCUYKU HUBA
Ha XpaHUTEJIHaTa NHupamMuia. BinsHHETO MM BBPXY JAMBaTa IPHUPOJA
MpoabkaBa J1a Ob/1e 00EKT Ha MPOYUYBaHE U Clie]] 3a0paHaTa UM 3a yrnorpeda
Iopajgu ABITHS MEPUOJ] Ha pasnaj U TOKCUYHOTO MM JEHCTBHUE BBPXY
ouocdepara.

Bbrpeku, 4ye MHOTO OT ChbBPEMEHHUTE PACTUTEIHO3ALIUTHUA MPOLYKTH CE
OTIpEIEIIAT KAaTO CEJIEKTUBHU IO CBOSI HAUMH Ha JIEHCTBUE U MEPUOIBT UM Ha
pasmaj e 1ocra no-kpaTbk B cpaBHeHue ¢ To3u Ha DDT u cbenunenusta my,
MacoBaTa UM ynotpe0da Uil HEKOMIIETEHTHOTO, HEIPAaBOMEPHO H3I0JI3BaHE,
CEpUO3HO 3acTpalllaBa 3paBeTO Ha PaCTEHHUs, )KUBOTHHU, B T.4. HACEKOMU U
JIOpU YOBEKa.
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M3no13BaHUTE B CBBPEMEHHOTO 3€ME/ISITUE MPOAYKTH 32 PACTUTEITHA 3aI1Ta
MOTarT Jia TIOBJIHSIST MOMYJIAlMATE HA TUBUTE )KUBOTHHU Upe3 MPUIHHSIBAHE Ha
OCTPpU HWJIM XPOHUYHH OTpPaABAHUA. Kocseno HHCCKTUIIUIUTC B’b3I[eI>iCTBaT
BBPXY JHMBaTa IMPHPOJIa W EKOJOTMYHOTO PABHOBECHE Ype3 HaMaJsIBaHE
YHCJICEHOCTTA KAKTO Ha T0JIC3HU, TaKa M Ha BpeIHU HacekoMu. To3u mpodiem
Haif-4ecTo € pa3ro3HaBaH Cpel 3bPHOSIIHU U HACCKOMOSITHU NITHIIN, BBIIPEKU
4YC XpOHHUYHU OTpaBsAHHA Ca AOKJIAaABAaHW ChLIO IMPU XHUIIHW WU MBbPUIOAOHH
ntund. Ha BankanuTe CHMIIHO HEraTHMBHO BIIMSHUE BBPXY IUBUTE NTHIIN
OKa3Ba ynorpebara Ha MeCTUIUAM 32 O0pOa C TPU3adH U IIEJICHACOUYEHOTO UM,
HETPAaBOMEPHO U3I0JI3BaHE KATO OTPOBHU MPUMaMKHU NIPU HE3aKOHHA OopOa
C XHUIIHUIHK, KOUTO HAHACAT BPCAMW Ha CCIICKOTO CTOITAHCTBO — KOHC];)J'II/IKT
YOBEK-XHIITHHK.

Bewnukn Te3u gakTopu o0ycnaBsAT HykIaTa OT HO-TTOJAPOOHO U3CIIeBaHE HA
MOBEJICHUETO Ha MECTUIUANTE CpPEJ TUBUTE >KUBOTHH, HEMPEKHCHATO
CbhIjlIaCyBaHC U B3aHMO[[€I>'ICTBH$I KaKTO MCKAY OTIrOBOPHUTC MHCTUTYLIHHU,
Taka U ChC 3aMHTEPECOBAHU CTPAHU, KAKBUTO CE SBSBAT HENPABUTECICTBCHH
OPUPOJO3AUIUTHA  OpraHu3anud,  (GepMepH,  YaCTHONPAKTUKYBAIIU
BETCPUHAPHU JICKAPH, TUATHOCTUYHH J1a00pATOPHUH.
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I'OPELIX BBJIHA B COPUSA U BIIUSAHUETO UM BbPXY
CJIYYAUTE HA UH®APKT U UHCVYJIT IIPE3 JATOTO
SUMMER HEAT WAVES IN SOFIA AND THEIR IMPACT ON

STROKE AND HEART ATTACKS
Iseran JJumurpos’ 3opuuna Crniacopa?
1 - Hayuonanen uncmumym no memeoponozus u xuoponozus, Coghus,
bvneapus
2 - Hayuonanen yenmuop no obwecmeerno 30pase u ananusu, Cogus,
bvncapus
E-mail: tzvetan.dimitrov@meteo.bg, Z.Spassova@ncpha.government.bg
Tzvetan Dimitrov?, Zornitsa Spasova?
1 - National Institute of Meteorology and Hydrology, Sofia, Bulgaria
2 - National Center of Public Health and Analyses, Sofia, Bulgaria

KnumatnyanTe n3MeHeHus pe3 MOCIeIHUTE IECETHIICTHS BOJSIT HE CaMo 10
HapacTBaHE Ha CpeJHaTa TeMIiepaTypa Ha Bb3/yXa Ha HalllaTa [JaHeTa, HO U
70 yBeJIMYaBaHEe HA YECTOTaTa, MHTEH3MBHOCTTA M MPOABDKUTEIHOCTTA Ha
OIaCHUTE METEOPOIOrNYHH sBiIeHus. [10100HO eKCTpeMHO METEOPOIOTUYHO
SBJICHHE Ca TOPEIIUTE BBIHM — 32 YMEPEHHUs KIUMATHYCH II0SIC Te Ce
neGuHUpaT KaTo MEepuo] OT MOHE TPU MOCIEIOBAaTENIHU JIHHU, Mpe3 KOHTO
MakcHUMajHaTa TeMIepaTrypa Ha Bb3Ayxa jgoctura v Haasumasa 30.0°C.
[TonoGHM HeOMAaronpusATHY MPOSBICHUS Ha BPEMETO 3acsraT Bce M0-4ecTo U
0c00EHO CHITHO TTO-I0KHHUTE CTPaHH, KakBaTo € 1 beiarapus.

[TpoABIKUTENTHOTO TOIJIMHHO HAaTOBApBaHE BBPXY YOBEIIKHS OPraHU3bM,
MOPOJICHO OT TOPELIH BBIHM, UMa M3KJIIOUUTEHO HEraTUBHO Bb3JEHCTBHE
BBPXY BCHUKH XOpa, HE3aBUCUMO OT TAXHOTO 3J[PABOCIOBHOTO CHCTOSHHE.
OcobeHo ysi3BuMa rpyra ca CTpajaiuTe OT ChbpASYHO-ChIOBH 3200 IsIBAaHUS.
B HacrosmoTo u3caeaBane € Mpoy4eHo BINSHUETO HA TE3W TOPEIy NepHoaAn
BBPXY CIy4dauTe Ha MHPAPKT U UHCYIT Mpe3 JATOTO B OosnHuna ,, Tokyna“ B
Coodus. CpaBHeH € cpenHUAT Opoil Ha MpHUETUTE MAIMEHTH [0 BpPEeMEe Ha
ropeul BBIHM C TO3U Ipe3 OcCTaHajaTa 4acT OT TOIUIOTO IOJYTrojaue
(oOxBamamio MecenuTe Mal-CenTeMBpU BKIOUUTENHO). [lo nmaHHM oOT
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nepuoga 2007 — 2011 r. ca u3cieaBaHu B3aUMOBPB3KUTE MEXKIY CIIy4auTe
Ha TOpEI BBJIHHU B CTOJIUIATA U OpOs HA MPUETH MAMEHTH C MHAPKTU U
WHCYJITH, B 3aBHCHMOCT OT TEXHHUsS IIOJI, BB3pacT W BHJ 3a0o0JisiBaHE
(ChpIEYHO MUITK MO3BYHO).

Kniouoseu oymu: usmenenue na kiumama, 2opewu 8vitu, CobpOeuHO-CbO08U
3abona6anus, cayuau ¢ ungapxkm u uncyim ¢ Cogus

Climate changes, observed during the last decades, has led not only to an
increase in the average air temperature of our planet, but also to an increase
in the frequency, intensity and duration of dangerous weather events. Such
extreme meteorological phenomena are the heat waves - for the temperate
climate zone they are defined as a period of at least three consecutive days in
which the maximum air temperature reaches and exceeds 30.0°C. Such
unfavorable weather events are affecting more and more often the southern
countries like Bulgaria.

The prolonged heat load on the human body caused by heat waves has an
extremely negative impact on people, regardless their personal health status
but people suffering from cardiovascular diseases are amongst those under
highest risk in hot environment. This study examines the impact of hot
periods on heart attacks and stroke cases in Sofia. The average number of
patients admitted during heat waves was compared with that over the rest of
the warm half-year (covering the months from May to September inclusive).
According to data from 2007-2011, the relationship between cases of hot
flashes in Sofia city and the number of admitted patients with heart attacks
and strokes at Tokuda Hospital was examined. Patients are studied according
to their gender, age and type of disease (cardiac or cerebral).

Key words: climate changes, heat waves, cardiovascular diseases, heart
attacks and stroke cases in Sofia

BnBeaenue

KnumarnunuTe mpomMeHu ca €HO OT Hall-CEPUO3HUTE MPEAU3BUKATEIICTBA,
MpeJl KOUTO € U3MPaBeHO ChBPEMEHHOTO 0011ecTBO. Te ce u3pas3sBar He camo
B TIOBHWINIABAaHE Ha CpeJHaTa IobaiHa TemIeparypa Ha BbB3JyxXa, HO U B
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JIOKAJTHO HapacTBaHE HAa YeCTOTaTa M WHTCH3MBHOCTTA HA EKCTPEMHHTE
METEOPOJIOTUYHU SBIICHUSI.

[To00HO €KCTPEeMHO METEOpOJIOTHYHO SIBIICHHE Ca TOPELIUTE BBIHH.
CrhiecTByBaT pa3inuHu 1e(UHUIIMN HA TEpMHUHA ‘“‘Toperia BeiaHa” . Cropes
neunuiusata 3a Heat Wave Duration Index (HWDI) toBa ca nepuoau ot
Hail-MaNKo 5 TmocienoBaTeIHH JHU, B KOUTO MaKCHMallHaTa JIHEBHA
TeMmIepaTypa Ha Bb3ayxa HaaBumasa ¢ 5°C cpenHaTa MaKCUMaliHa JHEBHA
TeMmIeparypa Ha Bb3ayxa 3a ce3oHa (B cpaBHeHue ¢ mepuoga 1961-1990,
npuet 3a "Hopma" ot CBeroBHata Meteoponoruyna Opranusanus) [16]. B
YMEpEeHHs KIMMAaTHYEH MOSIC KaTO ropela BhJIHA Ce OMpeaess Nepruos OT
MOHE 3 TMOCHEeNOBATEeIHH JHHU, MpPe3 KOUTO TEMIIEpaTypuTe IOCTHraT M
Haaxepisat 30°C [8]. 3a Bprpeninoctta Ha Kanmudopuus, nepununusra e 3
WJIH 1oBeue nocnegoatesnnu q0u ¢ remneparypu Haja 100°F (38°C). Cnopen
AwmepukaHckus YepBeH KPBCT OMACHOCTTA HApacTBa, KOraTo MpeKoMepHaTa
TOIUTMHA MPOABIDKaBa moBede oT jaBa jauu, a Weather Channel usnomnssa
CIICJIHUTE KPUTCPUM — BBJIHATA Ja oOxBamia MuHMMyM 10 amepukaHcku
mara, Kato Temmeparyputre pocturat u Haaxepisar 32°C (90°F) u
Temneparypute ca none ¢ 5°C Haj HOpMmara B MPOIBIDKCHHE HA JIBA WIH
noseue n1HU. Criopen onpeneneHuero, npuero B nmpoekta ECA&D nnaexcsT
32 NPOABIDKUTETHOCT Ha ropeliata BbJIHA clefBa Ja € Oa3upaH Ha
Temneparypa ¢ none 5°C Haj HOpMallHATa 3a MOHE IIECT MOCIEI0BATEIHA
aau.  CeliecTByBaT WHAEKCH, Oa3sMpaHM HAa JTHEBHUTE W HOIIHHUTE
TeMIepaTypu, Ha KOMOWHUpaHUs e(eKT OoT Temreparypara Ha BB3IyXa H
arMocdepHaTa BIAKHOCT (KOSTO YCHJIBA YCEUIAHETO 3a MperpsiBaHe) U JIp.
[8].

ITpe3 1890 r. A. T. Burrows nedunupa ropemiata BbJiHa KaTO TPU UIIH IIOBEYE
MocJeI0BaTeIHUA THU C MaKCHUMaJlHa TeMIepaTypa Ha csgHka oT ¥ Haja 90 °F
(32°C), HO enuH BeK MO-KbCHO MHOXECTBOTO M3CIICABAHUS TTOKa3axa, ue He
ChLIECTBYBa yHUBepcaiHa JepuHunus Ha ¢deHomena. OmpeneneHo
TEPMUHBT C€ OTHAcsi 3a HEOOMYaHO TOpemo BpeMe, JIOKOJIKOTO
TeMIepaTypuTe, HOPMAJIHU 3a FOpel] KJIMMaT MOoraT Jia ce Bb3IpHeMaT KaTo
ropemia BbJIHA MPU €IMH MO-XJajeH KmMar. OTASTHUTE CTPaH! U3ITOJI3BAT
pa3NMYHM TPAaHUYHHM TEMIIEpaTypu 3a OIpPEIeNITHETO Ha TOBa SBIICHUE,
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cbh0o0Opa3HO ¢ KOHKpeTHHTe kiumaruunu ycioBus (Kamupopuus - 38°C,
crpanute ot benemoke - 30°C, Tanus - 28°C, Ascrpainus - 35°C).

3Hae ce, Y€ HAKOM PETMOHM Ca I10-Y4ECTO 3aCSiTaHU OT TOPELId BBJIHU OT
npyru. OudakBa ce, 3apaJu MPOMEHUTE B KJIMMAaTa, TOPELIUTE BBIHU J1a
yBEJIMYAT CBOATA YECTOTA, UHTEH3UBHOCT U MIPOJBIIKUTEIHOCT. Y CTAHOBEHO
€, Ue B HAIIUTE IIMPUHU YECTOTaTa Ha MEPUOJUTE C EKCTPEMHO TOpEeIIH THU
ce ynBosiBa Ha Bceku 2° 10 3°C MoBUIIaBaHE HA CPEAHUTE TEMIIEpATypH Ha
Bb3ayxa npe3 jsaroto [8]. IIpe3 2030 r., copex eauH OT CIECHAPUHUTE 3a
M3MEHEHHUE Ha KJIMMaTa, KOUTO HE MPEeABUKIa HAMAJICHUE HA EMUCHUUTE, HAJ
400 gy roJMIIHO I11€ 3aruBaT OT KETUTE caMo B IpajioBeTe ATuHa, [Tapuk,
Pum u Bynanema [17].

Brorpekn ye He € B cmucbka C Hail-puckoBu rpagose, Codusi cbiio e
3acerHara OT rOpeIrTe BbIHU, KOETO MOCTaBs MO PUCK KUBOTA U 3[IPaBETO
Ha roJieMust Opoii sxutenn Ha cronuiara (Hax 1,5 muiH. aymmm). EQekrsT Ha
TOIUIUSL OCTPOB M MAJIKUAT MPOIEHT KIIMMATH3UPAHU KUJIHINA TOMBIHUTEIIHO
yBeJIMYaBa OMAaCHOCTTa OT TO3U npupojeH GpernomeH. [Ipe3 nocnequure 20 r.
cpenno Ha roauHa B rp. Codus e umano no 2,3 ciydas ¢ TaKuBa ropeuu
BBJIHH, IPOIBIDKABAIIH 1O 9 THU — T.€. 0K0JI0 20 JHU CPEIHO Ha JISITO C TOIUIH
HaxJsiyBaHusl. [Ipe3 naToro Ha 2012 r. — Hall-ropemoTo JATO OT HA4YaJI0TO Ha
penoBHUTE MeTeoposiornyHu HabmoneHus B rp. Codus (3a mepuoa ot 125.)
€ UMaJIO 5 TOpeNd BBJIHU, a 00IIaTa UM MPOIBDKUTEIHOCT € Ouia 65 nHu
(Toect 2/3 OT THHMTE HA CE30HA Ca OMIIM EKCTPEMHO Toperiu) [2].

lopemuTe BBIHM NPUYMHSBAT OOpPWB, CHHKOI, KPAaMITH, W3TOIICHHE U
TOTUIMHEH Y/Aap; MHOKECTBO MPOYYBAHHS MOKA3BaT, Y€ Ca CHIIPOBOJICHH C
YBEIIMYEHUE HA CMBPTHOCTTA. Ha HaW-royisiM pUCK ca W3JI0KEHU MAaJKHUTE
7era, Bb3paCTHUTE, XOpaTa ¢ XPOHUYHH ChPJICYHOCHAOBU U PECIUPATOPHU
3a00IBaHUS, KAKTO U )KUTEIUTE HA TPAJOBETE, KHJIETO € HAJIHIIE SBICHUETO
“TOIJIMHEH OCTPOB”. YCTAaHOBEHO € CbhINO, Y€ XKEHUTE ca MO-YA3BUMH OT
MBKeTe. Jlpyru u3cneABaHus covar, 4ye Xxopara ¢ ICUXUYHU Pa3CTPOICTBA U
Xopara, yrhpaXXHsBallk Tpodecrur Ha OTKPUTO WM TaKUBa, CBBP3aHHU C
TEPMUYEH CTPEC, CHUIO ca ysA3BUMHU. M310XKE€HHW HAa MO-TOJISIM PHUCK ca U
CaMOTHO >KMBECIIUTE M XOpaTa C OTPaHUYEHU MaTepUaTHU BB3MOXKHOCTH,
KOUTO HE MOTaT JIa CH MO3BOJIAT KIMMATHK B TOMOBETE.
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Hpes MNOCJICAHUTC TOAWHU MNO-MHTCH3WMBHU HJIM OMYCTOIIMTCIHHU TOpCHIA
BBJIHU Ca Ha6J'IIO,Z[aBaHI/I Ipes:

1987 r. B I'bpuiust — ¢ Tmax = 41.6 °C, npuunHIIa CMBPTTa HAa OKOJIO
2000 gymm;

1995 r. 8 CAIIL (Yukaro) — ¢ Tmax ot 41.0 °C, ¢ okosno 700 cMbpTHH
cllyyasi;

2003 r. B EBpomna (ocHOBHO 3amagHaTa ¥ 4act) - ¢ Tmax = 47.0 °C,
IpUYMHUIa cMBpTTa HA 0K0s10 70 000 mymm [11,15];

2006 r. B EBporma (3amagHara u meHTpaaHara 4act) - ¢ Tmax oT 40.0
OC’

2007 r. B EBpona (torousrounara yact, ['bpuus u bbirapus) - ¢ Tmax
=45.0 °C;

2013 r. B lOxna Amepuka (ApkeHTHHA) - Tmax 70 45.0 °C, Haii-
NpOAbJDKUTENIHATA ~ ropelia  BbIHA B HCTOpMUSTa  Ha
METEOPOJIOTHYHUTE HAOIIOICHUS TaM,

2017 r. BB BenukoOpuranust — Tmax oT 34.5 °C;

2019 r. B EBpona (Tpu Ha Opoii ropely BbIHU B 3al1a/IHaTa 4yacT Ipe3
JT0TO) - ¢ Tmax = 44.1 °C (B MHOTO OT CTPAaHUTE Ca MPEBUIICHH
aOCONMIOTHUTE MAaKCUMyMHM Ha TeMIepaTypara Ha Bb3JyXa, B
Xomnaumus ¢ 3.1 °C);

B O606IJ_I€HI/IG, MPETICAAHUTE OT HAC U3CIICABAHUS HA MHOKCCTBO aBTOPH 3a
3a001eBacMOCTTa U CMBPTHOCTTA IO BPEMEC Ha IrOPCIIN BHJIHU ITIOKAa3BarT, 4€:

[IpeoOnanaBaT u3cieABaHUATA HA 3aBUCUMOCTTA Ha CMBbPTHOCTTA OT
rOpelIuTe BBIHM, a € HEJOCTaThYeH OpOsAT Ha M3CIeBaHMATA 3a
3a007€Ba€MOCTTa M XOCHUTAIM3ALUUTE HAa NAlMEeHTH Mopaau
ropeuure BeIHHU [5]. OOI110 € MHEHHETO, 4e ca He0OX0IMMH IOBeYe
U3CJeBaHMs B TOBA HAIPaBJIEHUE, KOETO IIPAaBU HALLETO U3CIIEBaHE
OlIe M0-aKTyaIHO;

OcHoBHaTta yacT oT u3cinenBaHusTa (24) Ha 3a0oyieBaeMocTTa (MIpU
ropeiiy BbJIHM) MOKa3BaT HapacTBaHe Ha Oposl HA CMBPTHOCTTA OT
ChP/IEYHO-CBHIOBU U pecrupaTropHu 3abonsBanus [5]. Habmonasa ce
€IMHCTBEHO HapacTBaHE HA XOCHHUTAIM3HPAHUTE TAUEHTH C
pecniupatopHu 3a0omnsBanus (6 U3CleABaHKs), HO HE U TIPU TE€3H ChC
CBP/ICYHO-CHIOBH;
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Benuku uzcnenanust nmokassar [5,12,13], ye Bw3pacTHUTE XOpa ca
[0-ySI3BUMHM, IOpaJy HamajsBallaTa C Bb3pacTTa CIIOCOOHOCT Ha
OpraHusma 3a aJIafTanusi KbM pPe3KUTe METECOPOJOTUYHH IPOMEHHU U
KbM TOIUIMHHO HaToBapBaHe. BposAT Ha Bb3pacTHUTE HapacTBa B
HaIIeTO CHhBPEMEHHO OOIIECTBO. YS3BUMH ca JIXKAalo OOJHUTE
MALUEHTH, COLIMAIHO U3KJIFOUEHNUTE U CAMOTHUTE XOpa,

YcraHoBsiBa ce, 4e e(ekThT OT ropemiara BbJIHA BbBPXY
XOCTUTATU3AIMUTE HACThIIBa BeaHara (0e3 medasupane), Karto e
[IPaBONPONOPLIMOHAIIEH HA  HEWHaTta  NPOABDKUTEIHOCT U
WHTEH3UBHOCT;

W3cnenpane Ha npyru ydenu [6,14] mokasBa HapacTBaHe Ha Opos Ha
NPUETUTE MTALUCHTH C PECIIMPATOPHU 3a00JIsiBaHus (B rpynuTe Haa 75
1 65-74 r.) npu Temnepatypu Ha Bb3ayxa Haa 90% nporieHTH 3a Tmax
(T. HAp. EKCTPEMHH TEMIIEPATYPH).

XocnuTanu3aluuuTe 3a ChpPIACUYHO-CHIOBUTE 3a00JsIBaHUS MOKa3BaT
cnaba HeraTMBHA TEHJICHIIUS TIpH ropeny BbiaHu [14, 18]. Ilomo6HM
pe3ysiTaTd ca IOJy4eHH M OT Yy4eHU BbB BenukoOputaHus 3a
XOCTIMTAIM3AIIMUTE Ha MHPAPKT HA MUOKapaa [6];

B ABcrpanus € yCTaHOBEHO HapacTBaHe Ha Oposi Ha MpHETUTE
nmanueHTu ¢ OwvOpeunu 3a0onsiBaHus W OocTpa OBOpeuHa
HEJJOCTAThYHOCT IPH T'OPELIH BBIHU (B IpynuTe Haa 75 T. 1 65-74 1.)
[7. 9l;

B Awmepuka (CAIIl, Hio Mopk) e ycraHoBeHO HapacTBaHe Ha
XOCIUTANIU3AIMUTE C HCXEMUYHAa OOJIECT Ha ChpLETO, ChpJEUHa
apUTMUs, HO CHILIEBPEMEHHO HAMaJsBAaHE HA TE3U C XUIEPTOHUS U
chplieuHa HepocTaThuHOCT [13];

VYcTaHOBEHO € M HapacTBaHe Oposi Ha NpUETHTE MaIlMEeHTH C
NICUXWYHU 3200 I5IBAaHUS U MTOBEIEHUYECKU PA3CTPOMCTBA MPH TOPEIIN
BBJIHU 3a Bb3pacToBaTa rpymna 65 — 74 r. B CpaBHEHHE ¢ OCTaHajaTa
yacT ot roauHara [7, 10];

MHOK€eCTBO H3CIIEIOBATENN YCTAHOBSIBAT IO-CHJIHA IOJOKUTEIHA
3aBUCHUMOCT MEXIYy T'OpEIIUTE BBJIHU U Oposi Ha CMBPTHUTE CIyyau
IIPU CHPJICUYHO-CHIOBH M PECIMPATOPHHU 3a00isBaHus [5], KaTo TO3H
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edext e mo-modpe m3pazeH mpu xkeHuTe. OCOOEHO YsI3BUMHU ca
CaMOTHO KHUBECIIUTE XOpa.

Marepuajiu u MeTOIH

IlenTa Ha HACTOSIIOTO M3CIIEIBAHE € MPOYYBAHE BIUSHUETO HA TOPELIUTE
BBJIHU BBPXY CIy4auTe C XOCHMUTAIM3alMs Ha MHGAPKTH U HWHCYITH Tpe3
nsitoto B Codus. [lepuoast Ha mpoyuBaHe € S-rogumier — ot 2007 go 2011
I., C IepcrnekTuBa aa 0bae yabkeHn 10 2017 r. M3non3Banu ca gaHHU 3a
TeMIlepaTypara Ha Bb3ayxa ot LleHTpanHara MeTeoposiornyHa o0cepBaTopust
B Codus. JlanHuTE 3a ciTydyanTe Ha MPUETH MAIUEHTH ¢ HH()APKTH U HHCYITH
ca mpegocraBeHu ot 6oHuna ,, Tokyna“ Codus. 3a uzcneaBanus PO ca
xocrutanuzupann obmo 2009 mnamueHTH ¢ Te3W TPYNH JIUArHO3H.
[TanenTuTe ca rpynupanu 1o Jata Ha MpUeM, Bb3pacT Ha MAIIUEHTHUTE, MOJ
U IMarHosa.

Pasnpenenennero Ha B3pACTOBHTE TPYIH € HAMPABEHO IO KIACH(PUKAIUS
Ha CBetoBHaTa 37paBHa opranusanus (C30), nmpeacraBeHa B Tabiauna 1:

Taba. 1. Knacudukanusa Ha Bb3pacToBuTe rpynu cnopen CseroBHaTa
31paBHA OPraHU3aLHA

TI'oguun Bn3pacrToBa rpyna

0-14 Jletcka Bb3pact

15-44 Mutazia Bb3pact

45-59 CpenHa (3psi1a) Bb3pact

60-74 Bn3pacTHu xopa

75-89 Crapu xopa (cTapdecka Bb3pacr)
90+ Jbaronerue

N3Tounuk: [4]
B 6azara nannu, npegoctaBeHu ot 0oHHLIA ,, ToKy1a“ IpUCHhCTBAT CIETHUTE
JMarHosu, mo MexayHapoaHa kinacudukarus Ha oonecture, 10-Ta peBu3us
(MKB10) na C30.
e (CwpaedHo-ChI0BH 3a00JSIBAHMUS:
o Octbp undapkt Ha Muokapaa (121.0 +121.9);
o IloBropen nHdapkT Ha Muokapna (122.0 + 122.9);
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e 3a0oisBaHMSA HA MO3bKa!

o Cy6apaxnounaieH kpbBousius (160.0 + 160.9);

o Bpbrpemoswsuen kpbousius (161.0 + 161.9);

o BumoBe npyr HeTpaBMaTW4YeH BBTPEMO3BUCH KPHBOM3IIUB

(162.0 ~ 162.9);

o Moswuen uadapkr (163.0 +~ 163.9);

o Mossbuen uncyir (164).
MetoasT Ha H3CIeNBaHE € CpaBHHUTEJCH aHalIM3 Ha Opos Ha
XOCIMUTANM3UPAHUTE TAIMEHTH MO BpeME€ Ha TOpelld BBIHM C TO3M Ha
MPUETUTE TMAalMEHTH Tpe3 OCTaHajllaTa YacT OT TOIUIOTO MOJYroaue
(MeceruTe Maii-ceNTEeMBPH BKJIFOUUTEITHO).

Pesyararu

[TpoBeneHuAT aHAN3 TTIOKA3a, Ye 00III0 3a TOIUIOTO IMOIYTOIUe MPe3 Mepruoia
2007 — 2011 r. B cTonuIaTa ca perucTpupanu 24 ciydas Ha TOpeiy BbJIHU.
CymapHo te ob0xBamar 148 nuu (19.3%) ot wsi0TO BpeMe mpe3 TOIIOTO
MOJIyrojive Ha uscieaBanus nepuona. CpenHarta NpoIbKUTEIHOCT HA €/1HA
roperia BhJIHA 32 TO3U METTOAMIICH epros € 6.2 THHU, a MaKcuMaiHaTta — 16
nau. [onumHoTo MM pasnpenenenue 3a Codus e: 2007 — 5 ropeny BbJIHH,
2008 — 8, 2009 — 3, 2010 — 4 u 2011 — 4 (dwur. 1). YectoTHOTO UM
pasmpeneneHue Mo MPOIbIDKUTEIHOCT € KakTo cieaBa: A0 4 qau — 10 roperiu
BBJIHU, OT 4 10 8 quu — 9 O6post, oT 9 10 12 —3 u ot 13 10 16 nHU — 2 Opost
(Pwr. 2). OO0 XOCHUTATH3UPAHUTE MAIIMEHTH TPE3 MEPUOTUTE ¢ TOPEIITH
BBJIHM mpexactasnsBar 17.7% or cymapHus Opoil mpueTd NalMeHTH B
6onHMIA ,, ToKyaa“ 3a TOMJIOTO MOTYTOAKE HA U3CIIEABAHUS MTEPHO/I.
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®@ur. 1. l'opemm BbaHu B Codus npe3

Bpoii u3ciaensanus nepuon or 2007 xo 2011 .

10 pommmmmmmmmmmmm e

N B

2007 2008 2009 2010 2011 Topunma

®ur. 2. Paznpenesenne Ha ropeniuTe BbJIHHA B
CTOJIMIATA N0 NPOABJKUTETHOCT Npe3
Bpoii nepuoaa 2007 - 2011 r.

B Tab6x. 2 ca mpeacTaBeHr TOPENIUTE BBJIHHU B CTOJUIIATA TIPE3 U3CIICIBAHMS
MepHoJ] ¢ TAXHATa HayallHa W KpaitHa nata, nmpoabnkuTenHocT (D, mum),
JOCTHTHATa MaKCUMaJTHAa TEMIIEpaTypa Ha Bh3/IyXa B IMKA HAa BhJIHATA, KAKTO
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Y JTaJTH ca OWIIM PErHCTPUPAHU TPOITMUYECKU HOIY (MUHUMAITHA TEMIIEpaTypa
Ha BB3ayxa npe3 Homra > 20.0°C). KomOuHaIusaTa OT THEBHUTE TOPEIIHHH
Y TPOTIMYECKUTE HOIIH € U3KIFOYUTEIHO HeOJIAronpusaTHA, Thil KATO BOIH JI0
3HAYMUTEIIHO MO-TOJIIMO TOTUIMHHO HaTOBAapBaHE BHPXY OpraHU3Ma.

Tada. 2. Jatm Ha HayaJo M Kpal Ha ropemara BbJHA,
npoabkuTeaHoct (D, num), makcumanna (Tmax, °C) U MMHMMAaJIHA
(Tmin, °C) TeMnepatypa Ha Bb3ayxa B Cousi nmpe3 TONJI0TO MOJIYroaue
Ha nepuoaa 2007 + 2011 r.

Ne | Jlata l[l)l'ﬂ/l Tmax, °C | Tponuyecku HOIIH
11 | 21 +28.06.2007 | 8 35.6 -

2 8+11.07.2007 |4 324 -

3 16 +31.07.2007 | 16 39.8 1, Tmin=20.2 °C
4 17 +25.08.2007 |9 35.1 -

5 29+31.08.2007 |3 32.3 -

6 23 +28.06.2008 | 6 31.7 -

7 2+4.07.2008 3 30.8 -

8 12 +15.07.2008 | 4 32.8 -

9 18 +21.07.2008 | 4 32.8 -

10 | 4+9.08.2008 6 335 -

11 | 12+17.08.2008 | 6 35.0 2, Tmin=20.4 °C
12 | 19+24.08.2008 | 6 345 -

13 | 4+12.09.2008 |9 34.3 -

14 | 9+11.06.2009 |3 314 -

15 | 22+26.07.2009 |5 36.7 -

16 | 1+4.08.2009 4 33.1 -

17 | 11+17.06.2010 |7 33.3 1, Tmin=20.0 °C
18 | 14+18.07.2010 | 5 31.0 -

19 | 21+24.07.2010 | 4 325 -

20 | 12+14.08.2010 | 3 33.8 1, Tmin=20.0 °C
21 | 8+20.07.2011 |13 35.0 1, Tmin=20.4 °C
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Ne | Jlara 1[1)1;14 Tmax, °C | Tponuyecku HOIIH
22 | 15+26.08.2011 | 12 34.6 -
23 | 30.08 +13 30.8 -
24 | 11+15.09.2011 |5 32.5 -

HNudpapkr Ha muokapaa

W3cnenBanu ca ciaydyauTe ¢ XOCHHTAIM3alMs Ha MAlMEHTH ¢ MH(ApKT Ha
MuoKapnaa (ocTbp U MoBTOpeH). B pesynrar Ha mpoBeneHus aHaius Oe
YCTaHOBEHO HaMalsiBaHE Ha Oposi HAa XOCHHUTAIM3UPAHUTE NAIMEHTH C
nH(papKT Ha MHOKapaa B nepuojaa Ha ropemty BuiHU (Hospital admissions,
HAcd, %) crpsimo O6post UM Tpe3 OCTaHaiara 4acT OT TOIUIOTO TOJYTOAue
(meroperio Bpeme) Ha uscneaBanus nepuoia. OO0 32 BCUUKH MAIIMEHTH C
Ta3| MarHo3a ToBa HamasieHue e ¢ 6.41 %, kaTo XOCIUTAIU3UPAHUTE )KEHU
ca Hamaunenu ¢ 2.87%, a npueTuTe B OOTHUYHOTO 3aBe/ieHne Mbxe ¢ 3.54%.

Tabxn. 3. OTHolIeHNEe Ha OPOSl XOCHUTANN3UPAHH CHPJICYHO OOTHH HAUCHTH
npu ropeut BbiaHH (HAcd, %) crnpsiMo mpueTH ManmyeHTd ChC Chllara
JIMarHo3a Mpe3 OCTaHAJIUTE JTHU OT TOII0TO noiyroaue B Codus.

HAcd O 6 m o | Kenn Mmb:ike
[Ipu ropenu Bbanu (I'B) 10.70 | 2.82 7.89
bes ropenm nuu (bes I'/]) 17.11 | 5.68 11.43

PasnpenenenneTo o BB3pacT 3a XOCIUTATU3UPAHUTE )KCHHU € ITPEJICTABEHO B
Tabn. 4. B pesynTar Ha mpoBeJeHUs aHAINU3 O€ YCTAHOBEHO HaMalsBaHE Ha
Oposi Ha MPUETHUTE MAIIMESHTKH C MHPAPKT HA MUOKap,1a B IEpHOa Ha TOPEIIN
BeiaHN (HAwcd, %, I'B). O0mo 3a BcHYKH ChpACYHOOONHHM NAIMEHTU
pasnukata (A) noctura: - 2.86%, mo-n00pe u3paseHa 3a TpynuTe Ha KEHUTE
B 3psuta BB3pacT (45 -59 r.): -1.25% u Ha BB3pacTHUTE *KeHu (60-74 1.): -
1.40%;
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Ta6a. 4. OTrHomieHHMe Ha Opos XOCHUTAJIM3HPAHHM CbPAEYHOOOTIHH
nanueHTku npu ropem BbJIHH (HAwed, %, I'B) cnpsmo npuern
NANMEHTKHU ChC ChIIOTO 3200/151BaHe Mpe3 OCTAHAJINTE IHU OT TOIJIOTO

noayroaue (bes I'/l) B Codus.

HAwcd [0+14 |15+44 [ 45+59 | 60+74 [75+89 | >90 | O6mo
I'B 0 0 0.28 141 1.13 0 2.82
be3I'/T |0 0.19 1.53 2.81 1.15 0 5.68
A 0 -0.19 -1.25 -1.40 -0.02 0 -2.86

VYcranoBeHo Oe HamaisiBaHE W Ha Oposl HAa XOCIUTAIU3UPAHUTE MBXKE C
uH(papKT Ha MUOKap/a B iepuoa Ha ropemu Beianu (HAmed, %, ['B), kakTo
ciieiBa: 0010 32 BCHUKU MBKE, TPUETH ¢ HHPAPKT HA MUOKap/Ia pa3iinKara
(A) e: -3.54%. XocnuTanusupaHuTe MbXKe B 3psiia Bb3pact (45-59 r.): -
1.36% (Tabn.5), mpuerure B OOJIHUYHOTO 3aBEICHUE BB3PACTHU MBxke (60-
74 1.): -0.72%; npuetu 3a neueHue crapu mbxe (75-89 r.): -0.87%.

Ta6a. 5. OTHomeHue Ha Oposi XOCHUTAJM3MPAHU € HH(QAPKT Ha
MHOKapaa mamveHTH npu ropemu BbaHH (HAmced, %, I'B) cnpsamo
NpPHEeTH MALUEHTH CbC CHIIOTO 3200/1BaHe Npe3 OCTAHAJIMTE JHH OT
Tomnoto noayrogue (bes I'/l) B Codus.

HAmcd [0+14 | 15+44 [45+59 [60+74 |75+89 |>90 | Obmo
I'B 0 1.13 2.54 3.94 0.28 0 7.89
be3I'’/1T |0 1.72 3.90 4.66 1.15 0 11.43
A 0 -0.60 -1.36 -0,72 -0.87 0 -3.54

Mo3buHu 3260/ 19BaAHUA

N3cnenBanm ca ciydanTe C XOCTUTAIM3UPAHU TAIUEHTH CHC CIICIHHUTE
MO3BbYHH 3a0oNsiBaHUsA (CyOapaxHOWJAIEH KPbBOU3IUB, BBHTPEMO3bUCH
KpBBOM3JIMB, MO3b4YeH HWH(MAPKT M MO3bYeH HWHCYNT). B pesynrara Ha
MpOBEJeHUsT aHanu3 Oe yCTaHOBEHO HapacTBaHe B Opos Ha
XOCTIMTATM3UPAHUTE TIAIMEHTH C T€3W MO3BYHU 3a00JIsIBaHUs B TIEPHOJIA HA
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ropemu BeHH (Hospital admissions, HAbd, %). O6110 3a BCHYKY aIllMeHTH
paznukata (A) e: 6.41%, kaTo npu XOCHUTAIU3UPAHUTE KeHU T4 € 3.68%, a
IIpU IPUETHTE B OOJIHUYHOTO 3aBeieHue Mbxe: 2.73%.

Taba. 6. OTHOMIEHHe HA OPOS XOCMTAJIM3MPAHM NMALMEHTH ¢ MO3bYHU
3a0oasiBanus npu ropemu BbjaHu (HAw, %) cnpsiMo npHeTH manHeHTH
ChC CHUIUTE JANUATHO3U Mpe3 OCTAHAJMTE JHU OT TOILUIOTO MOJIYyroiue B
Codus.

HAbd (013711 (1) Kenn Mmuike
[Tpu ropenwm B | 89.30 51.83 37.46
bes ropemm nHu 82.89 48.15 34.74

YcranoBeHo 0Oe HapacTBaHe Ha Opos HAa XOCHHUTAIU3UPAHUTE >KEHU C
TOPEIOCOYeHUTe MO3BYHU 3a00JSIBAHMS B IEPHOJAa HA TOPEIIM BBIHU
(HAwbd, %, I'B). O0mio 3a BCHYKM MAIIMEHTKH C MO3BYHHU 3a00JISIBAHUS
paznukata (A) e: 3.68%. bposAT Ha XocHUTAIM3UPaHH )KEHU B 3psijla Bb3pacT
(45-59 r.) e HapacHai ¢ 2.16%, a mpueTuTe B OOJTHUYHOTO 3aBEICHHUE KCHU B
crapuecka Bb3pacT (75-89 r.) - ¢ 3.16%. B Hsikou BB3pacTOBH Tpynu ce
ycTraHoBsBa HaMansBaHe (Ta0n. 7) Ha OposAT Ha MPHUETUTE MALMEHTKH - MIPU
Bb3pacTHUTE XkeHu (60-74 r.), Tesau B muaga Bb3pacT (1o 44 1.) u
nbironeTHuUkuTe (Ham 90 T.).

Ta6ua. 7. OTHOmIeHHEe HA OPOS XOCUTAJIU3HPAHU NALMEHTKH ¢ MO3bYHH
3a00sBanus npu ropemu BbaHU (HAwwd, %, I'B) cipsiMo NpHeTH KeHH
ChC ChIIMTE JMATHO3M NPe3 OCTAHAJINTE IHU OT TOI10To noayroaue (bes
Q) B Cogus.

HAwbd [ 0+14 | 15+44 [45+59 [60+74 |75+89 |>90 | O6mo
I'B 0 0.56 10.14 21.97 18.87 0.28 |51.83
be3T'’/AT | O 1.09 7.98 22.86 15.71 0.51 |48.15
A 0 -0.52 2.16 -0.89 3.16 -0.23 | 3.68
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B pesynraT Ha npoBeneHus aHaiau3 O0¢ yCTaHOBEHO HapacTBaHE Ha Oposi Ha
XOCHHUTAJIM3UPAHUTE MBXKE ChC CICIHHTE MO3BYHU  3a00JISIBaHUS:
cy0apaxHOHMIaJIeH KPBBOU3IUB, BBTPEMO3BYCH KPHBOU3IUB, MO3bUCH
uHbapKT ¥ MO3BYEH MHCY/T B rneproaa Ha ropemu Bbaau (HAmwd, %, I'B).
O0110 32 BCUUKH MBXKe C MO3bYHHM 3a00ssiBanus pasnukara (A) e 2.72%. [pu
XOCIUTANM3UPAaHU MBXKE B 3psuia Bb3pacT (45-59 r.) 11 e 1.58%, a 3a
npueTuTe B OOJHUYHOTO 3aBeJCHHE BB3pacTHU MBxke (60-74 r.) moctura
2.07%. Hamansiane Ha Oposi Ha MPUETUTE MAMEHTH ce HaOmoaaBa (Taoo.
8) mpu crapute Mmbxe (75-89 r.) u aparoneraunute (Hax 90 r.).

Ta6u. 8. OTHOLIeHHe Ha OPOS XOCHUTAJIM3MPAHU MALMEHTH C MO3bYHH
3a0oasBanuss npu ropem BBJIHH (HAmbd, %, I'B) cnpsiMo npHeTH
NAlMEeHTH CbC ChIIUTE JHATHO3U Tpe3 OCTAHAJIUTE JHU OT TOILIOTO
noayroaue (bes I'l) B Codus.

HAmMbd [0+14 | 15+44 [45+59 |60+74 |75+89 |>90 | O6mo
I'B 0 1.69 7.32 17.46 10.99 0 37.46
be3I'JIT |0 0.96 5.74 15.39 12.26 038 |34.74
A 0 0.73 1.58 2.07 -1.27 -0.38 | 2.72

I'opema BBJAHA ¢ Hali-rosMa npoabkuTeqaHOCT B Codusa mpes
U3cj1eIBAHUS NIePUO/

Haii-cunen edekt oT ropemure BBIHU C€ IOJyyaBa NpU TakuWBa C Haii-
rojsiMa MHTEH3UBHOCT U MaKCHMaJHa MPOIbIKUTENHOCT. M3cnenBaneTo Hu
€ MPOIBJDKEHO CBhC Clydas C Hal-NPOJBIDKUTENIHATA rOpella BbJIHA 3a
uscnensanus nepuona B Codus. Ts e ¢ Bpemerpaene ot 16 aau (ot 16 10
31.07.2007 r.) u npe3 Hest Tmax nocrura no 39.8°C, karo B cronuuara €
peructpupana u efHa tponudecka Houl (Tmin = 20,2 °C). YcraHoBeHo e 1o-
CHJIHO HaMaJsiBaHe Ha OpOos Ha XOCMTUTATU3UPAHUTE NAlUEHTH ¢ MH(ApKT Ha
MHOKapJa B mepuoja Ha Ta3u ropemia BbiaHa (HAcd, %), mocturamo 3a
BCUUKH MALMEHTH, TpHeTH 3a JedeHue - 10.13%, karo xocnuraauzupaHuTe

KeHU ca Hamanenu ¢ 5.82%, a mpueTuTe B O0JTHUIHOTO 3aBEICHUE MBKE — C
4.32%.
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Tadua. 9. OTHomieHHe Ha Oposi XOCHUTAJIUZMPAHUM € HHGAPKT HaA
MHMOKap/Ja NAalMeHTH NpH ropemara pbjaHa 16-31.07.2007 r. (HAcd, %)
CHPSIMO NPHETH NMALMEHTH Npe3 ChIIMTE, HO Heropeuy IHU OT JAPYrH
roauuu ot nepuoaa 2007-2011 r. B Cousi.

HAcd O6u10 Kenn Mmb:ke
ITpu ropemu BbaHU | 16.67 3.33 13.33
bes ropenm nHu 26.80 9.15 17.65

YcranoBeHO O¢ HaMajsBaHe Ha OpoOsi Ha XOCIHUTAIM3UPAHUTE KCHH C
uH(papKT Ha MUOKap/a B Meproja Ha Ta3u ropemia BejiHa (HAwced, %, I'B),
KaTo OO0 32 BCHYKH MAIIMEHTKH ¢ HH(ApKT Ha MUOKapaa pa3imukara (A) e:
- 5.82%. Xocnutanu3upaHuTe )XeHHU B 3psiia Bb3pact (45-59 r.) ca Hamanenu
¢ 0.65% , a mpueTuTe B OOJTHUYHOTO 3aBEJCHIE Bh3pacTHH keHH (60-74 1.) ¢
6.54% (Tabn. 10). HabnionaBa ce HapacTBaHe Ha CllydauTe B rpymnaTa Ha
YKEHUTE B cTapuecka Bb3pact (75-89r.);

Ta6a. 10. OTHomeHue Ha Oposi XOCHHMTAIU3UPAHM NANMEHTKH C
HH(APKT HA MUOKapJAa npu ropemara BbjaHa 16-31.07.2007 r. (HAweced,
%, I'B) cnpsiMo npueTHTe NALMEHTKHU Ipe3 ChIIMTe, HO Heropelx JHH
(be3 I'T) or ocrananute ronuuu ot nepuoaa 2007-2011 r. 8 Codus.

HAwcd [0+14 |15+ 44 [45+59 | 60+74 | 75+89 | >90 | O6mo
I'B 0 0 0 0 3.33 0 3.33
besI'’//L |0 0 0.65 6.54 1.96 0 9.15
A 0 0 -0.65 |-6.54 |1.37 0 -5.82

B pesynrara Ha mpoBeieHus aHaIM3 0 YCTAHOBEHO HaMaJlssBaHE Ha Opos Ha
XOCIHUTATM3HPAHUTE MBbKe HH(DAPKT Ha MUOKap/ia B IEpH0/Ia Ha Ta3u ropela
BbiiHA (HAmcd, %, I'B), kakTO ciieziBa: 00O 32 BCHYKH ChPACYHOOOTHU
nanueHTu paziukara (A) e: - 4.32%. Xocnutanau3upaHu BB3PACTHH MBXKE
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(60-741.): -3.21%, a npuetutTe B OOJIHUIHOTO 3aBe/IcHHE CTaph Mbxke (75-89
r.) ca "Hamaienu c¢ 1.96%. HapacTtBane Ha manuMeHTUTE ce HaOJIOAaBa
(Tab6a.11) npu rpynaTta Ha MBXeTe B 3psiia Bb3pacT (45-59 r.).

Ta6ua. 11. OTHOIIeHHe HA OPOSI XOCTIMTAJM3UPAHN NALUEHTH ¢ HHPAPKT
HAa MHOKapaa npu ropemara BbjiaHa 16-31.07.2007 r. (HAmci, %, I'B)
CIIPSIMO TPHETHTE NALMEHTH Ipe3 CbIIUTE, HO HeropemM JAHH OT
nepuoaa 2007-2011 r. (be3 I'1) B Codusi.

HAmcd [0+14 | 15+44 [45+59 [60+74 |75+89 |>90 | O6mpo
I'B 0 3.33 6.67 3.33 0 0 13.33
be3I'JI | O 3.27 5.88 6.54 1.96 0 17.65
A 0 0.06 0.79 -3.21 -1.96 0 -4.32

B pesynTar Ha mpoBeseHus1 aHaTU3 O¢ YCTAaHOBEHO HapacTBaHe B Opos Ha
XOCIUTANU3UPAHUTE TAIMEHTH ChC CIEIHUTE MO3bYHH 3a00JsBaHUS:
cyOapaxHOHMJAQIIEH KPBBOHM3JIMB, BBTPEMO3BYECH KPHBOU3JIHB, MO3bUCH
uH(papKT U MO3bYEH MHCYIT, B Mepuoja Ha Ta3u ropema BbiaHa (Hospital
admissions, HAbd, %), kakTo cieasa: OOMIO 32 BCHUKH TAIIUCHTH Pa3InKaTa
(A) e: 10.13%, kato OposT HAa XOCHUTAIU3UPAHUTE KEHU € HapacHal C

12.88%, a TO3M Ha HpueTUTE B OOJTHUYHOTO 3aBEACHUE MbKE HaMmalsiBa C -
2.74%.

Ta6a. 12. OrHomenne Ha Opos XOCHUTAJM3MPAHHM NANHEHTH C
MOCOYeHUTE MO3bYHH 3200/ 1IBaHHUA NPH ropemara BbaHa 16-31.07.2007
r. (HAowd, %) cnpsiMmo mpueTHTe MAUMEHTH ChC TAKMBA JIHATHO3U Mpe3
ChIUTE, HO Heropeuu Auu oT nepuoaa 2007-2011 r. B Codus.

HAbd 0010 Kenu Mpbixke
[Tpu ropemm BosHY | 83.33 56.67 26.67
bes ropemm nuu 73.20 43.79 29.41

B pe3yiiTata Ha ITPOBCACHU aHAJIN3 oe YCTAHOBCHO HApPACTBAHC HA 6p0}l Ha
XOCIIATAIM3UPAHUTE KECHU C TaKa IOCOYCHUTEC MO3BYHU 3a00JIsIBaHUs B
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neproga Ha Ta3u ropema BeiaHa (HAwbd, %, I'B). O0mo 3a Bcuuku
MauMeHTH ¢ MO3bYHM 3a0onsiBaHusa pasnukara (A) e 12.88%.
XocnuTanu3upaHu KeHU B 3psiia Bb3pact (45-59 r.) napactsat ¢ 10.13%, a
npueTuTe B OOJHUYHOTO 3aBelCHHE Bb3pacTHU keHu (60-74 r. ) ¢ 1.76%
(Tabn. 13). Xocnuranuszupanu crapu xeHu (75-89 r.) ce yBenmuyaBaT ¢
2.29%.

Taoa. 13. OrHomieHHMe Ha Oposi XOCHUTAJIUZHMPAHM € MO3BYHH
3200JIsIBAHNMS NAIMEHTKH NMPHU ropeniata Bbjana 16-31.07.2007 r. (HAwbq,
%, I'B) cnipsiMo NpHETHTE KeHH C Te3M JHATHO3M Npe3 ChIIUTE, HO
Heropeumu AHu oT roauuute npe3 nepuoaa 2007-2011 r. (be3z I'l) B
Codus.

HAwbd |0+14 | 15+44 [45+59 | 60+74 |75+89 |[>90 | Oomo
I'B 0 0 16.67 23.33 16.67 0 56.67
be3I'JT | O 0.65 6.54 21.57 14.38 0.65 |43.79
A 0 -0.65 10.13 1.76 2.29 -0.65 |12.88

VYcraHoBeHO Oe HaMaisiBaHE Ha OpOs XOCHUTAIM3UPAHU MBXKE C MO3BYHU
3a0omnsiBaHus B meproja Ha Ta3u ropemia BbiaHa (HAmbd, %, I'B), kakto
cieqBa: 00110 3a BCUUKH MallMEHTH ¢ MO3bYHM 3a00JIsiBaHUd pa3iukara (A)
e: - 2.73%. XocnuTanu3zupaHu MbKe B 3psiia Bb3pacT (45-59 r.) HamansaBar
¢ 1.17%, a npuetute B OOJTHUYHOTO 3aBeICHUE Bb3pacTHU Mbixke (60-74 1.): -
1.83% (Tab6n. 14). Hactanenu 3a nedeHue B KIMHUKaTa ctapu Mbxke (75-89
r.) cpio HamansaBat ¢ 1.10%. HaGmronaBa ce HapacTBaHe Ha NAllMEHTUTE B
rpymnara Ha MiaanTe Mbxke (10 44 1.).
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Ta6u. 14. OTHOIeHNe HA OPOSI XOCIUTAIU3MPAHH NALMEHTH ¢ MO3bYHH
3a0oJsiBaHusl NMpH ropemara BbjaHa 16-31.07.2007 r. (HAmod, %, I'B)
CIPSIMO MAIlMEHTHUTE Npe3 ChbIIUTE, HO Heropeuy AHH OT TOJAMHUTE Npe3
nepuoaa 2007-2011 r. (be3 I'1) B Codusi.

HAmMbd [ 0+14 |15+44 [45+59 | 60+-74 |75+89 |>90 (01131100}

I'B 0 3.33 6.67 6.67 10.00 0 26.67

besT'[[ |0 1.31 7.84 8.50 11.11 0.65 29.41

A 0 2.02 -1.17 -1.83 -1.10 -0.65 | -2.73
Oo0chxIaHe

Hamero u3cnenBane Ha ciiydaute Ha ropeuiu BbiHU B Codus npes nepuoa
2007 + 2011 r. moka3Ba, ye oOLUAT OpOi HA MPUETUTE MAMEHTH C UHPAPKT
Ha MHOKapJa Hamausia ¢ 6.4% mpu ropeuiy BbIHU CIOPSIMO MepuoanuTe 0e3
TOPELIH JTHHU OT TOIIOTO MOJYTOAHNe Ha U3CIIEABAHUS TIEPUO/.

ToBa HamaneHune € Mako Mo-A00pe u3pa3eHo npu Muxere (3.5%) 0TKOIKOTO
npu xeHure (2.9%). [lpu nanmeHTKUTe HaMajleHUETo € Mo-A00pe U3pa3eHo
B IpyIiara Ha Bb3pacTHUTE keHu (60-74 1.) u xKeHuTe B 3psiyia Bb3pact (45-59
r.), cboTBeTHO ¢ 1.4% u 1.3%. [lokaTo mpu MBKETE TO € 3a TPyNuUTe Ha
3psinara (45-59 r., 1.4%) u crapueckara Bb3pact (75-89 r., 0.9%).

[Ipu xocnuTanuzanuuTe ¢ MO3BYHHUTE 3a00JSBaHMS: CyOapaxHOWIAICH
KPBHBOM3JIMB, BHTPEMO3bUEH KPBHBOM3JIMB, MO3bUeH HH(MAPKT U MO3bYEH
WHCYINT, ce HaOJroaBa MOBUIIaBaHE Ha OpOs HA TMPUETHTE MAIMEHTH TPU
ropemy BeJIHU ¢ 6.4%, KaTo TO € Mo-roysaMo mpu skenure (3.7%) u mo-cnado
pu Mbxere (2.7%). [Ipu nanmeHTKuTe TO ce Hab0JaBa OCHOBHO B TPYIIUTE
ot crapueckara (75-89 r., 3.2%) u cpennata (3psuia) Be3pacT (45-59 r.,
2.2%). Ilpu nanueHTUTE HApacCTBAHETO € B IrpylaTa Ha Bb3PACTHUTE MbBKE
(60-74 ., 2.1%) u 3a Te3u Ha cpeaHa Bb3pacT (45-59 r., 1.6%).

TOMIMHHOTO BB3ACHCTBUE OT HAU-TIPOABIKUTEIHATA M MHTEH3WBHA TOpeIlia
BBJIHA Tpe3 uicneaBanus nepuon (16 nHU, MakCMMalHa TeMIeparypa Ha
BB3Ayxa B nmuka Ha BbiIHaTa 39.8°C) e momeno mo HapactBane ¢ 10.1% nHa
XOCIUTAM3UPAHUTE CIy4Yan ¢ Taka yIIOMEHATUTE MO3bUHUTE 3a00IIIBaHUSA,
JI0KaTo cilydanTe ¢ MHQapKT Ha MUOKap/a HamalsBat ¢ okoio 10%.
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H3Boan

B pesynrar Ha mpoBeneHOTO M3CIEABaHE M aHAIU3, KaKTO W Ha 0a3a Ha
MOJTyYEHUTE PE3yNATaTH, MOXKEM J1a 0000IIMM, Ye ce HaOIII0/1aBa HaMalIIBaHe
c okono 6% Ha XOCHUTAIM3WpAaHUTE MalWeHTH B OojHuna ,,Tokyma“,
JIMAarHOCTHIMPAaHU ¢ MH(PAPKT HA MUOKAapJa MPH TOPEUId BBJIHU, B CHIIOTO
BpeMe OposSIT Ha MPUETUTE MalMEHTH C MO3bYEH KPbBOU3IUB, MO3bUEH
MHOGAPKT U MO3bYEH WHCYIT HApacTBa MPHU MOAOOHMU TOPELIH MEPHOAU C
6.4%.

[Ipn HaOmromaBaHara Hal-MHTEH3WBHA (C MaKCHUMallHA TeMIepaTypa Ha
BB3ayXa Tmax, 39.8°C) u npoawsmkutenna (16 qHM) Topela BbJIHA 3a epruoaa
ot 2007 mo 2011 r. B Codus ce HabnronaBa HamassiBane ¢ 10.1% na Opos Ha
XOCIUTANU3UPAHTH MMALUEHTH, TUArHOCTUIIMPAHU ¢ HHPAPKT HA MUOKap/a,
JIOKaToO MpPUETUTE B OOJIHHUIATA C MO3BUYEH MHCYJT, MO3bYEH KPBHBOU3JIMUB U
MO3b4eH UH(DAPKT e HapacHal ¢ npubnuszurenHo 10 % cropsmo nepuoaa 6e3
ropely AHU OT TOIUIOTO MOJIYTO/IKE.
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Pestome

V3veHennero Ha KiuMara € e€AHa OT Hal-TOJIEMHUTE 3ariiaxyd 3a
OCUT'YPSIBAHETO Ha IPOJIOBOJICTBEHAa CUT'YPHOCT B CBETOBEH Mainad. B Ta3u
Bpb3Ka ce€ TpeArnpHeMaT peAulla HWHULNUATHBH Ha HAIMOHAIHO U
MEXJIYHApOJAHO HHUBO 3a aJanTalus Ha KyIATYpUTE€ M CMEKYaBaHe Ha
HETaTUBHHUTE TMocieAcTBUs. OCHOBEH KOMIIOHEHT Ha TO3HM TOAXOI €
U3II0JI3BAHETO Ha arpobuopazHooOpaszue Kato reHo(OH]I 3a MOBHIIABAHE
ycToiumBOCTTa Ha Kyntypute. MHbOpManusaTa 3a CbXpaHEeHUTE PACTHTEITHH
TEHETUYHU pEeCcypcH TrapaHTHpa JocThla J10 TeHO(OHJIAa M IOBHUINABA
BB3MOKHOCTHUTE 32 U3MOJI3BAHETO MY B TI0J13a Ha 00IIecTBOTO. bazata nanau
Ha UPI'P BrirouBa macnoptHa uHpopmarus 3a 52 275 o6pa3iu, NoaydeHn
Yype3 MHTPOAYKLUS, EKCHEeTUIMM WM OT CEJIEeKIMOHHMTE Iporpamu B
ctpaHata.  Hanwonamuuar  peructsp PHYTO’2000  ontumusmupa
YIIPaBJIEHUETO Ha PACTUTEIHUTE TE€HETUYHH PECYpCH C OrJieA TAXHOTO
CbXpaHEeHHe, POyYBaHe, OllEHKa, pa3MHOKaBaHe W oOMeH. [lacmopTHHTE
JIAaHHU BKJIIOYBAT TAKCOHOMHYHO OMMCaHUE, OMOJIOTHUYEH CTAaTyC U €KOJIOro-
reorpadcku Mpousxoa Ha oOpasnuTe. KoleKnoHupaHu OT eKCIEAUINN ca
9929 mecTHM coOpTOBE W TOIyJalMM OT JAOMAIIHU TpajuHU U JApeOHU
3eMeJIeTICKH CTOIAHCTBA, KAKTO M JJUBOPACTSIIN (POPMH OT €CTECTBEHUTE UM
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xabutatu. Cepxpanenu ca 5 895 cenekMOHHM Marepuanu C OBIrapcKu
npousxoa. [lo nuHuATa Ha MeXIyHapoAHMs Oe3BalyTeH OOMEH ca
uHTpoayuupanu 36 451 oOpasuu. M3rpageHu ca KOJIEKUMH OT 3bPHEHO-
KHUTHH, 3bPHEHO-0000BM, TEXHMYECKH, (DypaxKHHM, 3€JICHUYKOBH,
MeaunuHCK U apomaTHu Kyiatypu. ECPGR ocurypsiBa xoopauHanus Ha
JNEWHOCTUTE M CHTPYIHUYECTBO MEXAYy T'€HOAHKMTE M HOTpPEeOUTENIUTE Ha
reaoonma. Karanorer EURISCO rapanTtupa cBOOOJEH JOCTBI 10
uHpopManus 3a cbxpaHeHuTe eX Situ konekuun B EBpora.

Knwouoeu Ooymu: acpobuopasnoobpasue, ex situ Konekyuu, HAYUOHALEH
pecucmwp, EURISCO.

Abstract

The climate changes are one of the biggest threats to food security worldwide.
In this connection, a number of national and international initiatives are
organized to crops adaptation and mitigate the negative consequences. A
central component of this approach is the use of agricultural biodiversity as a
gene fund for increasing crop sustainability. Information on stored plant
genetic resources guarantees access to the gene fund and enhances its use for
benefit of society. The IPGR database includes passport information about
52,275 accessions, received through introduction, expeditions or breeding
programs in the country. The National Register PHYTO 2000 optimizes the
management of plant genetic resources with a view to their storage,
evaluation, characterization, multiplication and exchange. Passport data
includes taxonomic description, biological status and ecologi-geographical
origin of the accessions. 9,929 local varieties and populations from home
gardens and small farms, as well as wild forms from their natural habitats, are
collected by expeditions. There are registered 5,895 breeding materials
(advanced cultivars and lines) with Bulgarian origin. 36,451 accessions are
introduced by international free germplasm exchange. Collections of cereals,
grain legumes, technical, forage crops, vegetables, medicinal and aromatic
plants are created. The ECPGR provides co-ordination of activities and
collaboration between genebanks and all potential users of plant gene fund.
EURISCO catalogue guarantees the free access to information about stored
ex situ collections in Europe.
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BLBenenune

CBeroBHaTa TEHJACHIMS 3a HaMallsiBaHE Ha arpoOHOpa3HOOOpa3HeTo e
3ariaxa 3a yCTOMYMBOCTTA Ha 3eMeIeJICKOTO MPOU3BOJCTBO, CbOTBETHO U 32
XpaHHWTEIHATAa Bepura. 3aabp004aBaHeTo Ha TnpobiemMa BoOAU 1O
M3KJIIOUUTETHO CEpUO3HU HETaTUBHU MOCJIECTBUS BbPXY YCTONYUBOCTTA Ha
pacTeHusATa KbM OOJIECTH W HENPUATENH, KAaKTO M 3a TAXHATa aJalTHBHA
crocoOHOCT B ycnoBusaTa Ha kiumaTnaau npomenu (Villanueva et al., 2017).
Pactutennure renermunu pecypcu (PI'P) oGxBamat pasHooOpasuero Ha
KYJITypHa U 1uBa (Jiopa, MECTHHU MOIyJIaluu U (POPMHU, CTApH, TPATUITUOHHU
U TOAOOpPEHH COpPTOBE. YCTOMYMBOTO MM CBbXpaHEHHE € 3aJlerHajlo B
rnobanuus wian Ha GAO 3a oma3BaHe Ha TeHO(GOHJA 3a HACTOSIIUTE U
obaemm nmokonenus (FAO, 1992).

PI'P umar chinecTBeHa poiig 3a oOoraTsiBaHE Ha T€HETHYHATa OCHOBA Ha
CEeJIEKLIMSITa BBbB Bpb3Ka C HACTBIBALIUTE IPOMEHU B OKOJIHATA Cpena,
3ariamBally IpoAOBOJICTBeHA CUTYpHOCT Ha Hacenenueto (FAO, 2008).
VupapieHHeTo Ha €X Situ KOJEKIMUTE BKJIIOUBA JICHHOCTH KaTo ChOUpaHe,
IIPOy4YBaHE, OLICHKA, JOKYMEHTAalMs U cbxpaHeHue Ha PI'P, 3a 3ana3Bane Ha
pacTUTETHOTO pa3HOOOpa3ue OT BUJIOBE, LIENECHOOpPAa3HO H3IMOJI3BAHE Ha
TEHETUYHUS UM MOTEHIMANl B CEJIEKIUATA, Bb3CTAaHOBSIBAHE B IPAKTHKATA,
meIHONpaBeH nocthl U o0MeH (Engels and Visser, 2008; CBD, 2011; FAO,
2014).

B ponsara cu Ha Hanmonanen koopaunarop Ha PI'P B bwarapus, MPI'P
NOJIbpIKa CIIEUATN3UPAaH €JIEKTPOHEH PETUCTBpP 32 CEMEHHUTE 00paslH,
3aBe/ieHH BBbB (oHaa Ha Harmumonannata renOanka. VMHpopmannoHHHTE
JEMHOCTU TrapaHTUPAT JOCThIA JO PACTUTEIHUS FeHO(OHA U ChJIEHCTBAT 3a
ycToiunBoTo n3non3Bane Ha PI'P BbB Bpb3Ka ¢ MOCTUTAHETO Ha I100aIHaTa
11e]1 — MIPO/I0BOJICTBEHA CUTYPHOCT, dKUBOT B YUCTA U 3/IpaBOCIIOBHA CpeJia.
LHea Ha wu3ciaenBaHero € aHaJAuM3 Ha oforaTsiBaHeTo Ha ex Situ
kojekuuure PI'P um  npoyuBaHe poasita Ha MeKIYHAPOAHMTE
HH(POPMALMOHHM MPEKH 32 rapaHTHPaHe Ha CBOOOJHHUS NOCTBI [0
pacTuTeHus reHo¢OoH 1.

64



Marepuanau u MeTOIH

Kommtotspaust uentbp Ha UPT'P e cb3nanen npe3 1982 r. Toit € oTroBOpeH
3a JOKYMEHTAIMsATa Ha CEMEHHUTE 00pa3Iy, MOCTHIIBAILIM B TeHOAHKaTa 3a
ChbXpaHEHHUE.

Benuku 00pasnu ca 3aBeqieHu B enekTponHara 6a3a nanau PHYTO’2000 BsB
dbopmat Microsoft Access, cbIiIacHO YTBBPAECH MEXKIYHAPOIEH AECKPUIITOP
(FAO/Bioversity, 2017).

[lacnoptHata  uHOpMalMs  BKIOYBA:  TAaKCOHOMHUYHO  OMNHCAHHE,
OHMOJIOTHYEH CTAaTyC, TOHOP Ha oOpa3era u eKoJoro-reorpadcku mpou3xo.
CBoOoanusT moctwn a0 PI'P e rapanTupan upe3 ydactue Ha oOpasmu OT
Hammonanuara koneknust PI'P B mexayHapoaau 6a3u mannu (Weise et al.,
2017).

OOMeHBT Ha ceMeHa B CTpaHaTa U B Uy)KOMHA ce OCBHILECTBsIBA Ha Oa3ara Ha
MEXIYHapOAHO CTaHJIAPTHO criopazymenue 3a tpanchep na PI'P (Standard
Material Transfer Agreement — SMTA) na ocuoBanuero Ha ITPGRFA
(2009).

Pe3yaraTu u o0cbxaane

H3M€H€HI/ICTO Ha KJIMMaTa BCUYEC € (1)8,KT, a BCpO?ITHOCTTa OT HACTBIIBAHC Ha
ol1e o-MalabHU MPOMEHH U BB3ACHCTBUSI BHPXY arpapHUs CEKTOP Ch3/1aBaT
CIICIIIHA HY)K)Ia OT agariraiusa Ha Ky.]'ITypI/ITe KbM yCJ'IOBI/ISITa Ha OKOJIHATa
cpena. 3a 1a ce mpeooesT MPeIu3BUKATEICTBATA, TIOPOJICHU OT OMOTHYHU
U abUOTHYHM CTpecoBH (HAKTOpHU, pACTEHMSTa ca pa3BWIM pa3IMuHU
KauecTBa, KOWUTO OCUTypsABAT TAXHOTO OLEISIBAHE M  OCUTYypsIBaT
HpI/ICHOCO6${BaHCTO UM KbM OHpG]ICJ'ICHI/I HC6J’IaFOHpI/I$ITHI/I yCJ'IOBI/ISI.
l'enernyHata Bapuanus B MOMyJal[MUTe, MOPOJACHAa OT CHEHUPUIHHUTE
daktopu Ha cpenara, (Gopmupa pacTUTENHOTO pazHooOpasue. B To3um
KOHTEKCT JOCThIIa JO0 TEHETUYHOTO pa3HOOOpa3ue OCUTypsiBa MOIICH
MHCTPYMEHT 3a aJalTUpaHe Ha KYITYpUTE€ KbM KIMMATUYHUTE MPOMEHHU.
EI[I/IH OT HAUUHUTEC 3a CHpaBSIHe C HCTAaTUBHUS e(beKT OT T4AX € U3IMOJIBBAHCTO
Ha PI'P xaTo u3Xxo0/eH MaTepuan B CENEKIMITa Ha HOBU COPTOBE U XUOPHUIH,
KaKTO M KaTo JMPEKTHA pecypcHa 0a3a 3a MPUOPUTETHU MPOU3BOJICTBA B
CTpaHara, MOACUTYPSBAIY XpPAHUTEIIHATA BEPUTA.

Obozamsaeane na ex situ Konekyuume pacmumeHu 2eHemudyHu pecypcu
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Konexkunonupanu ot excneqummu ca 9 929 o6pazum — MECTHU COPTOBE U
HOMYJIAIMH, OT JINYHU IPAJAUHU U JpeOHU 3eMEJENICKU CTONAHCTBA, KAKTO U
JMBH POACTBEHUIIM Ha KYJITYPHHUTE PACTCHHUS OT €CTECTBEHUTE UM XaOUTaTH.
IIpu ekcTpeMHU KIMMAaTH4YHM IPOMEHM — 3aTOIUISHE, 3acyllaBaHe W Jp.,
HEONarompusATHA YCIOBUS 3a pPacTeka M pa3BUTHETO HA pPACTECHUSATA,
MECTHUTE COPTOBE NPOSBABAT INIACTUYHOCT U BUCOKA BAPHAOMIIHOCT, KOETO
T'H NpaBH Hail-e(heCTHUBHHUAT U3XOICH MaTepHall B CEJCeKIHsITa. MecTHHUTE
o0pa3uy ce U3MoJI3BaT 3a IPEHACSIHE Ha LIEHHH IPU3HAIH KaTO TOJIEPAaHTHOCT
Ha a0MOTHYEH M OMOTHYEH CTpec, BUCOKAa OMOJIOTMYHA CTOWHOCT M JIp.
Bb3HUKHaNUAT BCleACTBUE HA HECH3HATEIEH OTOOP B MOMYJIALUA U OTIIMYHO
npucnoco0eH KbM (hakTopuTe Ha cpejaTa MECTHUS FeHO(OH] € HaJlexkIHa
pecypcHa 0a3a 3a OTIJICKASIHE B YCIOBHUSATA Ha OrpaHUYeHa ynorpedaTta Ha
TOPOBE M PACTUTEIHO-3AIIUTHU IMPETapaTd ¢ HABIM3aHETO W YBEIWYaBaHE
ob0xBaTra Ha OMOJIOTMYHOTO 3emenenue. OnucaHaTa B PerucTbpa €KOJIOro-
reorpadcka XapaKTepUCTHKa Ha ChOpaHHTE 0Opa3iy JaBa BB3MOXKHOCT 3a
BB3BPBIIAHETO HA TPAJULMOHHUTE CTApU COPTOBE B PAHOHUTE HA IPOU3XOJL
Yype3 pa3MHOKaBaHE Ha CbXPaHEHHUTE B TeHOAHKAaTa CEMEHHH PECYPCH.
OcobenoctuTe Ha kIuMmara B beiarapus ce omiMyaBaT OT XapaKTepHUTE 3a
TUIIMYHO KOHTHMHEHTAJIHHUTE Ibp)KaBU B EBpoma ycioBus KaTto TyK ce
Ha0JII01aBaT YeCTU U HEIpeICKa3yeMu MPUPOIHU aHOMalnu. B oTroBop Ha
KIIMMAaTHYHATE TPOMEHH MOI00PUTEITHUTE MIPOTPAaMH y HAac Ca HACOYEHU KbM
Cb3/1aBaHETO Ha COPTOBE M XHUOPHIM, aJaNTUPaHU KbM CHEUU(PUUYHUTE
arpoeKOJIOTUYHHU YCIIOBUS B CTpaHata. B 0a3zata maHHM ca perHCTpHpaHHu S
895 cenexkunoHHHM MaTepuanu. J(oCTBOBT A0 TAX € PErylIupaH, ChIIACHO
MIPUHITUIIATE 32 3aa3BaHe MpaBaTa Ha MHTEJIEKTyalHa COOCTBEHOCT.

B®B Qonaa Ha renbankara ca 3aBefeHu 36 451 reHoTuna, HHTPOAYLHUPAHU
10 CHCTEMaTa 3a MeXAyHapo ieH 6e3BairyTeH oOMeH. OCHOBHM MapTHHOPHU Ha
WPI'P ca yrBbpAeHU H3CIIE€NOBATEICKU LIEHTpoBe B obsactta Ha PI'P kato
GRIN (CALL), ICARDA (Cupus), VIR (Pycust), NordGen (ILBerus), IPK
(I'epmanus), INRA (®dpannus), John Innes Center (BenuxoOputanus).
W3nucanara nmo 3asBKU 3apoJHIlIHA TUIa3Ma ¢ 9YX/1 POU3X0/]] C€ IpOyUBa B
YCIIOBHSITa HAa CTpaHaTa M C€ M3IOJI3Ba KaTO JIOHOP Ha IICHHU CTOIAHCKU
Ka4yecTBa B CEJICKIIMOHHUTE MIPOTPAMHU.
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B pesynrar Ha oOoraTsBaHETO ca Ch3AAJEHU Ca ex Sifu KOJEKUUU C LIEHHU
oOpa3i OT 3bPHEHO-XUTHHU, 3BPHEHO-0000BU, TEXHUUYECKH, (YpakHH,
3eJICHIYKOBH, MEIUIIUHCKU U aQpOMATHH KYJITYpPH.

JloKymenmayus u ungpopmayua na pacmumeanu 2eHemMUYHU pecypcu
OCHOBHHTE XapaKTEPUCTUKU HA ETICKTPOHHUS PETUCTH) 3a JOKYMEHTAIIHS Ha
pacTuTeNHUTEe TreHeTuyHu pecypcu B bwarapus PHYTO’2000 ca
npeAcTaBeHu B Tadauuna 1.

ChTpyIHHMUECTBOTO M OOMeHa Ha MH(OpMAIUS MEXIY H3CIeN0oBaTeId Ha
PI'P u cenexunonepu urpae KIx4oBa poJis 3a ONTUMU3UPAHE AEUHOCTUTE T10
YCTOMYMBOTO W3MOJI3BaHE HAa pacTUTENHUs reHodoHs. Upe3 BHeIpsiBaHE B
IIPAKTHKAaTa Ha HOBUTE COPTOBE W XUOPHIM, PE3yJTaT OT LieJeHacouyeHara
oI00puTENHAa JAEWHOCT B CEJIEKIUMOHHUTE INPOrpamMH, KakTO U Upe3
BB3CTAHOBSIBAHETO HAa TPAJUIMOHHUTE CTapU COPTOBE B 3EMENCICKUTE
CTOIIAHCTBA, NOJI3UTE OT chbXxpaHeHuTe PI'P B renbankarta pocturar no
KpaiHUs CH TOTPeOUTEN — 3eMEACIICKUS POU3BOAUTEN.

Tadauna 1. OCHOBHH XapaKTepPUCTHKHU HA €JeKTPOHHUS PEerucTnp 3a
AOKYMEHTAIUSl HA PACTUTEJHUTE TeHETHYHH pecypcu B bbiarapus

ok Hauwuonanen peructsp PHYTO’2000

pecypc

Hayuna npocpama Onazane u ynpasinenue Ha PI'P B boarapus
(MPTP-CCA)

Dopmam Ha baza nanau PHYTO’2000 BbB popmar

ungopmayusma Microsoft ACCESS

Onucanue na JlokyMeHTanus Ha 00pa3umTe, pETUCTPUPAHU B

CLOBPIHCAHUETO Hauunonannara konekuus PI'P

Cmpykmypa nHa Mexnaynaponen neckpuntop Ha FAO/Bioversity

bazama oanHu

Tun na oannume ITaciopTHN

E3ux na oannume bbirapcku, Aurnuiicku, JIaTuHCKI
(TaKCOHOMHWYHHM OTIMCAHUS)

67



Axmyanuzupane Ha
OaHHUme

Ilepuonnuno

Ilepuoo na cvoupane
Ha ungopmayusma

Ot 1982 1. 10 MOMEHTA

OcHnosanue 3a
cvoupane Ha
ungopmayusma

Hanmonanua crparerus 3a ona3BaHe Ha
Oropa3zHO0Opa3ueTo

KonBeH1us 3a OMOJIOTHYHOTO pa3HOOOpasue
Mexnynapoaen aorosop 3a PI'P 3a npexpana u
3eMeJIeNne

Hayun na cvoupane u
akmyaausupaue Ha
ungopmayusma

OOorarsBaHe Ha 0a3aTa JaHHU ¢ HHpOpMAIIHS 3a
MECTHH 00pa3Iy, MOCTHIBAIIH OT CKCIICUIIHN;
Perucrpupane Ha CEIEKIIMOHHU MaTepHAIHA OT
WHCTUTYTHUTE B cTpanara; UHTpoaynupanu
00pasiy OT Yy /11 FeHOAHKH, MHCTUTYTH HIIN
0O0TaHMYECKH IPAJUHU 110 CUCTEMATa 3a
MeXIyHapoaeH 6e3BanyreH oOMeH Ha PI'P

IIpeonasnauenue na
ungopmayusma

VYupasnenue Ha €X Situ konekuuute PT'P,
chXpaHeHu B ren6ankara kbM MPI'P Canoso;
Bceuuku ceneKimoHHU MHCTUTYTH B bbirapus;
Mexnynaponnu opranuzanuu — FAO,
Bioversity International/ ECPGR; Tpauncdep
KBbM CIEMAIN3UPAHU MEKYHAPOIHU
nHpopmannonuu Mpexxu — EURISCO, AEGIS u
ap.; 'enbanku, MHCTUTYTH, O0TaHUYECKU
rpaguHy U Apyru neHTpose no PI'P B uyxOuHa;
Bcuuku 3annTepecoBanu notpedburenu Ha PI'P

Pasnpocmpanenue u

EURISCO http://eurisco.ecpgr.org

oocmvn 00 AEGIS http://aegis.cgiar.org
uHgopmayusma
O6men na PI'P HPI'P e mapTHHOp B CBETOBHATa Mpexka 3a

cBoOojieH oomeH Ha PI'P; Ot ¢onna Ha
reHOaHKaTa ce MPeIOCTaBsAT CeMEeHa 110 3aBKU Ha
U3CJIC/IOBATEIICKU TPOTPaMHU Y HAC M UyKOHMHA;
OOMEHBT ce OChIIECTBsIBA Ype3 MOANUCBAaHE Ha
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MEX1YHapOJAHO CTaHJIapTHO CIIOpa3yMEHHUE 32

tpancdep Ha PI'P (SMTA)
Ilompebumenu na CernekiuoHepu, U3ciieJ0BaTeNH,
PI'P OMOTIPOU3BOIUTEITH, 3EME/ICIICKH CTOTIaHH,

€KO0JIO3H, OOTAHUIIH U JP.

Hayunu mpestcu u mexcoynapoonu é6azu 0annu

EBponeiickara nporpama no PI'P (ECPGR) nanara yeqHakseHa cTpykrypa 3a
u3rpaxaade Ha OasuTe NaHHM BBB BPB3KA C Y4acCTHETO Ha o0paszlu OT
HaIlMOHAJIHUTE KOJIEKLIMU B MEXyHapOJAHU KaTaJIO3H.

I'enbankara kM MPI'P e oTroBopeH meHThp 3a crpaHara B EBpomerickus
enektporen karaior 3a PI'P (EURISCO). bearapckara konekuus (BGR
National Inventory) e ceama o o6xBat Ha cbxpanenu PI'P B EBpormia u 3aema
nsn ot 3,5 %, cinen BenukoOpuranus, Pycus, I'epmanus, Ykpaiina, Mcnanus
u [Tomma. ITo oTHOIIEHNE HA TAKCOHOMUYHUS CH ChCTaB MPUHAIIICKAIIA KbM
532 pona u 1 927 pactutennu Buga. Ha ¢mur. 1 ca npencrsaBeHn Kynrypure
¢ Haii-rossiM Opoit oOpasuu B ObirapcekaTa koneknus B EURISCO.

@ur. 1. Kyarypu ¢ Haii-roJsiM 0poii 00pa3um B 0b/Irapckara KoJaeKuus
PI'P B EURISCO

14000
12000
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Ilonnucan e 1OroBop 3a CHTPYAHMYECTBO B EBpomelickaTa MHTErpUpaHa
cucrema Ha renbankute (AEGIS) 3a nyonukyBane Ha nnpopmarms 3a PI'P ¢
obarapcku npousxoi. bazara nanau AEGIS ocurypsiBa ynecHeHn cBo6oieH
JOCTBII HA BCUUYKU NIOTpeduTenu 10 cbxpanenute mectHu PI'P B EBpona.

3akiioueHune

IIpe3 mepuoma 1982-2019 1. pactutenHusAT reHOPOHA, CHXpPaHEH B
renbankara xkbM HWPI'P CamoBo, e oOoraten ¢ 52 275 o6pa3uy,
XapakTepu3upalyd ce ¢ pa3HooOpa3eH eKoJIoro-reorpadcku MpPOU3XOf,
0OOTaHUYECKH CHCTaB M OMOJIOTUYCH CTaTYC.

Enexrponnust peructsp PHYTO’2000 ontumusupa ynpasiaenuero Ha PI'P
C OrJie]] IEJCHACOUYCHOTO WM ChbXpaHEHHue, MpOoy4yBaHEe, pa3MHOXKaBaHE,
0oOMEH M M3MOJI3BaHE.

CrpuiectByBanioro esponeiicko cbrpyaauuectBo B ECPGR nonoOpsBa
KOOpIUHAIIMS MEXAy TIeHOAHKUTe U TMOTPEeOMTEeNUTE Ha PACTUTEITHUS
reHo(oH 1.

EBpomneiickusar enekrponen karanor EURISCO ocurypsiBa cBoOonaeH
nHGOPMAIIMOHEH JOCTBII 10 ChXpaHeHUTE eX Situ kosekiuu B EBpora.
NunnmaruBata AEGIS nmocTaBst aklieHT BbpXY omna3BaHeTo Ha MmecTHUTEe PI'P
KaTo HeuszdepriaéM H3TOYHUK Ha TOJIE3HM KadecTBa 3a MOoJ00psBaHEe Ha
KYJATYpHUTE PAaCTEHUS B YCIOBUATA HA IPOMEHSIIATa CE OKOJIHA Cpelia.

baaropapuocTu

Nzcnenanero e uspbpumieHo no npoekt HHII-XPAHW “3apaBocnoBuu
XpaHM 3a CUIHa OMOMKOHOMHUKA M KauecTBO Ha >kMBOT”, Paboren maker 1.3
OcurypsiBaHe Ha pacTUTEIHA pecypcHa 0a3a Ha MPUOPUTETHUTE 3a CTpaHaTa
XPaHUTEIHU CUCTEMH.
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HOB HKOHOMUWYEH COPT OBUKHOBEHA 3UMHA IMIIEHULA
“HAJIUTA”
NEW ECONOMIC COMMON WINTER WHEAT VARIETY
"NADITA"

3aaTuHa Yp
UPIP ,,K. Manxos*, Cadoso, bwnecapus, e-mail: zlatinapg@abv.bg
Zlatina Uhr
IPGR ,, K. Malkov “, Sadovo, Bulgaria, e-mail: zlatinapg@abv.bg

Pe3ome

[IpencraBar ce naHHM 3a Hal-HOBHSI COPT OOMKHOBEHA 3MMHA MIICHHIIA
,Hamuta®, ce3nagen B UPI'P, CamoBo. CopThT e mpusnar npe3 2016 3a
opuruHaieH oT ExcneprHata komucus no 3ppHeHO—KUTHH KbM MACAC.
Oo6ukHoBeHaTa 3uMHa nmieHna Hagura uma nexama poserka. CpeaHo pax
COpT, U3KJjacsBa 2- 3 n1Hu no-paHo ot copT CanoBo 1. BereraunoHHUAT My
IepHo/ 3a TOAMHUTE HA U3NUTBAHE € cpeHo € 214 nHu, karo Bapupa ot 209
— 233 B 3aBHCHMOCT OT METEOpPOJIOTHUHUTE ycloBusi. dopmupa IrbCTU U
u3paBHeHU 1moceBd. Ha kBajgpareH MeThp ce pasBuBar okojo 750
KJIACOHOCHU cTh07a. BucounHaTa Ha cTH07I0TO € 0K0JI0 98 cm T.€ MO-HUCKO
0T Te3u Ha poautenckute popmu. CTHOI0TO € U3NPaBEHO BEPTUKAIHO T.€
yCTOMYMB HAa TMOJsIraHe. Y CTOMYMB Ha yPOHBAHE - MJIEBEBUTE MY ca CPEIHO
pPa3TBOPEHU — HapaBHO Ha CTaHJapTa. XapaKTepusupa ce ¢ He MHOIO €1po
3bpHO — abcoroTHA Maca okojo 34-37g. B cpaBHeHHE ChC CTaHAAPTHUTE 3a
rpyna B — e ¢ mo-eapo 3spHO OT copT AHamypHa u no-apedbno ot Camgosol.
XekTonuTpoBara My mMaca € paBHa 10 ta3u Ha CagoBo 1 — 78-79 kg/hl u mo-
BHCOKa OT Ta3u Ha AHanypHa. B CeBepHa brirapus ca nmoiydeHu 100UBH OT
995 u 1062 kg/da paBHM M JOKa3aHO MO-BHCOKH OT COpPT AHalypHa.
HkoHnomuueH copT — Haii- BUCOKH JOOMBU Ce€ MPU HUBO Ha TopeHe N 6 uiu
18 kg/da pusuuecku Top.

Knrwouosu oymu: nuwenuya, uKOHoOMu4eH copm, 8UCOK 006uUs
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Abstract

The study presents data on the newest common winter wheat variety "Nadita”.
The variety was recognized in 2016 as original by the Cereal Expert
Committee of Agency Plant Variety testing. Winter common wheat Nadita
has a lying down rosette. Average early variety, heads 2- 3 days earlier than
Sadovo 1. Its vegetation period is on average 214 days, varying from 209 -
233 depending on weather conditions. Forms dense and even crops. About
750 spikes stems develop per square meter. The height of the stem is about
98 cm, ie lower than that of the parent forms.

The stem is erect vertically, ie, resistant to lodging. Resistant to shattering -
its weeds are moderately dissolved - equal to standard. It is characterized by
not very big grain — 1000 grain weight is 34-37g. Its test weight is equal to
Sadovo's 1 - 78-79 kg / hl and higher than that of Anapurna. In Northern
Bulgaria were obtained yields of 995 and 1062 kg / da equal and proved
higher than the Anapurna variety. Economy variety - highest yields at
fertilizer level N 6 or 18 kg / da physical fertilizer.

Key words: wheat, economical variety, high yield

BbBenenne

[lmeHunara € OCHOBHA 3BPHEHO - JKUTHA KYJITypa, C KOSITO € CBBP3aHO
M3XPaHBAHETO HA 4YOBEUeCTBOTO. CBETOBHOTO MPOM3BOJICTBO BB3JIM3a Ha
okosio 650 MHJI. TOHA TOJMIIHO, Kato 75% ce KOHcyMupa JUpekTHO, 15%
KOCBEHO 32 XpaHa Ha )KUBOTHUTE, a octananute 10% ce n3no3Bart 3a ceMeHa
u uaayctpuanau uenu (Carter, 2001).

ITo nporuo3u Ha ®AO HUBOTO HAa MPOJYKIUATA 32 Ta3U TOAMHA 1Ie Oble ¢
4,0% naxg HUBOTO, mocturHato mpe3 2018 r., HO Bce olle HE OOCTUTa
PEKOPAHO BHUCOKUTE CTOMHOCTH, peructpupann mnpe3 2017 roguna.
http://www.fao.org/news/story/en/item/1184265/icode/

ITo onepaTBHY JaHHU OT 0OJACTHUTE CITY>KOHU ,,3emenenue’, 00paboTeHH OT
M3XT', 3aceTuTte MJIOMIM C MIIEHUIA Npe3 eceHTa Ha 2018 ca He3HAYUTETHO
HaJ HUBOTO oTnpenu enHa roauHa (¢ 0,2%) - (OnepaTwBeH aHaAIU3 3a
OCHOBHH 3€MEJICJICKH KyITYpH MHUHUCTEPCTBO HA 3€MEIEINETO, XPAaHUTE U
ropute - bronetun Ne 48/2018 na M3XT
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Enna oT OCHOBHUTE 3a7]a4i B CENIEKIIUATA HA MIICHHUIIATA € TOI00psBaHe Ha
KauecTBOTO Ha 3bPHOTO, KaKTO IO OTHOIIEHHWE Ha XpaHUTEIHATa MY
II'BJIHOIICHHOCT, 3aBHCENIa OT ChIBPKAHUETO HAa OENTHK, Taka M IO
OTHOIIIEHWE Ha TEXHOJOTHYHUTE My ocobeHoctu (bosimkuesa,1991). [Topaau
HEraTWBHATA KOpEJIaTHBHA 3aBUCUMOCT MEX]y MPOIYKTUBHOCT U KA4€CTBO
(Boyadjieva, 1994) ceneknuonHata paboTa IO Ch3JaBaHETO Ha CHIIHU
MIIICHAIINA C€ 3aTPYIHSABA. 3aTPyJHEHUS Ch3/1aBa U MOJIMTEHHUS XapaKkTep Ha
yHacle[siBaHE Ha MPHU3HAIUTE, KOUTO OMNPEICNAT TEXHOJIOTMYHUTE U
OMOXVMHYHU Ka4eCTBA HAa 3bPHOTO, KAKTO U (paKTa, 9e T€ TBHPJEC CHIHO CE
BIIUSAT OT ekojornuHute ycioBus (bosmkuesa, 1987). JIoOMBBT Ha 3bPHO €
MOKa3aTeJ, YMSITO TOAUIITHA CTOMHOCT CE ONPEACIIs OT B3aUMOCHCTBHETO HA
reHOTHIIA C ycaoBuATa Ha cpeaara (Tsenov et al., 2006, ITnamenos, Crienos,
2008) . pyro mpeaM3BHKATEICTBO € IMOBHIIABAHETO Ha TeMIleparypara.
[Timenunata e yyBCTBUTENHA KbM MTOBUIIIABAHE HA TEMIIEpaTypara, KOeTo ce
OTpa3siBa Ha CKBhCSABAHE Ha IEpPHOJa HA HAJIMBAHE HA 3PHOTO M B KpaiHa
CMeTKa Ha penyuupane Ha qoouBa ot 3ppHO (Hodson and White, 2009 )

BBB BcHUky BOJICIIH CEIEKITMOHHU MIPOTPAMU ce padOTH BBPXY IOBHUIIIABAHE
KauyeCTBOTO HA MIIEHUYHOTO 3bPHO. TOBa CEIEKIIMOHHO HAMPaBJICHHUE € Hai-
YCIEIIHO B CTPAHH CHhC CHUIIHO DPA3BUTO 3BPHEHO IMPOHM3BOJCTBO, KBJIETO
dbepmepuTe moxydyaBaT NPEMHUH MPU OTIVICKTAHETO HA CUITHH MIICHUIIH.
Upe3 HACTOAMIOTO H3CIEABAHE C€ TMpaBH OHOJOTMYHA, CTOMAHCKa U
TEXHOJIOTUYHA XapaKTEePUCTHUKA HAa HOBUS COPT OOMKHOBEHA 3UMHA MIIICHHIIA
Hamwnra.

MaTepuaiau U MeTOJ

B nepuoga 2014 -2018 e u3BbpuIEHO NpOyuyBaHE Ha OHOJIOTMYHHUTE U
CTONAHCKH MOKa3aTeNH MpH MOJICKH ycloBUs. KOHKypCHUTE COPTOBU OIUTH
ca 3aJI0’)KeHU B 4 MOBTOPEHHUS MPU OTYETHA ILJIOLI Ha BCsiKa napiienka ot 10
kB.M. [Ipunarana e crangapTHa TEXHOJIOTHS 32 OTIJISKJaHE Ha CEJIEKIIMOHHU
MaTepuaiy, Karo 3a IMpellecTBEHHK € H3IMoJI3BaHa 0000Ba KyiTypa.
CeutOata e m3BbpmBaHa ¢ 600 k.c / KB.M B HOpPMaJHHSA 3a pailoHa
aTpOTEXHUYECKH CpoK. OTUUTAHU ca MOKa3aTeNIMTe: BEreTallMOHEH MEPUO/I,
JaTa Ha M3KJIacsBaHE W y3psiBaHE M BUCOYMHA Ha pacTeHHero (cm), Opoit
KJIACOHOCHU CThONa, Op JloOMBBT 3BpHO € TNpepaBHEH KbM JeKap U €
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cpaBHsBaH cbc craHgapra CamoBo 1. Macata nHa 1000 3BpHA (g),
xexkronutpoBara wmaca (kg/hl) ca ompemensam oT cpemHa mpooda.
CrynoycroifunBocTTa € ycTaHOBeHa B jabopaTopusita 1o (PU3UOJOTHS Ha
pacTeHusTa, KaTo ca 3aMpbh3sBaHH JUPEKTHO B XJIAJIWIHU KaMepH BbB (aza
OparteHe rmpe3 MecenuTe ssHyapu 1 peBpyapu. PUTONATONIOTHYHATA OLIEHKATa
Ha MaTepHAIUTEe KbM NPUYMHUTENS HAa XKXBITA PHXKIA € WU3BBPIICHA TPU
MIOJICKH YCIIOBHSI HA €CTECTBEH MH(EKIM03eH (PoH, a KbM OpalHecTaTta MaHa
Ha U3KYCTBEH MH(DEKITN03eH (HOoH.

Pe3yaraTu u o0cbhxaane

Copt oOukHOBeHa 3uMHa miieHunia Hagura e cb3maleH mo MeToja Ha
MexaycopToBata xuOpuausanus. Kato poautenu ca W3MON3BaHU COPT
Mowmumn u nuaust M 153, Kpbcrockara e uzBbpiieHa npe3 1997 roguna.
Crnen ot6op Ha kacose B F2 ipe3 1999 nunwusITa ce pa3MHOXkKaBa U Ce U3MUTBA
MOCJICIOBATETHO B KOHTPOJIHO H3MHTBAaHE IPEIBAPUTEIHO COPTOBO
U3MHUTBAHE U KOHKYPCHO COPTOM3IUTBAHE /IO Cera.

Coptr Hamura e Oenokiaca minmeHWIla C HajJu4he Ha ocwiecta Opaza.
[IputexkaBa chCc CpeHO €ABP KIac U ThMHO YepBEHO 3bpHO. OOMKHOBEHATA
3uMHa rennia Haaura nma nexama pozerka. CpeHo paH copT, U3KJIacsiBa
2- 3 nHu mo-paHo oT copT CamoBo 1. BereranuoHHHUAT My mepuon 3a
TOJIMHUTE HA U3MHUTBaHE € cpeaHo € 214 mauu, kato Bapupa ot 209 — 233 B
3aBHUCHMOCT OT METEOpPOJIOTMYHUTE ycloBus. DopMupa rbCTH U U3PABHEHU
noceBu. Ha kBajpareH MeThp ce pa3BuBaT okojo 750 KJ1acOHOCHU cThOIA.
Bucounnara Ha cTB0J0TO € OKOJIO 98 cm T.6 MO-HUCKO OT Te3W Ha
ponutenckute Gpopmu. CTbOIOTO € N3MPAaBEHO BEPTUKAIHO T.€ YCTOMUNB Ha
noJiAiraHe. Y CTOMYUB HA YPOHBAHE - IJIEBEBUTE MY Ca CPEIHO Pa3TBOPEHU —
HapaBHO Ha CTaHJapTa. XapakTepu3upa ce C HE MHOTO €IpO 3bPHO —
abcomoTHa Maca okoJo 34-37g. B cpaBHeHMe ChC cTaHAapTUTE 3a rpyna B —
€ ¢ Mo-eipo 3BPHO OT copT AHamypHa W mo-apedbno ot Camoso 1.
XekTonuTpoBaTa My Maca € paBHa 70 Tta3u Ha CamoBo 1 — 78-79 kg/hl u mo-
BHCOKa OT Ta3u Ha AHaIypHa.

Tonepanten e Ha kadsiBa pbXkaa W OpallHecTa MaHa MO TIICHHUIIATA U
yCTOMYMB Ha 4YepHa M XKbITa pbkaa. [IlpuTexkaBa MHOro a00pa
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CTYJIOyCTOMYUBOCT U CyXOyCTOMYHMBOCT. 1I0 TexHonornmyHu kadecrsa Ha
3bPHOTO MOKPUBA U3MCKBAHUTA 3a rpyna B.

CopThT € NMoCTHKEHUE Ha NPOAYKTHBHOCT. CpeaHO 3a 4ETUPHUTOAMILIHUS
nepuoa Ha copronsnuTBane B KCO oT Hero e nosiydeH 100uB 36pHO OT 7,37
t/ha mnmn 10.8% mo-Bucok ot To3u Ha copt Camoso 1. Ilpe3 2017 roguna B
CeBepna bwarapus ca momydenu npoo6uBu ot 995 m 1062 kg/da paBHu u
JI0Ka3aHO I0-BUCOKH OT cOpT AHanypHa. VMIKOHOMUYEH cOpT — Hali- BUCOKH
no0uBM ce nmpu HUBO Ha TopeHe N 6 wim 18 kg/da duznuecku Top.

3akiiroueHue

Haii-Ba)xHOTO MHOBAaTHBHO NIPEAMMCTBO Ha copT Haaura e cpueraHuero Ha
rojemMusi MOTEHIMal 3a JoOMB W e(EeKTUBHO H3IIOJI3BaHE Ha a3oTa 3a
dbopmupaHe Ha eqMHHMIA OPOAYKIUSA. ToBa chyeTaHue ImE AOBEAC [0
CHIDKaBaHE Ha ce0eCTOMHOCTTa U MO-I00pHM MKOHOMHUYECKH PEe3yNTaTH 3a
depmepute. Toli € ¢ MHOTO JO0Opa MPOAYKTUBHA OPATUMOCT, CPEITHOSABD U
MHOT0 J00pe 03bpHEH Kjac. 3bpHO He € MHoro eapo. IlpurexkaBa mobpu
xJie00neKapHy KavyecTBa.
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INPOMEHAIIUTE CE KIIMMATUYHMU YCJIOBUA U
IHOBUIIEHATA KOHCYMALIUS HA BYTUJIMPAHU BOIU.
BUJAOBE BYTUJINPAHU BO/JU, USUCKBAHMUAA,
BE3OITACHOCT 3A KOHCYMATOPUTE
THE CHANGING CLIMATE CONDITIONS AND THE INCREASED
CONSUMPTION OF BOTTLED WATER. BOTTLED WATER
TYPES, REQUIREMENTS, SAFETY FOR CONSUMERS

Becenaa I'eopruesa
Hayuonanen yenmuvp no odwecmeeno 30pase u aHaniusu
Cogpus, bvneapus
v.georgieva@ncpha.government.bg

Pesrome:

B ycrnoBus Ha Bce mo-Topely JieTa M MEPUOJIU C PSA3KO IMOKAayBaHE Ha
TeMIepaTypuTe, MMEHETO Ha BoJa € Hal-1o0pHs HauuH 3a XUApaTUpaHe Ha
OpraHuMsMa U 3a INpeAnasBaHe OT MPETOoIUIsHe. B HalMoHaneH U CBETOBEH
Mamad TEeHAEHIUATa Ha MOBMILIEHAa KOHCyMalus Ha OyTWJIMpaHM BOJU Ce
3ama3Ba. ToBa Hajara Te3W NPOAYKTHM Ja OTTOBapsT Ha ONPENEIICHU
XUTUEHHN H3HCKBaHHA, 3aJICTHAJIM B HaAIlMOHAJIHU H eBponeﬁCKH
HOPMAaTUMBHU JOKYMEHTH, KaTO IO TO3M HA4YMH C€ TapaHTHpa TAXHOTO
KayecTBO M Oe3omacHocT. B OyTunupanuTe MUHEpaaHU U U3BOPHHU BOIU
Morar Jia IpuchcTBaT OakTepuu (coOCTBEHA, aBTOXTOHHA (piopa), HO Te ca B
HUCKHU KOHIIEHTPAIIMH U OOMKHOBEHO ca OE3BpEIHHU 33 YOBEKA.

B mporeca Ha GyTunupaHne BbB BojIaTa € B3MOXKHO J1a ObJaT BHECEHH KaTo
BTOPUYHO 3aMbpPCSIBAaHE JIPYrd MHUKPOPraHU3MH. B HAKOJIKO NpoydyBaHUS,
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MEKIy KOUTO U B OBJIrapcko ce ycTaHoBsiBa, ue Pseudomonas aeruginosa e
Hal-4eCTO cpenlaHus OaKTepHalieH 3aMbpPCUTE Ha OYTUIMPaHUTE
muHepaiinu Boau. OTkpuBaHeTo Ha P. aeruginosa B OyTuiupaHa Boja He
npeacTraBjsiBa pyUCK 3a IIO-rojisiMa 4aCT OT HACCJICHUCETO, TBUA KaTo PAOAKO
NpUYMHSABA 3a00JIIBaHE NP 3JIpaBH HHIMBUAM, HO € OIAceH 3a Xopa C
KOMIIpOMETHpPAaHa KMYHHa CUCTEMA — HOBOPOJACHH, MAJIKH €A, Bb3PACTHU
X0pa W MAUCHTU C TPAHCIUIAHTUPAHU OpPraHu. ToBa nHanara CTPUKTCH
KOHTPOJ KaKTO OT CTpaHa Ha IIPOU3BOJUTEINTC, TAKa 1 OT KOHTPOJIHUPAIIHUTE
OpraHu.

Knrwouosu oymu: oOymunupanu 600u, U3UCKEAHUS, KOHMAMUHUPAHe

Key wards: bottled water, requirements, contamination

BbBenenne

B YCJI0BUA Ha BCE IO-TOpCHIMU JI€Ta W HEpUOJU C PsA3KO ITOKAYBAHC Ha
TEeMIIepaTypuTe, MUEHETO Ha BOJA € Ha-100pUs HaYUH 32 XUJpaTHpaHe Ha
opraHu3ma M 3a MnpcAra3BaHc OT IPCTOINIAHEC. B HaIlMOHAJICH U CBCTOBCH
Mama6 TCHACHLMUATA HA IIOBHUIICHA KOHCyMalMd Ha 6yTI/IJII/IpaHI/I BOJU CE€
3amasBa. B HHAYCTpUATA HA 0€e3aIKOXOJIHUTE HAaIIUTKH, 6yTI/IJ'II/IpaHI/ITe BOAU
ca MPOAYKTHT C HaW-OBP30 HapacTBam] TeMN Ha KOHcymupaHe. ToBa ce
MNOTBBPXKAaBa U OT I/IH(I)OpMaI_[I/DITa, H3HeceHa Ha calita Ha European
Federation of Bottled Waters — EFBW [5].

Non Alcoholic Beverages, EU 2017
Juice & Nectars 7%

Dilutables 6%

Soft Drinks 38%
Packaged Water
48%
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Ilerre Hail-rogemu norpedutenu Ha OyTwinpana Boja 3a 2017r. ca Uranus,
I'epmanus, benrus, Yarapus u Menanus. KM MOMEHTa Ha IOATOTBKATA HA
TO3HU MaTtepua, AaHHu 3a 2018r. Bce olle He ca MyOJIMKyBaHH.
KadecTBoTO Ha OYTHIMpAaHUTE BOJIU € OT M3KIIOUUTEITHO TOJISIMO 3HAYCHHE,
TBH KaTO T€ CE KOHCYMHUpAaT OT BCUYKU Bb3PACTOBH I'PYNH, B TOBA YUCIO
HOBOPOJIEHH, MAJIKM J€ela U IMO-Bb3PACTHU XOpa, NMpU KOUTO OU MOIJIO
MMYHHAaTa cucTeMa Jia € KoMimnpomerupana. ChIIo Taka € 0COOEHO BaXHO,
BOJIaTa KOSITO KOHCYMHUpAT Jla € MUKPOOHOJIOTHYHO Oe30macHa, 3a Xopara ¢
TPaHCIUIAHTUPAHU OPraHH, KOUTO MPUEMAT UMYHOCYIIPECOPU U UMYHUTETHT
UM e noarrcHat. ToBa Hanara Te3u NPOAYKTH Jja OTTOBApPAT HA ONPEEIICHU
XUTUEHHU W3UCKBAHMS, 3aJ€THAIM B HALMOHAIHM U  E€BPOIEHCKU
HOPMAaTUBHU JOKYMEHTH, KaTO MO TO3M HA4YMH C€ TapaHTHpa TAXHOTO
Ka4yecTBO U OE3011aCHOCT.
KadecTBOTO Ha OYTHIIMPAHUTE BOAM € PErJIaMEHTUPAHO OT:
Eeponeiickomo 3akonooamencmeo:
» 3a HaTypaJHUTE MUHEPATHHU U U3BOPHHU BOAM:
» JupextuBa 2009/54/EO nHa EBpormeiickus mapiaMeHT W Ha
CoBera or 18 ronm 2009 r. OTHOCHO ekcIUloaTalUATa U
IIpeIJIaraHeTo Ha Ia3apa Ha HaTypajlHu MUHEPAIHU BOIU
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» JupextuBa 2003/40/EO na xomucusta or 16 maii 2003
roJMHa 3a YCTAaHOBSIBAHE Ha CIHUCHKA, TpPAHUIUTE Ha
KOHIIEHTPAllUs W W3UCKBAHUATA KBbM CTHKCTHPAHETO 32
CbCTABKUTE HA HATypAJIHUTE MUHEPAIHU BOJIU U YCIOBUSTA 32
yrmotpeba Ha oboraTeH ¢ 030H BB3IyX 3a oOpaboTkara Ha
HaTypaJIHU MUHEpPaIHU BOAM M HAa M3BOPHU BOJAU 3a APYTU
OyTWJIMpaHU BOJIU

» JlupextuBa Ha CbBera 98/83/EEC OTHOCHO KauyecTBOTO Ha
BOJAMTE, IPEIHA3HAYCHH 32 KOHCYMAIIHsI OT YOBEKa

bvncapckomo 3akonooamencmaeo :

» Hapenba 3a n3nuCKBaHUATA KbM OYTHIIMPAHUTE HATYPaTHH
MUHEpaJHU, U3BOPHU U Tpame3Hu BOJHU, MpeTHA3HAYCHH 3a
nuteiinu uenu .O6H./IB. 6p.68 ot 3asryct 2004r., u3m. 6p.66
oT 25 ronu 2008r.

» Hapen6a Ne9 ot 16.03.2001r 3a kadecTBOTO Ha BOJATa,
MpeAHa3HaueHa 3a MUTeHHO-0MTOBM 1ienu (u3m. 1B, Op. 6 ot
16.1.2018 r.)

Tounute onpeneneHus 3a MUHEpIIaHU, U3BOPHU U TPaIie3HH BOIH ca JaJIeHU
B ,,Hapen0a 3a m3uCKBaHMATA KbM OYTHIIMPAHUTE HATYpPaIHU MHHCPATHH,
W3BOPHM U Tpare3Hu BOAM, IPEIHA3HAUEHU 3a MUTeitHu nenu™. 1 eTo kakBa
€ TSIXHaT GOpMYyJIUPOBKa:

- »HATypajJiHa MHHepaJiHA BoOAA“ — MHUHepadHa BOJA, KOATO
MPOM3XO0KJIa OT HAXOJWIIE Ha MHHEpAJIHA BOJA, JOOMBA C€ OT €IUH WA
MOBEYE €CTECTBEHW W3BOPU WM W3KYCTBEHO HW3TPAJIEHU BOJOU3TOUYHHIIU,
uma cmpoz2o onpeoeier U NOCMOAHeH 0ebum, memnepamypd, MUHepaieH
cbemas, cvOvbPIHCAHUE HA MUKPOETeMeHMU U OpyeU KOMNOHeHmU, KOUmo u
npuoasam cneyupuuHu c8oCmea U si OMaULAsam aCHo om 0OUKHO8eHama
numetiHa 800a; MUKpOOUONIO2UYHO e 0e30nacha, nvpeoHauarnama u
yyucmoma u cbCmas 0Cmagam HenpomeHenu nopaou 0viOoOKus 1 NOO3eMeH
npou3xXo0 U 3auUMeHOCm cpewjy 3aMbpcsa8ane HA HAXO00UWemo Ha
MUHepaiHa 600d, OT KOETO MPOW3XO0XKJa, W TMPH MPOU3BOJCTBOTO U ca
criazeHu u3uckBaHusTa Ha Hapenbara 3a Oytunupane.

- »M3BOPHA BOAA“ — 6004, KOAMO NpPoOU3XoHcoa om OvbiOOKO
PA3NON0AHCEH B0OOHOCEH XOPU3OHM, KOUMO He e HAXoouue Ha MUHEpaiHa
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800a, 00OuUBa ce om eOuH UlU nogeye eCMeCcmeeHly U3BOPU UIU USKYCHBEHO
usepaoenu  BOOOUZMOYHUYU, NO MUKPOOUOLOSUYHU, DUBUKO-XUMUUHU,
XUMUYHU U PAOUOTIOSUYHU NOKA3AMeNU e N0OX00sAua 3a numelna ynompeoa
8 HelHOMO HAMYPAIHO CbCMOsHUe, TIPU TPOU3BOJICTBOTO W ca CHa3eHH
u3nckBanusaTa Ha Hapenbara u ce Oytunmpa B pailoHa Ha BOJOU3TOYHHKA B
NpEeAnpUsITHE, CBBP3aHO C JUPEKTHA TPBOOMPOBOAHA BpPB3KA C
BOJOU3TOYHHKA.

- »Tpame3Ha BoJa* — gcska 600a om NoO3eMeH Uil NO8bPXHOCMEH
8000U3MOYHUK, MPEeMUpana Uiy Hempemupana, Koamo omeoeaps Hda
usucksanusma na Hapeoba Ne9 om 2001e. 3a xauecmeomo na eooama,
NpPeOHA3HAYEeHA 3a NUMEeHO-Oumosy yeu .

[Tpu 1BeTe KaTeropuu BOIU - MUHEPATIHH U U3BOPHU, HE CE IOITYCKa KaKBATO
1 5a e oOpaboTka, 1essia ae3uH(eKIrs Ha BoAaTa, Thid KaTo Taka Ouxa ce
HApYIIWIA TEXHUTE €CTECTBCHM, YHUKAaJIHH KadecTBa. Jlokaro mpum
Tpame3HUTe BOAM TOBA HE € TaKa — TOBA ca €IHU 00pabOTEeHH BOIM, C eI
JIOCTHTaHe KauecTBaTa Ha nMuTeitHa Boga. OOMKHOBEHO MUHEPATHUTE BOJIU Ca
¢ mo-0orat MUHEpaJeH ChCTaB, OKATO M3BOPHUTE U TPANE3HUTE Ca C IO-
HUCKA MUHEPAJIH3AIIHSL.

Kakeu ca uzuckeanus npu emukemupanemo Ha Oymuaupanume 600U —
KaKeo 0a cv0vpiica emukema, maka ue nompedumenim o0a noayuu
odekmueHna ungopmayus:

- NPU MHHEPAJHH M U3BOPHU BOAM:
HaumeHnoBanue Ha coHAaxa, reorpackoro MSICTO M HMETO Ha
OyTHiMpaIiaTa KOMIIaHUS; aKo € MPHJIaraHo 030HUPAaHE — 3aBJDKUTEITHO Ce
o0o3HayaBa Ha €THMKETa; aKo HaTypajlHaTa MHHepajlHa BOJa ChbAbpKa
¢nyopun Hazg 1,5 mg/l , ToBa 3aIBIKUTETHO ce OTOENsA3Ba HA €TUKETA U Ye
HE € MOJXO/AIIA 32 BCEKUHEBHA yMoTpeda Mpu Jena 1moja 7 TOAWHU; aKo
M3BOpHATa BoJa € ¢ MUHepanu3anus 10 50 mg/l, ce 3anucpa ye € ¢ ,,MHOTO
HHCKa MUHEpaJIA3anus
- MpH TPamne3HHUTe BOIM:

KakBa oOpaGoTka e mpuiokeHa Ha BojJaTa; OTOeNsA3Ba Ce KOrarto e
obpaboTeHa ¢ 00oraTeH ¢ 030H BB3/yX; aK0O € ¢ MUHepanu3ams 10 50 mg/l,
Ce 3alucBa 4e € ¢ ,, MHOI0 HUCKa MUHEpAJIU3alUs‘‘; 10 HUKAKbB HAYMH 1A
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He ce MOABEeXIAT MOTpeduTeIUTE, Y€ TOBA € MUHEPAJIHA WM U3BOPHA
BO/JIa; KOraTto ¢ OyTmiimpaHa BOJOMPOBIHA Boja, 0e3 mpoMsHa Ha (U3HKO-
XUMHUYHUTE TIOKa3aTear Ha BOAaTra, BBPXY €THKETa ce OoTOens3Ba
,,DYTHIIMpaHa OT BOAOIPOBOAHATA MPEXKA“‘; KOTaTO € M3I0JI3BaHa MUHEpaIHA
WJIM U3BOPHA BOJIA, HA €TUKETa HE Ce JOIYCKa /1a C€ M3IKUCBAT TEPMUHUTE
,MUHEpaITHa“ WU ,,M3BOpHA"* BOJIA, 3a J1a HE C€ MOABEKAAT OTPEOUTEIIUTE

Marepuajiu u MeTOIH

B Owarapcko mpoydBaHe ,,bHONOTMYHM KOHTAMHHAHTH TPH XWUTHCHHATA
onenka Ha Oyrwmupanu Bogau™ [1], m3Bbpineno B HIIO3A u obOxBaimario
nepuona 2000 — 2013r., ca ananuzupanu 2500 npobu OyTHIMpaHU BOIU —
2361 HaTypanHu MHUHEpaJHU OT 22 THProBCKU MapkH; 31 u3BOpHU OT 5
Thproecku Mapku; 108 Tpame3nu ot 9 TbproBcku Mmapk . Ilpunaranu ca
BepUUIIMPAHU MUKPOOUOIOTUYHN MEeTOAH, onrcanu B ISO cranmapru.

B u3cnenBanero ca 00xBaHATH BCHUKU 00€MH, B KOUTO c€ OyTUIIMpAT BOAU —
0330 LOSL1,5L 31,51, 61,81 101, 20 1, a cei10 BoaM OT pa3IMYHU
OnakoBKH — cTbkieHU U PET.

Pesyararu

B Oyrunupanute MuHEpadHH W HW3BOPHU BOAM MoOraT Ja NPUCHCTBAT
OakTepun (coOCTBEHA, aBTOXTOHHA (hJI0pa), HO T€ ca B HUCKM KOHLIEHTPALUU
1 OOMKHOBEHO ca Oe3BpeIHM 3a 4oBeKa. B mporeca Ha OyTHIUpaHE BbHB
BOJIaTa € Bb3MOXKHO J1a ObJIaT BHECEHU KaTO 3aMbpCsBaHE OT 000pyIBaHETO
Y OKOJTHATa cpe/ia APYrd MUKPOPTaHU3MHU.

MuKpOOHOIOTHYHUTE KPHUTEPUH, HA KOUTO TPsSOBa Ja OTroBapsiT
OyTWJIMpaHWTE BOJH ca:

1. 0611 6poit KONMOHNH Ha KU3HecTocoOHN Mukpoopraamsmu (KOE/cm®):
1.1. mpu (20+2)°C 3a 72 yaca: He noBede oT 20 NPH BOJOM3TOYHHKA U HE
noseye oT 100 cien OyTuIupaHeTo

1.2. mpu (37£1)°C 3a 24 gaca: He TOBeYe OT 5 MPH BOJIOM3TOYHHKA M HE
noseye oT 20 ciex OyTHIMPaHETO

2. Komadopmu: 0/250 cm?®

3. Escherichia coli: 0/250 cm?

4. dexanHn cTpenToKoky/ eHTepokoku: 0/250 cm?®
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5. CynduTpeayuupany cropoBn anaepobru 6axrepuu: 0/50 cm®
6. Pseudomonas aeruginosa: 0/250 cm®

ByTuimpanu HaTypaJHU MUHEPAJIHU BOAU

Byrunupanu munepanau Boau 6e3 oTkinoHenus ca 1949 npodu, koero e 82,55
% oT Bcuukd aHanmu3upanu npodu. [IpoOute ¢ oTkiaonenus ca 412 unu
17,45%. CpbOTHOIIEHHETO MM CHOpsAMO TpoOuTe O€3 OTKIOHEHUS €
MPEeACTaBeHO BHB ¢ur. 1.

®urypa 1. CborHomeHue Mexay Oposi Ha mnpoOuTe OyTHIMpPaHU
HATYPAJIHU MHMHEPAJHHU BOAU 0e3 OTKJIOHEHHMs CIPAMO Oposi mpodu ¢
OTKJIOHCHUS

B npobu 6e3
OTKOHEHUS

B npobu ¢
OTKNOHEHUS

OT mosiydeHUTE JaHHU CE€ YCTAaHOBM, Y€ OTKJIOHEHHS OT HOPMATUBHUTE
M3UCKBaHMS B Npoy4BaHusl |3-TonauineH mepuos oT BpeMe ca J0Ka3aHU 10
BCUYKH IMOKa3aTenu, 3aierqanu B Hapenbara, kato Haii-uecTo U30JIMpaHUTe
KOHTAaMUHAHTH ca MOKa3aHu BB (ur.2. B Hakou OT mpodute ¢ OTKIOHEHHSI,
HECHOTBETCTBUSATA Ca MO HIKOJIKO ITOKA3aTes.
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®durypa 2. Haii-yecTo H30,IMPaHH KOHTAMUHAHTH

Konudopmu - 34

150
6poit npobun

» Pseudomonas aeruginosa e Haii-4ecTo M30JIMPAHUSIT KOHTAMUHAHT—
TOM € moka3aH B 00110 265 npobu

» BucokuTe xonmyecTBa Ha XxeTepoTpodHaTa MUKpodIopa (MUKPOOHU
Yyclia) ca CJelBallUTe MO YecToTa Ha M30JUpaHe Haxoiku — 144
po6u ca OMJIM ¢ TO-BUCOKU MUKPOOHU YHKcIIa.

» Tperu no yecrora Ha U3oaHMpane ca Koaudopmure — B 34 mpoOu.

Byruniupanu u3BopHU BOAM

3a mepuona 2006 — 2010 r. ca uzcnensanu 31 npobdu, karo 24 (77,42%) ca
0e3 OTKJIOHEHUs. 7 TpoOH HEe OTroBapAT Ha M3MCKBaHMATAa HA Hapenbata 3a
OyTUIUpaHUTE BOAW , Th KaTO ca C JOKa3aHW Haxoaku. [lomyuenure
pe3ynTaTH ca MpeacTaBeHu Ha ¢ur 3.

®urypa 3. Pasnpeneinenue Ha npoduTe OYTHJIMPAHM U3BOPHH BOIM IO
TOJAMHH B 3aBHCUMOCT OT Ka4€CTBOTO UM
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42 149
15 15

12

M BCWYRO
nscnenBaHu
npo6u

10

2006r. 2008r. 2000r. 2010r.

[Tpe3 2006r. ot 06110 3 aHANM3KUPaHU IPOOU OT OYTHIIMPAaHU U3BOPHH BOIH,
2 npoOu ca ¢ OTKJIOHEHHUS IO JiBa U IOBeue Mokaszarens — KoJupopmH,
SHTEPOKOKH M BUCOKH KOJIMYECTBA KU3HECTIOCOOHN MUKPOOPTaHU3MU - TIPU
37°C - 1,6.10? - 2,2.10? KOE/cm?®; mpu 22°C - 1,12.10° - 1,4.10° KOE/cm?.
IIpe3 2008r. ca uzcnensanu 11 npobu OyTminMpaHu U3BOpHU Boau. B 4 e
usonupan P.aeruginosa, a B 1 - E.coli. TIpe3s 2009r. u 2010r. Bcuuku
u3nuTaHu npobu ca Owim Oe3 orkioHenus. I[IpuckcTBuero Ha E.coli m
CHTEPOKOKH B OYTHJIMpaHUTE U3BOPHU BOJAM, KaTro HHAMKATOPHU
MHUKPOOPTraHW3MH, TIPaBU TE3W BOAM HETOJHM 3a KOHCymanus. Bucokure
KOoJIM4ecTBa Ha aepoOHMTe U (PaKylITaTUBHO-aHAepOOHHUTE OakTepuu u
KoiauopmMuTe (MHAMKATOPHM MHUKPOOPTHU3MH) B HSKOM OT Hpoodure
HAcoYBar 3a Mo-ciada eheKTUBHOCT Ha JIe3UH(PEKIHUATa HAa TEXHOJIOTUYHOTO
o0opy/BaHe U 32 Bb3MOXKHA KOHTAMUHAIIHS IO BpeMe Ha OyTHIIMPAHETO.

Byrniaupanu Tpane3nu Boau
Ot uzcneasanu 108 mpobu OyTHIMpaHu Tpame3Hu Boau 3a nepuoaa 2004r. —
2013r., 99 (91,67%) ca 6e3 orkioHeHus (Tabd.1).

Tadamua 1. Pa3npenenenne Ha MUKPOOHUTE KOHTAMMHAHTH B NpoOH
Oyruiaupanu Tpane3nu soau 3a 2004 — 2013 r.
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Bpoii poon 0e3 | Bpoii mpodu ¢ OTKJIOHEHHS 1O:
H3CJIeIBAHM OTKJIOHEHMsI
npoou Opoii % P. Kosu- | Bucoxo Koun-
aeruginosa ¢dopmMu | MuKpoOHO dopmMu u
YHCJI0 P.aerugi-
nosa
(cMeceHa
HAX0/IKA)
108 99 91,66 | 4 2 2 1

Ot 2004 r. 10 2009 r., kakTo 1 npe3 2013r. He ca yCTaHOBEHU OTKJIOHEHUS B
ananu3upanute mpoowu. [Ipes nepuona 2010 r. — 2012r. Hkou oT ipoduUTE ca
nmokasajii oTKJIOHeHus: P.aeruginosa - B 4 nmpoowu; konupopMHuTe, KOUTO CE
u3oaMpar B 2 OoT mpobure, ca mpeactaBeHd oT poposere Citrobacter u
Enterobacter. Bucokure Mukpo6GHH uncia ca B auanaszona: 2,1.102 - 2,6.102
KOE/cm?® — npu 37°C u or 3,8.10% 10 3,5.10° KOE/cm® - mpu 22°C. Tlpes
2012 r. e ycraHoBeHa cMmeceHa Haxoaka oT koiudopmu (Enterobacter) u
P.aeruginosa. 3a tpame3snute Bomu Hapenbata nomycka TpeTHpaHe.
VYcTaHOBSIBAaHETO HAa KOMU(POPMH, XETepOTPOPHU OaKTEpUU B KOJIUYECTBA,
MO-BHCOKH OT JOMyCTHMHUTE U P.aeruginosa mokassa, ue npu Oy THIHPAHETO
XUTMEHaTa HE € Ha HeoOXOJUMOTO HUBO M € JOllycHaTa BTOPHYHA
KOHTaMUHAIM ¢ TTOCOYEHUTE MUKpoOU. Pa3npesnenenneTo Ha HaXOAKHUTE IO
TOJIMHU € OTpa3eHo Ha ur.4.

86



®durypa 4. Panpenenenne Ha npoouTe OYTWIMPAHU TPame3HW BOIU B
3aBHCHMOCT OT Ka4ecTBOTO UM 3a nepuoaa 2004-2013 r.

50
45
40 H BCMYKO U3cneBaHu
npobu
35 P
30
H 6poit npobu 6e3
25 OTK/IOHEHMA
20
15 i 6poit Nnpobu ¢
10 BMCOKN MUKPOGHMU
yncna (bpon Kn-kKu
5
B1 mn)
O .
Oo6cbxnane

OcHoBHa 11€]1 Ha MUKPOOHOJIOTUYHOTO M3CJIeIBaHe Ha OyTHIIMPaHUTE BOJIM €
TAXHAaTa XMTUeHHA OIIEHKAa M 0€30MacHOCT 3a YOBeKa MpPU KOHCYMHUPAHETO
uM. [IpoBeeHrTE MUKPOOHOIOTUYHN U3MIMTBAHMS HA TOTOB 32 KOHCYMAaITUs
IPOAYKT — OyTUIMpPaHH HATypalHu MUHEPAIHU, U3BOPHU U Tpare3Hu BOJH,
3a NpOy4YBaHUS MEpPHOJ IOKa3BaT pa3jMyYeH IMPOLEHT Ha mpobu Oe3
OTKJIOHEHHS.

B mwaii-ronsma crenen (91,66% ) Ha usuckBanusTa Ha HapenOarta 3a
OyTHJIMpaHU BOJM OTTOBApAT TPame3HUTe BOAM — TOBA Ca BOJUTE, 32 KOUTO
HOPMATHBHHUTE JIOKYMEHTH pa3peliaBaT TPETHpPaHE C OTjeNn MmoaoOpsiBaHe
Ka4yecTBOTO Ha BOJIaTa. Y CTAHOBEHUTE MPU TE3U BOAU OTKIOHEHUS (OCHOBHO
P.aeruginosa u koiudopMu) ca BCIIEACTBUE HA BTOPUYHO KOHTAMUHUPAHE U
M3HCKBAT MO-CTPOT'M XUTUEHHU MEPOTIPHUATHS IPU OYTUIIMpAIIXs IPOIiec.

3a cTpaHaTa Oy THJIMPAHUTE HATYPAJTHU MUHEPAJIHH BOIH 0€3 OTKIOHCHHS
npencrasisaBar cpeaHo 82,55 %. Ilpu mpocnensBaHe IUMHAMUKaTa Ha
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KOMITPOMETUPAHUTE MPOOU CE YCTAHOBSBA, Y€ TS BapHpa Mpe3 OTICITHHUTE
rOJMHH, KaTo Hal-Hucka e mpe3 2004 r. (3,54%), a Haii-Bucoka e npes 2001
r.—81,25%. Hezasucumo om moasa, 6 uscieosanus 13 zoouwen nepuoo om
eépeme, ce HAONIO0A8a MEHOCHUUA HA HAMANABAHE OPOA Ha npodume ¢
omknonenus. OCHOBUAT KOHTaMUHAHT ¢ P.aeruginosa, HO ca HM30JIMpaHu
cpio komudopmu, E.coli, enrepokon u cyndurpenynupany aHacpoOHU
KIocTpuann. Te3n MUKpPOOpraHU3MHU yKa3BaT 3a (EKaTHO 3aMbPCSIBAHE U
onpeaensaT OyTHIMpaHUTE BOAMU, OT KOUTO Ca M30JUPaHU, KATO HOCEUIU
MOTEHIIMATHA OMACHOCT OT MAaTOTeHHU YpeBHU Oakrepuw. [IpuchcTBreTO Ha
P.aeruginosa csIio e HeJ0MyCTUMO.

3a nepuoga 2006 — 2010 r. ot uscnenBaHuTe OYTHJIMPAHU U3BOPHHU BOAU
6e3 otkioHeHus ca 77,42%. B komnpomerupanuTe npoOuTe ca yCTaHOBEHU
P.aeruginosa, E.coli, xomudopmu wu enrepokoku. I[IpuchbcTBUeTo UM
omnpezenss KOHKPETHUTE NapTUAM Ha OyTWIMpaHa H3BOpPHA BOAAa Karo
HETOJHM 3a KOHCyMmanws. BHCOKHTE KoJIMYecTBa Ha aepoOHHTE W
(bakynTaTuBHO-aHaepOOHUTE OaKTEPHH U KOMU(OPMHUTE B HIKOU OT IIpodute
MOJICKAa3BaT 3a HemocTaTbuHa eQEeKTUBHOCT Ha JAe3MH(EKnHiTa Ha
TEXHOJIOTUYHOTO 00OpYABaHE W 32 Bb3MOKHA KOHTAMHUHAIIMS 110 BpeMe Ha
OyTHIIpaHETO.

Taka u3HECEHWTE IaHHU OT OBJITAPCKOTO NpPOyYBaHE ca B aOCOIIOTEH
CUHXPOH C pe3ylnTaTUTe, NOMy4yeHH OT JPYrH HaydyHU H3CIEIBaHUS,
MMOCBETCHH Ha KadecTBaTa Ha OYTWJIMPAHUTE BOJHM B PA3IMYHH PETUOHH Ha
cBeTa M MyOJIMKYBaHU B OTYETUTE HA HAIIMOHAIHK mpoy4uBanus [6, 8, 9, 15],
MoHorpaduu [12, 13] u B MeX1yHApOIHU, HAYYHH CIIMCAHUS:

» B pemumna mnpoyuBaHusi, TpoBeneHM B AHrius, banrmaner,
[Takucran, HoBa 3enannus, Hurepus ce mokaspart konudopMu, B TOBa
yucino u E.coli, B Oytunupana MuHepaaHa BOAa W BBIIPEKH, Y€ ca
PSAOAKO YCTAaHOBUM KOHTAaMHHAHT, TOBa C€ KOMEHTHpPA OT aBTOPUTE
KaTo HEeJIByCMHUCIIEH CUTHAI 3a 3ambpcsBane [6, 10, 11, 14, 15, 16, 17]

» Karo 110 EHTepOKOKH ce HW30JIMPAT CPABHUTEIHO IO-PSIKO OT
Oytwimpanu Boauw. Mma HIKONKO wu3cienBaHus (B ApKEHTHHA,
Wpnangus, Hurepus, HoBa 3enmannus), B KOUTO ce JOKJIaaBa 3a
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M30JIMpaHe Ha CEHTEPOKOKHM, HO B MalbK Opoil OT BCHYKHTE
aHaau3upanu npobwu [7, 16, 17, 19]

» MHoro nyOoiaMKanuu KOMEHTHpAT MPUChCTBUETO Ha P. aeruginosa B
OytunupanuTe Bomd. KaTro KOHTaMHHAHT Ha  HATypaTHHUTE
MHUHEpaJIHU Bojau P.aeruginosa oOMKHOBEHO € B MAJIKU KOJIMYECTBa,
HO XapaKTEPHOTO 3a HEro €, 4e MOJKe Jla ce pa3MHOXaBa B TiX [2, 3,
4,7, 8]. Toii mobpe amanTupa MeTabOIM3Ma CH M, BBIIPEKH HHUCKOTO
ChIbpKAHWE HA XPAHUTEIHU BEIIECTBA B MHHEPATHUTE BOJH,
NPEXKUBSBA B TAX ABJIBT iepuo] ot Bpeme [11]. B rpblko npoyusane,
Venieri et al. [18] ananusupar 1527 npobu OyTuiIMpaHn MUHEPATHA
BOAM NpousBeaeHU oT 10 OyTuiaMpaliy KOMIIAaHUY U YCTaHOBSIBAT, Ue
P. aeruginosa e Haii-4ecTo M30JMpaHUs KOHTAMHHAHT. EKuI yueHH
ot YuuBepcurera B Jlunac — Aurius [6], mpe3 1996r. uscnensar 1082
npoOu OyTHIIMpaHa HaTypallHa MHHEpaliHa M W3BOpHA Boja OT 17
pa3IMYHA THPTOBCKM MapKH M YCTAaHOBSBAT, ue B 13 oT mpobure ce
otkpuBa P. aeruginosa. B banriagemr mpoydyBaT KayecTBOTO Ha
OyTwimpaHa Bojaa, NMpU Koeto P. aeruginosa ¢ otkput B 25% oT
npobure - B 59 ot 0610 238 mpodu [14].

HU3Boau

HaxozmmaTa Ha MHUHCPpAJIHHU U U3BOPHU BOAW HE CHABPIKAT MATOICHHU U
YCIOBHO-TIATOT€HHW  MHUKpPOOPraHM3MHM,  IOpagud  KOeTo Te  ca
MHUKPOOHOJIOTHYHO O€30MacHU 3a 3/paBeTo Ha notpedutenute. OCHOBHUSIT
U3BOJ €, Y€ BCIEACTBME HAa BTOpPMYHA KOHTAMMHAIUMS B Tpoleca Ha
OyTunupaHeTo, TpU OyTWIMPAHUTE BOJM IOHSIKOTa CE€ YCTAaHOBSBAT
OTKJIOHEHHSI OT pPerJIaMeHTHPaHUTE U3UCKBaHMs. Te ce OTHACAT Haii-Beue 3a
MUHEpaJIHUTE U U3BOPHUTE BOJIHU, 32 KOUTO HE Ce pa3periaBa oOpaboTKa Ha
Bojarta ¢ 1en aesuHdexims. OCHOBHAT KOHTAMHHAHT ¢ P.aeruginosa, Ho ce
M30JIMPAT CHUIO U MOKA3aTeNu 3a (PeKalHO 3aMbpCABAHE.

VYcraHoBsiBaneto Ha P. aeruginosa B OyTuimpaHa BoJa HE MPECTaBIIsABA
PHUCK 3a MO-TOJIIMA YacT OT HAcCeNeHHETO, Thil KaTo PSJIKO MpPUYMHSABA
3a00JIsIBaHE TP 37JpaBU HHIMBHIN, HO € OTMIACEH 3a X0pa C KOMIIPOMETHpaHa
UMYHHA CHCTeMa
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[ToBumenara KoHCyManus Ha OyTWJIMpaHH BOJH, OCOOCHO Ipe3 TOIUIUTE
CE30HM, 3aIb/DKaBa IIPOU3BOMUTENIMTE J1a M3BBPIIBAT  ITOCTOSHEH
MOHHUTOPUHI Ha MUKPOOMOJIOTMYHHUTE MOKA3aTeNM Ha KpalHUsI IPOAYKT, C
KOETO Jla ce rapaHTHpa TSXHaTa 0e30MacHOCT 3a KOHCyMaropuTe. TpsoBa na
ce oTOeNeXH HEIBYCMUCICHO, 4Ye OBJIrapCKUTe MPOU3BOIAUTENM Ha
OyTUJIMpaHU BOAM IIpe3 TOJUHUTE HATpyIaxa rojisiM OIUT, U3I10JI3BAT 100pH
IIPOM3BOJICTBEHH NPAKTUKHU, CIEAT CTPUKTHO rOTOBaTa MPOLYKIUS, KAaKTO U
caMus Impolec Ha OyTUIMpaHe, B pe3yiaTaT Ha KOETO OTKJIOHEHHsS B
Ka4eCcTBOTO HA KpalHUs MPOAYKT ce HaOII01aBaT BCE MO-PSIJIKO.
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CBbBPEMEHEH KOHTPOJI 1 YITPABJIEHUE HA PUCKA CPELIY
INPEJABAIIMA BOJIECTH NTHBA3ZUBHU KOMAPH B EBPOIIA
CONTEMPORARY CONTROL AND RISK MANAGEMENT
AGAINST DISEASE-TRANSMISSIVE INVASIVE MOSQUITOS IN
EUROPE

Roumiana Todorova
Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of
Sciences, 1113 Sofia, Bulgaria, e-mail: todorova@bio21.bas.bg

Abstract

Most important for Europe and Bulgaria as disease control targets are the
invasive Aedes aegypti (Yellow fever) and Aedes Albopictus (Asian tiger)
mosquitos. Here is presented their distribution across Europe and the
transmitted diseases that they are responsible. Vector control strategies,
including mosquito population reduction and replacement, as well as new
genetic-based strategies for preventing transmitted arbovirus infections, are
described. Aedes aegypti control strategies are based on WNV ecology and
strong urban preference. Aedes albopictus is difficult to control due to its
adaptation, close contacts and reproductive biology. There is no vaccine or
prophylaxis available against more of the transmitted diseases. Recent tools
of prevention include introduction of predators into larval habitats, irradiated
or genetically-modified mosquitoes, Wolbachia bacteria to inhibit virus
replication, Species competition. Risk management of further invasion is
important to prevent vector-borne diseases. Control of populations is due
because globalization and climate change results in more northern mosquito
expansion in Coastal regions and lowland rivers. ECDC and EFSA fund
European-wide monitoring and mapping activities for invasive mosquito
species and potential mosquito vectors.
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Introduction

Climate change, impacts and vulnerability in Europe

According to a report by the European Environment Agency about the
Climate change, impacts and vulnerability in Europe 2016, Europe's regions
face rising sea levels and more extreme weather events such as more frequent
and more intense heat waves, floods, droughts and storms caused by climate
change. The changes in climate continue in time and have already wide-
ranging impacts on ecosystems, economic sectors, human health and well-
being in Europe. Various observed changes in the environment and society,
such as changes in forest species, the establishment of invasive alien species
and disease outbreaks, have been caused or enhanced by global climate
change (EEA Report 2017). Proliferation of different types of ticks, the Asian
tiger mosquito and other vectors of disease increases the risk of West Nile
virus, dengue, chikungunya, Lyme disease, tick-borne encephalitis,
leishmaniasis and others.

Most important for Europe and Bulgaria as disease control targets are the
invasive mosquito species Aedes aegypti (Yellow fever mosquito) and Aedes
Albopictus (Asian tiger mosquito). Here is presented their distribution across
Europe and the transmitted diseases that they are responsible. On the bases of
the available data, vector control strategies, including mosquito population
reduction and replacement, as well as new genetic-based strategies for
preventing transmitted arbovirus infections, are described.

Materials and methods

Following the EU reports about the climate changes and the mosquito
invasion as well as maps reported about their distribution, an analysis was
made of the present situation, and future actions concerning the mosquito
control are proposed. Used are the medical reports about mosquito-
transmissive diseases in Europe as well as the data reported by the Bulgarian
health agencies to summarize the present situation and to make a prognosis
about future treatment and control of the mosquito-transmissed disease

94



vectors such as viruses, parasites, bacteria. As disease responsible, attention
was made mainly on the populations of mosquito invasive spaces most
important for Europe and Bulgaria as disease control targets: Aedes aegypti
and Aedes Albopictus.

By analyzing the available literature on the problem of invasive disease-
transmissive mosquito in Europe, were made conclusions and proposed
further tools to control the insects as well as disease vectors that they carry.
Investigated was the spread of West Nile virus in Europe and Bulgaria on the
bases of the reported data from the European agency and the Bulgarian
Ministry of Health.

Results and discussion

Invasive disease- transmissive mosquito in Europe

The distribution of the mosquito species across Europe is currently monitored
for Aedes aegypti, Aedes albopictus, Aedes japonicus, Aedes atropalpus and
Aedes koreicus by the European Disease Prevention and Control (ECDC). As
disease control targets the most important for Europe and Bulgaria are the
invasive mosquito species Aedes aegypti (Yellow fever mosquito) and Aedes
Albopictus (Asian tiger mosquito).

Aedes aegypti or Yellow fever mosquito

Aedes aegypti was previously established in southern Europe from the late
18th to the 20th century. The success of Aedes aegypti has been due to
globalisation. Historically, Ades aegypti has moved via ships into continental
Europe from Madeira and its current distribution is extending. Aedes aegypti
was found in forested areas and may establish in regions of Europe with
humid subtropical climate (Mediterranean and Black Sea countries) (Figure
1). Species competition has also been shown to affect distribution and
abundance. Aedes aegypti prefers mammalian hosts and preferentially feeds
on humans multiple times during one gonotrophic cycle which is important
for disease transmission.

Aedes albopictus or Asian tiger mosquito

Globalisation and species competition affects the distribution and abundance
of Aedes albopictus. In Europe, Aedes albopictus first emerged in Albania in
1979, introduced via ships from China, and from 1990 to 2016 in all EU
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countries. In 1990-1991 (ltaly), since 1999 (France), 2000 and 2013
(Belgium), 2001 (Montenegro), 2003 (Switzerland and Greece), 2004 (Spain
and Croatia), 2005 (Netherlands and Slovenia), 2006 (Bosnia/Herzegovina),
2007 (Germany), 2010 (Malta), 2016 (England). At present, Aedes albopictus
has been reported in the following areas in Europe: Albania, Bosnia &
Herzegovina, Bulgaria, Croatia, Malta, Monaco, Montenegro, Romania,
Russia, San Marino, France (including Corsica), Italy (with islands), Georgia,
Germany, Greece, Hungary, Slovenia, Spain, Switzerland, Turkey and
Vatican City; the species are not stably established yet in Austria, Belgium,
Czech Republic, the Netherlands, Serbia, Slovakia (Figure 2). From 2011,
Aedes albopictus was detected in Bulgaria, first in the seaside, later in Burgas,
Montana, Plovdiv, Vratza regions, and extends continuously its presence.

Role as disease vectors

Epidemiology and transmission of pathogens

Factors are drivin and impacting on transmission cycles. The occurrence of
mosquito-borne outbreaks is related to the simultaneous occurrence of its
vectors, circulating virus and the availability of aquatic habitats.

The re-establishment of Ae. aegypti in some areas has resulted in disease
transmission. Aedes aegypti is a known vector of several viruses including
yellow fever virus, dengue virus, chikungunya virus, Zika virus, Venezuelan
Equine Encephalitis virus, West Nile virus (WNV). In Europe, imported cases
are reported every year. Ae. aegypti, if introduced in southern Europe, may
increase the risk of transmission of chikungunya, dengue, yellow fever, and
Zika viruses.

Aedes albopictus is known to transmit pathogens and viruses, such as yellow
fever virus, dengue virus, chikungunya virus, Zika virus, Ususu virus,
Wolbachia infection, Eastern equine encephalitis, Venezuelan Equine
Encephalitis virus, Japanese encephalitis, La Crosse, and possibly West Nile
virus (WNV). He is among insects that hide direct risks to human health -
carries at least 26 viruses from five different families. This species also
vectors the filarial nematode Dirofilaria, with transmission occurring
primarily between dogs and mosquitoes, but occasionally involving humans
(Bonizzoni et al. 2013). Aedes Albopictus was recently involved in the
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localised transmission of chikungunya virus in Italy and France, and dengue
virus in France and Croatia, imposing monitoring of this invasive species.
Emerging Arboviruses in the Mediterranean Countries

Arboviruses (viruses transmitted by arthropods) constitute a significant
Public Health threat. A list of arboviruses emerged (or re-emerged) during the
last decade in Mediterranean countries. Regarding mosquito-borne viruses,
West Nile virus caused large outbreaks in the area, where the outbreaks in
Balkans were caused by WNV lineage 2, while in Turkey by WNV lineage
1. Both WNV lineages were circulating in Italy, together with the WNV
Volgograd strain (Eastern Europe), detected in 2014 in mosquitoes. A few
autochthonous cases of Dengue and Chikungunya virus infections were
reported in Southern France and Croatia. Imported cases of Zika virus
infections were reported in Europe, but there is a risk for authochthonous
cases in southern Europe (Papa 2016).

Invasive mosquito-transmitted diseases

On Table 1 are summarized the available data about the main proved invasive
mosquito-transmissive diseases, including the invasive mosquito, transmitted
vector-patogen (virus, bacteria, parasite), vaccine available, treatment and
prevention. The most dangerous diseases are described shortly below.
Chikungunya

Aedes aegypti is the principle vector of chikungunya virus, but Aedes
albopictus is also responsible for virus transmission. Transovarial
transmission as well as Venereal transmission were demonstrated. Aedes
aegypti has been involved in virtually all chikungunya epidemics and as a
side result, vulnerability of Europe to the virus has increased
(Epidemiological update in Europe). No autochthonous cases of
Chikungunya virus were detected in continental EU/EEA countries in 2019
(Chikungunya worldwide overview, 2019).

Dengue

Aedes aegypti is the primary vector of dengue, where all four dengue
serotypes have been isolated from field-collected mosquito. Aedes albopictus
is also responsible for dengue virus transmission. Vertical transmission of
dengue virus types 2, 3 and 4 has been demonstrated. Aedes aegypti has long
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been recognised as a vector of dengue, causing major dengue fever epidemics.
Historically, outbreaks have also been reported in Europe: in Athens and
Greece in 1927-1928; in Madeira in 2012 (Epidemiological update in
Europe). In September 2019, Spain and France have reported autochthonous
cases of dengue with no epidemiological link between the events (Dengue
worldwide overview, 2019).

Yellow fever

Aedes aegypti is the vector involved in urban yellow fever transmission,
where only human is the amplifying host. Aedes aegypti transmits yellow
fever virus to F1 progeny under laboratory conditions and in nature
(Epidemiological update in Europe). There is available lifelong vaccine
against yellow fever.

Zika virus

Ae. albopictus is responsible for Zika virus transmission. Ae. aegypti is
considered the most important vector for Zika virus transmission to humans.
Ae. aegypti mosquitoes were found infected in the wild and under laboratory
conditions (Epidemiological update in Europe).

West Nile virus

West Nile virus is an arbovirus most commonly spread by infected
mosquitoes, transmitted by both Ae. aegypti and Ae. albopictus. WNV
infection is a vector-borne disease caused by an enveloped ssSRNA virus
classified within the genus Flavivirus, related to the Japanese encephalitis
virus. People over 60 years of age as well as people with certain medical
conditions such as cancer, diabetes, hypertension, kidney disease, and people
who have received organ transplants, are at greater risk for serious illness
(CDCP).

The criteria for case classification of human WNV infections include: Clinical
criteria, Laboratory criteria, Epidemiological criteria (Animal to human
transmission including residing, visiting or having been exposed to mosquito
bites in an area where WNV is endemic in horses or birds; Human to human
transmission including vertical transmission, blood transfusion, transplants),
Case classification. Based on the widespread outbreaks occurring in the last
two decades, WNV can no longer be considered a minor risk for humans but
rather a global threat (Pisani et al. 2016). Severe cases with signs of
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encephalitis, meningo-encephalitis or meningitis, are most often observed
among elderly. No specific therapy is available. There is no treatment for
West Nile virus infections. No vaccine is currently available. The main
preventive measures are aimed at reducing exposure to mosquito bites.

West Nile Virus in Europe

West Nile virus (WNV) represents a serious burden to human and animal
health because of its capacity to cause unforeseen and large epidemics. Until
2004, only lineage 1 and 3 WNYV strains had been found in Europe. Lineage
2 strains were initially isolated in 2004 (Hungary) and in 2008 (Austria) and
caused a WNV epidemic in 2010 in Greece with 262 clinical human cases
and 35 fatalities. Since then, WNV lineage 2 outbreaks have been reported in
several European countries including Italy, Serbia and Greece (Chaskopoulou
et al. 2016).

As it affects countries in Europe every year, West Nile fever is now
recognised as a major cause of public health concern in this region, with
increasing cases every year (Figure 3). WNV outbreaks in Europe have
increased in recent years, with 20 countries reporting cases of the disease in
the last decade (Figure 4). Human cases of WNV infections were reported in
EU and neighboring countries between 2011 and 2015 (EU 788 cases):
Austria 8, Bulgaria 4, Croatia 21, Czech Republic 1, France 1, Greece 362,
Hungary 80, Italy 218, Portugal 1, Romania 91, Slovenia 1. Since 2016 have
been reported in EU 214 cases: Romania 93, Italy 68, Hungary 43, Austria 3,
Spain 3, Bulgaria 2, Cyprus 1 Croatia 1 (Pisani et al. 2016). In 2017 a total
260 cases of WNF were reported in Europe. In 2018 1,670 cases of WNF in
humans were registered in Italy, Greece, Rumania, Hungary, Croatia, France,
Austria, Bulgaria, Slovenia and Czech Republic (ECDC). Of the human
WNV cases in 2018, 142 were fatal. Since the beginning of the 2019
transmission season and as of 30 October 2019, EU Member States and EU
neighbouring countries reported 452 human infections. EU Member States
reported 399 cases: Greece 222, Romania 66, Italy 46, Hungary 36, Cyprus
16, Bulgaria 5, Austria 4, Germany 2, France 2, and Slovakia 1. EU
neighbouring countries reported 52 human cases in Serbia 27, Israel 10,
Turkey 9 and North Macedonia 6. To date, 45 deaths due to West Nile virus
infection have been reported by Greece 30, Romania 7, Italy 4, Cyprus 1,
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Bulgaria 1, North Macedonia 1 and Serbia 1. All human cases were reported
from areas that have been affected previously (2019 West Nile virus
transmission season).

Distribution of the West Nile Virus in Bulgaria

West Nile virus (WNV) spread in neighboring countries of Bulgaria -
Romania, Greece and Serbia. The introduction of modern virology
diagnostics and targeted studies of patients with meningitis and encephalitis
enabled discovery and proof of WNV in Bulgaria. In 2015, was proved the
first case of West Nile encephalitis in Bulgaria, followed by the confirmation
of two additional cases. Some cases of West Nile fever were reported to the
Bulgarian Ministry of Health on the basic of serologic test results, including
a case of fatal West Nile neuroinvasive disease in a man in Bulgaria,
confirmed by detection of specific antibodies against WNV and sequencing
of the full virus genome (lineage 2). Sequencing of the complete WNV
genome shown possible origin of the Bulgarian strain from WNYV strains
circulating in Central Europe, from which the Greek strain has also evolved
(Baymakova et al. 2016). Line 2 virus strain evolved independently in the
country, derived from the Greek predecessor and is responsible for several
outbreaks of neuro-invasive diseases in Europe (Hungary and neighboring
countries) respectively with high lethality. For the period June-October 2015
were examined 225 serum samples of patients with obscure febrile conditions
and/or neurological manifestations in different hospitals of the country. Of
these, in 8 (3.6%) were found IgM antibodies against WNV. Positive patients,
diagnosed with viral encephalitis, came from the districts of Sliven and
Kardzhali. The IgG-class antibodies were not found in these samples. A total
of 117 samples, clinical materials (serum, cerebrospinal fluid and urine) from
patients suspected for WNV infection were examined in January 2014 - July
2016. Antibodies against the virus were detected in 16 (13.7%) samples,
confirmed were three cases (2 in Sofia-city and 1 in Varna), all with
neurological manifestations and evidence of local infection. Using real-time
RT-PCR, in both patients was detected Sofia virus, and in one was established
WNV Line 2. Seroprevalence levels for different regions varied between 0
and 10%. Most of the areas with high levels of seropositivity are located in
the northern regions of the country - Vidin, Rousse, Silistra and Vratsa, on
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the Danube. This is expected, given the right conditions for vectors and highly
endemic region in Romania near the river. Relatively high seroprevalence
were found in Kyustendil region - near the border with Serbia, where recently
had an epidemic of WNV with 15.5% mortality and the majority of patients
(76%) possessed neuroinvasive diseases. Similarly, 2% was found in areas
bordering Greece and Turkey. The average age of the individuals by the
presence of specific IgG antibodies against WNV was 58, and the relationship
between the sexes was approximately 1: 1. Clearly there is a significant
relationship between increasing age and development of WNV seropositivity,
where the age group of people over 65 is risky. There were no relationship
between gender and seropositivity. With ELISA were investigated 1451
serum samples, obtained from 11 areas of the country, and specific antibodies
of class 1gG against WNV were found in 22 (1.5%) of them. The highest rates
of seropositivity were found in the districts of Sofia (10%) and Vidin (7.5%),
followed by the regions of Ruse (6%), Silistra (6%) and Vratsa (4%),
antibodies were found in fields Kyustendil (2%), Pleven (2%), Smolyan (2%),
Yambol (2%), Dobrich (1.92%) and Plovdiv (1.61%). The overall level of
seropositivity was similar to that reported for Greece (2.1%) and Turkey
(between 3.8% and 4.3%). Probably most cases of WNV fever remain
unregistered due to the lack of severe symptoms. Recent cases of West Nile
encephalitis, however, and the high common level of seropositivity for
antibodies to WNV in Bulgaria, similar to that in endemic regions with
outbreaks, suggested circulation of the virus in the country and the emergence
of more and more cases. It is therefore desirable a thorough study of the
spread of the virus, both among the population and among reservoirs and
vector species (Panayotova, 2016). Overall tested were 1451 residents of all
28 districts in Bulgaria for WNV-specific and TBEV-specific 1gG antibodies,
where the seroprevalence found was of 1.5% and 0.6%, respectively, with
highest WNV seroprevalence found in Sofia Province and districts near the
river Danube. In 2018, the WNV human cases detected in Bulgaria exceeded
the total number in the previous seven years, such as in all affected EU
countries. WNV lineage 2 was confirmed in one human cases (Christova et
al., 2017). Since the beginning of 2018, 15 cases have been reported in
Bulgaria, while during the same period in the previous year one case was
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registered. Since the beginning of 2019, 8 cases have been reported in the
country (NCIPD). Thus, West Nile Virus has been confirmed in Bulgaria with
highest risk of WNV present in the eastern provinces of Plovdiv, Sofia, Sofia
City, and Vidin. Transmission typically occurs from May to November. One
case of the WNV, linked to Cyprus, was confirmed in Bulgaria in 2019
(ECDC).

Control of invasive mosquito and disease vectors

Surveillance and research on invasive mosquito is important and challenging.
The main ways to prevent the spring of mosquito-driven diseases are shown
on Table 1. Naturally existing strains of Wolbachia are factor in the vector
control strategies because of their presence in mosquito populations. Other
methods are related to the mosquito control of populations. Source reduction
and targeted treatment of sites to lay eggs with insecticides may be successful
in lowering mosquito numbers. Mosquito control programmes are more
effective against Ae. Aegypti compare to Ae. Albopictus due to its strong urban
and human feeding preference.

Ae. albopictus is very difficult to suppress or to control due to its remarkable
ability to adapt to various environments, its close contact with humans, and
its reproductive biology. There is no vaccine or prophylaxis available, the
only prevention is evading mosquito bites (avoid dawn, dusk and early
evening). Use insect repellent that contains DEET, picaridin, IR3535 or oil of
lemon eucalyptus and spray clothing with repellent.

Inadequate control of invasive species could lead to Ae. aegypti re-
establishment in Europe. Distribution of this species is largely driven by
human activities. Protective clothing and repellents are used to reduce
exposure to Ae. aegypti, along with indoor living spaces sprayed with
pyrethrin. Some other methods used include the introduction of predators into
the larval habitats of Ae. aegypti e.g. copepods, the introduction of irradiated
or genetically-modified mosquitoes (sterile male release) and the use of
Wolbachia bacteria which can inhibit the replication of dengue virus into
mosquitos to suppress or eliminate dengue transmission.

Overall the vector control strategies can be classified as: environmental
modification, chemical compounds control, biological control, genetic-based
strategies. Main vector control strategies include: measures against breeding
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in standing water and insecticide resistance induced in Ae. Albopictus
worldwide populations, biology of Wolbachia in Ae. Albopictus
(distribution/physiology of endogenous strains and that transferred from other
insect species), genetic engineering of Ae. Albopictus (population suppression
and replacement), mass breeding and quality control, integrated approach to
local environments and socio-economic status. Emerging control measures
include toxins produced by Bacillus thuringiensis israelensis as larvacides,
the exploitation of endosymbionts (Asaia, Acinetobacter and Pantoea genera)
for paratransgenesis or Wolbachia, use of predators (larvivorous fishes,
copepods, elephant mosquito Toxorhynchites splendens). Thus Wolbachia
strains (WRi, wMelPop, wPip, wMel) were transferred successfully into Ae.
Albopictus through embryonic microinjection. Genetically-engineered
mosquito strains are impaired to fly or are subjected to chemicals or y-
irradiation to induce random mutations leading to sterility in mosquitoes
before their release in the wild (Sterile insect technique). Population
replacement strategies for Ae. Albopictus include generation of mosquitoes
with zero viral particles in the salivary glands and introgression of the
transgene into the target population. Extensive progress has been made in
fitness, mating and quality control of mass-rearing of genetically-engineered
mosquitoes, their safety and community acceptance. Ae. Albopictus males,
sterilized through irradiation, were undertaken from 2005 to 2009 in urban
and sub-urban areas of Italy, resulting in suppression of the local population
(Bonizzoni et al 2013).

Aerial spraying programs to prevent outbreaks of West Nile virus are
important. Understanding the interaction of ecological factors that affect
WNV transmission is crucial for preventing or decreasing the impact of future
epidemics. Aerial spraying programs to prevent outbreaks of West Nile virus
are important. The synchronous co-occurrence of competent mosquito
vectors, virus, bird reservoir hosts, and susceptible humans is necessary for
the initiation and propagation of an epidemic. Weather is key abiotic factor
influencing the life-cycles of the mosquito vector, the virus, the reservoir
hosts and the interactions between them (Chaskopoulou et al 2016).
Historically, outbreaks of dengue and yellow fever have been controlled by
Ae. aegypti eradication programmes that have not been successful and have
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resulted in the re-emergence of the diseases associated with this mosquito.
The increase of disease risk in endemic areas is related primarily to
urbanization: the introduction of DENV, CHIKV or other pathogens is
possible through travel of a viremic person. Control of vector populations is
the only current strategy for preventing many arbovirus infections, because
there are no commercially-available vaccines nor treatments for these
pathogens and their diseases. The presence of invasive Ae. Albopictus can
increase transmission of competent native pathogens, as is happening with
Dirofilaria in Italy. Insecticides used to control Ae. Aegypti could result in
selection for resistance in sympatric Ae. albopictus (Bonizzoni et al. 2013).
Possible future expansion

Referring to publications from European countries, especially from the
Balkan area, a larger number of WNV infection in Bulgaria have to be
expected. On the basis of WNV circulation in Bulgaria, public health
institutions should increase WNYV surveillance and control programs in the
country (Baymakova et al. 2016).

Global climate change results in more northern and southern expansion.
Unlike Ae. albopictus, the ability for Ae. aegypti to establish in more
temperate regions is currently restricted due to its intolerance to temperate
winters and the high mortality of eggs when exposed to frost. The coastal
regions of the Mediterranean, Black Sea, and Caspian Sea, and areas along
large lowland rivers (Ebro, Garonne, Rhone and Po) are suitable habitats for
Ae. aegypti. In the future, the global climate change will result in more
northern and southern expansion of Ae. aegypti, which may result in disease
transmission in new areas. Over time most of Europe will become more
suitable for Ae. albopictus establishment.

Public health (control/interventions)

Several factors play a role in the emergence of arboviral diseases, among them
are the environmental change and globalization. Awareness of medical staff,
reporting the unusual cases, and surveillance are needed. Well-designed
collaborative studies will provide a better insight into the epidemiology and
pathogenicity of the emerging viruses and diseases (Papa 2016). Methods for
surveying Ae. aegypti and Ae. Albopictus are addressed in the ‘ECDC
Guidelines for the surveillance of invasive mosquitoes in Europe’. The ECDC
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provides updated vector distribution maps and step-by-step web guidelines
for the surveillance of invasive mosquitoes (Figures 1, 2). ECDC and EFSA
fund European-wide monitoring and mapping activities for invasive mosquito
species and potential mosquito vectors (VectorNet). The maps show the
current known distribution of invasive mosquito species in Europe at
‘regional’ administrative level (NUTS3) and are based only on confirmed
data (published and unpublished) provided by experts from the respective
countries as part of the VectorNet project. Separate maps for the distribution
of the following mosquito species are currently available: Aedes aegypti,
Aedes albopictus, Aedes japonicus, Aedes atropalpus and Aedes koreicus
(VectorNet project). The predicted spread and establishment of invasive
mosquito in Europe and its confirmed involvement in disease transmission
cycles makes the surveillance and control of this species hugely important for
disease control.

Conclusions

Risk management of further invasion is important to prevent vector-borne
diseases. The prevention is to avoid biting, use insect repellent, to eliminate
water pools and eggs laid (near water eggs are desiccation resistant), use
insecticides. Recent tools include introduction of predators into larval
habitats, irradiated or genetically-modified mosquitoes (sterile male),
Wolbachia bacteria (to inhibit virus replication). There is due disease control
concerning febrile patients in active mosquito months. The data obtained
show widening the range of WNV circulation in Southeastern Europe and
thus the local control strategies are necessary. Understanding WNV ecology
is important to minimize the probability of infection in Europe. Key factors
for arboviral diseases are the urbanisation, environmental change and
globalization. The public health relevance of vector mosquitos results from
species competition, invasiveness and ecological adaptability, competence
for multiple pathogens, potential and adaptability as a vector. Invasive
mosquito biology contributes to the development of efficient and sustainable
strategies for population control. Control of populations is due because
globalization and climate change results in more northern mosquito
expansion in Coastal regions and lowland rivers. The use of European,
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transnational and national climate change and adaptation services could be
further improved. Imposed is a detailed study of the spread of the WNV, both
among the population, reservoirs and vector species in Bulgaria.
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Table 1. Invasive mosquito-transmissive diseases: Invasive mosquito,
transmitted vector-patogen (virus, bacteria, parasite), vaccine available,
treatment and prevention.

Disease Invasive Vector Vaccine Treatment | Prevention
mosquito
Dengue Aedes Dengue fever | No  vaccine | No specific | Mosquito
haemorrhagic | aegypti; virus; approved; treatment; | control
fever; Aedes Flaviviridae; Dengvaxia A Repellants:
Dengue albopictus | RNA  virus: | (CYD-TDV) symptomat | DEET; p-
haemorrhagic serotipes in  12.2015: | ic menthane-3,8-
fever (DENV-1, recombinant treatment diol;
DENV-2, tetravalent Wolbachia
DENV-3, dengue infection;
DENV-4) vaccine in Toxorhynchite
Phase i S larvae;
clinical studies Fungi;
Paramecia or
ciliates;
Sporozoans;
spider species;
irradiated or
genetically-
modified
mosquitoes;
predators into
the larval
habitats
Chikungunya | Aedes Alphavirus; No vaccine; No Mosquito
aegypti; RNA virus Experimental | treatment; | control;
Aedes vaccine not to | Immunity | Wolbachia
albopictus humans after bacteria to
disease; render
macrophag | mosquitoes
e migration | resistant to the
inhibitory | virus
factor-
target  of
antiviral
medicines
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Zika fever Aedes Zika virus No vaccine No specific | Genetically
aegypti; Group; treatment modified
Aedes Flavavirus; IV for  Zika | OX513A
albopictus | (+)ssRNA virus mosquito;
infection; Wolbachia
No cure infected
mosquitoes
Mayaro fever | Aedes Mayaro Virus; | No vaccine No cure; | Mosquito
disease aegypti sSRNA macrophag | control
genotypes (D e migration
and L) inhibitory
factor-
target  of
antiviral
medicines
Yellow fever | Aedes Yellow fever | Vaccine Acute viral | Mosquito
aegypti; virus; lifelong haemorrha | control;
Aedes Flaviviridae; avalable gic disease; | Insecticide;
albopictus | RNA virus A Mosquitoes
symptomat | with the wMel
ic strain of
treatment Wolbachia
Reticular cell | Aedes Histiocytic No Cancer No
sarcoma aegypti lymphoma: a
among Syrian non-Hodgkin
hamsters lymphoma
West Nile | Aedes West Nile | No vaccine is | No Mosquito
fever aegypti; viruses currently treatment; | control:
Aedes available No avoiding and
albopictus prophylaxi | preventing
s available | mosquito bites
Filarial Aedes Filarial No vaccine Parasitic Mosquito
nematodes albopictus | parasites; disease; control;
Dirofilaria Wuchereria Recommen | Symbiotic
(immitis, bancrofti, ded bacteria in the
repens, Brugia malayi, treatment: | genus
immitis) Brugia timori albendaz | Wolbachia-
ole doxycicline is
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combined

inhibiting

with reproduction
ivermectin,
diethylcarb
amazine
and
albendazol
e
Wolbachia Aedes Intracellular No vaccine Control of | Wolbachia is
infection albopictus | bacterium filarial used to
Wolbachia nematode | transfer genes
pipientis; diseases to control the
small non- include spread of
coding RNAs elimination | diseases
may regulate of their | breeding and
bacterial and symbiotic | releasing
host genes Wolbachia | mosquitoes
via
doxycyclin
e
Usutu  virus | Aedes Usutu  virus; | No vaccine; No specific | Mosquito
disease; albopictus | Flavivirus; Experimental | treatment control;
Usutu  virus Group IV | recombinant Bird
neuroinvasive (+)ssRNA DNA vaccine surveillance as
disease for mice; a  predictive
Japanese marker for a
encephalitis usuv
vaccine in outbreak  in
mice humans
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Figure 1. Distribution of Aedes Aegypti in Europe, July 2019: the map
shows its current known distribution in Europe at ‘regional’
administrative level. [European Centre for Disease Prevention and
Control and European Food Safety Authority. Mosquito maps.
Stockholm: ECDC,; 2019. https://ecdc.europa.eu/en/disease-
vectors/surveillance-and-disease-data/mosquito-maps].
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Figure 2. Distribution of Aedes Albopictus in Europe, August 2019
[European Centre for Disease Prevention and Control and European
Food Safety Authority. Mosquito maps. Stockholm: ECDC; 2019.
https://ecdc.europa.eu/en/disease-vectors/surveillance-and-disease-
data/mosquito-maps].
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Figure 3. Number of WNV infections in Europe for 2014-2018. Source:
ECDC.

Number of WNV infections in EU/EEA and EU enlargement countries by
epidemiological week of notification*, 2014-2018.
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Figure 4. Distribution of WNV infection in humans in Europe for 2019,

compared to previous transmission seasons (data 2011-2019). Source:
ECDC.
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BJIMAHUE HA KIMMATUYHUTE TIPOMEHHU BBPXY
JANUHAMMUMKATA HA PABITIPOCTPAHEHUME HA ITATOI'EHUTE B
XPAHUTE
IMPACT OF CLIMATE CHANGES ON DYNAMICS OF SPREAD
OF FOODBORNE PATHOGENS

ri.ac.a-p Ieprana Kpymosa-Boauesa, npod. a-p M. Toros*
HGL;MOHGJZeH OUACHOCINUYEH Haqu0u3CJze006amer0Ku
semepunaprnomeouyurcku uncmumym (HIHUBMH), ep. Cous
*bviaeapcka acoyuayus Ha akpeoumupanume i1abopamopuu 3a Usnumeame
U OuacHOCmuKa
Gergana Krumova-Valcheva, Yordan Gogov*
National diagnostic and research veterinary medical institute,
*Bulgarian association of accredited laboratories for analysis and
diagnostics

Pe3ome

[IpoMeHuTe B KIMMATUYHUTE YCIOBHS OKa3BaT BIMSHHUE BBbPXY IOsBaTa U
pa3MpoCTPAaHCHHUETO HAa MATOTCHH B XpaHUTE. Penuia ca pakTopure, KOUTO
OKa3BaT BJIMSHUE BBpPXY O€30MAaCHOCTTa HA XpaHUTE: TeMIleparypara Ha
Bb3ayXa, BAJICKUTE, CKCTPEMHUTE METCOPOJIOTUYIHU SABJICHUA, 3aTOIIJIIHETO
Ha BOJUTE B CBETOBHHUS OKEaH W TOBMINABAaHE HA HErOBOTO  HMBO.
Knumatuunnre (1)aKTOpI/I 3aciaratT M COIUMAJITHO-MKOHOMHYECKH acCII€KTH,
CBBpP3aHH C MPOM3BOACTBOTO HA XPaHM, M OKa3BaT KOCBEHO BIIUSHUE BBPXY
PasnpoCTpaHCHUETO HA IMAaTOICHUTC B XPAHUTE. N3menennero Ha xIuMarTa €
MPENOCTaBKa 32 MOsIBA U HA HOBU €KOJIOTUYHH HUIIIU, KOUTO OMXa MOTJIH /13
MPOMEHSAT BPEMEHHOTO U TPOCTPAHCTBEHOTO pa3MpOCTpaHEHHE Ha
xpanuteaaute 3abonssanus. Salmonella spp., Campylobacter spp., Vibrio
spp., L. monocytogenes ca eaHu OT Hail-3HAUMMHUTE MHUKPOOUOIOTUYHHTE
ArcHTHu, KOUTO Ca MOJABJIACTHU HAa KIMMATHYHUTC ITPOMCHHU. Ha pea € TOBa
BIUSHUETO BBPXY PpA3NIUYHUTE T[ATOTEHU Cc€ OOBBpP3Ba C TEXHHUTE
TOCTONPUEMHUITM ¥ TBTHIIATA, MO KOUTO C€ IpejiaBa Ha 3apazara KbM
xopata. 3a1bp10049aBaluTe ce MPOMEHU B KJIMMAarTa MOBUIIIABAT CTENEHTA Ha
pHUCKa OT HEOJIArONMPUITHOTO BIMSHUE BHPXY 0€30MaCHOCTTA HAa XpaHHTE. 3a
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OrpaHMyaBa Ha BB3IACHCTBUETO € HEOOXOIMMO IPWIATAHETO Ha
CBOEBPEMEHHU MEpPKM KaTo: IIMPOKO y4yacTHE U KOOPAMHALMS MEXAY
pa3IMYHUTE CEeKTOPU B XpaHUTEIHaTa Bepura ,,0T (epmara 10 macara®
npujgaraHe Ha J00puTe IpPAaKTHKM IpU IPOU3BOJACTBOTO HA XpPaHHU;
MOHMUTOPHHT; OLIEHKa Ha PUCKa; BHEAPSBAHE HA HOBU TEXHOJIOTHH.
Knwuoeu oymu: xaumamuunu npomenu, namoceHu, 06€30NACHOCH Ha
Xpanume

Abstract

The climate changes are affected on the dynamic of spread of foodborne
pathogens. There are a lot of factors, that impact of food safety: the air
temperature, the rainfall, the extreme weather events, the warming of the
oceans and the increasing its levels. The climate factors also affect the socio-
economic aspects of food production, indirectly affecting the occurrence of
pathogens in food. The climate change is a premise for the emergence of new
ecological niches that could change the temporal and spatial distribution of
foodborne diseases. Salmonella spp., Campylobacter spp., Vibrio spp. and L.
monocytogenes are some of the most significant microbial agents that could
be affected by climate changes. The impact on the different pathogens bound
by their hosts and the ways of transmission. Deepening climate change will
be increase the risk of adverse effects on food safety. To limit of the impact
of climate changes, is necessary to take measures in most countries: wide
participation and coordination between the various sectors, involved in the
food chain “farm-to-table”; implementation of good food production
practices; monitoring; Risk Assessment; introduction of new technologies.
Key words: climate changes, pathogens, food safety.

BbBenenne:

IIpomMeHnuTe B KiIMMara Mpe3 MOCIEAHUTE MAECETWIETHS ca €IHU OT
¢dakTopuTe, KOUTO BOZST JI0 MOsSBaTa Ha pa3jMYHU PHUCKOBE, CBBP3aHU C
0e30IacHOCTTa Ha XpaHUTE Ha PA3IMYHUTE HUBA B XpaHUTEITHATA BEpUTra - OT
I'BPBUYHOTO TPOU3BOJACTBO 1O KpaWHMS notpedbuten. OCHOBHUTE
KJIMMaTU4YHU (AKTOPH, KOMTO OKa3BaT BIMSIHUE BbPXY Pa3sNpOCTPAHEHUETO
Ha MAaTOT€HU B XpaHWUTE ca: MPOMEHUTE B TeMIlepaTypara, YBEIMYEHOTO
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KOJINYECTBO Ha BAJIEKUTE, IOSIBATA HA EKCTPEMHH METEOPOJIOTUYHU CHOUTHS
U 3aTOIUITHE BOJAWTE HA CBETOBHHUS OKeaH. Te3u (PakTopH MOBIUSABAT U
YCTOMUMBOCTTa HAa OakTepUH, BUPYCH, Mapa3sHTH U T'bOUYKU CBBP3aHH C
XpaHuTenHUTE 3a0oisaBaHus npu xoparta. lllupokoro pasmpocTpaneHue u
pacTeiK Ha OMOJITMYHHUTE arcHTu, IIpoMAHAaTa BbHB (1)I/I3I/IOHOFI/I$IT3. Ha
’KMBOTHUTE M TAXHATa YCTOHYMBOCT KbM DPA3IMYHHUTE MATOTCHU, MOXKE Ja
J0BeZie 1O TMosiBa B 4YecToTara Ha 3a0O0NsBaHUATA IO pacTeHUsATa M
’KMBOTHUTE, KOETO OT CBOSl CTpaHa HPOMEHS M eNHUICMHUOJOTUATa Ha
Oonectute, npeHacsuu ¢ xpanu (FAO, 2008Db).

[TosBaTa Ha €KCTPEMHH METCOPOJIOTHMYHM YCIOBHS (HABOAHCHHS U
3acyliaBaHe) BOIST A0 3aMbpCSIBaHE Ha MOYBUTE, 3EMENCIICKUTE 3EMH,
BOJIaTa M XPaHUTE OCHOBHO C MAaTOTCHM, XMMHYECKH 3aMbPCUTEIH, KOUTO
IMPAKO WJIM KOCBCHO YBCIIMYABAT BCPOATHOCTTA OT IIOsIBA HA ITIATOICHU B
XpaHUTE U Ch3/IaBaT PEajeH PUCK 3a 3[[PaBETO Ha KOHCYMaTOPHTE.

Ocsen TOBA, NMPOMCHUTEC B TCMIICpAaTypaTa HAa OKCAHUTC W YBCIUYCHUTC
BAJIC)KU, OKa3BaT BIUSHHE M BHPXYy OMOXMMHYHHTE CBOMCTBA Ha BOJATa,
HAJIMYHATAa MUKPOQIIOpa U XUIPOOHOHTHUTE B CBETOBEH Maad. Habmonasa
ce HOBa JMHAMHMKAa B pPAa3lpPOCTPAHEHHETO HA IATOTCHHUTE BUOPHOHH,
BPCOAHUTC H’bq)Te)KI/I Ha IJIAHKTOHA W YCTAHOBSBAHCTO Ha p€avla XUMHYHU
3aMBPCHUTENN B pHOaTa 1 MUIUTE.

BcuuknTe Te3n BT)3)1€I71CTBI/I$I Ha IPpOMCHUTC B KJIMMATa BOJAT 1O PUCKOBE 3a
OOIIIECTBEHOTO  3/]paBe, WKOHOMHUYECKHM, COLHUATHU U  EKOJOTHYHHU
IIOCJICAUIIN. Hay‘-IHI/ISIT aHaJIn3 Ha TC3W NPOMCHH, € IIbpBaTa CTHIIKA KbM
ocuUrypsiBaHe Ha e(EeKTUBHM MEpKH 3a OrpaHMuYaBaHe Ha MOTEHLHUATHUTE
PHUCKOBEC OT Bb3HUKBAHC HAa XPAHUTCIIHU 3a00JIsIBaHUs.

KinmaTnunm ¢axropu, Bausielim BBPXY PpPa3snpoCTPAHEHHETO HA
NATOreHUTe B XpPaHUTeE:

M3MeHeHneTo Ha KJIMMara € IpeanocTaBKka 3a MosiBa HA HOBU €KOJIOTUYHU
HUIIM, KOWUTO OWXa MOINIM Ja TPOMEHSAT pa3NpOCTPAHEHUETO Ha
XpaHUTEIHUTE 3a00JIIBaHUS.

OcHOBHMTE KIMMAaTU4YHU (AKTOpPH, KOUTO HUMAT BIUSHUE BBPXY
pa3snpoCTpaHEHUETO HAa MATOTeHUTE B XpaHuTe ca 0000menn B Tabnuna 1.
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Tabmmna 1. Bb3geiicTBHe Ha KJIMMATHYHHTE (QAKTOPH BbPXY
Pa3NpPOCTPAHEHHETO M Pa3BUTHETO HA IATOTCHUTE B XPAHUTE

KianMmaruuen
(axrTop

Onucanue

Br3gelicTrBue

Temneparypa Ha
BB3lyXa

I'moGannara remneparypa
ce [IOKa4Ba noj
BB3/IEHCTBUETO OCHOBHO
Ha TIAPHUKOBUTE TIa30BE
oT AHTPOIOTeHHATa
JENHOCT.

Ho kpas Ha 21 Bek ce
OuYaKkBa IIOBMILIABAaHE Ha
TeMIeparypara B
rpanunara ot 1,8 no 4°C.

EdexTpT Ha
r7100aTHOTO 3aTOIUISIHE
€ paslupsiBaHe Ha
apeajnTe Ha HIKOU
OaKTEepUATHU U
BHUPYCHU arcHTH.
Habmronasa ce nosiBa
naToreHu (karo
XOJIEPHU U HEXOJIEPHU
BUOPHOHM) B CCBEPHUTE
peruonu. [{o ckopo ce
CMsTallle, 9€ Te3U
OakTepuu ca
XapaKTepHU
€IMHCTBEHO M CaMo 3a
TOTUTATE MOpETA.
ITo-Bucokure
TEMIIEPATYPH TPOMEHST
Y TEXHOJIOTUUTE TIPU
MTPOU3BOJICTBO HA
XPaHUTEIHU MTPOTYKTH
U TIXHOTO ChXpaHCHHUE.
['puzauuTte ca eqnu OT
OCHOBHUTE
pa3mpoCTpaHUTENN HA
Listeria monocytogenes
B XpaHUTEITHUTE
TIPEATPUSATHS.
3aTOIUIIHETO Ha
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KaumaTuuen Bn3geiicTtBHe
Onucanue
¢akrop

KJIMMaTa HamMaJjlsaBa
CHETOBAJICIKHUTE U CE
orpaHuvaBa
OapuepHaTa UM
(byHKIUS Cpely TAX.
[TonynanuwuTe ce
yBeIUYaBaT U 3aceBar
YOBEIIKUTE
MECTOOOUTAHUS.

Temmnepatypa Ha VBennuaBammTe ce | [ToBuIeHOTO MOPCKO

OKEaHWTE, MOPCKO | TEMIIEpaTyph BOJIAT [0 | paBHHUIIE MOXe J1a Obae

paBHUIIE U pasTorsBaHe Ha | MpUYWHA 3a

KUCEIIMHHOCT Ha JICTHUIIATE M | HABOJHSIBAHE HA

BoOJaTa MOBUIIIABAHE HUBOTO Ha | KpaOpexusTa U

CBCTOBHUS OKCAH.

3acTOsIBaHE Ha BOJa —
uJiealiHa cpeja 3a
pa3BUTHE HA peauIa
MaTOTCHU.

ITo-TommaTa Bosia B
OKEaHHUTE Ch37aBa
YCJIOBUS 32 YCUJIEH

b TEX HA OMpeaeTIeHU
BHUJIOBE BOJOPACIIH,
KOUTO MPOAyLUpaT
TOKCHHHM, OTIaCHH 3a
YOBELIKOTO 3/pPABE.

Banexn

I'moOanHoOTO 3aTOILISIHE €
CBBpP3aHO C yBeIHYaBaHE
Ha IaJHaJIUTE BaJICKU,
mosiBaTa Ha EKCTPEMHHU
MeTeOpOJ'II/I'-IHI/I SABJICHUIA

Hao0mronasa ce
yBEJIMYaBaHE Ha PUCKA
OT MOsIBaTa Ha 300HO3H,
npeaBaHy ¢ BojJaTa
(xomepa, xematut A).
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KnuMaruuen Bb3aeicTrBue

Onucanne
¢akrop
KaTo yparaHu, TOpHaja |
Ap-
CrcrosiHMe Ha | [Ipomens ce cwcraBbsT U | [Ipeanocraska 3a
1oyBara BJIQ)KHOCTTA Ha I10YBaTa. | yBEJIUYaBaHE Ha
HacrenBar nepuonu Ha | ciyyauTe Ha
3aCyIllaBaHe. pasnpoCTpaHeHHE Ha
ciopute Ha Bacillus
anthracis.

IToBumaBaneTo Ha
aJIKAJIHOCTTA Ha
ImoyBaTa Ch3JaBa
YCIJIOBHS 32 OLIeJISIBaHE
Ha aHTPAKCHUTE CIIOPH,
a TOBa OT CBOs CTpaHa
IIOBHIIIaBa
BEPOATHOCTTA OT
MOITaJJaHEeTO UM
XpaHaTta, KOHCyMHpaHa
OT XOpara.

KnuMaTuHATE TIPOMEHH KOCBEHO BOJST JI0 MMPOMEHU B PEAWIIA COIHATTHO-
UKOHOMHUYECKH  (akTopu, KOWTO HWMaT  ChINECTBEHa poja B
Pa3MpOCTPAHCHHUETO HA MTATOTCHUTE B XPAHUTE M PA3BUTHUETO HA XPAHUTEITHH
B3pUBOBE.

Cencko cmonancmeo

B crpemexa cu 3a HaMupaHe Ha YCJIOBHS 3a W3XpaHBaHE Ha BCE TIO-
YVBEJIMYABAIIOTO CE HACEJCHHE, Ce 3achiiBa H3IOJI3BAaHETO HAa 3eMsATa 3a
3eMeJeNie U )KUBOTHOBBICTBO. OTIIIEKIaHETO HA TONISIM OpOil JKUBOTHH OT
Pa3IMYHA BHJIOBE BOJH JIO TIPEOJIOJISIBAHE HA BUJAOBUTE Oapuepy NPH HIKOU
3a001sBaHus. JJoMaIIHUTE )KMBOTHH Y€CTO Ca HOCUTEIU Ha HIKOH ITaTOr€HU
¢ oOmiectBeHo 3Hauenue. V0SS et al. (2005) 3a mepBM mBT OmMUCBAT
HOCHUTEJICTBO Ha METHIIWINH-pe3ucTenTHH S. aureus (MRSA) cpen nomariau
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CBHHE, oOTraexaaHu B XoumaHaus. I[IpekoMepHOTO H3MON3BaHE Ha
aHTUOUOTHIIM B MPOMHUIIICHOTO KUBOTHOBBJCTBO € MPUYMHA 3a MOsABaTa Ha
PE3UCTEHTHH OTPOJIMS Ha BaXKHU [MaTOT€HHU MUKPOOPTaHU3MH, ITpeaBaHu C
XpaHuTe.

Xpanumenno-eKycoea npomMuuiienocm

YBenrueHOTO NPOU3BOICTBO HA XPAaHHU, TSIXHATA TPepadboTKa U JUCTPUOYIUS
BOJIM JO pa3NpOCTpaHsBaHE Ha 300HO3HM IMATOICHHM C XpaHaTa.
[IpucwcTBUeTO Ha eHTepoxemoparuunu E. coli O157:H7 ce cBBbp3Ba Hali-
94ecTo KOHCyMalusl C HEIOCTaThYHO TOIUTMHHO HEoOpaboTeHO Meco
(Schlundt et al., 2004), kakTO ¥ Ha KBJIIHOBE B CYPOBH CallaTH.

IToTeHMAJHU MATOTeHN:

Bpp3kara Mexny KIMMAaTUIHUTE TPOMEHU H Pa3MpOCTPAHCHUETO Ha
MaTOreHW B XpaHUTe, Oe30MacHOCTTa Ha XpaHUTE U XPAHUTEITHHUTE
3a00JIsIBaHHS € KOMITJICKCHA.

W3BecTHH ca MHOKECTBO MMaTOTeHU, IPEHACSHU C XpaHaTa, KOUTO MOraT Ja
MPEIU3BUKAT OT JICKO MPOTHYAIIN, HO U TEKKH XPAHUTEIHU 3a00JISIBAHUS.
Cropen ekcriepTHO CTaHOBHIIE Ha EBpONEHCKUAT HEHThp 3a MPEBEHIUS U
KOHTPOJ Ha 3a00JsIBaHUATA BCHYKH I[ATOTEHH W CBBP3aHUTE C TIX
3a00Js1BaHMs ce BIUAAT OT kimMaTuuHuTe npomenu (ECDC, 2007).

B®3 ocHoBa Ha obmupen auteparypen npersen Tirado et al. (2010) crurar
710 U3BOJIa, Y€ OT MUKPOOMOIIOTUYHUTE areHTH, KOUTO Ha-4eCTO ce CBbP3BAT
C KJIMMAaTUYHUTE TIPOMEHH, OT MO-TOJISIMO 3HaYEHHUE 33 OOIIECTBEHOTO 3/[paBe
ca Salmonella spp., Campylobacter spp., Vibrio spp., L. monocytogenes,
Cryptosporidium u ap. ABTopuTe OOBBP3BAT PA3IUYHHUTE MATOT€HU C
TEXHUTE TOCTOMPUEMHUIIM M IMBTUIATa Ha TpeJaBaHe Ha 3apazara KbM
xopara.

Lake and Barker (2018) xmacudwurimpaT cilieJHUTE OCHOBHHUTE MATOrCHU B
XpaHUTE, YCTAaHOBEHW KAaTO MPUYMHUTENIM Ha XPAHUTEIHU OTpPaBSHUS B
EBpona.

Salmonella spp.

CrpuiecTByBaT yOeAMTENHN HAYYHH JIOKA3aTEJICTBA, Y€ CAJIMOHEIO3UTE MpPHU
xopata ce yBenmuuaBaT ¢ 5-10 % mpu moBuIIaBaHe TemIepaTypaTa Ha
okosiHata cpea ¢ Hax S°C. EQexThT oT Temrneparypara BbpXy caIMOHeIaTa
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€ JI0CTa MOCJEeNOBAaTeICH B peAulia pa3iuyHu cTpaHu. MHdexnusara cbe
Salmonella Enteritidis ce Biusic mo-4ecTto OT TeMIlepaTypara Ha OKOJHATa
cpena, B cpaBHeHHe ¢ nHMekuuTe, npuanHenu ot Salmonella Typhimurium
(Kovats et al., 2004).

[Ipu MopmenupaHe Ha pe3yATaTUTE OT MUKPOOMOJOTHMYHATAa OICHKAa 3a
Salmonella Enteritidis B siiniata, nposenena or C30 (FAO/WHO, 2002), e
JI0Ka3aHa Bpb3Ka MEXAY TeMIlepaTypara Ha chbXpaHeHue, oOpaboTkara Ha
XpaHHTE U MMOsIBaTa Ha CaJIMOHENIO3UTE IIPU XOpaTa.

ITpu cBoute mu3cnensanus Kendrovski and Gjorgiev (2012) cbiro goka3sar
Bpb3Ka MEXIy IOBUIIaBaHE Ha cCpelHaTa TeMmIlepaTypa Ha BbB3AyXa M
YBEIIMYCHOTO PA3NpOCTPAaHEHUE HA CAIIMOHEIIO3UTE B MaKeIoH . ABTOPHUTE
PETUCTPUPAT TCHIICHIIMS 32 HAMAISIBAHE Pa3NPOCTPAHCHUETO HA CAIMOHEIH
Ha HAIMOHAIHO HHUBO. [IPOTMBHO HAa TOBAa AHAIM3BT HA CKCIIEPTUTE OT
Ckonmie, moka3Ba oOpatHa TeHicHIUs. CTerneHTa Ha 3a00JeBaeMOCT Tpe3
1998 1. ¢ O6mra 8,3/100 000 u mocrtura mpe3 2008 r. mo 41,2/100 000.
W3cnenoBarenute onpenesaT MPOrHo3eH KoepuiueHT Ha kopenarus ot 0,54,
C KOETO J0Ka3BaT BpbB3KaTa MEXAYy OposST Ha CHOOIIEHUTE Cllydyad Ha
CaJIMOHEJI03a U OTYETCHUTE CTOMHOCTH Ha CpellHATa MEeCEYHa TeMIIeparypa.
Cnopen npoyuBaneto B Penmybnuka CeBepHa MakenoHusi TeHACHIMATA B
MOBHIIIABAaHE Ha TEMIIepaTypaTa Ha Bb3/yXa Mpe3 CIESABAIIUTE JECETUIICTUS
e Ob/1e CBbP3aHO C HAMaJISIBAHE Ha BAJIS)KUTE, KOETO HEM3MEHHO IIE I0BE/IC
710 TIOKaYBaHE YeCTOTaTa Ha CAIMOHEIIO3UTE.

Campylobacter spp.

3a moBeyero crpaHu B EBpoma e xapakTepHa Ce30HHAa TNposiBa Ha
unbeknuure, npuunHenn ot Campylobacter spp. (panna mposer). 3a
pasnuka ot EBpomelickute cTpanu, B KaHana mukbsT Ha 3a00JsBaHUATA OT
KaMITWI00aKkTepuu ce HaOJIro/1aBa B Kpasi Ha M. FOHH M HA4aJOTO Ha M. FOJIH.
[Ipe3 mocneaHNUTE TONMHU C€ KOHCTaTUPa N3BECTHA MPOMSHA B CE30HHOCTTA
Ha XPaHUTEIHUTE OTPaBSHUS, MPUYMHEHU OT KammuiobakTepuu. B cBoeTo
npoyuBane Kovats et al. (2005) oTkpuBarT HEICHO H3pa3eHa 3aBUCHUMOCT
MEXKIy  KpaTKOTpalHMUTE  TOBHUIICHWS  HA  TeMIeparypara u
KaMITIo0aKkTepro3aTa MmpH Xopara. BeIpekn ToBa ChIIECTBYBAT MPOTHO3U
3a 3% yBEJIMYCHHUE B YECTOTAaTa Ha KAMITMIO0AKTEpHO3aTa Mpe3 CIeABAIIUTE
JIECETUIICTHS, B pe3yJTaT Ha u3MeHeHueTo Ha kimmara (Cullen, 2009).
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Vibrio spp.

Penyua npoy4yBanus mokasar, 4e npejacraBurenure Ha Vibrio spp. ce Biausst
Hal-CHJIHO OT MPOMEHUTE B KiauMmara. B cBeToBeH mamiab e u3BecTeH € V.
cholerae, kato mpuYMHKUTEN Ha XOJepaTa MpPU Xopara - eIHO 3a0oJsBaHe,
KOeTo 4ecTo 3aBbpiBa ¢ netaneH u3xoq (WHO, 2016). V. cholerae moxe 6u
€ Hal-noOpuAT mpuMep 3a BIUSHUETO Ha KIMMATHYHUTE IPOMEHU BbPXY
pa3snpoOCTPaHEHUETO Ha MATOTEHNUTE B XpaHuTe. HUCKKM HUBA OT TO3M MaTOreH
Ce M30JIUPAT OT €CTyapHHU BOJAU B LA CBAT, HO €HIEMUYHM 3a OoJiecTTa ce
CMSITaT IJIaBHO TPOIUIUTE U cyOponuure. B Te3u paiionu 3a001s1BaHETO ce
XapakTepu3upa C OIpelesIeHM CE30HHM ENUJAEMUYHH HU30yXBaHu,
MOCJICIBAHU OT TEPUOJAM HAa OTHOCHTEIIHO CIOKOWCTBHUE. AOHOTHYHUTE
(dakTOopH, KaKBUTO ca TeMIlepaTypaTa M COJIEHOCTTa Ha MOpCKaTa BOja,
OKa3BaT CUJIHO BIIMSIHUE BBPXY IPOU3BOJACTBOTO Ha TokcuHM oT V. cholera.
ITopanu TOBa TpsiOBa J1a ce MMa BIIPENBUJ, Y€ JOPH U CllabUTe IPOMEHHU B
MOCOYEHUTE (aKTOPH, MOTAT Ja JOBEAAT JO CEPHUO3HU IOCIEICTBUS B
pa3snpoCTpaHEHUETO Ha XoJepaTa U Bb3JEHCTBUETO i BbPXY OOIIECTBEHOTO
3npase (Hashizume et al., 2009). OcBen xonepHust BUOPHUOH, CHIIECTBYBAT U
Apyrd BUOPHOHHM, KOUTO NPUYMHSABAT CEPUO3HM 3a00JABaHMS Clel
KOHCyMalus Ha pa3jnyHu MOpPCKM XpaHH. llo-BucokuTe Temreparypu Ha
MOpCKaTa BOJia M NPOMEHHUTE B COJEHOCTTAa Ha BOJAaTa OKa3BaT BIMSIHHE
BBPXY pPa3BUTHETO BOJHATa MHUKpo(iIOpa, BKIOYHTETHO Ha V.
parahaemolyticus u V. vulnificus, kouTo ce mpenaBar upe3 KOHCyMHpaHE Ha
ABy4Yepym4yecTd MeKoTesnd. J[OCKOpo JaHHHUTE 3a MOJOOHM XpPaHUTEIHU
3a00JsIBaHUS Ce€ CBbp3Baxa MPEJUMHO C HEPUOHU XHJIPOOMOHTH,
MPOU3XOXKIAIM OT TOIUTUTE €CTyapHH BOJAM, Hal-4ecTO OT pailoHa Ha
Mexkcukanckus 3anuB (Drake et al, 2007). [Ipe3 nmocnennurte 15 roaunu,
obaue, Bce MO-4ECTO C€ JOKJIAABAT Cllydyal Ha CIIOPAJUYHO IMPOTHYAIIN
3a00JsIBaHUS WJIM TOJIEMH XPAHWTEIHW B3PHBOBE CJEJ KOHCYMAIlMsl Ha
cTpuau, 1oouTH OT ceBepHuTe Boau (McLaughlin et al., 2005). Muhlind et al.
(2017) chpmo moka3BaT pa3lIUpsiBaHE apeajia Ha TE€3W MATOTCHHH BUIOBE,
KOETO ce 00sICHSBA C MOBHILIABaHE Ha COJIEHOCTTA Ha BOJATa U III0OATHOTO
3aTOIISTHE HA CBETOBHHS OKEaH.
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Listeria monocytogenes

Chersich et al. (2018) mpoyuBaT pasmpOCTPaHEHHETO HA XPAHHUTCIHU
3abossiBaHus, mpuarHeHu ot L. monocytogenes B FOxxna Adpuka. ABTopure
OTKPHBAT 3HAYUTEIIHU MPOMEHH B OHOJIOTHATA HA TO3U BHUJI, NOBJIHUSHH OT
POMCHHUTE B KIIMATa.

L. monocytogenes e mmMpoKo pa3mpoCTPaHEH MMAaTOreH B OKOJIHATA Cpela.
ChIIECTBYBAT HAKOU OCOOCHOCTH, KOMTO CE€ CBBP3BaT C YyBCTBUTEIHOCTTA
Ha TO3M BUJ KbM MPOMEHHUTE B KiMMaTa. T. HAmp. BUCOKUTE TEMIIEpaTypu
npe3 JIATOTO TMOANOMarat ObBP30TO pa3sMHOXABAaHE HA JIMCTCPUUTE B
paboTHHTE MOMEIICHUS U TIPOU3BOICTBEHOTO 00opyaBane. OT Apyra cTpaHa
OPOITYCKUTE B OXJIAUTEIIHATA BEPUTA TIPH TMPOM3BOACTBOTO HA XPAHUTECITHH
MPOJYKTH, CHIO MOAMOMAraT pa3BUTUETO HA JINCTEPUUTE.

Bop6a ¢ nociiennuuTe 0T BJHSIHHETO HA KIIMMATHYHUTE IPOMEHH BHPXY
0e30IacHOCTTAa HAa XPaHUTe

ChIlecTBYBaT MHOTO HEHM3SCHCHHM BBIIPOCH, OTHOCHO MOCJICIUIUTE OT
PasOopoCTpaHCHUETO Ha IMaTOINCHUTE B XPAaHUTEC, CBbP3aHU C KIIMMATUYHUTC
npomenu. [IbpBarta CThIIKa 3a CIpaBsSHE C TSIX € OCh3HABAHETO HA HOBHTE
MMpCaAU3BUKATCIICTBA. B"I)HpeKI/I TOBA, 3HAYUTCIICH Hp06JI€M B IIOJIMTUKHUTEC Ha
pa3NUYHUTE JbpKaBU 3a OBJAJsBaHE Ha IPOMEHUTE B KIUMara, €
OTCBCTBUETO Ha €(EeKTUBHM MEpPKH, OCHUIypsBalllM HEoOXoaumara
OMOCUTYpHOCT B 00J1acTTa Ha XpaHMTE.

OcHOBHHTE CTPaTerun, KOUTO onxa JOBCJIM 1O HaMaJIsIBAaHC BJIIMAHUCTO Ha
KIMMAaTUYHUTE TPOMEHH BBPXY pa3NpOCTPaHEHHETO Ha IAaTOTeHUTE B
XpaHuTe, ce Oazupar Ha J00OpOTO TMO3HABaHE HAa MHMKPOOHOJIOTHYHHTE
PHUCKOBE U TAXHOTO MPO(ECHOHATHO YIPaBICHHE.

Crparerusira B 6op0aTa ¢ pa3npoCcTpaHEHUETO Ha MATOT€HUTE B XpaHUTE ce
onpeacisl OT HENMPEKBCHATO NPOMCHAIINUTE C€ KIIMMAaTUYHU YCIIOBUA. ToBa
W3MCKBA TMPOBEXJAaHE Ha CHCTEMHHM NpPOYYBaHHUS B peauna obiacTu,
BKIIFOYUTCIIHO MAaTEMATHYCCKO MOACIIMPAHE, HOBU HAYUYHHU MHCTPYMCHTHU 34
u3cieqBaHe  Ha  CIOKHHM  MHUKpPOOHM  MONyJlaluu,  MOAOOpPEHO
eMHUIEMUOIOTHYHO HaOIOIEHUE, 3aCHJIEH KOHTPOJI BBPXY 3[paBETO Ha
NPOAYKTUBHHUTE )KUBOTHU. OCHOBHA 3aj1aua o0aye OCTaBa MoA0OpSBAHETO HA
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KOOpJAuHaluiATa W HAYYHOTO CHTPYAHHUYCCTBO MCKAY CIHCHHAIUCTHUTC I10
0e30macHOCTTa Ha XPaHUTE U 3APpaBETO HA ) KUBOTHUTE.

3akiroyeHue

W31105k€HOTO 10 TYK TOKa3Ba, Y€ ChIIECTBYBa HEOOXOIUMOCT OT 3aCHIIBAHE
Ha MEpKHUTE 1O e(pEeKTHBHO NpHJIaraHe Ha MPOrpaMHTe 3a YIpaBlCHHE Ha
6e3onmacHoctra Ha xpaHute. OcoOEHO BHHMMAaHHE 3aCIIy)KaBaT HAKOJIKO
IPEHOPBKY 32 MPEAOTBPATIBaHEe HA BH3HUKBAIIUTE PUCKOBE!

Humepoucyuniunaprnocm: HEOOXOIUMOCT OT IIUPOKO Yy4acTHE U
KOOpJMHAIMS ~ MEXAYy PpasIUYHUTE CEKTOpH, Y4YacTBAIlld B
XpaHWTEIHATa Bepura ,,0T ¢epmara a0 macarta“;

Ilpunazane Ha 0obpume npakmuky: aKTyaaTu3upaHe U KOPUTUPAHE HA
I00puTEe TPOW3BOACTBEHU M XUTMEHHHM MPAKTUKH B o0jacTra Ha
XpaHH, Taka Y€ CHIIUTE Ja OTrOBapsT aJICKBaTHO HA MPOMEHUTE B
KIIMMaTa v npeanprueMane Ha 000CHOBaHHM JICHCTBHS 32 SITMMHUHAPAHE
Ha MOTEHIMATHUTE MUKPOOUOJOTHYHHN OIACHOCTH B XPaHUTEIIHATA
BEpHUTa;

Habniooenue u monumopurne: TOCTOSIHHO HAOMIOACHHUE BBPXY
HOBOBBH3HUKBAIIM XPAHUTEITHH B3PHBOBE B HEOOMYaHU reorpadcku
mmpuHA. Ch371aBaHETO HA MEXAYHApOIHA MpeKa 3a ChOOIIaBaHe Ha
HOBOBB3HUKBAIIM 37paBHU PUCKOBE U JOKJIAJBaHE Ha KOHKPETHU
CUTYyallud B OTJIEIIHUTE Abp)KaBU. Te€3u MEpKH Orxa TONPHHECIH 32
nojfo0OpsiBaHE Ha CUCTeMaTa 3a OTKpUBAaHE, OLIEHsABaHE U OBP30
pearmpaHe Ha B3HUKBAIIUTE PUCKOBE 32 OOMIECTBEHOTO 3/IPABE;
Oyenka Ha pucka: Taka OM ce OCUTypuia HaydyHaTa OCHOBa 3a
pa3paboTKaTa U MpueMaHe Ha CTaHAAPTH 3a O€30MaCHOCT Ha XpaHMTE.
KnumatnyanTe MpOMEHH MOTrart J1a ObIaT MPUYMHA 32 Bh3HUKBAHE Ha
HOBH PUCKOBE, CBbP3aHM C 0€30I1aCHOCTTA Ha XpaHUTe. Te3u prucKoBe
€ HeoOXOMMO J1a Ce IPOTHO3MPAT U OILIEHSIBAT CBOCBPEMEHHO;

Hoeu mexnonozuu: HeoOX0AUMO € Ja ce 0ObpHE BHUMAHHE BBPXY
Pa3BUTHETO Ha MOAXO/AIIN MEXaHU3MHU 3a BHE/IPSIBAHE U KOHTPOJI Ha
HOBUTE TEXHOJOTMU TIPU TPOU3BOJACTBOTO U 00paboTkara Ha
XpaHHTE.
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The climate changes are one of the biggest threats to food security worldwide. In this connection, a number of national and international initiatives are organized to

crops adaptation and mitigate the negative consequences. A central component of

this approach is the use of agricultural biodiversity as a gene fund for increasing crop

sustainability. Information on stored plant genetic resources guarantees access 10 the gene fund and enhances its use for benefit of society. The IPGR database includes
passport information about 52,275 accessions, received through introduction, expeditions or breeding programs in the country. The National Register PHYTO'2000

optimizes the management of plant genetic resources with a view to their storage, i

and exchange. Passport data includes

taxonomic description, biological status and ecologi- origin of the 9,929 local varieties and populations from home gardens and small farms, as

well as wild forms from Mdr natural habitats, are collected by expeditions. There are registered 5,395 breeding materials (advanced cultivars and lines) with Bulgarian

origin. 36,451 by free exchange. Collections of cereals, grain legumes, fechnical, forage crops, vegetables, medicinal

and aromatic pl-nu are created. The ECPGR provides of activities and between and all potential users of plant gene fund.

EURISCO the free access to ex situ in Europe.
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The study presents data on the newest variety of common winter wheat. "Nadita, created at IRGR, Sadovo. The variety was
recognized in 2016 as original by the Cereal Expert Committee of Agency Plant Variety testing, Appr. & Seed Control. Winter
common wheat Nadita has a lying down rosette. Average early variety, heads 2- 3 days earlier than Sadovo 1. Its vegetation period
for the test years is on average 214 days, varying from 209 - 233 d. di Forms dense and even crops.
About 750 spikes stems develop per square meter. The height of the stem is about 98 cm, ie lower than that of the parent forms.

on weather

The stem is erect vertically, ie, resistant to lodging. Resistant to shattering - its weeds are moderately dissolved - equal to
standard. It is characterized by not very big grain - an absolute mass of about 34-37g. Compared to the standards for Group B, it is
\ngcr than Annapuma nnd smaller than Sadovol. Its test weight is equal to Sadovo's 1 - 78-79 kg / hl and higher than that of

In ia ware obtained yields of 995 and 1062 kg / da equal and proved higher than the Anapurna variety.
Economy variety - highest yiclds at fertilizer level N 6 or 18 kg / da physical fertilizer.

Keywords: common winter wheat, Nadita variety, ical variety, high yield
ITmenunara ¢ OCHOBHA 3BPHCHO - JKHTHA KYJITYpA, € KOSTO € Ha G BB3JIH3a HA OKOJIO
650 ML TOHA TOJMINHO, Kato 75% ce KOHCYMHMpa JMPEKTHO, 15% KOCBEHO 3a XpaHa Ha a 10% ce 38 CEMEHA M

uraycrpuaaay nenn (Carter, 2001).
Tlo npornosn na MAO HHBOTO Ha NpPOAYKuMSITA 3a Tasn roauna me Guae ¢ 4,0% najx uuBoto, nocturnaro npes 2018 r, Ho Bce ome He gocTHra

PErHC npes 2017 roamna. http:/www. fao.org/news/story/en/item/1184265/icode/
Ilo onepaTHBHH JaHHH OT cayxGH .3 2 or M3XI, 3acetHre IIOMM ¢ NIICHHIA npe3 ecenta Ha 2018 ca
ne: Hajl HUBOTO ema roquna (¢ 0,2%) - (O anamm3 3a KyATypH BO Ha
Xxpanure u ropute - bionerun Ne 48/2018 na M3XI™
Eana or 3anauH B ra Ha e Ha KauecTBOTO HA IBPHOTO, KAKTO N0 OTHOUICHHE HA XPAaHHTEIHATA MY
or Ha GedThK, Taka M 1o Ha HYHATE MY u (b 1991). Tlopanu
p Mexcty u ( jicva, 1994) pa6ora no Ha cuHm
Ce 3ATPYAHABA. 3ATPYAHCHHA Ch3aBa M HOJHICHHUA Ha Ha T¢. KOMTO HUYHHTE M
KauecTBa Ha FbPHOTO, KAaKTO U (haKTa, e Te TBHP/E CHIHO Ce BIHAAT OT eKOJIOTHIHHTE YCI0BHA ( 1987). Ha THPHO € UHATO
T ce or TO Ha c ye ta na cpenara (Tsenov et al., 2006, Ilamenos, Crienos, 2008). Jlpyro
Ha ypara. 1 € uyBC KbM Ha Ypara, KOCTo c¢ oTpa3sisa Ha
ck‘bcmﬂe Ha nepnona Ha HAJIMBAHE HA 3LPHOTO M B KpaiiHa cMeTKa Ha pelynmpane Ha JoduBa o1 36pHO (Hodson and White, 2009 )
BLB BCHUKH BOJCIIH CEJICKIMONIH NPOrpamMy ce paGoTH BHPXY MOBHINABaHe KauecTBOTO Ha supro. Tosa e
Hal-YCICIUIHO B CTPAHH ChC CHIIHO PA3BHTO HPHCHO P BO. KbJICTO hepmep y HUPEMHH 1IPH HA CHIHH

Ypes HACTOANIOTO H3CACABAHC €€ HPABH HHOJOIMMHA, CTONAHCKA H TCXHOJOTHYHA XADAKTCPHCTHKA HA HOBHS COPT OOMKHOBCHA 3MMHA
mmennna Haxnra.

MATEPHAJIH H METO/L
B nepuona 2014 -2018 ¢ M3BBpIICHO NPOYYBAHE HA GHOIOIMUHHTC M CTONAHCKH TOKA3ATEIH IPH TOACKH yeaous. KoHKYpCHHTE COPTOBH ONMTH ca

3aJI0KEHH B 4 MOBTOPEHHs NPH OTHETHA IUIONI HA BCSIKA or 10 k.. Tp e WS 33 OTT Ha

P . KATO 33 e GoGosa kyntypa. Cenrbara e u:npmnauu c 600 xc /kB.M B 3a paifona
CPOK. Onummu €4 HOKA3ATCINTC: BEICTAIMOHCH EPHOJL, JaTa Ha W Ha (cm). Gpoit crubna,
JloGHMBBT FBPHO € TpPEepaBHEH KBM JICKAp M € CPaBHABAH ChC CTAHAAPTA Ca.uom l Macara na 1000 3ppHa (g) ¥ Xekromurposara maca (kg/hl) ca
onpesiessHy o1 cpeana npoda. Cr Ta e B no uA Ha P Kato ca B
Xl KaMcpH BbB (hasa Gparene npes syapu . pespyap HuHATA  na KbM Ha KbiTa
PHIKIA € HIBBLPIICHA [IPH MOJICKA YCIOBUS Ha ¢ Gon, a KeM MaHA Ha H3KYCTBeH HH(PEKIMO3CH d)ou
PE3YITATH U OBCBIK/IAHE

Copr FMMHA Hamura e IO MeTONIa Ha Ly Karto camn copr M u

omuns M 153, Kpserockata e wssbpmena npes 1997 romuma. Coren orGop ma iiacose B F2 npes 1999 nmumsita ce pasMHOKAaBa M ce M3NHMTBA
HOCJICIOBATCIIHO B KOHTPOIHO p COPTOBO " P J1o cera.
Copr Hanura ¢ Ha Gpana. 11 CPEIHO €AbP KJIac M THMHO YCPBCHO 36pHO. OGHKHOBCHATa 3MMHA
muennna Hamnra nva aexama pos:’rm Cpeano pan copr, U3KIacaBa 2- 3 JHM 10-paHo oT copt Caoro 1. BereTallMOHHHAT MY NEPHOIL 38 TOAMHHTE HA
WIHTBAHE e cpenHo e 214 anm, Kato Bapupa or 209 — 233 a or HanuTe yeaopus. Mopmupa recTH M nocepn. Ha

paren MeTHp ce oxoro 750 crn6na. Ha cre610T0 € oKoo 98 cm Te or Tesm Ha bopai.
Cre0u010 ¢ ¥ T.EY Ha MYy Ca CpetHO P p: Ha ¢

Xapakrepuiupa ce ¢ He Mnom €/IPO FBPHO — aGCOMIOTHA Maca OKoJIo 34-. 37g B CpaBHEHHe Che CTaHapTHTe 3a rpyna B — e ¢ no-eapo 3pHO o1 copr
Amnanypua n no-ape6no or Cazoso 1. Xekroaurposata My Maca e pasra j1o Tasn na Cazono 1 ~ 78-79 kg/hl u no-sucoxka or Tasu Ha Ananypua.
Tonepanten ¢ na kadssa pexaa u OGpalnHecTa MaHa M YCTOMYMB Ha uepHa M xKbiara phxsa.  lpurexasa mHoro n06pa CryaoyctoduMBocT
. ITo HMYHH KaUeCTBA HA 3PHOTO MOKPHBA H3HCKBaHMATA 3a Ipyna B.
CopreT ¢ NOCTHKEHHE HA NPOAYKTHBHOCT. CPE/HO 33 YCTHPHIOMHMINHHA NepHoa Ha copromsnuTeane B KCO or Hero e nojiyuen 106HB 3bpHO 0T 7,37
t/ha niau 10.8% no-BHCOK oT 'rozu na copr Caznono 1. ITpes 2017 ronuna B Cesepna Brirapus ca nonydenyd 106usn ot 995 u 1062 kg/da pasuu 1 oka3ano

OT copT AHanypha. COpT — Haii- BHCOKH J06MBH ce npu HUBO Ha Topene N 6 win 18 kg/da dpusnueckn Top
Haii. TBO Ha copt Haaura e chueTanNeTo Ha roJeMHsA HOTCHIHAI 32 JI00HB H ePeKTHBHO H3NOIIBANC HA
a30Ta 3a GopMmpane Ha e,zxmmun npoaykuusi. Tosa chueranme me gosene 10 Ha A u op Ki
pesyararn 3a dpepmepure. Toii e ¢ Muoro godpa np Oparumoct, cp P H MHOIO 100pe 03bpHEH KiAac. 3bPHOTO He € MHOTO
enpo. Ip n06pn Kauecrsa.
This work was supp by the Ministry of and Science under the National Research Programme "Healthy Foods for a Strong Bio-

Economy and Quality of Life" approved by DCM # 5§77/ 17.08.2018"".
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Mapuana I'eopzuesa

BOB1 leads to heat-
vidog thaliana

Mariyana Georgieva, Dimitar Todorov, Valya Vassileva
Instiuro of plant oy of Bt

The global ofimate ohange reculting In an ambilent hat been ac a major probiem that affects many physiologioal,
and genetio Iin plants. of plants to extreme have been studied, but how heat ctrece affeots DNA integrity
remain poorty underctood. In thic ctudy, we focuced on the BOB1 ge: to the Nuclear C (NuacC) gene family that contributes to abiotio ctrecs;

heat-induced
DNA damage (DNA cirand breakc and oxidaitve bace damage) in bob7-3 and the wild-type Col-d planis. Our resultc chow that BOB1 may oontribute to|
otolerance of maintenanoe of whioh oan be usad for of heat ofteots on

m-ﬁumwdunn.lmu-mpm
plants analysed for shock response.
Col-0 bob1-3

Control

Py rowt e foT)

Differences in DNA damage level in wiid-type Colld and bob1-3 mutants. The leclon-cpeoifio
A/N comet assay in Arabidopsis bob1-3 nuclel troated with enzymes Fpg and Endoill
@n Increase in the frequency of nucieoids class 4 and 5.
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This 3tudy was supported by the Nusonal Science Fund of
e Busgarian Winlstry of Eucation and Schnce.
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Morpho-physiological variation and antioxidant response of Bulgarian wheat cultivars
after drought stress and subsequent recovery

BULGARIAN Anna Dimitrova, Mariyana Georgieva, Iskren Sergiev, Elena Shopova, Valya Vassileva

ACADEMY Institute of Plant Physiology and Genetics, Bulgarian Academy of Sciences,
of S CKI x[:‘i\l CES 1113 Sofia, Bulgaria, e-mail: anndim@yahoo.com
Drought is a major to growth, and p of crop plants during current extreme weather threats. Identification of morphological,
hysiological and biochemical i plant drought is a major chall for agri science. To il i

g to
dehydation and develop early markers for drought tolerance, four Bulgarian winter wheat cultivars (Zlatitsa, Yantar, KM135 and Sadovo-1) were subjected to
severe but recoverable drought at the seedling stage. Assessment of stress and recovery levels was based on plant growth parameters and leaf relative water
content (RWC). All cultivars showed drought-induced reduction in the leaf RWC with a larger decrease in Zlatitsa. The applied dehydration caused activation of
antioxidant defense systems in a cultivar-dependent manner. At the cellular level, drought had opposite effects on the leaves of Zlatitsa and Yantar. Higher

stomatal fre was in the dehy leaves of Zlatitsa and lower frequency in Yantar. In general, trichome density was high in the leaves of
Yantar, decreasing only after the recovery period, whereas Zlatitsa had a lower trichome number that increased after recovery. Thus, the observed differences in
drought response and recovery imply for the exi: of different i ies to dehydration in wheat cultivars.
| OVERALLGOAL | o
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Study the drought stress responses of four wheat cultivars Bo R .E1 @ o 2
under dehydration and subsequent recovery, and identify early %18 £ =
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Four Bulgarian winter wheat cultivars, Sadovo-1, Yantar, Zlatitsa - 7 7 Y %
and KM135 were analysed in this study. Drought stress was 7 Z 2 I 7
imposed on 10-day-old plants with a fully developed second leaf 4 - - 7
and third leaf by for a period of 7 Zlatitsa  Yantar  KM135  Sadovo
days, followed by 4 days of recovery. All analyses were performed Fig. 4. Stomatal (A) and trichome (B) frequency on the leaf surfaces of four
on the second fully expanded leaf. wheat cultivars under optimal watering, drought stress and after recovery
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Studied wheat cultivars differential to wats

>
&l ‘ manifested by different reduction in leaf RWC and changed leaf micromorphology;
g > The lower number of stomata and higher trichrome density under drought stress are
o ‘ related to higher drought tolerance;
‘s | » The applied y caused cultiv changes in leaf antioxidant
§ 40 | defense systems.
2
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This work has been carried out in the framework of the National Science Program
i and of Risks of Adverse Events and Natural
Fig. 3. Relative water content (RWC) in the second fully expanded Disasters”, approved by the Resolution of the Council of Ministers Ne
leaf of four wheat cultivars grown under optimal watering, drought §77/17.08.2018 and supported by the Ministry of Education and Science (MES) of
stress and after recovery ‘Bulgaria (; Ne D01-230/06.12.2018).
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CbBBPEMEHHU UBMEHEHUS HA KIIMMATA B BbJITAPUA
npo¢. n-p Huna HuxkosoBa npod. a1-p I'eopru Payen
Cogpuiicku Ynusepcumem ,, Ce. Knumenm Oxpuocku “, ep. Coghus

N3MmeHeHneTo Ha KiauMmara € €IHO OT Hal-BaKHUTE IpPEAU3BUKATEIICTBA,
KaKTO 3a MEXKIyHapoaHaTa OOIIHOCT, Taka U 3a bbirapusa. OT Ha4aaoTo Ha
METEOpOJIOTHYHUTE HabmoaeHus aocera 2018 r. e yeTBbpTaTa Hal-TOILIA
roguna, ciuen 2016, 2017 u 2015 r. (WMO, 2018). Penuna nHaydHu
n3cieABaHMs I0COYBAT, Y€ Mpe3 MOCIEIHUTE TOANHU, TOPa U3MEHEHUETO
Ha KJIMMara, MO-4€CTO C€ MpOosiBSIBAT OypH, HABOJHEHHUsS, BCE MO-4ECTU
MIEPUOJN ChC BUCOKHU TEMIIEpPATypH, OUYAaKBAT HU CYIIM, I10XKAapH, BHE3AIHU
Mpa30Be, MOKaYyBaHE Ha HMBATa Ha MOpPETa M OKEaHW U CBHP3aHUTE C TOBA
MKOHOMHYECKH 3ary0H, IO-JIECHO pa3lpOCTpaHeHHWE Ha HWH(QEKINO3HU
0oJiecTy U TopH 3acuiieHo nmonuTrdecko Hanpexenue (World Wide Fund for
Nature, 2019).

AHanu3bT HAa TEHICHIMHTE B M3MEHEHUE HAa CE30HHHUTE TEMIIepaTypu Ha
BBb3/lyXa 3a bbarapus nokassa Mo3UTUBEH TPEHJ Ha MPOJETHUTE U JIETHUTE
temneparypu 3a nepuoaure 1961-2015 u 1986-2015. Cratuctuuecku
3HAYUMU TEHJEHIIMH C€ YCTAaHOBSBAT 3a ceBepHa bbiirapus, 10KaTo 3a 10)kHa
bbarapus TeHAEHIMUTE 32 TOBEYETO CTAHIIUU Ca CTATUCTUYECKH HE3HAUNMU.
Ilo oTHomIEeHHE Ha BajJeXHUTe ce HaOJt0/aBaT Pa3HONOCOYHU TEHACHIINU.
HeGnaronpusiten ¢akt 3a 3eMelenuero B ceBepou3TodHa bwiarapus u
nonuHata Ha p. CTpyMa € ch4eTaBaHETO Ha MOBUILIEHUETO Ha MPOJIETHUTE
TEMIIEpaTypd Ha BB3AyXa C TOHWKEHHETO Ha BaJeKHHUTE CYyMH.
Teputopuute, 3acerHatv OT cylla ca MO-YSI3BUMU OT HABOJAHEHUS NpHU
VWHTEH3UBHU BaJIeKH. XPOHOJOTUYHOTO PA3NpPEACIECHUE Ha CIIy4auTe ChbC
CcylIa IIpe3 MpoJIeTTa 1 JIITOTO MOKa3Ba [0-4ecTa MposiBa ciiel] cpenata Ha 80-
T€ TOAVWHM Ha MUHAJINSA BEK, KaTO TOBA € MO-CHO M3Pa3€HO 3a JISTOTO B
CpaBHEHHUE C MPOJIETTA.

3a nepuoga 2001 — 2017 r. e ycTaHOBEHa SICHO M3pa3eHa CUHXPOHHOCT B
MposiBaTa Ha CyXW M BAJIEKHU NEPUOAU U CPEIHUTE JOOMBH OT 3bPHEHU
KynTypH 3a bbirapus: HaOnro1aBa ce 3HAUUTENIHO MOHMKEHHE HA JOOUBUTE
nipe3 cyxute roaunu (2003, 2007, 2012 r) u mo-BUCOKH TOOUBH 32 BaJICKHUTE
roaunu (2004, 2010, 2014 1.).
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EFSA’S APPROACH TO CLIMATE CHANGE AS A DRIVER OF
EMERGING RISKS
Angelo Maggiore!, Federica Barrucci!, Giacomo De Sanctis', Raquel
Garcia Matas?, Yves van der Stede?, Ana Afonso?, Angeliki Konsta®
'European Food Safety Authority, Via Carlo Magno 1A, Parma, Italy
“corresponding author: angelo.maggiore@efsa.europa.eu

According to the EFSA’s Founding Regulation (EC) No 178/2002 (Article
34), EFSA is required to establish procedures for the screening and analysis
of information with a view of identifying emerging risks in the fields within
its mission. The aim is to anticipate or even prevent future food safety
challenges and risk assessment needs (data, knowledge, methodologies) thus
contributing to preparedness. The achievement of this aim in the long-term
may be based on the identification of drivers. They are natural or
anthropogenic factors causing complex and interlinked changes that could put
the European food system under severe stress. Because of them, food safety
cannot be taken as granted in the future. Climate change is one of the most
relevant drivers of emerging risks.

While a broad range of forward-looking studies and publications examine the
impact of climate change on food security, future challenges for food and feed
safety as well as nutrition quality are often not specifically addressed. The
CLEFSA project (Climate Change and Emerging Risks for Food Safety) aims
at developing and testing new methodologies for emerging risks identification
and to produce a characterised list of emerging issues/risks potentially
affected by climate change. In particular, it explores the possibility of a) using
a specific driver, climate change, for long term anticipation of emerging risks,
using scenarios of climate change b) using horizon scanning and
crowdsourcing to collect a broad range of signals from a variety of
information sources, ¢) enlarging the knowledge network to experts for the
specific driver from international EU and UN agencies and d) designing
Multi-Criteria Decision Analysis tools for characterisation (including
scoring) purposes through a participatory process.

135



A transparent and reproducible procedure has been designed including the
following steps: 1) Building CLEFSA Network; 2) Designing identification
criteria; 3) ldentifying Emerging issues; 4) Designing characterisation
criteria; 5) Building climate change Scenarios; 6) Developing a Tool for the
characterisation; 7) Building the Characterisation group; 8) Scoring and
characterisation; 9) Reporting.

This procedure will also bring together past and present EFSA initiatives in
the area of climate change, thus, providing more transparency on how EFSA
is addressing this global issue.

A survey has been launched to collect a broad range of issues, including weak
signals, potentially affected by climate change. The scope of the survey has
covered all EFSA’s areas, including contaminants. More than 600 people
responded, providing over 240 issues. The issues identified in the survey have
been complemented by literature search, using on-line searching tools
developed by other EU institutions, the EFSA Emerging Risks Networks
(Emerging Risks Exchange Network — EREN and the Stakeholders
Discussion group) and information stemming from EFSA’s activity related to
the subject.

A CLEFSA discussion group has been created constituted by experts from
international EU and UN institutions and coordinators of large EU projects
involved with climate change. The task of this group is mainly to support the
design of a Multi-Criteria Decision Analysis tool for characterisation
purposes and as focal points for the participatory characterisation exercise.
The criteria to identify emerging issues potentially affected by climate change
have been defined based on those used in the EFSA emerging risks
identification process and adapted to the specific driver under analysis. A
report will be produced and published at the end of the project (2020).
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HNECTUIIUIHUTE ATEHTU KATO IPUYUHUTEJIN HA
OTPABsAHUA CPEJ JUBUTE )KUBOTHHU
PESTICIDE AGENTS AS FACTORS FOR WILD ANIMALS
POISONING

HNBanka Jlazaposa, I'eprana HukoJsioBa baiueBa
Bemepunapnomeouyuncku ¢haxyrmem, Tpaxuticku ynusepcumem,
Cmapa 3azopa, bvrcapus
Kopecnonoenyus: 1_asenova_lazarova@abv.bg
Ivanka Asenova Lazarova, Gergana Nikolova Balieva
Faculty of Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria

OTpaBsiHETO ¢ TECTHUIMAU € CEepUOo3eH MpolieM, KOHUTO BBIIPEKU
NpeaNpueTuTe MEPKH B CBETOBEH Mamad, NpoabDKaBa Ja HaHACA
3HAYUTENIHU LIETH BbPXY AUBHUTE )KUBOTHH M JOBEXK/A JI0 YHUIIOKABaHE Ha
JIECETKH 3aCTPALIeHN BUIOBE U JI0 3aIU1axa OT N34Ye3BaHE Ha LIEJH MTOMYIaluu
OT TAX B JaJieHU peruoHu. ToBa Hajara HEOOXOJMMOCTTA OT 3aABIO0YEHO
Npoy4YBaHe, BHUMATEIHO IUIAHHUpPAaHE W KOHTPOJMPAHO H3MBIHCHHWE Ha
OTTOBOPHOCTUTE HAa KOMIIETEHTHUTE WHCTHUTYIIMH, KaKTO Ha PErHOHAIHO,
Taka ¥ Ha CBETOBHO HUBO, 33 TOCTUTAaHE Ha HeoOXoauMuTe pesyiraru. [Ipe3
MOCIIEAHUTE HAKOJIKO JECETUIICTHS peArIla JIbpKAaBU MOCTUTHAXA YCIEXU B
Ta3M HACOKA, HO B ABJITOCPOYCH TUIAH YIOTpedaTa Ha MECTUIIUAN MOXKE CaMO
Ja ce HaMaldd M KOHTPOJUpa JO OMNPENEICHO HHBO, KaTO BEPOSTHO
OCTaThYHHUTE KOJHMYECTBA BEIIECTBA OT TAX HHUKOra HsAMAa Jla M3YE3HAT
usisu1o. ETo 3a1110 e BaxkHO J1a MpoaAbIIKaT yecuiuaTa 3a 0opba ¢ He3akoHHaTa
U TMpeKoMepHa ymoTpeba Ha MEeCTUIUAM MO IlaTa Bepura OT BCHUYKHU
3aWHTEePECOBaHU CTpaHu. HacTosmoTo npoyyuBaHe mpenrocTass OO Mperie
Ha CUTYaIUATa C U3MOJI3BAHETO Ha MECTULIUIM B OKOJIHATA CpeJla U HETOBUTE
eQeKTH BBpXY MOMYJIallMATe Ha ITUBUTE KUBOTHU W JMBaTa MPHUPOJA KATO
sso. Lenra My e a mpeacTaBu U aHAIM3HUPA JaHHU OT JOKJIAIU 32 3alluTa
Ha JIMBaTa MPUpPO/Ia, KaTO WACHTHU(PHUIINPA OCHOBHHUTE IPHYUHH 32 OTPABSIHUS
Ha JuBM nTuiy Ha bankanure.
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Kniouoeu oymu: necmuyuou; ouu dcugomuu; Ouu NMuyu, Ompaesue;
banxancku nonyocmpos

Pesticide poisoning is a serious problem that, despite measures taken
worldwide, continues to cause significant damages to wild animals and leads
to the destruction of a number of endangered species and to the threat of
extinction of entire populations in certain regions. This situation poses the
necessity of a profound investigation, detailed planning and controlled
implementation of the responsibilities of the competent institutions, both at
regional and global level, to achieve the necessary results. Over the last few
decades, some countries have been successful in this task, but in long term
view pesticide use could only be reduced and controlled to a certain level,
with the residues not likely to disappear completely. It is therefore important
to continue efforts to combat the illegal application and overuse of pesticides
by the stakeholders at all levels. This study provides an overview of the
situation of pesticide use in the environment and its effects on wild animal
populations and wildlife in general. Its purpose is to present and analyze data
from reports on wildlife protection and thus to identify the most frequent
causes of wild bird poisoning in the Balkans.

Key words: pesticides; wild animals; wild birds; poisoning; Balkan
Peninsula
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I'OPEIIX BbJIHU B COPUA U BIIMAHUETO UM BbPXY
CJIYYAUTE HA UHOAPKT U UHCYJIT IIPE3 JIATOTO
SUMMER HEAT WAVES IN SOFIA AND THEIR IMPACT ON
STROKE AND HEART ATTACKS

IBeran Aumurpos’ 3opuuna Cnacosa?

1 - Hayuonanen uncmumym no memeoponoaus u xuoponoaus, Cogus,
bwvrcapus

2 - Hayuonanen yeunmuvp no obuecmesero 3opase u anaiusu, Cogus,
bvrcapus

E-mail: tzvetan.dimitrov@meteo.bg, Z.Spassova@ncpha.government.bg
Tzvetan Dimitrov!, Zornitsa Spasova?
1 - National Institute of Meteorology and Hydrology, Sofia, Bulgaria
2 - National Center of Public Health and Analyses, Sofia, Bulgaria

KnumatnyHuTe n3MeHeHus pe3 MocaeIHUTE A1eCeTUIICTUS BOJAT HE CaMo 10
HapacTBaHE Ha cpeiHaTa TeMIepaTypa Ha Bb3/1yXa Ha HalllaTa IJIaHeTa, HO U
710 yBeJIMYaBaHEe HA YeCTOTaTa, MHTEH3MBHOCTTA U MPOABIKUTEIIHOCTTA HA
OIIACHUTE METEOPOJIOTUYHH siBJIeHUS. [107100HO eKCTPEMHO METEOPOIOTrHUHO
SBJICHUE Ca TOPEIINTE BBIHU — 3a yYMEPEHHUs KIMMATH4YEH IOsC TE Ce
nepUHUpAT KaTo MEepPHoJ] OT MOHE TPU MOCIEAOBATEIHHU JIHHU, Mpe3 KOWUTO
MakcHMajHaTa TeMIlepaTypa Ha Bb3ayxa jgocrtura u Hajasumasa 30.0 °C.
[Tono6HM HeOMaronpusATHU NPOSIBICHUSI Ha BPEMETO 3acAraT BCE M0-4eCTO U
0cOOEHO CWJIHO TO-IOXHHMTE CTpaHH, KakBaTo € U bwarapus.
[IpoabIKUTENTHOTO TOIJIMHHO HAaTOBapBAaHE BBPXY UYOBEIIKUS OPraHU3bM,
IIOPOZIEHO OT IOpEIIM BBJIHHU, MMa U3KIIOYUTEIHO HETaTUBHO BH3JECUCTBHE
BBPXY BCUUYKH XOPa, HE3aBUCUMO OT 3[PABOCIOBHOTO CHCTOSHUE HA YOBEK.
Oco0eHo ysi3BHMa rpyra ca CTpaJailuTe OT ChbPACYHO-CHA0BH 3a00JIIBaHUS.
B HacTosmoTo n3cnenBane € IpoydyeHo BIMSHUETO HA TE3U FOPEIIH IIEPUOIN
BBPXY cllydauTe Ha MH(MapKT U UHCYAT npe3 jasaToTo B Codusa. CpaBHeH e
CpeAHHUAT Opoil Ha MPUETUTE MALMEHTH 10 BpeMe Ha TOPEIIN BBIHHU C TO3H
Ipe3 ocTaHajlaTa 4acT OT TOIJIOTO MoJyroaue (0O0XBalamo MecenuTe Mai-
cenTteMBpu BKItouuTenHo). Ilo mannu ot mepuoma 2006 — 2011 r. ca
U3CIeBaHN B3aUMOBPB3KUTE MEX]y CIydauTe Ha TOpelld BBIHU B

139


mailto:tzvetan.dimitrov@meteo.bg
mailto:tzvetan.dimitrov@meteo.bg
mailto:tzvetan.dimitrov@meteo.bg
mailto:tzvetan.dimitrov@meteo.bg
mailto:tzvetan.dimitrov@meteo.bg
mailto:tzvetan.dimitrov@meteo.bg
mailto:tzvetan.dimitrov@meteo.bg
mailto:Z.Spassova@ncpha.government.bg
mailto:Z.Spassova@ncpha.government.bg
mailto:Spassova@ncpha.government.bg

CTOJIMIIATa M OpOsl HA MPUETH MAIMEHTH ¢ MH(APKTU U UHCYJITH B OOTHUIIA
Tokyna, B 3aBUCHMOCT OT TEXHHUS T10J1, Bb3PacT U BHJI 3a00JIs1BaHe (ChPACYHO
WA MO3BYHO).

Knrouoeu oymu: usmenenue na kiumama, 20peuwju 8biHu, CbpOeUHO-CbO0BU
3abona6anus, cayuau ¢ ungapkm u uncyim ¢ Cogus

Climate changes, observed during the last decades, has led not only to an
increase in the average air temperature of our planet, but also to an increase
in the frequency, intensity and duration of dangerous weather events. Such
extreme meteorological phenomena are the heat waves - for the temperate
climate zone they are defined as a period of at least three consecutive days in
which the maximum air temperature reaches and exceeds 30.0°C. Such
unfavorable weather events are affecting more and more often the southern
countries like Bulgaria. The prolonged heat load on the human body caused
by heat waves has an extremely negative impact on people, regardless their
personal health status but people suffering from cardiovascular diseases are
amongst those under highest risk in hot environment. This study examines the
impact of hot periods on heart attacks and stroke cases in Sofia. The average
number of patients admitted during heat waves was compared with that over
the rest of the warm half-year (covering the months from May to September
inclusive). According to data from 2006-2011, the relationship between cases
of hot flashes in Sofia city and the number of admitted patients with heart
attacks and strokes at Tokuda Hospital was examined. Patients are studied
according to their gender, age and type of disease (cardiac or cerebral).

Key words: climate changes, heat waves, cardiovascular diseases, heart
attacks and stroke cases in Sofia
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KIMMATHUYHU ITPOMEHU, XPAHU, 3IPABE: 'OTOBHU JIN
CME 3A IIPEAU3BUKATEJICTBATA
CLIMATE CHANGES, FOOD, HEALTH: ARE WE READY FOR
THE CHALLENGES

Panocruna Anexcanaposal, llecucaas Iunes’, 3qpaska Ilerposal,
Aoayakaaup AGynanex’, Boiika Angonosa-JIniaosal, Tansa JKuskosal,
Pocen Cnacos 1% Jlopa sakosa®, Muiena I'nasuesa’, Opaun
Allekcanapon*
1-Uncmumym no excnepumenmania Moppono2us, namono2us u
anmpononozus ¢ mysei — Bvieapcka akademus na naykume, Cogus,
bvneapus
2-Meouyuncku ¢axyimem, CY ,,Cs. Kn. Oxpuocku”, Coghus, Bvreapus
3-Uncmumym no nespobuono2us — Bvreapcka akademus na naykume,
Cous, bvacapus
4-30pasna cayacoa, I'opuna Manuna, Bvreapus

Radostina Alexandrova®, Desislav Dinev?, Zdravka Petrova?,
Abedulkadir Abudalleh!, Boyka Andonova-L.iloval, Tanya Zhivkova?,
Rossen Spasov 1% Lora Dyakova?, Milena Glavcheval, Orlin
Alexandrov*
1-Institute of Experimental Morphology, Pathology and Anthropology with
Museum, Bulgarian Academy of Sciences, Sofia, Bulgaria
2-Faculty of Medicine, Sofia University “St. Kliment Ohridski”, Sofia,
Bulgaria
3-Institute of Neurobiology, Bulgarian Academy of Sciences, Sofia, Bulgaria
4-Health Service, Gorna Malina, Bulgaria

VY6enurennu qoka3aTesicTBa MoKa3BaT, ye npomenure B kiumara (I1K) moxe
Ja TIOBIUAAT Ha 3ApPAaBETO Ha XopaTa M JKUBOTHHUTE NPSKO (IJ100amHO
3aToruisiHe, Oypu, TOPCKM TMOXapu, HABOJAHEHHUS, CYIIH) U KOCBEHO
(3acsraiiku OnopazHooOpa3ueTo, pa3npoOCTPaHEHUETO Ha BEKTOPHU, CEIICKOTO
CTOIIAHCTBO, JOCTABKUTE Ha BOJA U XpaHa). XpaHaTa IIe ce MPOU3BEX/A B
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MPOMEHEHU KJIMMATUYHHU YCJIOBUS B MOIUGMUIMPAHH E€KOCHUCTEMH, KOETO
nopax«/ia 3arjaxa 3a 6e3omnacHoctra . EqHo ot Hali-Ba)KHUTE MOCIEAUIIN OT
KII e moTeHIIMAHUAT PUCK OT MOSIBA HIIK TOBTOPHO MOSBSIBAHE HA MTATOTCHHU
OaxkTepuu, BUpYCcH U 1pyru arentu. BenpocsTt kak KII mie ce oTpazsr Bbpxy
EKOJIOTHSTA W CBOJIOLMATA HAa BHPYCHTEC HA NTHYUS TPHUI B IUBUTE U
noMamrHuTe ONTHIM Thpcu cBost otroBop. KII, ocobeHo Ttemmeparypara,
OKa3Ba BIMSHHEC BBPXY IMpelaBaHU C XpaHUTe 3a00JIIBaHHS C BaKHO
3HaYEHHE 3a 00IIECTBEHOTO 3/paBe (Hamp. npuunHenu ot Campylobacter u
Salmonella). Heo6xonumo e ma ce u3cnensa Bb3aericTBuero Ha KII BEpxy
MUKOTOKCUT€HHUTE TI'bOM U CHABPKAHUETO HA TEXHUTE TOKCHHH.
Curyanusra me ce YCJI0XKHH, 3aI0TO Ce OYaKBa HACEICHUETO Ha TUTAHeTaTa
na HapacHe 10 o4t 10 munuapaa 1o 2050 r. Cb3gaBaHETO Ha HOBH IMOPOIAU
KUBOTHH, TTO-MAaJIKO TIOJJATJIMBA HA TOILUTUHEH CTPEC, MOXKE J1a TIOBJIUSC U Ha
TAXHATa YyBCTBUTEIHOCT KbM naToreHu u jedeHue. CRISPR texnonorusta
mpemiara oOelIaBamy CTPATETHH 332 MPOU3BOJCTBO HAa CEJICKOCTONMAHCKH
KYJITYpH C BUCOK TIOOMB U MOA0OpEHa aianTaiusi KbM OKOJIHATa cpea.

Knrouoeu oymu: Knumamuynu npomenu, 30pase, Xxpauu, namo2enu, mokKCuHu

There is growing evidence that climate change (CICh) can affect human and
animal health through direct (global warming, storms, forest fires, floods,
droughts) and indirect (affecting biodiversity, vectors distribution,
agriculture, water and food supplies) ways. The food will be produced in
altered climatic conditions in modified surrounding ecosystems thus
presenting a real threat for food security. One of the most important
consequence of CICh is the potential risk for emergence or reemergence of
novel pathogenic bacteria, viruses and other agents. The question how CICh
may affect the ecology and evolution of avian influenza viruses in avifauna
and poultry is open. Food-born diseases with public health importance (e.g.
induced by Campylobacter and Salmonella) can be influenced by CICh,
especially temperature. The study of CICh impact on mycotoxigenic fungi
and their toxins in food is also important. The situation is going to become
more complicated because the world population is expected to grow to almost
10 billion by 2050. The development of new live stock breeds less susceptible
to heat stress may affect also their susceptibility to pathogens and treatment.
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CRISPR technology offers promising new strategy for the production of
agricultural crops with high yield and enhanced adaptation to the
environment.

Key words: Climate changes, food, animal and human health, pathogens,
toxins

JOCTBII 10O PACTUTEJIHHUA 'TEHO®OH/] BbB BPB3KA C
AJAIITAIOUATA HA KYJITYPUTE KbM UISMEHEHUETO HA
K/IMMATA
ACCESS TO PLANT GENEFUND IN CONNECTION WITH
CLIMATE CHANGE ADAPTATION OF CROPS

Huxonas BesueBa
Cenckocmonancka Axaoemus
Hnemumym no pacmumennu cenemuunu pecypcu “K. Mankog” — Cadoso
Nikolaya Velcheva
Agricultural Academy
Institute of Plant Genetic Resources “K. Malkov” — Sadovo
E-mail: nikolaya_velcheva@abv.bg

M3meHeHneTo Ha KiIuMara € e€AHa OT Hal-ToJieMUTe 3aljiaxd 3a
OCHUTYpsIBAHETO Ha TPOJOBOJICTBEHA CHUTYPHOCT B CBETOBEH Mamiad. B Ta3m
Bpb3Ka ce IpeArnpHeMaT peAulla HMHULIUATHBM Ha HAIUOHAIHO U
MEXIyHApPOJAHO HUBO 3a aJanTalvs HAa KyATYpHTE M CMEKYaBaHE Ha
HeraTUBHUTE TMocieAcTBUs. OCHOBEH KOMIIOHEHT Ha TO3M MOAXOJ €
U3II0JI3BAHETO Ha arpobuopasHooOpa3ue KaTo reHo(OH] 3a MOBHIIABaHE
ycToMuMBOCTTa Ha Kyntypute. MHbOpManusaTa 3a CbXpaHEeHUTE PACTHTEITHA
TEHETUYHU pEeCypcH TrapaHTHpa JoCThla 10 TeHO(pOHJa U IOBHUINIABA
BB3MOKHOCTHUTE 32 N3IOI3BAHETO MY B TI0JI3a Ha 00ImecTBOTO. bazara nanun
Ha UPI'P BriouBa macnoptHa uHpopmarus 3a 52 275 obpa3iy, NoaydeHn
9Ype3 HMHTPOAYKIHUS, CEKCTIECTUIIMH WM OT CEJICKIIMOHHHTE IpOrpamMu B
crpaHata. Haummonamumar  peructsp PHYTO’2000  onrtumwusupa
VIIPaBJICHUETO HA PACTUTEITHUTE TEHETHYHH PECYPCH C OIJIE] TAXHOTO
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ChXpaHECHHE, MPOyUYBaHE, OICHKA, pa3MHOkaBaHe u oOMeH. [lacmopTHuTe
JAHHY BKJIIOYBAT TAKCOHOMHUYHO OMKCaHKE, OMOJOTHYEH CTaTyC U €KOJIOro-
reorpadcku mpousxoi Ha oOpasznuTe. KoneKImoHupanu OT eKCIeIUIuU ca
9929 mecTHH COPTOBE M TOIMYJNAIMU OT JOMAIIHK TPaJWHU U JIpeOHH
3eMEJICJICKH CTOMIAHCTBA, KAKTO U AUBOPACTSIIU (POPMHU OT ECTECTBCHUTE UM
xabutatn. CbxpaHeHu ca 5 895 celneKkIMOHHM MaTepHad C OBITapCcKu
npousxon. [lo nuHUSATA Ha MEXIyHApOAHUS Oe3BaIyTeH OOMEH ca
uHTpoayiupanu 36 451 o6pazuu. MsrpageHu ca KOJEKIIMM OT 3BPHEHO-
KUTHH, 3BPHEHO-0000BM, TEXHUYECKH, (QypakHH, 3EJICHUYKOBH,
MenuimHcku 1 apomatHu Kyntypu. ECPGR ocurypsiBa koopaumHauus Ha
JICHHOCTUTE W CHTPYIHUICCTBO MEXKAY I'eHOAHKHTEC W TMOTPEOUTENHMTE Ha
reHodponma. Karamorer EURISCO rapantupa cBOOOJEH JTOCTBI 10
uHopMaIns 3a CbXxpaHeHuTe eX Situ konekiuu B EBpomna.

Knrwuosu oymu: acpobuopasnoodpasue, ex situ KoareKyuu, HAYUOHAEH
pecucmuvp, EURISCO.

The climate changes are one of the biggest threats to food security worldwide.
In this connection, a number of national and international initiatives are
organized to crops adaptation and mitigate the negative consequences. A
central component of this approach is the use of agricultural biodiversity as a
gene fund for increasing crop sustainability. Information on stored plant
genetic resources guarantees access to the gene fund and enhances its use for
benefit of society. The IPGR database includes passport information about
52,275 accessions, received through introduction, expeditions or breeding
programs in the country. The National Register PHYTO’ 2000 optimizes the
management of plant genetic resources with a view to their storage,
evaluation, characterization, multiplication and exchange. Passport data
includes taxonomic description, biological status and ecologi-geographical
origin of the accessions. 9,929 local varieties and populations from home
gardens and small farms, as well as wild forms from their natural habitats, are
collected by expeditions. There are registered 5,895 breeding materials
(advanced cultivars and lines) with Bulgarian origin. 36,451 accessions are
introduced by international free germplasm exchange. Collections of cereals,
grain legumes, technical, forage crops, vegetables, medicinal and aromatic
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plants are created. The ECPGR provides co-ordination of activities and
collaboration between genebanks and all potential users of plant gene fund.
EURISCO catalogue guarantees the free access to information about stored
ex situ collections in Europe.

Key words: agro biodiversity, ex situ collections, national register,
EURISCO.

HOB HKOHOMUWYEH COPT OBUKHOBEHA 3UMHA MIIEHULA
“HAJATA”
NEW ECONOMIC COMMON WINTER WHEAT VARIETY
"NADITA"

3aaTtuna Yp
UPIP ,, K. Manxos*“, Cadoso, Bwvieapus, e-mail: zlatinapg@abv.bg
Zlatina Uhr
IPGR ,,K. Malkov “, Sadovo, Bulgaria, e-mail: zlatinapg@abv.bg

[TpuopuTeTHa 33a4a Ha BCsAKa CEJIEKLIMOHHA Mporpama Mnpu oOMKHOBEHAaTa
3MMHa MIIEHNUIA € Ch3/1aBaHETO HAa COPTOBE C BUCOK MOTEHIUAI 3a JOOUB,
MPUTEKABAIIM KOMIUIEKC OT CTONAHCKH M OMOJIOTMYHH Ka4ecTBa, YCTOMUUBU
Ha abuoTuyeH U OMoTHYeH cTpec. B ycinoBusTa Ha KIMMaTHYHU NPOMEHU
poJisiTa Ha CEJIEKLUATa CE pa3pacTBa BbB Bpb3Ka C IPEOJOJISIBAHETO HA
rio0ajlHa 3amlaxa 3a XpaHUTellHaTa Bepura. B Tasum Bpb3ka HOBHAT COPT
"Haguta" na MPI'P CanoBo, npusHatr npe3 2018 r., ce xapakrtepusupa c
BHCOKOJIOOMBHOCT M MKOHOMUYHOCT — U3UCKBAIll HUCKW HUBA HA BJIOXKECHMUS.
Toli cbueraBa yCHEIIHO BHCOK MOTEHIMAl 3a JOOMB C e(EeKTUBHO
U3II0JI3BaHE Ha a30Ta. ToBa BOJAM JI0 CHMYXKaBaHe Ha ce0ecTOMHOCTTa Ha
MPOAYKIMATA U MO-I00pM HUKOHOMUYECKH pe3ylITaTh 3a (epMepure.
"Hanurta" ce ominMyaBa ¢ MHOTro J00pa CTYyIOYCTOWYMBOCT M BHCOKH
TEXHOJIOTUYHU KayecTBa Ha 3bpHOTO. [loaxozsil e 3a BCUUKM pailoHu Ha
CTpaHaTa, HO Hail-moOpe pa3BHBa MOTeHLIMana cu 3a A06uB B CeBepHa
bearapus. boarapckure coproBe nposiBSBaT BUCOKA a1allTUBHA CIIOCOOHOCT
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3a yCIOBMSTA Ha HalllaTa CTPaHa CIPSMO COPTOBETE HA Uy)KJaTa CEIEKLHS.
CeMeHara ca ChIIPOBOJIEHU ChC CepTU(UKAT 3a Ka4ecTBO, ¢ HH(opManus 3a
COpTOBaTa arpoOTEXHHKAa U MPHU HEOOXOAMMOCT C HAY4YHO OOCITy>KBaHE IO
pPETUOHU.
Knwuoseu Oymu: riticum aestivum L., copm, npusHayu, KIUMamuyHu
npomeHu

A priority task of every common winter wheat breeding program is creation
of varieties with high yield potential, with a complex of economic and
biological traits, resistant to abiotic and biotic stress. Under conditions of
climate changes the role of crop breeding is increasing to prevent the global
threat for the food chain. This connection is related to the new variety
"Nadita" of IPGR Sadovo, recognized in 2018, characterized by high yielding
and low-input — requiring low levels of investment. It combines successfully
a high potential of yield with efficient use of nitrogen. This leads to decrease
the cost of production and better economic performance for farmers. "Nadita"
shows very good cold resistance and high technological qualities of grain. It
is suitable for all regions of the country but best develops its production
potential in North Bulgaria. Bulgarian varieties show a high adaptive ability
to our country environment conditions in comparing with foreign varieties.
The seeds are accompanied by a certificate of quality, with information about
variety agro-technology and, if it is necessary, with scientific consulting by
regions.

Key words: Triticum aestivum L., variety, traits, climate changes
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CEPYMHH HUBA HA AJIBYMHUH U HETOBATA EKCIIPECHSI B
MPHK B YEPHUS JPOb U ANYHATA YEPYIIKA HA
KOKOIIIKH, XPAHEHHU C APTHUIIIOK

ALBUMIN SERUM LEVEL AND ITS MRNA EXPRESSION IN
LIVER AND EGGSHELL GLAND OF HENS FED ARTICHOKE

JecucaaBa Adan:kueBa, [lecuciaBa AukoBa, Bana MuanenoBa, Einena
Kucranona
HHcmumym no buono2us u UMYHOJI02UA HA PASMHONCABAHENO, E’b]ldeCKCl
axkademus Ha HAyKUme
Desislava Abadjieva, Desislava Ankova, Vanya Mladenova, Elena

Kistanova

Institute of biology and immunology of reproduction, Bulgarian Academy of
Sciences,

KaTto mporHocTuueH HMHAMKATOp 3a YEPHOJAPOOHHUS CTAaTyC U CTOMAILHO-
YpeBHaTa EKCKpEeLUs, CEpYMHUSAT ajlOyMHUH € MHOrO BaXEH MapKep B
eKcriepuMeHTuTe ¢ (ypaxknu no6aBku. Llenta Ha ToBa m3cienBaHe € Aa ce
u3cneaBa Bpb3KaTta Mexy ekcnpecusara Ha andoymud uPHK B uepuust apo0
U sifyHaTa yepynka ¥ HUBOTO Ha allOyMUHA B KPBBHHUS CEPYM Ha KOKOLIKU
HOCAYKH, YUSITO JUETA € TOMBJIHEHA ChC CyX apTUIIOK 3a 5 ceamuiu. 40 [SA
Brown kokomku Ha 38-ceamuuna Bb3pacT U 40 kokomku Lohman Brown
Classic Ha 42-ceaqMuuHa Bb3pacT 0s1Xa pa3fesieHd Ha CIy4aeH MPHUHIMI Ha
KOHTPOJIHH U JIB€ €KCIIEPUMEHTAIIHU I'PYIIH, YUATO TUeTa Oelle JOIbJIHEHA C
0,22% un 0,30% cyx apTHIIOK, CBOTBETHO. B Kkpas Ha ekcrnepuMmeHTa ce
orpezieNisi OBUILIEHOTO HUBO HA CEPYMHMsI aJJOYMUH B TPETHUPAHUTE TPYIU
278 3.1 g/ L u285+27g/L cpemy 243 £ 1.8 g/ L, P <0.05).
Tpanckpuntute Ha andymunoBa MPHK B uepnus npo6 (FC = 4.6) u xnesa
Ha sgiyHara yepynka (FC = 5.9) Ha ekcrnepuMeHTaJHUM >XUBOTHU ca
3HAYUTENIHO TO-BUCOKH, OTKOJKOTO B KoHTposHara rpyna (FC = 1.3; P
<0.001). YcraHoBeHa € TSCHA OJIOKUTEIHA KOPETaLs MEXKIY €KCIIpecusaTa
Ha andymunoBa MPHK B uepHus npo6 1 Herorara cepymMHa KOHLEHTPALKS B
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ekcriepuMentanuure rpynu (r = 0.825, P <0.01). B 3akmouenue,
MOBHIIICHATA TpaHCKpumuus Ha anOymuHoBa MPHK B wepHus apo06 Ha
TPETUPAHU C APTHILIOK >KUBOTHHU, BEPOATHO, OCUTYpSBAa IOBHILIABAHE Ha
HUBOTO Ha aIOYMUH B cepyma. braronapaoct: M3cnenBaHeTo € moaKpeneHo
ot I'pant DM16 / 4-20.12.17 na ®HU - MOH, boarapus

Knwuoeu oymu: anoymun, apmuuiox, 2eHHa eKCnpecus

As a prognostic indicator for the liver status and gastrointestinal excretion,
the serum albumin is a very important marker in the experiments with feed
additives. This study aimed to investigate the relationship between albumin
MRNA expression in the liver and eggshell gland and albumin level in blood
serum of laying hens supplemented by artichoke for 5 weeks. 80 ISA Brown
and Lohman Brown Classic hens at age 38-42 weeks were randomly divided
into control and two experimental groups, which diet was supplemented by
0.22% and 0.30% of dry artichoke. At the end of experiment the increased
level of serum albumin in the treated groups was defined (27.8+3.1 g/L and
28.5+2.7 g/L vs 24.3+1.8 g/L, P<0.05).The transcripts of albumin mRNA in
the liver and eggshell gland of experimental animals were significantly higher
than in control group (P<0.001). The close positive correlation between
expression of albumin mRNA in the liver and its serum concentration in the
experimental groups was established (r =0.825, P<0.01). In conclusion, the
increased transcription of aloumin mRNA in the liver of artichoke treated
animals, probably, ensures the enhancement of the albumin level in serum.
Acknowledgement: Research was supported by Grant DM16/4-20.12.17 of
NSF-MES Bulgaria

Key words: albumin, eggshell gland, artichoke, gene expression
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IMPOMEHSAIIUTE CE KIMMATUYHMU YCJIIOBUSA U
HOBUIIEHATA KOHCYMALIUA HA BYTUJIMPAHHU BOIMU.
BUJAOBE BYTUWINPAHU BO/IU, UBUCKBAHUA,
BE3OITIACHOCT 3A KOHCYMATOPHUTE
THE CHANGING CLIMATE CONDITIONS AND THE INCREASED
CONSUMPTION OF BOTTLED WATER. BOTTLED WATER
TYPES, REQUIREMENTS, SAFETY FOR CONSUMERS

Becesia I'eopruesa
Hayuonanen yenmuvp no obwecmeeno 30pase u anaiusu
Vesela Georgieva
National center of public health and analysis

B ycrnoBusi Ha Bce Mo-TOpelu JieTa M MEPUOIU C PSA3KO IMOKAYBaHE Ha
TeMIIepaTypuTe, MUEHETO Ha BOJA € Hal-I00pUs HaYUH 32 XUIpaTHpaHe Ha
OopraHmMsMa U 3a NpeArna3BaHe OT MPETOoIUIsHe. B HaluoHaneH U CBETOBEH
Mama6 TCHACHLMUATA HA IIOBHUIICHA KOHCyMalMd Ha 6yTI/IJII/IpaHI/I BOJIU CC
3ama3Ba. ToBa Hamara Te3W NPOAYKTH Ja OTrOBapsT Ha ONpPEIEICHU
XUTUECHHN H3HCKBaHHA, 3aJICTHAJIM B HallMOHAJIHU H eBpOHCﬁCKH
HOPMAaTUBHU JOKYMEHTH, KaTO MO TO3W HAYMH C€ TapaHTHpa TAXHOTO
KayecTBO M Oe3omacHoCT. B OyTuinpaHuTe MUHEpaIHU U WU3BOPHU BOJU
MoOraT Jia MPUCHCTBAT OakTepuu (coOCTBEHA, aBTOXTOHHA (hiiopa), HO Te ca B
HUCKHU KOHIIEHTPAIMU 1 OOMKHOBEHO ca 0e3Bpe/IHM 3a uoBeKa. B mporieca Ha
OyTwiupaHe BBB BOJaTa € BB3MOXKHO Ja ObJaT BHECEHH KaTO BTOPUYHO
3aMbpCABaHE JPYrd MHUKPOOpPraHU3MH. B HSAKOIKO NHpOydBaHUs, MEKIY
KOUTO U B OBITapcKO ce ycTaHoOBsiBa, 4ye Pseudomonas aeruginosa e Haii-
4YecTO cpellaHusi OakTepHalieH 3aMbpCUTEN Ha OYTHIMpaHUTE MUHEPATHU
Boau. OTkpuBaHeTo Ha P. aeruginosa B OyTuimpaHa BoJia HE MPECTaBIsABA
PUCK 3a TO-TOJsIMa YacT OT HACENeHUETO, ThHl KaTo PSIKO MPUYUHSIBA
3a00JIsIBaHE TP 37JpaBU HHIMBHIN, HO € OTMIACEH 3a XOpa C KOMIIPOMETHpaHa
MMYyHHA CUCTeMa — HOBOPOJCHH, MAJIKH JIEIa, Bb3PACTHHU XOpa U MalUeHTH C
TpPaHCIUIAHTUPAaHU OpraHy. ToBa Hajara CTPUKTEH KOHTPOJI KaKTO OT CTpaHa
Ha TIPOU3BOAUTENUTE, TAKa U OT KOHTPOJIHUPAIIUTE OPTAHU.

Knrouoeu oymu: 6ymunupanu 600u, U3UCK8AHUsL, KOHMAMUHUPAHE
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In the conditions of hot summers and periods of high temperatures, to drink
water is the best way to moisturize body and prevent it from overheating.
Nationally and globally, the trend of increased bottled water consumption is
continuing.Therefore, these products must meet certain hygiene requirements
laid down in national and European legislation, thereby ensuring their quality
and safety. Bacteria (own, autochthonous flora) may be present in the bottled
mineral and spring waters, but they are in low concentrations and are usually
harmless to humans. In the process of bottling, other microorganisms may be
introduced into the water as secondary contamination. In several studies,
including Bulgarian, Pseudomonas aeruginosa has been found to be the most
common bacterial contaminant in bottled mineral waters. The detection of P.
aeruginosa in bottled water does not pose a risk to the majority of the
population as it rarely causes disease in healthy individuals but it is dangerous
for people with compromised immune systems - newborns, young children,
the elderly and patients with transplanted organs. This requires strict control
by both manufacturers and control bodies.

Key wards: bottled water, requirements, contamination
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MOHMKEHATA EKCIIPECHSI HA TEHA BOB1 OT
CEMENCTBOTO HA NUDC BOJH O TOILIMHHO-
WHAYIIUPAHU JHK MMOBPEM B ARABIDOPSIS THALIANA
DOWNREGULATION OF THE NUDC GENE BOB1 LEADS TO
HEAT-INDUCED DNA DAMAGE IN ARABIDOPSIS THALIANA

Mapusina I'eopruesa, Jlumursp Tonopos, Baas Bacuiesa
Jlabopamopus "Pecynayus na cennama excnpecus', Uncmumym no
@uzuonocus Ha pacmenusma u eenemuxa, bvaeapcka akademus na

HayKume
Mariyana Georgieva. Dimitar Todorov, Valya Vassileva
Laboratory “Regulation of gene expression”, Institute of Plant Physiology
and Genetics, Bulgarian Academy of Sciences

KnumatnyanTe MPOMEHH M TIOBHUIIABAHETO HA TeMIIepaTypaTa Ha OKOJHATa
cpeaa ca OCHOBEH NMpoOJIeM B 3eMEIENIMeTO, Thil KaTo 3acsraT MHOXECTBO
(GU3NONOTHYHN, META0OJMTHH ¥ TEHETWYHH IIPOLECH B pPACTCHHATA.
OTroBopbT Ha paCTUTEIHUTE OPraHU3MH KbM €KCTPEMHO BHCOKHU
TEMIIepaTypy € MpeIMeT Ha MHTEH3WBHU H3CIIEABAaHUS, HO BIUSHHETO HA
TOIUIMHHUSA cTpec BbpXy uHTerpurera Ha JIHK ocraBa cmabo mpoyueno.
[IpencraBeHoto u3cnenBaHe € HacoueHo KbM reHa BOBI, npunaanexar
KbM TeHHOTO cemeicTBO Nuclear distribution C (NudC), KoiTO € CBBp3aH C
TOJICPAaHTHOCTTa KbM aOMOTHYEH CTpec W pa3BuUTHETO Ha Arabidopsis
thaliana. [Ipenu3BukanaTa oT MmyTaius 3aryoa Ha pynkuusara Ha BOB1 rena
uMa JieTasleH eQekT Ha (a3a eMOpuoreHesa, mopaau KOeTo B M3CJIEIBAHETO
U3II0JI3BaXME YaCTHUHUS MYTaHT bobl-3, koHTO € *kHu3HeH M (hepTUIIeH.
N3cnenBaHeTo Ha 4yBCTBUTEIHOCTTA KbM BHUCOKA TeMIlepaTypa Ha bobl-3 e
W3BBPIICHO 4Ype3 EH3UM-CIeNU(PUUeH KOMETeH aHaiu3. |OIIMHHO-
unaynupanute nospenu B JJHK (ckbcBaHUS M OKUCITUTENTHH MOBPEAM Ha
6asute Ha JIHK) 6s1xa cpaBHenu B myTanTH bob1-3 u aus tum pactenus Col-
0. Tlomyuenure pesynratu mnokaszBar, ye BOBI rewsT € cBBp3aH
TEPMOTOJIEpAaHTHOCTTa Ha Arabidopsis U BEpOSATHO y4acTBa B MOJAbp)KaHE
Ha TeHOMHUs uHTerpureT. ToBa HaOIOIeHHE MOXKe /1a ObJIe U3I0JI3BAHO 32
CKpHHHUpaHEe Ha e(pEeKTUTEe HA TOTUTMHHHS CTPEC BBPXY PACTUTEIHUS TEHOM.
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bimaronapnoctu. ToBa wuscnensane e noakpeneHo or dowpn ,,Hayunu
u3cneABaHus ‘Ha MUHHCTEPCTBO Ha 00pa30BaHUETO M HayKaTa, MPOeKT No
DN11/8/15.12.2017

Knrwouosu oymu: Apabuooncuc, monaunen cmpec, NudC 2cenu,
mepmomonepanmuocm, /[[HK unmeepumem

The global climate change resulting in an increased ambient temperature has
been recognised as a major agricultural problem that affects many
physiological, metabolic and genetic processes in plants. Responses of plants
to extreme temperatures have been extensively studied, but how heat stress
affects DNA integrity remain poorly understood. In this study, we focused on
the BOBL1 gene belonging to the Nuclear distribution C (NudC) gene family
that contributes to abiotic stress tolerance and development of the plant model
species Arabidopsis thaliana. Since BOB1 loss-of-function mutants are
embryo lethal, we used the partial loss-of-function bob1-3 mutant, which is
vital and fertile. To examine heat sensitivity of bobl-3, a lesion-specific
comet assay was performed. We compared heat-induced DNA damage (DNA
strand breaks and oxidative base damage) in bob1-3 and the wild-type Col-0
plants. Our results show that BOB1 may contribute to thermotolerance of
Arabidopsis through maintenance of genome integrity, which can be used for
screening of heat effects on plant genomes. Acknowledgments: This study
was supported by the National Science Fund of the Bulgarian Ministry of
Education and Science, Grant No DN11/8/15.12.2017

Key words: Arabidopsis, heat stress, NudC genes, thermotolerance, DNA
integrity
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MOP®OJIOI'NYHO-®U3NOJIOT'MYHU TPOMEHHU U
AHTHOKCHUIAHTEH OTT'OBOP HA BBJI'APCKH COPTOBE
INIIEHNIA CJIE] 3ACYITABAHE U TOCJIEJIBAIIIO
Bb3CTAHOBSIBAHE
MORPHO-PHYSIOLOGICAL VARIATION AND ANTIOXIDANT
RESPONSE OF BULGARIAN WHEAT CULTIVARS AFTER
DROUGHT STRESS AND SUBSEQUENT RECOVERY

AnHa /lumurpoBa, Mapusina I'eopruea, Uckpen Ceprues, Eiena
IllonmoBa, Bainsa BacuieBa
Hnemumym no @uzuonozus Ha pacmenusma u cenemuxa, Bvieapcka
axademus Ha naykume, 1113 Cogus, bvrcapus

Anna Dimitrova, Mariyana Georgieva, Iskren Sergiev, Elena Shopova,
Valya Vassileva
Institute of Plant Physiology and Genetics, Bulgarian Academy of Sciences,
1113 Sofia, Bulgaria

3acymaBaHeToO € OCHOBHUSAT OrpaHUyaBalll (pakTop 3a pacTexa, pa3BUTHETO
Y MIPOJYKTUBHOCTTA Ha KYJITYPHUTE PACTCHUS NPH HACTOSIINTE KIMMATHIHN
npomeHu. PaskpuBaHero Ha MopdonoruyHure, (QU3MOJIOTMYHHTE U
OMOXMMUYHHUTE AJANTAIIMOHHA MEXaHH3MH, MOAYJIUPAIIA TOJIEPAHTHOCTTA
Ha pacTeHusATa KbM 3acyllaBaHe, € OCHOBHO MpPEIU3BUKATEJICTBO 3a
ChBpEMEHHaTa arpapHa Hayka. C IIe1 TpoydYBaHE Ha pEaKIUHTE KbM
AexuapaTalnus M pa3paboTBaHe Ha paHHM MapKepH 3a TOJEPAHTHOCT KbM
3acylaBaHe, YeTHpH OBJIrapcku copTa 3MMHa muieHuua (3maruua, SHTap,
KM135 u CamoBo-1) 0sixa MOANOXKEHH HAa CHJIHO, HO BB3CTAaHOBHMO
3acyliaBaHe. 3a OIIGHKa Ha HHUBaTa Ha CTpeC M BbH3CTAHOBSBaHE ca
W3IIOJI3BAaHU ITApaMETPUTE HHXHONPaHEe Ha PacTeka M OTHOCHTEITHOTO BOJTHO
cpabpkanue B nuctata (RWC) Ha pacrenusta. Bcuuku copToBe mokaszaxa
MOHMKaBaHEe HAa OTHOCHUTEIIHOTO BOJHO CHABP)KAHHE B JICTATa, KaTO Haii-
3HaunMo HamaneHue Ha RWC e naGmonaBano B 3naruna. [Ipunoxenara
AeXuapaTanus — TpeAu3BHKa  COPTOBO-3aBUCHMMO  aKTHBUpaHE  Ha
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AHTHMOKCHJIAHTHUTE 3alllMTHU cucTeMu. Ha KiIeThbUHO HMBO 3aCyIlIaBaHETO
MMa IIPOTUBONOJIOKEH e(DeKT BbpXy JUcTaTa Ha 3iartuna u Surtap. Yecrorara
Ha YyCTHMIIaTa € II0-BHCOKAa B JEXHJApaTHUpaHUTE JKUCTa Ha 3JaTula, B
cpaBHeHue ¢ fAutap. Karo usno, mrbTHOCTTa Ha TPUXOMHUTE € BHCOKa B
JucTata Ha SIHTap, KaTo HaMaJsiBa cjell IEpUo/a Ha Bb3CTAHOBABAHE, TOKATO
3natuna MMa MO-MadbK Opoil TPUXOMH, KOHTO C€ YBelIudaBa Clell
Bb3CTaHOBsBaHETO. HaOmronaBaHuTe pa3nuyuss B  peakIusITa KbM
3acyllaBaHe u MOCIIEABAIIOTO BBH3CTAHOBSIBAHE npenoarar
CBIIECTBYBAaHETO HA pa3jIM4YHU CTpaTeruyd 3a IPUCIOCOOSIBAaHE Ha
MIIEHUYHUTE COpPTOBE KbM aexuapaTanus. brmaromapuoctu: Hacrosimoro
u3cieBaHEe € IPOBEIEHO BbB Bpb3Ka € M3MbIHEHHEeTO Ha Hanwmonanna
nayyHa nporpama (HHII) ,,Ona3Bane Ha okonHata cpela U HaMalsiBaHe Ha
pUCKa OT HEOJIArONIPUSATHH SIBJICHUS W NPHUPOIHU OCICTBUA, 0q00peHa ¢
Pemenne na MC Ne 577/17. 08. 2018 r. u ¢unancupana or MOH
(Cnopazymenne Ne J101-230/06. 12. 2018 1.).

Kniwouoeu oymu: nwenuya, 3acywasame, Mopgonocuuno-guzuoiocuura
OYeHKa, AHMUOKCUOAHMEH OM2080D

Drought is a major constraint to growth, development and productivity of
crop plants during current extreme weather threats. ldentification of
morphological, physiological and biochemical adaptations, modulating plant
drought tolerance, is a major challenge for agricultural science. To investigate
responses to dehydation and develop early markers for drought tolerance, four
Bulgarian winter wheat cultivars (Zlatitsa, Yantar, KM135 and Sadovo-1)
were subjected to severe but recoverable drought at the seedling stage.
Assessment of stress and recovery levels was based on plant growth
parameters and leaf relative water content (RWC). All cultivars showed
drought-induced reduction in the leaf RWC with a larger decrease in Zlatitsa.
The applied dehydration caused activation of antioxidant defense systems in
a cultivar-dependent manner. At the cellular level, drought had opposite
effects on the leaves of Zlatitsa and Yantar. Higher stomatal frequency was
observed in the dehydrated leaves of Zlatitsa and lower frequency in Yantar.
In general, trichome density was high in the leaves of Yantar, decreasing only
after the recovery period, whereas Zlatitsa had a lower trichome number that
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increased after recovery. Thus, the observed differences in drought response
and recovery imply for the existence of different adaptation strategies to
dehydration in wheat cultivars. Acknowledgements: This work has been
carried out in the framework of the National Science Program
"Environmental Protection and Reduction of Risks of Adverse Events and
Natural Disasters", approved by the Resolution of the Council of Ministers Ne
577/17. 08. 2018 and supported by the Ministry of Education and Science
(MES) of Bulgaria (Agreement Ne D01-230/06. 12. 2018).

Key words: wheat, drought, morpho-physiological evaluation, antioxidant
response
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CBbBPEMEHEH KOHTPOJI U YIIPABJIEHUE HA PUCKA CPEIY
IMPEJABAIIIA BOJIECTH UHBA3SUBHU KOMAPH B EBPOIIA
CONTEMPORARY CONTROL AND RISK MANAGEMENT
AGAINST DISEASE-TRANSMISSIVE INVASIVE MOSQUITOS IN
EUROPE

Pymsina ToxopoBa
Hnucmumym no buoghuzuka u 6uomeouyuncko undicenepcmeso, bvacapcka
axkaoemusi Ha HayKume

Roumiana Todorova
Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of
Science

Haii-Baxxuu 3a EBponia u bbirapus kato taprer 3a KOHTpoJI Ha 00JIeCTUTE ca
uHBa3uBHUTE KoMapu Aedes aegypti u Aedes Albopictus. Tyk e mpeactaBeHo
pasnpocTpaHeHneTo UM B Isia EBpoma, kato u mpemaBaHuTe 0OJECTH, 3a
KOUTO ca OTroBopHHM. ONHMCaHU ca CTpaTerMH 3a KOHTPOJ Ha BEKTOPHTE,
BKJIIOYMTETHO HaMajsiBaHE M 3aMECTBAaHE HA IOMYJIalusATa Ha KOMapHTe,
KaKTO M HOBM TE€HETHMYHO Oa3upaHU CTpaTeruy 3a IMpeloTBpaTsIBaHe Ha
npenaBaHu apooBupycHu uHpexnuu. Ctpareruure 3a KOHTpos Ha Aedes
aegypti ce OCHOBaBaT Ha €KOJIOTHsTa Ha BUpyca Ha 3amaJIHOHUIICKATa TpecKa
Y CUJTHUTE Tpajicku npeanountanus. Aedes albopictus moanexaT TpyaHO Ha
KOHTPOJI IOpa/iv afanTanusaTa UM, OJIM3KUTE KOHTAKTH U PENpOAyKTUBHATA
uM Ouonorusi. HaMa HammvHa BakcHHA WM MMPO(UITAKTHKA CPEITy TOBEYETO
OT mpeaaBaHuTe 3a0oinsBaHus. Hall-HOBUTE MHCTPYMEHTH 3a IMpPEBEHLUS
BKJIIOYBAT BbBEXKJAAHE HA XUIIHUIM B JJAPBHUTE MECTOOOMTaHUS, OOIBUEHU
WIM TeHeTH4YHO Mojuduuupanu komapu, Oakrepuun Wolbachia 3a
MHXUOMpaHe Ha BHpYCHATa pEIUIMKAlMs, KOHKYPEHLHUSTa Ha BHJIOBETE.
VYnpaBieHHeTO Ha pHUCKa Cpelly IO-HaTaThIIHA HWHBAa3HWs € BaXHO 3a
NpeJOTBpaTsBaHe Ha BEKTOPHO-TIpeHacsHuTe Oonectd. KoHTpoabT Ha
MOYJIAIIMATE € HYXXEH, Th KaTo Tio0anu3anusaTa W HM3MEHEHHETO Ha
KJIMMaTa BOJAT JI0 MO-TOJIsIMa €KCIIaH3Usl HA MHBa3UBHUTE KOMapu Ha CeBep
B KpaiiOpexxHute paiioHun u kpail pekutre B Hu3uHHTe. ECDC m EFSA
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¢buHaHCHpAT NEHHOCTH 32 MOHUTOPHUHT U KapTorpadupane B 1s1a EBporna Ha
VMHBAa3MBHUTE BUJOBE KOMAapH, KAKTO U Ha MOTEHLIUAIHUTE UM BEKTOPH.
Knrwouoeu oymu: unsasusnu komapu, npeoasane Ha 601ecmu, ynpaeieHue Ha
PpUcCKa, upycen 8eKmop, npoguiakmuxa

Most important for Europe and Bulgaria as disease control targets are the
invasive Aedes aegypti (Yellow fever) and Aedes Albopictus (Asian tiger)
mosquitos. Here is presented their distribution across Europe and the
transmitted diseases that they are responsible. Vector control strategies,
including mosquito population reduction and replacement, as well as new
genetic-based strategies for preventing transmitted arbovirus infections, are
described. Aedes aegypti control strategies are based on WNV ecology and
strong urban preference. Aedes albopictus is difficult to control due to its
adaptation, close contacts and reproductive biology. There is no vaccine or
prophylaxis available against more of the transmitted diseases. Recent tools
of prevention include introduction of predators into larval habitats, irradiated
or genetically-modified mosquitoes, Wolbachia bacteria to inhibit virus
replication, Species competition. Risk management of further invasion is
important to prevent vector-borne diseases. Control of populations is due
because globalization and climate change results in more northern mosquito
expansion in Coastal regions and lowland rivers. ECDC and EFSA fund
European-wide monitoring and mapping activities for invasive mosquito
species and potential mosquito vectors.

Key words: invasive mosquitos, disease-transmissive, risk management, viral
vector, prevention
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IleyaTHH U3TaHKUsA HA HeHT'bp 34 OII€CHKA HA PUCKA 110 XpaHUTEJIHATa
BEpuUra u anrapcml KOHTAKTEH HCHTbP .

v’ “Axryanna uapopmarust or EFSA” 1/2019

v “TeHIEHIIMH W U3TOYHHIM Ha 300HO3H, 300HO3HU areHTH ¥ XPaHUTEIHH
B3pHBOBE B ec npe3 2017 r. 300H03uTE OCTaBaT Ha CTAOUIIHU HUBA .
Hayuen noksan Ha eBporeickus opras rmo 6€30macHOCT Ha XPaHUTE
(EFSA) u eBponeiickus LEHTbP 3a IPEBEHLIMS U KOHTPOJI Ha
3abonsBanusta (ECDC).

V' “Akryanna nadopmarust or EFSA” 1/2018

“Axtyanna nadopmanus ot EFSA” 2/2018

v’ “AHain3 Ha TEHACHLMUTE U U3TOUYHULIATE HA 300HO3HHU 3a00JI5BaHNUs,

<\

300HO3HM areHTH U XpaHUTEIHU B3puBoBe npe3 2016 r. - Hayuen
noxiag Ha EFSA U ECDC

v" Bropu ceBmecten gokian Ha ECDC, EFSA u EMA 3a unrerpupan
aHaJIM3 Ha yrnoTpebdaTa HA aHTUMUKPOOHU CPEJICTBA U [10siBaTa Ha
aHTUMHKPOOHA PE3UCTEHTHOCT B OAKTEPUHU OT XOpa U MPOAYKTUBHU
KUBOTHU

v' PasmpocrpaHenue, GHOJOTHYHH U €MTH300TOJIOTHYHA OCOOEHOCTH Ha
BHCOKONATOreHHara uHduyeHna no nrunure ot cyotun HSNS B
EBpona u bwirapus npes 2016/2017r.

v Bpenurtenu npu UIJIOIUCTHUTE BUIOBE OT CEMEHCTBO OOPOBH
(PINACEAE) B brarapus

Benuku neyaTHH M3aaHMS MOsKe 1a mpoveTe on-line Ha cjieqHaTa
CTPAaHMLA:

http://corhv.government.ba/ E E
[=]2
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* [leHTBD 32 OLIEHKA HA PHCKA MO XpaHUTEIHATA BEpUTa HE HOCH
OTTOBOPHOCT 32 JIONYCHATH  (PAKTUUECKHU U TEXHUUYECKHU TPEIIKU B
MyOJIMKYBaHUTE MaTepHai Ha BHHITHH aBTOPH

*Risk assessment center on food chain is not responsible for any factual or
technical errors in the published materials of external authors
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