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Abstract: The need of chemical pest control is discussed based on assessment of the common vole
numbers carried out in rapeseed and autumn cereals fields in the regions of Razgrad, Pleven and Bourgas.
Common vole was chosen as a model species to assess the risk of agricultural pests’ outbreak in Bulgaria in
2009 and the need of chemical control. In autumn, under climatic conditions typical for the studied regions, voles’
reproductive period comes to an end and their numbers reaches maximum value. The analysis of the autumn
numbers of the common vole showed possible voles’ outbreak in 2009 in the Central part of Danube plain, in
Loudogorie, Dobroudzha, the South-Eastern parts of the country and the fields of Western Bulgaria. It is pointed
that: (i) the real assessment of the risk of development of voles’ populations under particular ecological conditions
and agrotechnologies applied in different agricultural regions enables the balanced approach of chemical control
using rodenticides without excessive environmental changes; (ii) in all cases of chemical pest control, relevant
chemicals should be applied only in amounts corresponding to the degree of anthropogenic transformation of the
treated lands.

OLEHKA HA PUCKA OT MACOBO HAMHO>XXABAHE HA TPU3AYY - OCHOBHM
BPEOUTEJIN NO CEJICKOCTOMNAHCKUTE KYJNITYPU B BbJIFTAPUA
MPE3 2009 r.
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Knroyoeu Aymu: norneska, oueHKa Ha pucka, epusadyu, Macogo HaMHoxasaHe, Xumudecka bopba.

Pe3tome: Ha ocHosama Ha aHanu3 Ha OaHHume om npogsedeHomo obcredsaHe Ha azpoekocucmemu u
oueHKa pasMmepa Ha MorynayuoHHOMO pasgumue Ha ObUKHO8eHama roseska 8 nocesu om panuuya u eceHHU
JXUmHU 8 palioHume Ha Pasepad, lNneeeH u bypzac ce OAuckymupa HeobxoOumocmma om fposexoaHe Ha
xumuvecka 6opba ¢ msx. C oarned ouyeHKka Ha pucka om Macoso HamHoxaeaHe npe3 2009 e Ha epu3ayu -
8pedumernu rno cesickocmonaHckume Kynmypu 8 brreapusi u Heobxodumocmma om rposexoaHe Ha XUuMu4Yecka
bopba ¢ msx, kamo modeneH obekm e u3bpaHa obukHoseHama noneska. [lodnoxeHume Ha aHanu3 eCeHHU
omyumasusi Ha YucrieHocmma Ha riofiegkama, moaaea Koeamo npu xapakmepHume 3a u3credsaHume peauoHU
KIUMamuy4HU ycriogusi, rofieekume 3agbpuigam €805 pa3MHOXUMerNeH nepuod U msaxHama YucrieHocm
docmueza ceosima MakcuMasiHa cmoUHOCcm 3a 200ULWHUST UUKBJT Ha C80emo pa3gumue roka3sam ye 3a 2009 e ce
oyepmasa pasgumue Ha Maco8o HaMHOXaeaHe Ha rnoneekama e LleHmpanHama yvacm Ha [JyHasckama
paeHuHa, Jlydoeopuemo, [obpydxa, KO2ousmoyHume Yacmu Ha cmpaHama u lNonemama e 3anadHa bbvneapus.
lMocmynupa ce, ye: (i) peanHo oueHeHUSIM PUCK OmM pa3sumuemo Ha HelHume rnonynayuu rnpu KoOHKpemHume
€KOJI02UYHU YC/I08US U rpusiagaHu CeJ/ICKOCMOMaHCKU MEeXHUKU, 8 pasflu4HuUme agpopesuoHU cb3dasa
8b3MOXHOCM 3a banaHcupaH nodxo0d npu nposexdaHemo Ha xumudeckama b6opba ¢ podeHmuyudu, kolimo Oa
CbXpaHu pekosimama, HO u 0a He npedussuksa MNPEKOMEepPHU MPOMeHU 8 rnpupodHama cpeda; (i) 88 scuyku
cnyyad npu npoeexdaHemo Ha xumu4veckama bopba ¢ «epedumeniume», XuMu4YHUMeE gewecmesa credsa Oa ce
u3rioni3eam camMo 8 pasMepu Ccbomeemcmeawju Ha moea 8 Kakea cmereH e rnpeobpasysaHa om 4Hoeeka,
obpabomeaHama ¢ msix MepuMmMopus.
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Introduction

Nowadays it is beyond doubt that the only way to reduce damages caused by small mammals
to the crops and to save a significant part of these crops is numbers control of particular rodent
populations. Harmful impact of some rodent species on people’s life have been confirmed by the
investigations of the World Health Organization pointing that the damages caused by these pests
reached up 33 million tones annually, an amount of food enough for 130 million of people [1].

Damages caused by pest rodents have necessitated the development of a system for control
of particular species. Special government programs for control of pest rodents have been put in action
in many countries; at the same time the methods for pest control become more and more refined all
over the world. Chemical industry provides practically unlimited amounts of synthetic substances at
relatively low pieces; thereby, it is possible to limit the pest numbers in agricultural ecosystems to
admissible margins. Dozens of modern highly toxic rodenticides have been allowed and put into
practice for this purpose all over the world; the modern equipment used for application of rodenticides’
allows treating billions of hectares of agricultural lands.

Chemical pest control is based on the misconception that this is the only way to save the
crops and although applied in high dosages, the used substances are harmless; thus, a real
opportunity of misuse is revealed. This negative trend is particularly strong when people are
determined to provide their subsistence by all means, and excessive use of rodenticides inevitably
breaks the balance in nature.

About 30-40 years ago the widespread use of chemical substances in agricultural ecosystems
caused unintentional extermination of harmless and even useful animals and strongly distorted the
ecological balance in natural and transformed landscapes. Unreasonable use of strong poisons over
large areas, both cultivated and untouched with reserved natural balance, endangers seriously not
only the nature, but the man too. Therefore, taking the point of view of nature protection, a reasonable
guestion could be brought up: if the applied methods of control of particular groups of organisms
inevitably cause damages on the biological diversity, should the modern society use them at all?
Although artificially created, the agricultural ecosystems provide favorable conditions for massive
reproduction of “pest” animals; and the other point of view, supported widely by farmers, asserts that
pest control could be successful only if carried out by artificial means as well. So, we would hardly
leave chemical pest control in the nearest future.

Thus, it becomes indispensable to work out a compromise between the control of numbers of
particular “pest” species in agricultural ecosystems, preservation of biggest part of the food resources
of mankind and conservation of biological diversity of nature. The system for extermination of
particular pest species should be improved in a way diminishing the contradiction between
extermination and decrease of biological diversity. Therefore, reliable data about actual and/or
expected outbreak of rodents as main agricultural pests are needed to carry out chemical pest control
in agricultural ecosystems with aims and scale commensurate to the expected results.

The main agricultural areas in Bulgaria are periodically invaded by pest rodents in high
numbers. These are the grey voles Microtus arvalis and Microtus levis. Because of their high
reproductive potential, voles become agricultural pests in huge numbers. During the short periods of
depression of vole’s numbers these areas are dominated by the wood mice Apodemus flavicollis and
Apodemus sylvaticus together with the wild species of the house mouse: steppe mouse Mus
spicilegus Petenyi in North Bulgaria and Balkan short-tailed mouse Mus macedonicus Petrov & Ruzic
in South Bulgaria. The two voles’ species are morphologically sibling species and it is impossible to
differentiate between them under field conditions; moreover, in many regions of the country they occur
sympatrically in agricultural areas. Because of relatively equalized harmful impact of the two voles’
species the numbers of these pests should be assessed as a generalized total of the numbers of the
two species in studied areas. Differentiation between the two wood mice species in the regions of their
sympatric occurrence is also difficult because their exterior characteristics vary widely and even
overlap. At the same time, their harmful impact is also relatively equalized and allows again
expressing their numbers as a generalized total of the numbers of wood mice. Therefore, the grey
voles, the wood mice and wild species of the house mouse represent the main pests when numbers
control should be carried out, risk of outbreak in numbers of pest rodents should be assessed and the
course of their propagation should be traced.

As a model species in assessment of the risk of pest rodents’ outbreak in 2009 in Bulgaria and
estimation of necessity of chemical control, the common vole was chosen. The common vole is the
most abundant agricultural pest species among the small rodents inhabiting Bulgaria. It is a typical
steppe inhabitant, bound up with open plains and especially with agricultural areas. The common vole
had permanently changed its original habitats — natural riverside meadows surrounded in the past with
vast woodlands and steppes — for anthropogenically created ecosystems providing much more food.
Being polygamous, with post-natal estrus and well-expressed capability of females to feed numerous
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offspring, this species is adapted to intensive reproduction and possesses high reproductive potential
— in average 5-6 cubs per litter. Such high reproductive potential combined with voles’ capability to
breed monthly all over the year, makes them a risk factor in agriculture and subject to people’s
attention because of expected possible damages. Obtaining a real risk assessment of development of
voles’ populations under specific ecological conditions and applied agrotechnologies in different
agricultural regions would afford the opportunity to work out a balanced approach in application of
rodenticides in chemical pest control, which would keep the crops without excessive environmental
changes.

Both climate and factors determining it vary widely over large territories; as larger the areas,
more inaccurate become the averaged characteristics. At the same time, because of diverse relief,
soils, micro-climatic features, vegetation, type and quality of applied agrotechnologies, living
conditions for pest rodents are heterogeneous and shift asynchronously over the territory of the
country. In different regions, in the same year, there could be different combinations of ecological
conditions influencing voles’ ability to breed and survive. For that reason, the integral analysis of
numbers dynamics of voles should include typical and compact region, as regards climatic conditions,
structure and composition of main agricultural ecosystems inhabited by voles.

The present report aimed to analyze the data obtained during the examination of population
development of common vole in rapeseed and autumn cereals fields in the regions of Razgrad, Pleven
and Bourgas, carried out together with the local Regional Plant Protection Offices in order to assess
the risk of pest rodents outbreak in 2009 as well as the necessity of chemical pest control.

Materials and Methods

The density of voles in invaded rapeseed and autumn cereals fields characterized vole
populations in each studied operational unit. According to the number of colonies found in the studied
fields, vole’s population density was divided into following groups: a) single colonies; b) 10-20
colonies per ha; ¢) 20-50 colonies per ha; d) 50-80 colonies per ha; e) over 80 colonies per ha. The
analysis included autumn observations carried out in October, when voles’ reproductive cycle came to
an end under typical climatic conditions of the studied regions and their numbers reached annual
peak.

Results and Discussion

Voles' population density in rapeseed and autumn cereals fields in autumn of 2009
established as number of colonies per hectare as well as year observations on local climatic
conditions allowed drawing following inferences.

Significant increase of voles’ numbers was observed in stubbles, reaped sunflower and maize
fields, and roadside strips in agricultural regions of Razgrad, Pleven and Bourgas districts. The
available information allowed suggesting that a similar process — increase in voles’ numbers during
the studied period — took place in agricultural regions of Montana, Vratsa, Rousse, Dobrich and Varna.
The density in autumn cereals was also high — 40 to 80 colonies per ha.

Rapeseed is very vulnerable to voles’ attack, especially in the initial vegetation stages, when
the plants are still small and voles gnaw them through. A single vole could destroy 1-3 m* daily
depending on the sowing density. The damages significantly decrease as the plants grow up and
accumulate foliage, as voles feed on separate leaves instead of eating the whole plant. These
biological features of cultivated plants together with the biological features of the “pest” species itself
necessitate immediate voles control; crops, sowed later and germinating in the middle of October —
beginning of November should be treated as well as ones with 3—4 small leaves and 2—4 cm high.

According to general criteria for assessment of cyclic nature of voles’ population development
[2]; [3], established density in colonies per hectare and relationship between common vole numbers
and climatic characteristics in Bulgaria [4] unambiguously suggested that the common vole responded
to the favorable climatic and trophic conditions during the second half of summer and in autumn by
large-scale reproduction and increase of population numbers. Forecasts for the near future suggested
as favorable climatic conditions for voles as they were during the study; and it is quite possible to
expect an extended reproductive period implying increase in numbers and damages caused to crops.
An outbreak of voles is likely to take place in the central part of Danube plain, in Loudogorie,
Dobroudzha, and South-Eastern parts of the country as well as in the fields of Western Bulgaria.

Common vole is a species experiencing very unstable, moreover, cyclic changes in numbers,
so the complex investigation of both biotic and abiotic factors impact on voles’ numbers is of great
importance for successful rational regulation of species numbers in agricultural ecosystems. The
obtained results could help in working out a scientifically well-grounded strategy for forecasts and
regulation of numbers of these agricultural pests, both under standard climatic conditions and in case
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of extreme changes in ecological conditions of agricultural ecosystems. In order to assess the risk of
pest rodents outbreaks, to create a basis for adequate reaction in case of possible future voles’
outbreaks in Bulgarian agricultural ecosystems, and to carry out voles’ control commensurate to
danger of losses of agricultural production, considering different degree of harmfulness and different
course of numbers dynamics in some regions of the country, National Agency for Plant Protection
should organize:

1. Stations for permanent specialized observation of voles’ populations in Regional Offices for
Plant Protection in Vratsa, (Montana), Pleven, Rousse, (Razgrad), Dobrich, Sofia (Pernik),
Stara Zagora (Sliven).

2. The rest regional offices should carry out standard minimum spring and autumn observations.
In case of danger, control should become more frequent and intensified.

3. It is mandatory to carry out voles’ control based on integral approach and mainly on autumn
populations.

In all cases of chemical pest control the relevant chemicals should be applied only in amounts
corresponding to the degree of anthropogenic transformation of treated lands.
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