
EPPO Bull. 7 (2 )  : 509-511 (1977) 

Ecological and Toxicological Bases of Directed Control 
of Arvicola terrestris (L.] and Microtus arvalis (Pallas) 

in Agricultural Crops 

by V.A. BYKOVSKI 

All-Union institute of Plant Protection, Leningrad (Soviet Union1 

ABSTRACT 

In  order to protect crops during outbreaks of Aruicolu terreshis (L.) or 
Microtus urvulis (Pallas), it is necessary to have formulations with acute action 
and high rodenticidal potential ; rodenticides should be applied as baits correspon- 
ding to the hygrotrophic specialization of the species. When compared with zinc 
phosphide, Gliftor provides reliable control of voles in any season. The outlook 
of bactorodencide (bacterial preparation) applications is being determined with 
particular reference to their ecological effects. 

Introduction 

Common agricultural practices, aimed at properly cultivating arable lands, are 
the main means of control used in suppressing voles’ reproduction rates. However, 
weather conditions may be such as to favour voles’ activity but prevent appropriate 
agricultural practices, particularly during the summer and autumn. In this case, eradicative 
measures are of prime importance. Knowledge of the population density of each target 
species and their associated damage is essential for planning tactics, techniques and 
scopes of control measures. When weather conditions favour the reproduction of voles, 
foci with high damaging activity of these rodents arise. The location of the foci changes 
from year to year, as do the size and the date of their emergence and development. 
Therefore, the topography and importance of different control measures are altered. 
Control methods should be established in view of the above characteristics. 

Baiting 

Baiting is the commonest upto-date control method. It is more convenient and 
profitable than dusting or spraying and requires smaller amounts of active ingredients. 
Important data have been obtained from ecological studies, which revealed bait pre- 
ferences (with regard to moisture content) of the rodents in question. As a result, water- 
saturated pea seeds have been recommended for baiting Arvicola terrestris (L), while 
dry or moistened wheat grains and sunflower seeds are advised for baiting Microtu 
aruulis (Pallas). Seeds and grains are now considered as the most promising bait bases 
since they are easy to apply. 

1 )  Paper presented at the Joint FAO/WHO/EPPO Conference on Rodents of Agricultural and 
Public Health Concern, Geneva (Switzerland), 15-18 June, 1976. 



Another baiting ingredient, vegetable oil (mainly sunflower), has several uses. 
From a technical standpoint, it acts as an adhesive, producing a thin coat on baiting 
grains for retaining the chemical used. Moreover, such a coat prevents a water-soluble 
chemical from being washed out of the bait. From a biological standpoint, a vegetable 
oil is a direct irritant of the rodents’ feeding behaviour. Furthermore, when present on 
water-soaked grains, a vegetable oil prevents water evaporation from them and, therefore, 
prolongs their palatability to voles under dry weather conditions. Physical, chemical and 
toxic properties of baits are of great importance for the voles’ responses. 

For ecological reasons, it is prohibited to broadcast baits in heaps, and bait scatter 
is always limited in the area to be treated. Limitations on bait use are made in considera- 
tion of the biotope, active ingredient properties, application methods and dates Era- 
dicative control measures are permitted, but only under the auspices of the State Plant 
Protection Service. 

Zinc Phosphide 

Zinc phosphide has been carefully tested as a rodenticide, but no detailed studies 
have been conducted on the responses of A .  terrestris and M. mvulis to baits containing 
this chemical. Toxicological consequences of zinc phosphide have still not been comple- 
tely determined. Spot applications of zinc phosphide to voles’ colonies and runways are 
successful, but the most persistent effect results from putting baits immediately into 
the burrows. The chemical is promising for short-term protection when used in habitat 
areas with a high population density of the rodents in question. 

Gliftor 

In the Soviet Union, a selective chemical, Gliftorl ), has been developed. Its active 
ingredient is 1,3-glycerin difluorhydrine, which shows a much higher selectivity than 
other organofluorine compounds used. Gliftor is highly toxic to voles, its oral LD,, 
being lOmg/kg, but fairly harmless to many birds and various monkeys with LDJa’s 
exceeding 1,OOO mg/kg. 

Gliftor treated grains are as palatable to voles as untreated ones. Latent poisoning 
prevents warning symptoms developing rapidly in the rodents’ body. The high roden- 
ticidal efficiency of Gliftor means that it can be applied for long-term protection 
against A .  terrestris and M. #ah, even at locations where applications of other chemi- 
cals have been unsuccessful. 

A biological disadvantage of Gliftor is its high toxicity to hares, hoofed and 
predatory mammals. In order to prevent primary and secondary poisoning, precautionary 
measures have been determined for Gliftor treatments. 

Bacterial Preparations 

Some micro-organisms display highly specific pathogenic activity against rodents, 
and therefore, great attention has been paid to bacterial preparations. Such a preparation, 
bactorodencide, has been tested in the Soviet Union. It can be used to control different 
rodents, including the voles in question. It contains Isaczenko bacteria or strain 5170 

1) Gliftor : blend of glycerin difluorhydrine and glycerin chlorofluorhydrine. 
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(by Prokhorov). According to Kaufmann-White’s table, the bacteria belong to the 
sulphur fermenting type, group D. The first disease symptoms arise within 2-16 days 
after infection. Bactorodencide is more effective when applied during cold seasom. 
The factors contributing to its effectiveness have not, however, been established in 
detail. Bactorodencide is mainly used in closed stations, viz. buildings, seed-beds, glass- 
houses, in field-protecting forest belts and in gardens. 

Future Research 

Detailed tests are now in progress for applying anticoagulants for control 
of the above vole species in the field, with special reference to after-effects of different 
preparations on rodent populations. The investigation of these rodents’ ecology and 
toxicology will be helpful in further improvement of the crop protection system. 


