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From 1973—1974, that is, during a period of increase in the numbers
of rodents and during their mass occurrence, examination was made
of the damage done by the common vole Microtus arvalis in a field of
alfalfa. The eightfold increase in the voles’ density from spring to
autumn (1974) was accompanied by a sixfold increase in the amount of
damage done to the alfalfa yield during the period from the first to the
third mowing. Analysis was made of two processes compensating for loss
in alfalfa yield: the process of weed invasion on the crop and the rege-
neration of alfalfa. A straight-line relation was found between the
amount of alfalfa losses and increase in weed biomass. The rapid rege-
nerative process of alfalfa in spring, compensating for the damage done
by rodents during the winter, declined as the growing season proceeded.
The ratio of destroyed alfalfa to that consumed by voles increased from
1—2 in spring to 5—9 at the first mowing and to 14 at the third one.
A model of the effect of a vole populaticn on an alfalfa crop is presented
in this paper.

[Res. Inst. Environ. Develop., Krzywickiego 9, 02-078 Warszawa,
Poland].

1. INTRODUCTION

The common vole Microtus arvalis (Pallas, 1779) is one of the pests
of cultivated fields. There are, however, no studies defining the amount
of damage done by this species of rodent. It is considered that in Poland
in years of their mass occurrence voles cause damage to the value of
several million zloties (Andrzejewski, 1974); but these data are
not supported by the corresponding empirical evaluations. Up to the
present studies have been concentrated chiefly on evaluation of the bio-
mass consumed by these rodents, estimating it by means of bioenergetic
methods. Consumption for the rodent population varied from a fraction
of a percentage to over 12 per cent of total primary production of the
given biocenosis (Ryszkowski, 1969; Babinska, 1972; Zlo-
tin, 1975).

Far less attention has been devoted to plant matter destroyed, but not
eaten, by rodents. Data relating to damage done by voles are only
fragmentary, but it would seem that loss in primary production due to
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destruction of plants may be several times greater than loss of plant
biomass consumed by voles (Ruzie, 1967; Choda8ova, 1970a;
Grodzinski et al., 1977).

Voles grazed in the immediate vicinity of their burrows and con-
sequently the majority of losses occur in plants situated near colony i.e.
a system of connected burrows with many openings (Formozov &
Kiris 1937a; Bashenina, 1962). Alfalfa is a crop the most pre-
fered by field voles (Bashenina, 1962; Kratochvil, 1959) and
therefore in this crop among any others the greatest damage is done.

Destruction of alfalfa on the area occupied by the vole colony triggers
two different processes, resulting in partial compensation for losses. One
of them is the phenomenon of alfalfa regeneration, as the result of which
new shoots grow again on the parts of plants gnawed by voles (Kr a-
tochvil 1962; Spitz 1967), the second — weed invasion of sites
in the crop left bare by the rodents (Kratochwvil, 1962; RuzZic,
1967).

The purpose of the present study was to estimate the total loss of
alfalfa biomass, i.e., the damage done in this crop by voles, and to
compare it with the alfalfa biomass consumed actually by them. The
process of alfalfa regeneration and weed invasion in alfalfa crops was
also considered.

2, STUDY AREAS

The studies were made in five different parts of Poland: in the south in the
Nysa district (50°28'N; 17°20'E), Brzeg district (50°52'N; 17°30'E) and in the north
in the Bydgoszez district (53°10°N; 18°0'E) and Mogilno (52°38'N; 17°50"), and also
at L.omna on the experimental field of the Institute of Ecology, Polish Academy
of Sciences (52°25'N; 20°50°E).

The research was made during 2 years, beginning in the spring of 1973 and
ending in the autumn of 1974. During this period the population was increasing in
abundance, which led, in autumn of 1974 to a mass occurrence of voles, up to
a density of more than 1,000 individuals/ha.

The investigation concerned an Hungarian variety of alfalfa, Medicago sativa,
on fields that were 2—4 years old, and cultivated according to standard agrotech-
nical practices i.e.,, 3 mowings during a vegetation season, harrowing, and fer-
tilization.

3. STUDY METHODS AND MATERIAL
3.1. Method for Estimating Plant Biomass near Colonies

In order to define the range of the voles' penetration in search of food in the
alfalfa crop examination was made of plant biomass at different distances from
the centre of the colony, using the method proposed by Babinska-Werka
(1975). In order to estimate the biomass of the above ground parts of plants
samples were taken from an area of 314 cm? marked out by a metal hoop. In
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early spring and autumn, i.e. when plants were still low, they were cut off at
ground level. In spring the evaluation concerns the effect of voles winter feeding on
the alfalfa during the initial phases of its growth, and in autumn it concerns the
degree of reduction by voles of alfalfa regrowth after the last mowing. Before
each mowing plants were cut at two heights from the ground to give 2 layers:
1) the layer forming the yield — plants were cut at the height of 5 em from
ground level, 2) layer forming the residue after mowing i.e., stubble — the part
of plant stalks left was cut at actual ground level. In this way the effect of the
voles on yield and on its total biomass was estimmated before mowing.

Samples were distributed concentrically around the centre of the colony within
the area it occupied. In order to facilitate appropriate distribution of samples
a string net was used to mark places in which samples were taken. The net was
laid on the area of the crop occupied by the colony. It was assumed that the
biomass of 8 samples lying at a uniform distance from the centre characterized
the vegetation of one zone of the colony. Four zones were distinguished within the
net which, together with the centre, formed a circle 23 m? in area. Control
samples were taken at random from places not occupied by colonies (taking 33
samples on the given field). Plant biomass was estimated in 4 or 5 colonies chosen
at random in the given field for each period and study area.

Each sample was divided into 3 groups of plants: alfalfa, other dicotyledons
and monocotyledons. The different groups of plants were dried at a temperature
of 85°C, then weighed with accuracy to 0.1 g. A total of 2,442 plant samples were
taken in all study areas in 74 colonies, and 561 control samples.

3.2. Methods for Estimating Production of Alfalfa and Its Regenerative Ability

In order to estimate the regenerative ability of alfalfa comparison was made
between the biomass of alfalfa exploited in usual agricultural practice (three
successive mowings) and the alfalfa biomass exploited experimentally. The ex-
periment was intended to simulate the effect of grazing activity of rodents.

Experimental mowing was carried out on an area, chosen at random, 4 m?
in size, on which in winter (January) the whole of the alfalfa was cut at ground
level. From the beginning to the end of the growing season (April-October) the
alfalfa was mown 13 times, regularly every 2 weeks, taking 10 random samples
of plants (each from an area of 314 ¢m?). One sample consisted of the upper parts
of alfalfa cut at ground level. At the same time plants in the study plot which
grew outside the area included in the samples, were also cut at the same height.

In order to define production of alfalfa exploited in usual way, ten random
samples of plants were taken on the study field at the beginning of vegetation
season and immediately before each successive mowing. In autumn during the last
few days of October sampling was carried out in order to estimate the alfalfa
regrowth after the last mowing.

Laboratory treatment of the material collected was analogical with that used
1o estimate alfalfa losses.

3.3. Method for Estimating Density of Voles in the Alfalfa Crop

The density of voles was estimated four times a year: in spring, directly at
the beginning of vegetation season (April), after each of the successive mowings of
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alfalfa, when only the alfalfa stubble was left on the field, and near the end of
the growing season (October). The method proposed by Andrzejewski &
Gliwicz (1969), consisting in flooding the vole colonies in order to drive the ani-
mals from their burrows, was used.

4, RESULTS
4.1, Damage done by Voles in the Alfalfa Crop

The three groups of plants distinguished: alfalfa, other dicotyledons
and monocotyledons occur in the colony areas throughout the whole
growing season. The biomass of alfalfa yield and stubble was lower in
the colonies than outside of them (Fig. 1). This was shown by the
statistically significant differences (p<<0.05 — Student t test) between
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Fig. 1. Mean biomass of yield and stubble in zones of colony and in control (K).

average alfalfa biomass in the control and in the different zones of the
colonies (with the exception of the centre of the colony in alfalfa stubble
after the third mowing). The voles caused maximum loss of alfalfa in
the centre of the colony. Losses of alfalfa decreased with increasing
distance from the centre of the colony.




Effects of common vole on alfalfa crop 285

Examination was next made of the relation between amount
of alfalfa biomass in different zones of the colony and distance
of these zones from the centre of the colony for the whole growing
season. A significant correlation was found between the values examined,
with the exception of alfalfa stubble after the second and third mowing.
The relation between alfalfa biomass in different zones of the colony
and distance of zones from the centre of the colony was a straight-line
function (Table 1).

Table 1

Relation between alfalfa biomass in different zones of the colony
of burrows and distance of zones from the centre of the colony.

Equation of

Significance of

Study area Alfalfa layer linear coefficient of
regression correlation r
Start of growing season (April)

Nysa Regrowth of ¥=0.15+0.23x p<<0.01

Nysa alfalfa y=0.80+0.63x 0.01<<p<<0.05

Brzeg after winter y=0.01+2.12x »<<0.001

Mogilno period y=0.371+0.21x 0.01<<p<<0.05

Bydgoszcz ¥=0.331+0.19x 0.001<p<<0.01

Mowing of alfalfa
1

Nysa Yield alfalfa y=2.32+297x »<<0.001

stubble y=1.78+0.78x p<<0.001
2

Nysa Yield alfalfa y=1.88+0.81x p<<0.01

stubble y=1.75+0.14x NS
3

Nysa Yield alfalfa =931 +1.50x p<<0.001

stubble y=1.24+0.07x NS
End of growing season (October)

Nysa Regrowth of y=0.83+0.25x 0.01<<p<<0.05
alfalfa y=058+041x p<<0.01
after final
mowing

y=alfalfa biomass (g dry matter/314 cm?).
x=distance from centre of colony (m)

In order to estimate the amount of damage done by voles in alfalfa
biomass on the field surface occupied by the colony the method suggested
by Babinska-Werka (1975) was used. For this purpose the data
discussed previously were used: (1) alfalfa biomass in the control areas
(2) alfalfa biomass in the centre of the colony, (3) straight-line regression
illustrating increase in alfalfa losses with decreasing distance from the
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extreme zones of the colony to its centre. It was assumed that if the
voles do not affect plants in the area corresponding to the size of the
colony of burrows, then alfalfa biomass can be illustrated in the form
of a cylinder, the base of which is formed by the zone of the voles’
feeding activity, while the height is the biomass of alfalfa per square
unit estimated in control samples (Fig. 2). Alfalfa losses in the colony
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Fig. 2. Plan for evaluating alfalfa losses within the area of the colony of burrows
(after Babiﬁska—Werkg, 1975).

can in turn be imagined as the depression forming a kind of hollow in
the alfalfa layer in the field. The shape of this depression is similar to
a reversed cone, the apex of which lies in the centre of the colony
This cone was obtained by revolving straight line regression round the
axis passing through the centre of the colony. The radius of the area
of the voles’ feeding activity zone was the distance between the centre
of the colony and place of intersection of the straight line regression
with the height defining biomass in control samples. Knowing the area
of the feeding activity zone of the rodents, it was possible to estimate
the capacity of the cylinder and cone. From comparison of the two
values alfalfa losses in percentages were obtained within the area of the
colony of burrows, varying from 20 to 30%. In spring these losses were
greater than throughout the rest of the growing season. This might
have been due to the long period of the voles’ winter feeding and in-
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crease in range of the rodents’ feeding activity zone, as is shown by the
studies made by Bashenina (1962).

An estimate was made of absolute losses in one colony on the basis
of percentage losses of alfalfa in one colony and alfalfa biomass per
1 m® of the crop not exposed to the voles’ activity. The percentage
values and absolute values of losses in one colony of burrows were cal-
culated per hectare of crop, taking into consideration the average num-

Table 2

Density of rodents, extent of damage done in alfalfa biomass and weed balance
in study crops.

‘Study area Alfalfa No. voles/hat ~ Alfalfa losses Weed
layer % ha kg dry mass/ha balance ?

Winter period

Nysa, 1973 Regrowth 781—22 65.8 1034.7 + 75.0
Nysa, 1974 after 911—145 70.9 1154.3 ) by
Brzeg, 1974 winter 273—49 53 130.6 SR
Mogilno, 1974 period 19—2 2.2 9.6 + 8.0
Bydgoszecz, 1974 47—4 1.9 6.0 2 i
~ From start of growing season to first mowing
Nysa, 1974 Yield 145—220 8.7 347.6 + 61.8
Nysa, 1974 145—220 7.2 262.1 ol
Nysa, 1973 22—105 2.1 80.1 = S
Brzeg, 1974 49—123 2.6 94.0 g2
From first to second mowing
Nysa, 1974 Yield 220—411 35.6 742.6 + 947
From second to third mowing
Nysa, 1974 Yield 4]11—682 60.2 2059.7 +116.5
From third mowing to end of growing season
Nysa, 1973 Regrowth after —911 426 203.6 = 371
Nysa, 1974 final mowing 682—1187 58.7 320.2 — 22.2

1 After Andrzejewska, 1974; ® Loss or increase of weed biomass in alfalfa
stubble, in kg dry mass/ha.

ber of colonies per square unit of field. It was found that together with
increase in the rodents’ density from spring to autumn (145—1187 in-
dividuals/ha in 1974) the amount of damage in the alfalfa crop increases

from the first mowing (8.7%) to the third one (60.2%0), reaching 58.7%%
in October (Table 2).

4.2, Regeneration of Alfalfa Biomass Losses

Alfalfa losses caused by voles may be partly reduced by the process
of plant regeneration. The regenerative capacity of alfalfa was defined
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by comparing the production of alfalfa biomass exploited in usual
agricultural practice and that mown 13 times during the growing season.
In the first case yield was similar (about 370 g dry mass/m?) from both
the first and third mowing. The yield of the second mowing was 22%%
smaller than the others (Fig. 3).

On the area in which experimental mowing of alfalfa was carried
out, in winter (January) the biomass was low — 13 g dry mass/m®
Alfalfa biomass obtained from regular mowings was sumed up for
successive periods of 6 weeks, which corresponded to the interval be-
tween successive normal mowings of this crop.
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Fig. 3. Production of alfalfa used in the agricultural manner (1, 2, 3 — successive
mowings) and used experimentally (mown every two weeks). a — alfalfa biomass

at successive mowings, b — totalled alfalfa biomass mown every 2 weeks.

It was found that as the growing season proceeded there is a con-
tinuous decrease from 430 to 20 g dry mass/m*® in production of con-
stantly mown alfalfa (Fig. 3). The regenerative ability of alfalfa during
the period from spring to the first mowing is considerable, frequent
mowing having a stimulating effect on growth of these plants. During
this time the biomass of alfalfa mown several times was 11% greater
than the yield from the first mowing. As the growing season proceeds
the regenerative ability of alfalfa rapidly declines, the yield from the
second mowing was 1/3, and from third mowing 3 times greater, than
the biomass of alfalfa mown at short intervals.
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It may be said that during the period from the start of the growing
season up to the end of May voles may graze alfalfa without causing
serious losses of its biomass. Throughout the rest of the growing season,
however, because of the constant decrease in the regenerative ability
of this plant, voles cause considerable losses by their feeding.

4.3. Consumption and Losses Caused by Voles in an Alfalfa Crop
The estimated average losses (kg/ha) in alfalfa were calculated per

1 individual X day of voles’. It was found that the amount of losses
caused by one individual during the course of 24 hours depended on

Table 3

Extent of consumption and losses caused by voles in an alfalfa crop.

Study area  Losses caused by one Ratio of losses
Period individual/24 hours to voles consum-
ption
g dry mass g green mass

From end of Nysa 13.15 66 2
growing

season to Nysa 12,93 64 2
start of next Brzeg 4.74 24 1
growing season Mogilno 5.56 28 1
From start Nysa 57.40 287 9
of growing Nysa 33.20 166 6
season to Nysa 29.53 148 5
first mowing Brzeg 217.60 138 5
From first to Nysa 107.10 535 1
second mowing

From second to Nysa 87.74 434 14
third mowing

From third Nysa 6.99 35 1

mowing to
end of growing
season

the period for which the rodents grazed. Through the winter up to the
spring (April) one vole during a 24-hour period reduced alfalfa pro-
duction by 4.74—13.15 g of dry mass. If we accept, after Nehring
(1970), that water content in alfalfa is on an average 80% during the
growing season, the above values fluctuated from 24 to 66 g of fresh
weight (Table 3).

Later, during vegetation season the voles even further reduced alfalfa
production. From April until the first mowing one vole during a 24-hour
period contributed to reduction of from 138 to 287 g fresh weight of
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lucerne, and 434 g during the period from the second to third mowing.

The estimated losses of alfalfa included (1) the biomass consumed
by the voles, (2) losses caused by destruction of the crop during grazing
and, (3) the biomass which could be produced by plants if they had
not been damaged earlier by rodents (nonrealized growth). Sawicka -
Kapusta et. al. (1975) estimated that one vole during a 24-hour
period consums about 30 g of fresh alfalfa. Calculation was made on
the basis of these data of the ratio of biomass damaged to the biomass
consumed by the rodents (Table 3). During the period from autumn to
early spring reduction in alfalfa biomass by voles was either equal to
the consumption value, or exceeded it by twice as much. With the
passage of the growing season the ratio of damage to consumption in-
creased, so that up to the first mowing alfalfa losses exceeded by 5 to
9 times the biomass consumed by voles, and during the period up to
the third mowing this figure had risen to 14 times as much. In autumn
the amount of alfalfa losses was equal to the biomass consumed by the
voles.

The low ratio of damage to consumption by voles during the winter
period might be due to the fact that alfalfa stems were very short
during this time and consequently the voles destroyed a smaller amount
of plant biomass than during the period before mowings, when alfalfa
stems were several times taller than in winter.

One of the causes of increase in ratio of damage to consumption by
voles might most certainly have been weakening of the regeneration
process of alfalfa losses. As stated previously, there is a decrease in the
regenerative ability of alfalfa as the growing season proceeds. Con-
sequently alfalfa stems destroyed by voles did not regrow, resulting in
increase in the extent of alfalfa biomass losses.

4.4. Compensation for Alfalfa Biomass by Monocotyledons and other Dicotyledons
Plants

In the alfalfa crops examined monocotyledons and other dicotyledons
occurred on colony areas throughout the whole growing season, in spring
in plant regrowth after the winter period, and for the rest of the gro-
wing season primarily in alfalfa stubble layer, but only in small quan-
tities in the yield layer (Fig. 1), and in autumn in plant regrowth after
the last mowing.

In order to check if alfalfa losses within the colonies were compensated
for by weeds, comparison was made by means of the Student t test
of the mean combined biomass of all three groups of plants within the
different zones of the colony, with the biomass of these plants in control
samples. Inadequate compensation for alfalfa losses was not found in
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spring in the majority of crops (Table 4), but for the rest of the growing
season alfalfa losses were compensated for by weeds in alfalfa stubble
layer and regrowth following the last mowing.

The amounts of weed biomass in the colony and per hectare of crop
were estimated in a similar way to that used for alfalfa. It was found

Table 4

Compensation for alfalfa losses by weeds.
Using the Student t test, comparison was made of the combined plant biomass in
different zones of the colony and biomass of these plants in the control.

Study Plant Centre Zone of colony
Period area layer of I 11 III v
examined colony
Start of Nysa Regrowth 0 — —_ — —
growing Nysa after — 3 —_ — —_
season Brzeg winter — - —_ e 0
(April) Mogilno period — — 0 0 0
Bydgoszcz 0 0 0 0 0
First Nysa Alfalfa 0 0 0 0 0
mowing Nysa stubble 0 — 0 — 0
Nysa 0 0 0 0 0
Brzeg 0 0 0 0 0
Second Nysa 0 0 0 0 0
mowing
Third Nysa 4= 0 0
mowing
End of Nysa Regrowth —_ 0 0 0
growing Nysa of alfalfa 0 0 _ 0 0
season after final
(October) mowing

0; equalizing compensation, difference between biomasses not significant
—; lack of compensation, difference between biomasses significant (p<<0.05)
+; exceeding compensation, difference between biomasses significant (p<<0.05).

that additional mono- and dicotyledons biomass was formed as the
result of the voles’ activity (Table 2). It was only near the end of the
growing season in October that voles caused losses among weeds, since
during this time, when the density of rodents was great and simulta-
neously alfalfa biomass was small, the voles were forced to feed on
weeds. The formation of additional weed biomass was favoured by the
free space within the colony and more fertile soil (rodents’ excrement
and urine, gnawed alfalfa residue). The greater weed biomass may have
been the result of growth of existing weeds or the settlement of new
species (Kuédéeruk, 1963; Spitz, 1968; Chodafova, 1970b).
Examination was made for the whole growing season to determine
whether there is a relation between the amount of alfalfa losses and
additional weed biomass in the given crop. A statistically significant
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positive correlation was found between the values examined (r=0.847;
p<<0.01). The relation between additional weed biomass and loss in
alfalfa biomass was a straight-line function (y=09.4840.045x). The
amount of additional weed biomass increased together with increase in
alfalfa losses.

If the extent of alfalfa losses in the crops examined and increase in
biomass of weeds are compared, the values do not balance each other.
The reason for this is the fact that weeds occurred only in alfalfa stubble
throughout the whole growing season and alfalfa provided increase in
biomass in this layer. Mono- and dicotyledons could not therefore
compensate for alfalfa losses in its total biomass.

5. DISCUSSION

The results of the present study indicate that the area within the
colony of voles is the place where the voles feed and cause the most
damage. Alfalfa losses were not evenly distributed, maximum losses
being found in the centre of the colony. This agrees with the studies
made by Formozov & Kiris (1937a) in relation to the common
vole, and also Formozov & Voronov (1939) in relation to Lagurus
lagurus Pallas, 1773.

Variations in plant biomass within vole colonies were analyzed in
detail only in a small number of papers. The studies made by Form o-
zov & Kiris (1937a) show that with an average colony area of 3 m®
as much as 75% of the vegetation was destroyed. The real extent of
grazing activities might, however, have been far greater, and according
to Kratochvil (1959) might be as much as over 50 m®. Zlotin &
Choda8ova (1974) estimated the average size of a vole colony as
66 m? in which losses reached 41%. In the present study the estimate
made of damage done by voles during the course of the whole ve-
getation season revealed increase in alfalfa losses from the first to the
third mowing from 8.7% to 60.2% (Table 2). Similar data were obta-
ined by Tertil (1976), showing that the greatest losses in yield, of as
much as 51.16%0 of biomass, were caused by voles at the third mowing.
Junatov (1950) also states that yield losses in meadows were greatest
in autumn and reached even as much as 100%. Zlotin & Choda-
fova (1974), Tahon (1969) explain this by the poorer conditions for
plant growth during this time in comparison with the other periods of
the growing season.

Alfalfa losses can be reduced by means of the plant’s regeneration.
It was found that the ability of alfalfa for regeneration declined as the
growing season proceeded. It is thus only in spring that alfalfa losses
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can be partly compensated for by regeneration. Confirmation of this
is supplied by the low losses of alfalfa at the first mowing (despite con-
siderable winter destruction) and maximum losses in autumn. Spitz
(1967) and Tahon (1969) found similar properties in respect of meadow
plant regeneration. According to these authors, if meadow plants are
exposed to voles’ activities in the early period of growth, they then
possess the ability for regeneration of losses, and consequently the final
yield should not be reduced. If, however, voles feed at a later period
of the growing season, when the ability of plants for regeneration is
low and destruction of even a small number of plants reduces yield to
a considerable degree. It is thus not mainly the amount of plant biomass
consumed by voles, which determined the amount of plant biomass
plants exposed to the rodents’ attack is reduced, but the period of time
in which grazing took place.

Attention has been drawn in the present paper to the relation between
plants consumed and destroyed by voles, taking into account the im-
portant effect of the season on the relations examined. Thus when
estimating the ratio of amount of alfalfa damage to the biomass con-
sumed by voles, it was found that it increased from 1—2 in spring
and autumn to 14 at the third mowing. Losses did not depend solely on
the increasing density of voles during the period from spring to autumn,
but also on the cumulating destruction of the alfalfa crop. Zlotin &
Choda8ova (1974), Trojan (1969), Ryszkowski et al. (1973)
estimated the mean value for the whole growing season of the ratio of
damage to the rodents’ consumption, and found this was from 1.8 to 3.
Results similar to those obtained in the present study were obtained by
Zlotin (1975), who found that the plant biomass destroyed by rodents
was from 6 to 20 times greater than the plant biomass they consumed.
In turn Tertil (1976), in 10-day estimates for the period from the
second to third mowing of alfalfa, showed that the ratio of damage to
consumption was from 4 to 12.

Reduction in alfalfa losses also takes place owing to weeds compensa-
ting for such losses. A straight-line regression has been shown in this
paper to exist between the amount of alfalfa losses and additional weed
biomass. Kratochwvil (1962) found that weed contents in green mass
increased from 5.4% in April to 69.5% in September. Ruzic (1967)
stated that there may be deterioration in the quality of the yield obta-
ined from the given crop due to the fact that destroyed plants were
replaced by weeds. The results given in this paper showed that addi-
tional weed biomass could not affect the quality of alfalfa yield, as
weeds occurred chiefly in the alfalfa stubble layer. The fact that the
alfalfa examined was cultivated in accordance with normal agricultural
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practice might account for this. It would seem that in more weed-in-
fested crops this way of compensating for alfalfa losses might hawve
a. greater influence on the quality of the yield. Nevertheless the fact
itself that there were more weeds within the area of the vole colony
than in areas not penetrated by rodents may make it impossible for
plants previously destroyed by voles to regrow. Confirmation for this
assumption is to be found in the study by Formozov & Kiris

J. Babinska-Werka

(1937b) on the effect of Microtus socialis Pall. on plants.
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Fig. 4. Ways in which voles affect an alfalfa crop (after

It is clear from the study presented here that voles can affect an
alfalfa crop in various way (Fig. 4). Increase in the voles' density as

1978).
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the growing season proceeds is accompanied by increase in the losses
caused by these rodents in alfalfa. Voles caused losses in the alfalfa crop
by grazing, digging up the soil, and tunnelling. The reduction in alfalfa
production due to grazing includes the biomass actually consumed by
the rodents, that destroyed during feeding but not actually consumed,
and the biomass not produced owing to stems gnawed by rodents failing
to regrow.

Voles also contribute to increase in the biomass and number of weed
species in the crop, thus compensating for lucerne losses. Growth of
weeds takes place as a result of increase in the amount of nitrogen in
the soil (rodents’ excrement and urine, bitten-off parts of plants) and
also by destroying plants and thus forming a new habitat for other
plants. In turn the greater weed biomass in areas penetrated by these
rodents may limit regeneration and growth of alfalfa. A second com-
pensatory factor for alfalfa losses caused by voles is the process of its
regeneration. Since, however, the regenerative ability of alfalfa decreases
as the growing season proceeds, increase in alfalfa biomass as the resuit
of its regeneration occurs only during the early part of the growing
season.
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OCENA STRAT SPOWODOWANYCH PRZEZ NORNIKA ZWYCZAJNEGO
W UPRAWIE LUCERNY

Streszczenie

Dwuletnie badania nad nornikiem zwyczajnym Microtus arvalis (Pallas, 1779)
prowadzone przez polowe cyklu populacyjnego tj. w fazie narastania liczebnosci
gryzoni i w okresie masowego pojawu, pozwolily oceni¢ wielko§é szkdéd wyrzadzo-
nych przez ten gatunek w uprawach lucerny.

Oszacowanie strat przeprowadzono na podstawie oceny wielko$ci biomasy roslin
w obrebie kolonii nor gryzoni (Fig. 2). Stwierdzono, ze wraz ze wzrostem zageszcze-
nia gryzoni od wiosny do jesieni (145—1187 osobnikéw/ha w 1974 r.), wielko§é
szk6d w plonie lucerny wzrastala od pierwszego (8,7% — 347,6 kg s.m./ha) do trze-
ciego pokosu (60,2% — 2059,7 kg s.m./ha), osiggajac w odrostach lucerny po ostatnim
pokosie 58,7% (320,2 kg s.m./ha) (Tabela 2). Ubytki lucerny, spowodowane przez
norniki w okresie zimy, zostaly zniwelowane przez szybka regeneracje lucerny
w czasie wiosny. W miare uplywu sezonu wegetacyjnego stwierdzono szybki spadek
zdolno$ci regeneracyjnych lucerny (Fig. 3). Stosunek biomasy lucerny zniszczonej
przez norniki do biomasy przez nie skonsumowanej wzrastal od 1—2 na wiosne,
do 5—9 przy pierwszym i do 14 przy trzecim pokosie. Na jesieni, po trzecim po-
kosie stosunek ten réwny byl 1 (Tabela 3). Stwierdzono prostoliniowa zalezno$¢
miedzy wielkoscig ubytkéw lucerny a przyrostem biomasy chwastéw (r=0,847;
y=9,48+ 0,045x). Dodatkowa biomasa chwastéw nie kompensowala jednak ubytkoéw
lucerny (Tabela 2). W dyskusji omdéwiono ogoélne zaleznosci istniejace pomiedzy
populacjg nornika polnego a uprawg lucerny (Fig. 4).



