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THE EFFECT OF RODENTS ON THE RATE OF MATTER
AND ENERGY CYCLING IN ECOSYSTEM OF ARID STEPPE
OF CENTRAL EASTERN MONGOLIA

During two subsequent vegetation seasons investiga-
tions were carried out aiming at determination of role
of the Brandt vole populations (Microtus brandti Radde,
1861) and bobac marmot (Marmota bobac Miller, 1776 Mar-
mota ssp., M. sibirica Radde, 1862) in arid steppes of
Central eastern Mongolia.

Depending on numbers, the rodents penetrated 12-40%
of the steppe area. They eliminated from 500 kg dry
weight x ha™' x year™' to 1000 kg d.wt. x ha™' x year™
of primary production returning at the same time from
57.2 kg d. wte x ha™! x yaar'1 to 115 kg de wt. x ha™
X year'1 of faeces easily decomposed and rich in miner-
al substances. Due to increased quantity of nutrients
in soil and amelioration of its physical and chemical
properties the biomass of plants was increasing as well
as the content of nutrients in it.

It seems that the rcdents cause restriction of the
erosion process leading to desert habitats in arid
steppes of this part of Mongolia by stimulation of pri-
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mary production and acceleration of elements cycling
and retardation of water evaporation.

1. INTRODUCTICN

Broad sense of impact of consumers on ecosystem functioning
was dealt with by numerous researches. A basis for such estimates
were energy flow assessments by populations or trophic levels
(eege Grodzinski et al. 1970). Most of papers were re-
stricted to such comprehended role of consumers. Recently attempts
are initiated tc evaluate non-energetic effects of consumers in
various ecosystems especially their role in matter cycling (L e e
and Inman 1975, Petrusewilicz and Grodz in-
ski 1975, Wiener 1975, Schwartz 1975, Bat z-
11 1978, Abaturov 1979, Zimina and Z2lotin
1980).

The effect of consumers on ecosystem functioning is a complex
one and its univocal estimation is very difficult, hardly possi-
ble, in fact. By relying on the estimation of consumers’ propor-
tion in energy or matter flow many authors suggest that the role
of this trcphic level in majority of ecosystems is rather small.
It 4is thought in general (Wiener 1975, Gol1ley,
Ryszkowski and Sokur 1975) that the consumers’
impact can be considerable cne only in relatively simple eco-
systems which, by the way, are much easier to be studied. That is
why the majority of existing quantitative data on the role of ccn-
gsumers originates from relatively simple grassland and agrarian
ecosystems (G rodzindnski et al. 1977, Ter t 1 1 1977,
Zimina and Z 1o+t in 1980) characterized by a lower
number of layers than forest ecosystems.

The estimation of consumers’ impact only in trophic categcries
is relatively easy, providing that such population or species
parameters as numbers, food preference, consumption rate and fcod
supply are known. However, even in such beneficial case the de-
termination of relative importance of a given consumers’ group
renders fundamental difficulties. It is very difficult to esti-
mate quantity of primary production that has been really elimi-
nated by consumers. In spite of accordant opinion of numerous
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authors that single populations of herbivores take up only in-
gignificant percentage of total primary production (e.g. G o 1-
ley, Ryszkowskdi and S ok ur 1975) it is not clear
what a part of this production can be considered as food avail-
able sensu G r odz i1 s ki (1968). It is thought that var-
ious populations can exploit from several to a score of per cents
of available food.

Former investigations do not take into account many non-tro-
phical impacts of regulatory character (stimulating or restrict-
ing other ecosystem prccesses) which cannot be expressed in ca-
tegories of matter or energy although such endeavours have been
recently initiated (De t 1 ing et al. 1980).

The present paper focuses around estimations of importance of
two rodent species: Brandt vole (yicrctugvgranqzé\Radde,1861) and
bobac marmot (Marmota bobac Miuller, 1776), which are prepondering
over other species in Caragana steppes of Central Mongolia (W e i~
ner and GS8reckdi 1982). An attempt was made not to end
with determination of the incidence of these species in energy
and chcsen nutrients flocws +through this ecosystem but try to
describe also non-trophic impact of these consumers. In spite of
the prerogatives 1limiting the 1latter estimates to qualitative
aspects or verbal expression, our circumstantial evidence sug-
gests that this category of consumers action under conditions of
arid steppes is c¢f a prepondering significance.

Our results are limited to a chcsen trophic chain, consisting
of above~-ground biomess of grasges and herbs, rodents and the
pool soil nutrients. Of plants, Caragana microphylla (Pall.) Lam.
using the same source of nutrients 1s excluded as not edible for
rodents, although it gives rise to other consumers’ chain (in-
vertebrates, birds, etc.).

2. ESTIMATES OF CONSUMPTION

Estimates of consumption rates in two dominant specles were
carried out basing on field data on numbers of these rodents. In
1977 density of Brandt voles was estimated as 21.8 individuals x
x ha™', and that of bobac marmot - 9.7 individuals x ha™' (W e i-
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ner and GSéreckdi 1982). In the fcllowing year the num-
ber of Brandt voles was about 5 times higher (Z i e 1 i1 sk i
1982). No changes in numbers of bobac marmots were observed.

The amount of fcod +that was consumed by Brandt voles was
egtimated from experimental data on consumption and utilization
of natural food (G S recki, Weiner and Zemanek
1982), supplemented by energetic data on costs of thercmoregula-
tion (Weiner and GSédreckdi 1982), using certain cor-
rection terms for reproduction costs (K ac zmar s k i 1966,
Migula 1969). Climatic data were taken from psper by K o-
vanetz and 01lecki (1980). Such estimation of daily
consumption based on 2nnusl means equaled to 78 gz x day'1.nepend—
ing on numbers, the whole population of Brandt veocles consumes
from 62 to 310 kg dry weight of plant food per yesr (Table 1).

Similar estimates were done for bobac masrmots, however, there
were no original data from the study area and nolens volens the
literature data were used. Thus the metabolic rate and assimila-
tion efficiency were accepted after Grodzinskdi and
Wunder (1975). Asgsumption was made that bobac marmots are
active for 120 days per year and during this time they consume
about 161 kg d. wt. x ha'1; the hibernation period lasts for the
remaining 245 days, the lower consumption in the inactive period
was estimated for 16 kg (Kay ser 1961). In these calcula-
tions appropriate correction terms were taken into account for
fat deposits and for reproduction, which corresponds jointly to
about 12 kg d. wt. of food per year. Average annual cocnsumption
amounted tc 53.3 kg d. wt. x 1nd.'1 x 24 hrs"1, and the whole po-
pulation consumed 189 kg d. wt. x ha"1. These calculations as
based on extremely simplified assumptions can be burdened with
a considerable error, however, as it seems - these errors should
not affect considerably the conclusion on rcdent impact on eco-
system at immanent inaccuracy cf estimates of rodent numbers.

Total consumption by the two populations of these two species
of rodents inhabiting Caragana steppe ranged from 239 tc 480 kg
d. wt. x ha't This value can be somewhat underestimated by ignor-
ing other rodent species, which at very low densities also occur
in this ecosystem (We iner and G édreckdi 1982), this
error is being compensated by omittance inconsiderable proportion
of animal food in the diet of marmot as well as of Brandt voles.
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Table 1

Trophic impact of Brandt voles (ﬁ;g:g&ggag;ggg%$ Radde,
1861) and marmots SMarmota bobac Muller, 1776 ssp.
sibirica Radde, 1862) upon the arid steppe vegetation

Species Brandt vole Marmot
Year 1977 1978 1977
Numbers per ha 21.8 109 9.7
Annual average daily consumption
(g dry mass per animal per day) 7.8 53.3
Total consumption of the populafion
(kg x ha™' x year™ V) 62.0 l 310 | 189.0
Total impact of the both species
(kg x ha™1 x year™ ") 502 - 998
Total consumption of the both species
(kg x ha™! x year™") 251 = 499
Total impact
(kg x ha™! x year™") 124.0 | 620 ] 378.0

The tctal impact of rodents on primary production in the eco-
system involves also some amount of blomass which has been de-
stroyed but not eaten. Quantitative calculation of this part is
very difficult. Hitherto published data pertain mostly to agro-
coencgses (BabirskaWerka 1975, Tert il 19717,
Grodzinskdi et al. 1977) and to grassland ecosystems
(Abaturov and Zubkova 199, Abaturov, R a-
kova and Seredneva 1975, Z1imina and Z 1l o-
t i n 1980). According to these reports at extremal situations
consumption can form only 10% of destroyed biomasss which is imme-
diately transferred to the reducers’ chain. It seems, however,
that in the steppe in question not very high numbers of rodents
and sparse vegetation bring about the proportion of destroyed
biomass to be not so high. If one accepts that the two analysed
populations destroy the same amount of primary production as they
consume, the effect on primary production will be doubled. In
total 500 to 1000 kg of dry weight x ha | would be eliminated
yearly, which in relation to the overall biomass production by
the steppe (W e iner et al. 1982) would form from 17 to 34%,
however, when excluding Caragana microphylla unedible by rodents
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(6érecki, Weiner and Zemanek 1982) the elimi-
nation of available biomass would range from 39 to 77%. In the
two years of studies, no complete devastation of vegetation due
,to grazing of rodents was observed, except for the centers of in-
habited colonies of rodents, in spite of five-fold changes in
numbers of Brandt voles.

3. ROLE OF RODENTS IN NUTRIENT CYCLING

The role of rodents in the matter cycling and especially in
nutrient cycling (N, P, K) in the ecosystem results frcm diverse
types of their action on ecosystem. These are: manuring the
steppe with faeces, bringing up the deep 1layers of soil rich in
nutrients to the surface, alteration of vegetation by affecting
the physical and chemical prcperties of soil. Augmented plant
production and accelerated geochemical cycles are the effects of
these actions.

These actions as based on a simplified scheme of matter
cycling in the ecosystem are presented in Figure 1.

Basing on the data collected one can try tc prcduce quantita-
tive estimation of the intensity of some of these actions.

3.1. Nanuring

Inferring from the estimated total consumption, coefficients
of digestibility and chemical composition of faeces (G 6 r e-
cki, Weiner and Zemanek 1982) the amount of ex-
creta can be estimated for about 57.2 kg d. wt. x ha~' x year'1
in the year of smaller population numbers, or 115 kg d.wt. x ha'1
x year'1 during the year of higher numbers of Brandt voles. These
amounts include correspondingly 2.5 and 5.0 kg of nitrogen, 0.3
and 0.6 kg of phosphorus and 0.7 tc 1.4 kg of potassium. That
these figures are not overestimated can be guessed from the fact
that Ku é e ruk (1963) estimated the amounts of excreta
produced by dormouses (Citellus sp.) in a steppe for 250 kg x ha-1

x year-1.
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Fig. 1. Scheme of impact of rcdent population on element cycling
in steppe ecosystem. Chosen cycle pertains only to above-ground
parts of grasses and herbs, rodents, pool of elements available
in scil for plant vegetation, pool of elements inaccessible
(together with export)
S0lid arrows and Roman numerical represent flows, dashed arrows
and Arabic numericals - controls, valves flow rates. Flows:
I - accumulation of nutrients in primery production, II - rodents’
consumption, III - fall of dead plant biomass used by destruents,
IV - fall of dead biomass transported eolitically outside of eco-
gystem, V - faeces and urine, VI - transport of nutrients to the
surface from deep 1layer of soil, VII - export of nutrients out-
side of ecosystem. Controls: 1 - amount of available nutrients in
soil affects the rate of primary production and its chemical com-
position, 2 and 3 - destruction’ of plant vegetation by voles ac-
celerates the fall, 4 - digging burrows brings about transport of
nutrients from deep to surface soll layers
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The major part of this manure is left in burrows not deep
under the surface and is mechanically mixed with soil which pre-
vents its rapid drying occurring on the soil surface under Mon-
golian conditicns., Depcsit of faeces in burrows prevents thus its
blowing off by wind tc the terrain crevices, where usually
brackish or dead salt water bodies are temporarily formed. On the
other hand, the faeces produced by domestic animals and deposited
on the soil surface dry up almost immediately and its incidence
in elements’ cycling 1is therefore very 1limited, even if one
neglects the fact that animal manure is intensely exploited as
fuel by native inhabitants.

The supply of manure by rodents is important because decom-
position of dry plant matter on the surface of steppe soil is
very slow on account of unfavourable conditions of humidity.
Besides temperature, the humidity is a main factor that deter-
mines the rate of organic matter decomposition (W a k s man
and Gerretsen 1931, Witkamp and Frank 1970
Faster rotation of nutrients from manure results from two reasons
firstly from better hydrcthermic conditions found in the spots of
defecation (burrows), secondly, from better chemical composition
cof this manure for decomposing processes. It holds a large pro-
portion of nitrogen, which is mainly responsible for 1iability to
decomposition (S mith and Douglas 1971, Parnas
1975, P ar k 1976).

3.2. Changes in soil properties

Changes in soil due to digging activity of rodents are rather
well investigated. Z i mina and 210t i n (1980) reported
on changes in water regime, humus increase, changes in soil pro-
files and their effect of plant sSuccession. Ce 1l i §& e v a
and Daineko (1967) described changes in soil salinization
in dry steope, depending on increased amcunts of carbohydrates
and chlorides, even in colonies abandoned by the rodents about
200 years ago.

In the study area, Bor zy S zkowski (1978) carried
out detailed studies on the effect of Brandt voles on the steppe
soil properties. This author has found clear changes in physical
and chemical properties of soil in o0ld and abandoned colonies.
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Soil in active colonies - cutside of burrows - does not show
any changes.

In 0ld colonies Borzyszkowski (1978) has dis-
tinguished at a depth higher thsn 10-15 cm a new sublevel of
humus accumulation, so-called chestnut soil layer with zoogeic
slteration. This 1level is characterized by vanishing the crumb
structure of soil due to digging sctivity of rodents, the soil is
more loose with large hollows in which organic substance trans-
ferred from outside has been deposited and decomposed to a greater
degree, Physicel-chemical character of this soil in o0ld colonies
is totally different. The volume weight of altered soil is .20 g x
3, and that of outside the colonies -1.47 g x cm™2, Capilary
capacity of old colony soil amounts to 42.1%, outside colonies -
37.6%. General porosity of soil in colonies reaches 53.4% as com-
pared with 43.1% outside colonies.

A substantial change is that of nutrients. content. Outside
colonies +the soil contains 0.13% of nitrogen whereas in older
colonies surface layer holds 0.19%, and the altered layer as much
as 0,21% of nitrogen. Similar was found for carben content, which
amounts to 1.18, 1.69 and 2.21%, respectively. Hence the C:N
ratic characterizing the degree of mineralization points to in-
considerable 1lower mineralization in altered layer (C:N = 10.4)
as compared with intact soil (C:N = 9.1). C:N values close to 9
have been reported by Kowalkowskidi (1980) for the area
near Gurwan Turuu. These values are somewhat higher that those
given for other arid steppes of Mongeclia, where they range from
6 to8 (Skiba 1980).

The Brandt vole colonies not only make the soil less compact
and more porous, but also remove surface, unpermeable soil layer.
This 1layer brings about that under the climatic conditions of
Mongolia water originating from short showers evaporates very
rapidly, or by surface runout reaches periodical salinated water
bodies, washing out also accumulated nutrients before they reach
deeper layer where they could have been accessible for root sy-
stems of plants.

Marmects, which oposite to Brandt voles, dig deep burrow sys-
tems can also play an important role in excavating to the surface
deep so0il 1layer, not deprived of nutrients by both erosion and
vegetation. Huge root system of steppe plants spreads cut mainly

x em”



78 J. Weiner, A. Gérecki, J. Zieliriski

in shallow soil layers (Matuszkiewicz, Roo-Z24ie-
lidiska and Solon 1979).

The morphological structure altered by the rcdents (hollows
of collapsed burrows, marmot burrow embankments) favours aug-
mented accumulation of organic matter brought by wind to the
terrain inhabited by these rodents.

3.3. Stimulation of growth and decomposition of plant biomass

As a result of all abcve described processes the increase in
primary production was observed followed by accelerated rate of
decomposition of dead organic matter. The effect of higher humid-
ity and accessibility of minerals, especially of nitrogen and
phosphorus on the rate of primary production is obvious. This
effect is clearly perceivable. Augmented contents of N, P, K in
soll ©bring about not only faster growth of plants but the in-
creagsed contents of these elements in their tissues (Z 1 e 1 i f-
ski 1982, Weiner et al. 1982). This depends both on
changes in species composition of plants and on increased con-
tents of nutrients in these species which grcw within the colony
area, Such enrichment of chemical composition of plant biomass
must accelerate its decomposition after they die out. Hence al-
though a considerable part of vegetation consists of species
unedible to mammals (e.g. Artemisia sp.,, 21 e 118 sk i 1982),
the augmented contents of nutrients enhances acceleration of ele-
ments cycling affecting by this on total primary production rate.

4, OVERALL ESTIMATION CF RODENT IMPACT ON STEPPE ECOSYSTEM

The scope of investigations carried out by the authors in
Mongolia was too 1limitted to allow quantitative estimation of
changes in element cycling due to activity of rodents. However,
data on composition and quantity of dry matter and nutrients in
steppe vegetation seem tc corroborate the rightness of postulated
ecological processes.

Maximum level of dry biomass of vegetation (herbs and grasses
only) outside colonies, as approximating primary production, was
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higher by 17% in the year of low vole numbers (1299 kg x ha'1,
"einer et al. 1982) than in the following year (850 kg x
Z21ie141nski1982). Taking into account the incidence
of vole colonies in the steppe &area one can calculate average
state of biomass end nutrients in the whole steppe. In the
year of lower vole numbers (1977), the colonies occupied 12% of
gteppe area (Weiner and G Sreckdi 1982), in the fol-
lowing year - 40% (2 1 e 1 inskdi 1982). In the two years
the effect of Brandt voles inconsiderably increased total plant
biomass (in 1977 by 0.9% and in 1978 by 3.9%). The difference in
the biomass storage between the two years can result from various
reasons, one of which stems from grazing and destroying plants by
rodents. This difference is of the same order that in the esti-
mated amcunt of eaten and destroyed plant biomass.In the two
years the difference in the dry matter storage was about 423 kg,
and the difference in consumed and destroyed biomass (the total
impact) was 496 kg dry weight x ha~' (Table 1). The total storage
of nutrients in plants was inconsiderably higher in the year of
low number of rodents and amounted to 19.12 kg x ha"1 of nitrogen
for the whole steppe with colonies, 1.95 kg x ha'1 of phosphorus
and 12.9 kg x ha~! of potagsium (W e i n e r et al. 1982) whereas
in the following year the contents of these nutrients were 17.56,
1.93 and 11.1 kg x ha—1, respectively (2 i e 1inskdi 1982).
In the two years, the taking into account the activity of rodents
means gignificant increase in contents of nutrients in plants of
the steppe area outside colonies; in 1977, the rodents caused
an increase in N, P, K storage by 7.8, 4.8 and 1.1% respectively,
whereas in the year of five-fold higher vole numbers this in-
crease amounted to 25.2, 8.4 and 11.4% respectively.

These data seem to pcint to the fact that effect of grazing
and destroying plants and the process of growth stimulation com-
pensate each other. It seems, however, that in the region of stu-
dies the years with high rodent numbers are 1less frequent than
those with low rodent numbers (personal communication from native
inhabitants and own observations in 1979), thus in a long period
the processes of biomass growth stimulation and nutrient increase
overwhelm the grazing effect. The acceleration of element cycling
occurs irrespective to the numbers of rodents in a given year.

Thus it seems that in spite of fragmentary character of stu-

x ha~
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dies the results permit to put forward a working hypothesis that
the rodents hinder the erosion process of deserting the arild
steppes of Central Mongolia by stimulation of primary production,
acceleration of elements cycling, withdrawal of water and these
elements which are important for the live part of the ecosystems,
preventing from their escape to outletless periodical lakes and
delaying evaporation. This effect dominates over biomass consump-
tion. The problem of competition between rodents and cattle,
often rised in literature (Mur z a jev 1952) seems to be
not so sharp, especially that the accelerated nutrient cycling
makes the plant biomass more digestible and increases the total
primary production.

There are no doubts that the above postulated hypothesis
claims for verification in more intensive studies than these car-
ried out within two consecutive vegetation seasons. Hitherto data
on the role of rodents in steppe ecosystems of this part of Asia
are lacking. The results gathered during the two years, so much
different in numbers of rodents seem tc suggest the occurrence of
phenomena tc which 1ittle attention was paid in estimation of
their impact on ecosystem of the Mongolia steppe.

5. STRESZCZENIE

Vpiyw gryzoni na tempo obiegu materii i energii
w ekosystemie suchego stepu s$rodkowo-wschodniej Mongolii

Na podstawie badar przeprowadzonych w ciggu dwu sezondéw wege-
tacyjnych w suchym stepie $£rodkowej Mongolii oceniono troficzne
i pozatrcficzne efekty dziatalnoSci populacji nornika Brandta
(Microtus brandti Radde, 1861) oraz Caragana (Marmota bobac Miiller,
1776 Marmota ssp.,M. sibirica Radde, 1862) - gatunkéw zdecydowa-
nie dominujacych w tym ekosystemie. Liczebno$§é nornikdéw Brandta
oszacowano na Srednio 21,8 os. x ha~! w roku 1977 1 109 os. x ha™"
w rcku 1978, natomiast 1liczebnodé tarbaganéw na 9,7 os. x ha™"
w obu latach badari. Oceniono, iz populacje te zjadajg w clagu ro-
ku od 251 kg suchej masy x ha~' do 499 kg suchej masy x ha'1, na-
tomiast niszczac rodélinnodé w trakcie Zerowania eliminujq dodat-

kowo acznie od 500 kg s. mx ha™' x rok~' a0 1000 kg s. m. xha™! x
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x rok™" roslin. Stanowi to od 17 do 34% produkcji pierwotnej, zas
po odliczeniu niejadalnej dla gryzoni Caragana microphylla (Pall.)
Lam. - od 39 do 77% (tab. 1). - T

Jednoczeénie obie populacje zwracaty do ekosystemu od 57,2 kg
8o m. x ha~! x rok™' ao 115 kg 8. m. x na~! x rok~' odchodéw boga-
tych w substancje mineralne, przyczyniajac sie w duzym stopniu do
jego nawozenia. FPozostawianie odchoddédw oraz dziaalnoéé ryjaca
powodowaty istotne zmiany we wkasciwoSciach fizykochemicznych
gleby. Gleba na starych koloniach posiadata mniejszy cigzar obje-
tosciowy, wieksza kapilarng pojemnoéé wodnag, wigkszg porowatoéd
ogdélng oraz wigkszg 1lo8é przyswajalnych substancji mineralnych
w pordéwnaniu z gleba, na ktérej nie obserwowano badanych gatunkdw
zwierzat. Zwiekszona zawartos$é N, F,K w glebie powoduje przyspie-
szony wzrost roflin oraz zwiekszenie zawarto$ci tych pierwiastkdw
w ich tkankach. Polega to zardéwno na zmianach sktadu gatunkowego
ro$linnodci, jak i na zwickszeniu zawartosci biogenéw u tych ga-
tunkéw roélin, ktére rosng na obszarze kolonii (fig. 1). Wzboga-
canie skladu chemicznego roélin wpiywa tez na przyspieszenie ich
rozkt*adu po obumarciq. Tym samym =zosStaje przyspieszone tempo
obiegu badanych pierwiastkéw w ekosystemie sprzyjajac intensyfi-
kacji produkcji plerwotnej (fig. 1).

Dziatalnoéé gryzoni powodowala zwigkszenie produkcji pierwot-
nej stepu o 0,9% w 19771 3,9% w roku 1978 w pordwnaniu do hipote-
tycznego stepu pozbawionego kolonii. Wydaje sie wiec, iz efekt
wyjadania i niszczenia roélinnodci stepu przez gryzonie jest kom-
pensowany z nadwyzka procesami prowadzgcymi do powstrzymania pro-
cesu erozyjnego pustynnienia sgtepdw dSrodkowej Mongolii poprzez
gtymulowanie produkcji pierwotnej i przyspieszenie obiegu pierwia-
stkéw oraz opdZnienie ewaporacji wody opadowej.

6, PE3IOME
fl. Baitiap, A. T'ypauru, . 3eIUMHBCKU

Bayanve IpH3yHOB Ha TeMN KPYyroBOpPOTa BEWECTB ¥ 3HEPIUy
C yvyacTieM DKOCHCTeMH CyXoif CTenyu LeHTPaAbHO-BOCTOYHO! MOHIOIMU

Ha ocHOBaHMM MCCNeZOBaHMH, NMPOBEAEHHHX B CyXO# CTENM LEHT-
panbHO#t MOHronMM, 8BTODH OUEHWIM TPOPMYECKME M HETDOJUYECKHe 3dHfe-

6 — Polish Ecological..., VoL 8, No. 1—2, 1982
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KTH Z6ATENBHOCTH MOMYyJNAUMM Microtus brandti Radde, 1861, a Takxe
Marmota bobac Miller, 1776 — BUZOB, AOMMHMPYONAX B ZAHHOH 3KOCHCTE-
reme. [lopcuuTanu, YTO KOJNMYECTBO M. brandti B CPeJHEM, paBHABTCH
21,8 ocobsum Ha ra (I977 r.) u I09 ocoOsam Ha ra (I978 r.) konu-
YecTBO M. bobac paBHseTca 9,7 ocoGsaM Ha ra (I977 u 1978 r.). Oue-
HUJIM, YTO UCCHEAyeMHEe MOMyJAUMM NMOoeZanT B TEeUeHMM roza oT 25I kr.
cyxoit MmaccH Ha ra no 499 kr, cyxoff MaccH Ha ra. YHHUYTOXAaA pacTu-
TeNBHOCTH B NpoLECcCe NMUTAHUA - SNUMUHUPYWT ZOMOJNHUTEJNBHO, B CyM=—
mMe, or 500 zo I000 kr. cyxoit MaccH Ha ra Ha roz pacreHuit. 3T0 coO-
craBnAeT 0T I7 n0 34% Bceit mepBMUHO{ MPOAYKUMM NOcle OTCUETa Ha-
CBENOCHO! ANA I'PH3YHOB Caragana microphylla (Pall.) Lam. - oT 39
no 77% (Ta6n. I).

OZHOBpPEMEHHO C 9THM, OTXOAH OCGeMX MOnyJiAUMit PpH3yHOB o0ora-
ManT 3KOCUCTEMY MUHEDANBbHHMM COEZAMHEHUAMM, OHU DaBHANTCA OT 57,2
1o II5 kr. cyxoi#ft MaccH Ha ra Ha rojf cnocoG6CTByfA, TaKuUM 0OCpa30OM,
yaoOpeHUn 3KOocHCTeMH, OTXOAH XMBOTHHX M MX popmas  AeATeJbHOCTH
ABAANTCA MPUYMHON CYlMECTBOHHHX W3MEeHEeHU{t PU3MKOXUMHUUOCKHMX CBOfi-
CTB TMOYBH. [I0YBa CTApHX KOJNOHU{ OTAMYANACH MEHBUMM OCHEMHHM Be-
coM, 0ojee 3HAYNTEJNBHHM KaNMUIAPHHM BOAHHM OOBEMOM, OOoJiee 3HAYU-
TenbHO{l oOmeit mopucTOCTHED, & Takke OoJlee 3HAYMTENBHHM KOJNUYECT-
BOM ACCUMMUJIMDYEMHX MUHEDaNbHHX BelMeCTB, MO CPAaBHEHMM C MOYBOff,
Ha KOTOpOH# OTCYyTCTBYNT MCCHEeLyeMhHe BMIH XMBOTHHX. YBEIMYEHHOE KO-
nuyecTBO N, P, K B NOYBE YCKOPAGT DPOCT pacTeHM{t ¥ yBeJNMUYUBAET KO-
IVYeCTBO JJIEMEHTOB B MX TKaHAX, OTO OTpPaxaeTCA KAk B WU3MEHBHUAX
BUAOBOrO COCTaBa PACTUTENBHOCTH TAK M B yBEJIUYEGHUU KOJIuYyecTna
GMOTEHOB y BMAOB, pacTymux Ha Teppuropuu kojowmm (our, I). OGo-
rameHye XMMHYCKOrO cOocTaBa OMOMacCH pacTeHMit BIMAET TaKke Ha yC-
KODEeHUe npouecca paslioXeHMA OTMUpawmux pacTenuit, Taxuu  oGpasou
NMPOMCXOANT YyCKOpPeHHUe TeMmna oOMeHa MCCleAyeMHX 3JeMEeHTOB B 3KO-
cucTeMe M BMECTE C HUM MHTEHCHMPUKAUWUA NMepBUYHOR MPOAYKLUUM,

JleATeNBPHOCTH PPH3YHOB yBENUUWBAET NMEPBUYKYK NPOLYKHUO CTONH
Ha 0,9% B 1977 un 3,9% B 1978 r. nO CpaBHEHUM C TUNOTETUYECKON
cTensh, NMUEHHOR kKonoHu#, Takum oOpa3om, MOXHO MpEANOJaraTh, 4YTO
apfieKT nmoeZaHuA M YHUUYTOXEHUA I'PH3YyHaMW CTENHO# pacTUTENBHOCTH,
KOMMEeHCUpyeTCA C M3CHTKOM, Onarozapsa NpolLecCaM, BH3HBAWMUM TOpP-
MOXE@HNEe 3PO3MOHHOrO Npoluecca ¥ npouecca 00pPa30BaHUA NMYCTHHHM  Ha
TEPPUTOPUM CTeNyu LeHTpanbHO# MOHrosum, NMyTEM CTUMYJIMPOBAHMA Nep-
BUYHO{ MPOAYKUUM ¥ YCKOPEHUS UUPKYNAUMM XUMUYECKUX BNEMEeHTOB, a
TaKxe 3aMejJIeHWe MCMapeHus OCaZIOYHHX BOZ.
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