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Annotation
Delivery questions of a muskrat on area reservoirs are considered. Results of a research of structure of the
consumed forages for various reservoirs are given. It is established that from more than 20 found components
main types of forages are only 4 which are noted in 100% of stomachs and occupied from 73 to 100% of its
volume. Compliance of the prevailing delivery objects to background species of vegetation on lakes is noted.
Main type of forage on reservoirs is typha which on average in all surveyed lakes made 62.3% of total number of
the eaten vegetation. Typha and flowering rush are food, almost equally significant for a muskrat; — they made
28.8% and 27.1%, respectively. Other types of forages didn't exceed 21.5%, and animal only 1.2%. The eating
facts were noted by a muskrat of animal forage. In particular, in stomachs of 3 individuals fragments of sinks of
mollusks and fins of juveniles of fishes are found. The ratio of the consumed forages and weight of small
animals is established. Its relation to body weight fluctuates ranging from 2.31 up to 3.76. Approximate
calculations of consumption of forages a muskrat during the winter period (7 months) are made showed that one
individual during this time consumes not less than 54-55 kg, and family of 5 individuals — 270-275 kg. In too
time, efficiency of rhizomes of typha makes about 350-450 kg.
Key words: muskrat, food, feeding, vegetation, cane, food resources.

AHHOTaLMA

PaccmaTpuBaroTcst BONPOCHI NHTaHWS OHAATPHl Ha BojoeMax obOnactu. IlpuBomsaTcst pe3ynbTarhl
MCCJIEJIOBaHUS COCTaBa MOTPEOISIEMBIX KOPMOB /IS Pa3JIMYHBIX BOJOEMOB. Y CTaHOBJIEHO, YTO U3 Oosiee dem 20
00Hapy>XEHHBIX KOMIIOHEHTOB OCHOBHBIMH BHIAaMH KOPMOB SIBIISTIOTCS Bcero 4, xotopble ormedeHsl B 100%
JKemynkoB U 3aHuManu ot 73 o 100% ero oobpema. OTMedaeTcss COOTBETCTBHE IpeoOIagaromuX OOBEKTOB
nuTaHus (OHOBBIM BHAAM DACTHUTEIBHOCTH Ha o3epax. OCHOBHBIM BHJOM KOpMa Ha BOJOEMax SBISETCS
TPOCTHHK, KOTOPBI B CpeIHEM IO BceM oOcCienoBaHHBIM 03&paM coctaBui 62,3% oT o0miero KoJImdecTBa
M0e/1aeMOi PaCcTUTENILHOCTH. POT03 M Cycak sIBJISIOTCS MIPaKTUUECKH OJJHHAKOBO 3HAYMMOM JUISl OHJATPBI MHUIEH
— onm coctasmu 28,8% u 27,1%, cooTBeTcTBeHHO. [pyrue BHIBI KOPMOB He mpeBbimanu 21,5%, a >KuBOTHBIE
Bcero 1,2%. Beum oTMedeHBl (akThl MOeTaHUs OHAATPOH JKMBOTHOTO KopMma. B dwacTHOCTH, B *Xemymakax 3
ocobeii 00HapyKeHBI (ParMEeHTH PAKOBUH MOJUTIOCKOB M IUIABHUKOB MOJIOAX PBIO. Y CTAHOBJIEHO COOTHOIIICHHUE
moTpeOITEMBIX KOPMOB U Beca 3BepbKOB. Ero oTHOmEHHE K Becy Teia Konebercs B mpeaenax ot 2,31 mo 3,76.
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Craenansl OpHUEHTHPOBOYHBIE pacyeThl MOTPEOJCHUS KOPMOB OHIAaTpoil B 3uMHuMi mnepuon (7 Mecsues)
MOKa3aJik, 9TO OJTHA 0COOb 3a 3TO BpeMs NOTpedsieT He MeHee 5455 kr, a cembs 3 5 ocobeit — 270-275 xr. B
TOKE BpeMsi, MPOAYKTUBHOCTh KOPHEBHUII TPOCTHUKA COCTABIIsIET 0KoJo 350—450 kr.

KaroueBble ci10Ba: oHIATpa, MMTAHUE, KOPMA, PACTUTEIBHOCTD, TPOCTHHUK, KOPMOBBIE PECYPCEI.

AHnjarna

OO6nbIc aymMarbIHAAFEI Cy KOWMallapAarbl OHAATPABIH TaMaKTaHybl Typallbl CypakTap KapacThIpblIagsl. Op
TYpPJIi cy Ko¥WMallapAarbl KOJIAaHBUIATHIH KOPEK KYPAaMBIHBIH 3€PTTECY KOPBITBIHABLIAPH! KeaTipiareH. TaOburaH
20 KOMIIOHEHTTEepAiH imrHAeri Herisri 4 Kopek Typi Ooibin TaOBUIATBIHBI  aHBIKTANABL, OHBIH 100%
acKa3aHJapblHaH aHbIKTaIAb! skoHe 73 TeH 100% onblH keneMmiH anapl. Kennepaepnin Oenrimi Oip as ycrinaeri
Oenepneri eciMaikTepAiH ciokectiri 6arkanasl. Cy KolMaapaarbl HeTi3ri KOpek Typi KaMbIC OOJIbIN TaObLIaabl,
JKAIBI OapIIBIK JKEIIHETIH 6CIMIIKTEp apachlHaH 3epPTTENIreH OapibIK KeJIep/IiH iliHae opTamia ecemnmeH 62,3%
Kypaznsl. KoFa jkoHe aKImIoKaHIa OHAATPIBIH TOKIPHOENiK MaHBI3BI )KarblHaH Oipneil Kopek OOoJbIl TaOBIIabI,
ocelraH coiikec omap 28,8% xome 27,1%, xypamsl. KopektiH Oacka Typnepi 21,5% »Xorapbl KepceTKimn
KOPCETKEH JKOK, all JkaHyap TekTec Kopek 1,2%. OraH Koca OHIATpIBIH jKaHyapiap KOpETiH JKeHTIHIITI ae
aHpIKTaNgpl.  JKekenmedl — KapacTepraHza 3 JapachlHBIH  acKaszaHbIHIA  OBUIKBUITAKICHENIIEpIiH
KaOBIPIIaKTAPBIHBIH KaJABIKTAPhI JKOHE Kac OalIKTapAbIH Ky30e KaHaTTapbl TaObUIIbI. KakeT eTeTiH Kopek
MeJIIIepi JKoHEe XKaHyapiapIblH cajJMarbl aHbIKTanabl. OHBIH calMarbl JICHE calMarblHa IIakkaHaa 2,31 peiin
3,76 aybiTkuabl. boipkamzael ecen OoMHBbIHIIA, OHIATPIBIH KbICKBI KedeHne (7 aif) KOpeK TYThIHY Meuuiepi
KepCceTKeH e, Oip mapak yiuiH kemiHge 54—55 Kr TyThiHaAbL, an ordackl 5 mapak — 270-275 kr. CoHBIMEH
KaTtap, KaMBICTBIH TaMbIp Ca0aKTapbIHBIH OHIMILTIr mamMamen 350—450 kr.

Tyiiinai ce3nep: Myckar, a3bIk— TYIIK, a3bIK, OCIMIIK, KAMBIC, a3bIK PECYPCTapBhI.

Introduction

North Kazakhstan oblast is a unique area for the habitat of the species. There are about
2700 small and large lakes in the region; they occupy about 4.5% of its area. The lakes have
special morphology (gradually sloping shores and shallow depths) and various vegetation, so
region is one of the perspective areas in the republic for the extraction of muskrats.

At the same time, in recent years we can see a significant reduction in the number of
animals, even in those lakes where they used to be numerous. Considering that the influence
of only winter conditions should have an effect on the quantitative indicators of the
population of all water bodies in the same way, it can be assumed that other characteristics,
such as food resources, also have an impact on the reduction of animal numbers. Feeding
conditions (food supply, overpopulation, range damage and consequent starvation) are the
most important factor for population regulation and the reason for muskrat population cycling
[1, 2, 3]. The authors studied this problem because similar researches were not conducted in
the north of Kazakhstan during the last decades [4, 5, 6, 7].

Research methods

The research was conducted on the territories of Mamlyutsky, Kyzylzharsky,
Akkayynsky and Zhambylsky districts from spring 2016 to autumn 2017. During this period,
more than 15 water bodies were researched. We studed the muskrat‘s food by opening the
stomachs of 22 animals. Their contents were preserved in 4% formalin solution and then
disassembled into fractions and weighed [8].

Research results

In the lakes, located on the territory of the studying areas, and in the whole area, the
prevalence of reed thickets, which occupies up to 80% of surface vegetation, is typical.
Although the muskrat is characterized by the monotony of the eaten food, it eats not only
cane, but also other plant species growing in the lakes. [9]. When analyzing the role of the
plant families in the muskrat’s feeding, it was noted that most of the plants consumed by
muskrats in the area are the same (Cyperaceae) (Table 1).
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It was found that among more than 20 food components, the main types of food are only
4, which are found in 100% of the stomachs and occupied from 73 to 100% of its volume
(umbrella bust — Batomus umbellatus, Lake Reed — Phragmites australis, narrow— leaved reed
— Typha angustifélia rhizomes of reed and cane). Six objects were found quite often, but in
less than 50% of the stomachs (Table 1). Finally, three kinds of food were found only in
sporadic individuals, in particular, animal food.

Most of plant species grow on the territory of the reservoir. At the same time,
undigested wheat grains (Triticum) were found in the stomachs of two animals, which
inhabited in Lake Golishi and Bozai within the agricultural land in 30—75 meters from the
lakes. Consequently, the animal goes ashore and can move away from the water for a long
distance (up to 100 m). There is a reason for the muskrat to go away from the habitual
environment. In the fall, when all the vegetation on the pond dries out and loses its food
properties, animals have to spend more time searching for the necessary food, and wheat at
that time is in the stage of ripeness and can use as a valuable protein product.

In addition, there were facts when muskrats eat animal food. In particular, fragments of
mollusk shells and fins of juvenile fish were found in the stomachs of 3 individuals. Some
animal fragments could not be defined. They made no more than 5-7% of the weight of food
mass. Cases of nest building by ducks near the muskrat's hut were observed, but the evidence
of eating eggs were not detected.

In October 2017, additional researches were conducted on the territory of Zhambylsky
district. As a result of these researches, food characteristics of the muskrat were specified. In
particular, researchers defined the most frequent eating of such plants as cane, reed mace and
Butomus. The group of common foods should include reed, sedge, white water lily, pod,
Potamogéton. Secondary and rarely consumed food are arrowhead, Agrostis alba and Lémna
minor. Muskrats rarely consume animal food: carp, mollusks (Table 2).

Table 1 Plants used by muskrats as food in the territory
of the North Kazakhstan oblast in 2017

. . Main Normal Secondary
Plants and their parts Family food food food

Potamogéton (3 Buya) Potamogetonaceae +

Bitomus umbellatus Butomaceae +

Lémna minor Araceae +
Myriophyllum spicatum Haloragiceae +

Agrostis alba Gramineae +
Calamagrostis epigéjos Gramineae +

Phragmites australis Gramineae +

Typha angustifolia Typhaceae +

Schoenopléctus laciistris Cyperaceae +

Menyanthes trifolidta Menyanthaceae +

Carex rostrata Cyperaceae +

Rhizomes of reed and cane | Typhaceae +

Animal food (4 kinds) +
Total 3 4 3
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The composition of food may vary in different waters. Thus, during the research of
Lake Zaymische, it was found that the main type of food here was cane, which accounted for
70.3% of the total amount of eaten food, and the share of reed accounted for 20.8%; other
plants accounted for 8.9%. On the lake Shubnoe, the main type of food was the reed, which
made up 52.2% of the weight of the stomach contents, other food accounted for 47.8%. On
Lake Ponomarevo, the dominant species in the diet were the reed — 38.8% and butomus —
32.7%. On the lake Mogilnoe, the muskrat eats mostly only cane, which accounted for 80.5%
of the weight of the food mass.

Table 2 The results of muskrat’s food assessing in the water bodies
of Zhambyl district in 2017

Lake The The amount Food in the stomachs (%):
number | of eaten food cane reed Butomus other animals
of (kg) plants

animals
Zaymishe 7 0,42 +(70,3) +(20,8) — +(8,9) —
Utinoe 5 0,44 +(50,4) +(6,8) +(17,2) +(25,6) —
Mogilnoe 5 0,57 +(80,5) — — +(25,6) —
Shubnoe 4 0,34 — +(52,2) — +(47,8) —
Soshovoe 6 0,48 +(73,4) — +(23,5) +(2) +1,1
Velikoe 4 0,42 +(37,2) +(25,5) | +(17,5) +(19,5) —
Ponomorevo 8 0,43 — +(38,8) | +(32,7) +(27,2) +(1,3)
Total 35 0,44 62,32 28,82 27,1 21,5 1,2

From the obtained data, it is possible to state that the main type of food in water bodies
is cane; it makes 62.3% of the total amount of eaten vegetation in all researched lakes. Reed
and Butomus are almost equally significant for muskrat food — they are 28.8% and 27.1%,
respectively. Other types of food did not exceed 21.5%, and animal food is only 1.2%.

The reasons for food selectivity are the predominance of a plant on the pond. In
particular, the assessment of the dominant vegetation in the researched reservoirs showed that
lake reeds on average occupy about 60-70% of the water area and this figure practically
corresponds to the proportion of eaten food. And in winter it is the main food.

We also studied the amount of food eaten by the animals. Research of 17 individuals of
muskrats by weighing of animals and their stomachs contents showed that its ratio to body
weight ranges from 2.31 to 3.76 (Table 3).

Table 3 The ratio of the volume of food eaten by the muskrat to its body weight (2017)

Ne Muskrat’s weight Stomach contents weight, g The ratio of the muskrat’s weight
to the weight of the stomach
1 743 220 3,38
2 820 285 2,88
3 540 190 2,84
4 1020 315 3,24
5 657 245 2,7
6 792 287 2,76
7 983 348 2,82
8 548 186 2,95
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9 739 250 2,96
10 860 300 2,87
11 684 292 2,34
12 1130 330 3,42
13 775 272 2,85
14 684 246 2,78
15 587 156 3,76
16 940 254 3,7
17 665 288 2,31

Thus, the smaller the indicator, the greater the weight of the stomach contents. The
average is about 2.8, which marked 9 animals. There were 6 individuals with a ratio higher or
close to 3 and the remaining 2 muskrats had a ratio about 2.3. Based on this analysis, we can
conclude that animals with small or medium weight usually eat more food than large
individuals.

Estimated calculations of food consumption of muskrats during the winter period (7
months) showed that one individual consumes at least 54-55 kg during this time, and a family
of 5 individuals consumes 270-275 kg. At the same time, the productivity of reed rhizomes
(Phragmitescommunis), according to our estimates, is about 350-450 kg. Consequently,
during the cold period, the animals eat about 61-77% of the rhizomes mass. And this factor
can be decisive in limiting the number of animals in the lake, especially if the family consists
of 5 individuals.

Discussion

The obtained results, in general, correspond to the data about Kazakhstan given by
Strautman E.l. [5]. The exceptions are wheat grains found in the stomachs of animals: it
indicates that the animals use not only the water area to collect food, but also the territories
around it. Differences in the feeding of muskrats from different reservoirs determined by the
use of the predominant groups of plants, it indicates plasticity of animals. At the same time,
the study of the food mass consumed by one animal showed that one individual consumes
about 54-55 kg of plant mass, mainly rhizomes of reed, for 7 months of the cold period. The
family consisting of 5 individuals consumes about 270-275 kg for the same period. There is
information that a muskrat family needs about 1 ton of vegetable food for one year [5].
Taking into account the fact that the calculations used different data on the size of the family,
the indicators of the total food are the same. Our data confirm the results of other researchers
[10] — during a lack of plant food muskrats eat small animals.

Conclusion

Summing up the research, we can conclude that the muskrat is a very adapted animal,
which consumes most plant species growing within the water body and near it. Differences in
feeding in separate lakes within the territory determined by the dominance of some plant
species and it is typical for feeding of most other animals. A large species diversity of plants
and their considerable mass provide all the needs of animal in the warm period of the year.
But in winter, when rhizomes of the cane become predominant in the food and resources in
the lakes are limited, some difficulties with feeding are possible and in years with high
density of animals, it can lead to their death.
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